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BPOKAT 3 BeALMU MIHAUBUX Y MO8 006KiAASL. OcObAUBO AKMYANbHUMU € MAK] O0CAIONKEHHS.
HUHI, KOAU 6100Y68a10MbCsl ICMOMHT IMIHU KAIMATY HA NAGHEM]
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IlupoKo 00CAIONKYEMbCA HUHT | POAD POCAUHHOZ0 Op2aHizmy sK, HAUbIAbW 8azomoi
CKAa0080i  (popmysanns i ynKuionyeanus biozeouenosy, eidbysacmuvcs mnozaubiene
NI3HAHHS UIET CAMOPe2yAbOBAHOT cucmemu y 63aemo0ii 6cix il cKaadosux ma gaxmopie
008KIAAL
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OHTOrEHE3, PICT, PO3BUTOK POCITUH — MEXAHI3MUW PEFCYNALII

Section 1.
REGULATORY MECHANISMS OF ONTOGENESIS, GROWTH AND PLANT
DEVELOPMENT

AHATOMIYHA BYJOBA KOPEHSA NMEPCTAYY I'YCAY0Io
Am6postok O. B., Mautok O. B.2

1MBH3 «Meaununuii konemx», M. TepHonine, Byn. TekcTunbHa, 8a,, 46010, YkpaiHa
2 TepHONINbCLKMIA HaLLiOHANLHUI NEeAAroriYHUi yHiBepcuTeT
imeHi Bonogumupa MHaTioka, Byn. M. KpmBoHoca, 2, M. TepHonink, 46027, YkpaiHa
e-mail: ksjynja_13@ukr.net

Mepctau rycaumi (Potentilla anserina L.) — GaratopiyHa TpaB’sdHUCTaA pOCHMHA POAUHU
PosoBi (Posaceae). Y p[ocTynHMX HaM [mKepenax nitepatypu iHdopmauii npo HaykoBe
OOCTiMKEHHA nepcTady rycayoro HegocTtatHbo. MeTowo gaHoi pobotm Gyno npoaHanisyBaTtu
Nig3eMHi OpraHu SOCnigXyBaHOi POCIIMHM 3 METOK BUAINIEHHS X OCHOBHMX AiarHOCTUYHUX
aHaTOMIYHMX O3HaK ANns igeHTUiKauil HOBOT NikapCbKoT POCIIMHHOI CUPOBUHM.

HocnigxyBanu KopeHi nepcrtadvy rycadoro, 3ibpaHi Ha TepuTopii BepexxaHCbKoro pawmoHy
TepHoninbcbkoi obnacTti. [Ana aHaToMiYHMX OOChigKeHb BMKOPUCTOBYBann QikCcoBaHy Yy CyMiLui
rniuepuH-cnupT-Boda (1:1:1) pocnuHHy cnpoBuHY. BHyTpilwHI0 6yA0BY Nig3eMHUX opraHiB nepcravy
rycs4oro BvMBYanu Ha nonepeyHmnx 3pisax nig mikpockonom MC 10. MikpodhOoTO3MOMKN BUKOHYBanu
doTokamepoto Samsung PL50, okynsap X 10, o6’extuen —X10, X 40, X 100.

AHaToMiyHa OyaoBa [O4ATKOBMX KOPEHIB 3MIHIOETbLCS Y 3aneXxHOCTi Big BiKy, CTyneHs
BTOPWUHHOrO MOTOBLUEHHST Ta 30HM, 3 sKOi 3pobneHi 3pisan. BcTaHOBMNEHO, WO CTpPyKTypa
LbOropiYHNX, MarnonoTOBLUEHNX KOPEHIB, BIiOPI3HAETHCS Bid CTPYKTYpPU KOpeHeBux Oynbb Ta
DaraTopivyHMX KOpeHIB.

Y OOHOpPIYHUX KOPEHIB Ha 3pi3ax, 3pobreHNX Ha Pi3HOMY PiBHI CriocTepiraeTbcs hopMyBaHHSA
BTOPWHHOI 6e3nyykoBoi 6yaoBu. Y HWXKHIN, Binbll MOMOAIN YacTuHi, nepBuMHHa kopa 306epirae
OaraToLapoBy ek3o4epMy, BKpMTa BY3bKUM LLApPOM cybenigepmMarnbHOro Kopka ta Mae Ha Mexi 3
Me304epMoi0 Wapu BuXigHOro cybeksogepmanbHOro Kopka. [ictonoriyHui cknag eksogepmu
MiHAMBUIA: BOHa OinNbll 44 MEHW PIBHOMIPHO nNyxka abo 3 BENUKMMK MNOBITPOHOCHUMU
NOPOXKHUHaAMK; MOXe ByTK ogHOpiIAHOK abo MICTUTK cknepeiau y BUrnsagi NOTOBLLEHUX Kinelb, siKi
pO3TalloBaHi ManovvcenbHUMM rpynamm abo nooguHoKo. Y mesogepMi GaraTowwapoBi Kinbus
3anacat4oi NapeHxiMn 4epryTbCa 3 BY3bKMMU KiNbUSAMWU KPYMHILWMX MNOPOXHUCTMX KNiTUH 6e3
KpoxmMaribHMX 3epeH abo 3 HEBENMKOK iX KiNbKICTHO. KpoxmanbHi 3epHa oBanbHOI hopmu, MiCTATb
NPOCTi KOHLUEHTPUYHI Ta CKnagHi 3 ABOMa LieHTpamu yTBopu. baratowaposun kambin mae Burnsg
4-5 pyr 3smBUCTOro abo piBHoMipHoro kinbusa (MapumwmH C.M., Am6postok O.B., 2010). ®noema
Maimxe HegudepeHuinosaHa. Kcunema ©6e3 BuMpasHUX MapeHXiMHMX MPOMEHIB, CKNagaeTbes,
FOSIOBHUM YMHOM, i3 cnipanbHKUX, NOPUCTUX CYOUH Ta KPOXManeHOCHOI napeHxiMu, fka 3anmMae
TaKoX i LeHTpanbHy YacTUHY KOPeHSs, YTBOPIOKOYN NCeBAOCEPLIEBUHY.
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Y cepegHin 30HI KOpeHiB i gewo Onwxkye OO0 KOpeHeBuwa, ek3ogepma OedopMyeTbCs,
3MywyeTbes, i Toai KOpeHi BkpmBae OaratowapoBa cybek3ogepmanbHa nepugepma. Mesogepma
HeoaHopigHa. Y Hin wapysaTi Kinbus (ix 3-7) 3anacato4oi napeHxiMn YepryoTbesa 3 LWapaMu KniTuH
eHgoaepmarnbHoro Tuny 6e3 KpoxmarnbHUX 3epeH, 3 TOHKMMW, OKOPKOBINUMM obBonoHkamu. Ha
nepudepii KOpeHiB 4acTuUHa UMX KNiTUH MOCTYMOBO PYMHYETHCH, BiAMMPAE, BHACMILOK 40ro
YTBOPIOKOTECA BEMUKI MOPOXHUHW. KniTMHWM pewTn wapiB napeHxiMy 3anuwialoTbCs XUBUMK, Y
TOMY YmnCAi 1 Ti, AKi MatOTb YaCTKOBO OKOPKOBISTi ODOMOHKMN.

SUMMARY. ANATOMICAL ANALYSIS OF POTENTILLA ANSERINA ROOTS

Ambrozyuk O. B., Matcyk O. B.

Anatomical structure of leaves underground organs (roots) Potentilla anserine was investigated.
The main anatomical features of roots were established to indetify the medicinal plant material.

NONIMOP®I3M 3A TEHAMU ®OTOMNEPIOAUYHOI YYTIIMBOCTI Y COPTIB
NWEHWUI IHCTUTYTY 3POLUIYBAHOIO 3EMJIEPOBCTBA

Bakyma A. 0.%, Ye6oTap I'. 0.}, NaBpuHenko 0. 0.%, Ye6oTap C. B.'*

'Opecbkuit HalioHanbHWI yHiBepcuTeT iMeHi |. |. Me4HnkoBa,
Byn. [BopsiHCbKa, 2, Opeca, 65082, YkpaiHa;
e-mail: s.v.chebotar@onu.edu.ua
2 lHcTUTYT 3poluyBaHoro 3emnepobetea HAAH Ykpainu,
cen. HaggHinpsiHcbke, M. XepcoH, 73483
3CenekuiiHo-reHeTUYHNIN IHCTUTYT — HauioHanbHW LEeHTp HaciHHE3HABCTBA Ta COPTOBUBYEHHSA
HAAH Ykpainu, Byn. Oigiononbcbka gopora, 3, Ogeca, 65036, YkpaiHa

lenn cuctemun Ppd-1 (Ppd-A1, Ppd-B1, Ppd-D1), aki nokanisoBaHi y KOPOTKMX nredax
XPOMOCOM [pyroi romeonoriyHoi rpynn 2A, 2B i 2D, geTepMiHylOTb YyTNMBICTb COPTIB M'SKOI
nweHuui oo dotonepiogy, a came BNAMBalOTb Ha TEMMNU PO3BUTKY, YPOXKaMHICTb Ta 3afisHi B
afjanTtauii nweHuuyi [o  pisHMX arpokniMatuyHux ymoB. PeuecmBHi aneni b renis Ppd
iDEHTUIKYIOTECS Y YYTAMBUX OO OOBXWHW OHS COPTIB, @ OOMIHAHTHI aneni XxapakrepusyrTbecH
MyTaLissM1 B MPOMOTOPHIN obnacTi reHie (Ppd-Dla ta Ppd-Ala mictaTte geneuii 2089 i 1085 n.H.,
BignosiaHo; Ppd-B1a — iHcepuito 308 n.H.) Ta 0b6yMOBNIOIOTb HEYYTNMBICTL A0 dhoTonepiony
(Beales et al., 2007; Nishida et al., 2013; Seki et al., 2011). Kpim Toro, 3HangeHo BiciM rannoTunis,
cchopmoBaHnx pisHUMKM KomOGiHauismyn myTauin reHa Ppd-D1, a came: gsoma noniMopdoHMMHK
canTamu B obnacti npomoTopa, ogHUM B | iHTPOHI i ABOMa B kopytouin nocnigosHocTi VII Ta VIII
ek30HiB (Beales et al., 2007; Guo et al.,, 2010; Chen et al.,, 2013). CTyniHb 4yTAMBOCTI A0
doTonepioay M’SIKOT NUWEHML TaKOX NOB’A3YH0Tb 3 HASIBHICTIO B TEHOMI AEKINbKOX OYHKLiOHANbHUX
koniv reHa Ppd-B1 Ta ix cTyneHem meTtunyeaHHA (Diaz et al., 2012).

MeToto po6oTtu 6yno BusHaumt Ppd-1 reHoTunu, ranfioTUnHUn cknag 3a reHom Ppd-D1 Ta
HasiBHICTb BapiabenbHOCTi 3a u4ucriom Kkomi reHa Ppd-B71 y copTiB M’'SiKOi NweHuuUi cenekuii
IHCTUTYTY 3powyBaHoro 3emnepodbctea HAAH Ykpainu (I3P; m. XepcoH). Jocnigxysanu coptu:
Anatonia (2015), bnaro (2011), BypryHka (2015), Konka (2014), Koxana (2009), KowoBa (y
copTtoBunpobysaHHi), Jleas (2016), Mapis (2013), Osigin (2009), PocuHka (2007), CobopHa (y
copToBunpobyBaHHi), XepcoHcbka 6e3ocTa (2002), XepcoHcbka 99 (2005).

AOHK Buainanun 3a craHgaptHum metogom 3i CTAB. MJIP BukOHyBanu sk pekoMeHO0BaHO
(Beales et al., 2007; Nishida et al., 2013; Seki et al., 2011; Guo et al., 2010; Chen et al., 2013).
MpoaykTn amnnidikauii dopakuioHyBanun B 1% araposHomy reni Ta B 7% noniakpunamigHomy reni,
Bidyanizysanu npoayktu MNJ1P B NMAAT i3 3actocyBaHHaM AgNOs.

3a nokycamu Ppd-Bl ta Ppd-A1 BusaBneHo dparmeHTn amnnidpikadii, poamipom 1292 n.H. Ta
299 n.H, BignosigHo. OTxe, BCi cOpTN HecyTb peuecuBHi aneni Ppd-Blb i Ppd-A7b. Y Bcix copTis
BUsABNeHo dparMeHT amnnidikauii posmipom 288 n. H., dkmi Bignosigae anento Ppd-Dla. 3a
HasBHICTIO NeBHWX KoMmbGiHauin myTauii B cTpykTypi reHa Ppd-D1 coptu I3P BigHecnn go VIl
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rannoTuny, KU xapakTepusyeTbecs HasBHICTIO Aeneuii 2089 n.H. nepen KoAyH4YMM PEerioHOM reHy
B KomGiHauii 3 iHcepuiamn TE B | iHTpoHI i 5 n.H. B VII ek30Hi. Takox, He OeTEeKTOBaHO COPTIB HOCIIB
TpbOX abo YoTUpPLOX Konivi reHa Ppd-B1.

Y 2018 poui gocnigxeHHi copTu BUKonoLysanues 3 6 no 12 TpaBHA Ha 3polleHi Ta 3 7 no 14
TpaBHs Ha Gorapi.

OTpumaHi gaHHi gobpe y3rogxylTbCca 3 pedynbTataMy AOCNIMAKEHb iHLWMX 03MMUX COpPTIB
nweHnui ykpaiHcbkoi cenekuii. 3a gaHumun nitepatypu (bakyma Ta iH., 2016; YeboTap T1a iH., 2017,
Bakuma et al., 2017) GinbLicTb cy4acHMX YKpaiHCbkuX copTiB € Hocismn Ppd-Alb, Ppd-Blb i Ppd-
D1a aneniB. Taka kombiHauis aneniB TectoBaHa y 13 coOpTiB 03MMOI MWEHULi cenekuii
MonTaBCcbkOi AepxaBHOI arpapHoi akagemii (Yebotap Ta iH.,, 2017), y 15 3 16 copTiB
BinouepkiBcbkoi  gocnigHoO-cenekuinHoi ctaHuii (PinimoHoB Ta iH., 2018), 10 3 14 coprTiB
MupoHiscbKoro iHCTUTYTY nwenudi imeHi B.M. Pemecna (Bakyma Ta iH., 2016). Takox, nepeBaxHa
GinbLicTb copTiB 03MMOI NweHuLi BigHocutbca Ao VIl rannotuny. Jewo 6inbw nonimopdpHMMmu 3a
rannotunamu Ppd-D1 reHy BUABNAOTLCA Api COPTU YKpaiHCbKOI cenekuil (Bakuma et al., 2017). 3a
AaHnmn Banawosoi i ®anTta (2015), noniMmopdiam 3a KinbkKicTio yHKUiOHanbHUX koni Ppd-Bl
reHy AeTeKTYeTbCA OCUTb PiOKO y COPTiB O3MMOI M'SIKOT MLWEHNLi BITYU3HAHOI CenekLil.

SUMMARY. POLYMORPHISM OF PHOTOPERIOD SENSITIVITY GENES IN WHEAT
VARIETIES OF THE INSTITUTE OF IRRIGATED FARMING

Bakuma A. O., Chebotar G. O., Lavrynenko Yu. O., Chebotar S. V.

The Ppd-1 genotypes, the haplotypes of Ppd-D1 gene and copy nhumber variations of the Ppd-
B1 gene were analyzed in 13 bread wheat varieties from the Institute of Irrigated Farming NAAS
of Ukraine (IIF). All investigated varieties were characterized by Ppd-A1b, Ppd-B1lb and Ppd-
D1la alleles. All IIF varieties were assigned to the VIl haplotype (absence of 2089 bp upstream
the coding region, TE in intron | and 5 bp in exon VII) by Ppd-D1 gene. Among tested varieties,
the carriers of three or four copies of the Ppd-B1 gene were not detected.

HOBI TUMU CAMOHECYMICHOCTI Y AUKUX TETEPOCTUIIbHUX BUAOIB
NbOHY CEKLII DASYLINUM

OoHueHko I. A}, Nesuyk I'. M.?

13anopisbkuii HaLioHanbHUIN yHiBEpCUTET, Kad. CafoBO-NapKOBOro rocnogapcTea Ta reHeTuKM,
Byn. »KykoBcbkoro, 66, M. 3anopidxoks — 69600, YkpaiHa.
e-mail: nevskaya_1995@ukr.net
2 [HCTUTYT oninHnx kynbTyp HAAH Ykpainu, Byn. IHcTUTyTCbKa, 1, 3anopisbka 06nacTb,
3anopisbkuii panoH, c. CoHsuyHe — 70417, YkpaiHa

Bce 6inbloOro 3HayeHHA B FeHETUYHMX Ta CeNekuiiHMX AochimpKeHHsX HabyBae MnoLuyK
OOHOpIB HOBUX reHiB. [JoBoni NepcrnekTMBHUMUK Yy LUbOMY MNaHi € Auki BUau, AKki € eBOSIoLiNHO
GnM3bKMMK 0 KyNbTypHUX pocnuH. OaHak Ha Wnaxy iX BBEAEHHA Yy cenekuiHy poboTy cTalTb
Oap’epn HECYMICHOCTI i TOMy Han4acTille OTpUMaTU XKUTTE3AAaTHE HACIHHA Bif CXpeLlyBaHb MiX
KyNbTYPHUMU pOCMHaMu Ta AMKUMU BUOAAMWN HE BOAETLCS.

NboH kynbTypHUI (Linum usitatissimum) BigHocATb Ao poay Linum, skud Bkntodae y cebe
Oinbwe 200 BuAiB, ogHaAK KyNbTUBYETLCS TiNbKM Len Bua. MNMprynHa UbOro nomnsira€ y reHeTu4Hin
Pi3HOPIOHOCTI (KapioTuMi) pi3HMX OUKNX BUAIB @ TAKOX Pi3HUX CKIagHUX MEeXaHidaMax OMUMEHHSs Ta
3annigHeHHs. B nepluy Yepry Le HasBHICTb Pi3HUX TUMIB reTepocTunil Ta NoB’A3aHNX 3 LUUM Pi3HMX
TMNiB CAMOHECYMICHOCTI.

Y 3B'sI3Ky 3 UMM Pi3Hi reTepoCTUIbHI BUAM LbOro poay € BAanvMMm MogenbHUMK o6'ekTamm
AN BUBYEHHSA MexaHi3miB HecymicHocTi. OcobnumBoi yBarm 3acnyrosytoTb Buan cekuii Dasylinum,
SKi Ha BIgMIiHY Bif iHLUMX reTepOCTUINbHUX BUAIB IbOHY MalOTb HE 2 TUMNK KBITiB Y NONynsLuil 0gHOro
BMAY, a TpW, WO MoXe ByTn NOB’A3aHO Ha Hally AYMKY 3 PiBHUMW TUNaMu HECYMICHOCTI.

Tomy meTolo Haworo gocnigxeHHa 6yno BctaHoBUTM Tun (abo TMNN?) camoHeCyMiCHOCTI y
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npegcrasBHuUKiB 2 BuAiB cekuii Dasylinum poagy Linum.

O6’ektamn  gocCnigKeHHA Oynu  obpaHi  pPoCiMHW  Pi3HMX  KBITKOBMX MOPAd  AWMKUX
reTepoCTuUnbHUX BUAIB MNbOHY, WO HanexaTb A0 cekuii Dasylinum: Linum hirsutum L. Ta Linum
pubescens Banks.

Bynn npoBeaeHi okpeMo Ansi AOBro- Ta KOPOTKOCTOBMYMKOBMX KBITKOBMX Mopd 00ox Buais
NbOHY CXpeLlyBaHHA 3 TUNIB:

1) MKMOpPGOHI NepexpecHi 3anuneHHs — >XiHo4ya Ta 4onosivya vacTMHa Opanaca 3 pi3HuX
KBITKOBUX MOpPD;

2) BHYTPILWHLOMOPHI NepexpecHi 3anuneHHs — XiHo4ya Ta 4ornoBiva 4acTtmHa Opanacs 3
OLHUX KBITKOBUX MOP), ane pisHUX pOCHH;

3) camo3sanuneHHss — HAHOCMBCH NUMNOK Ha MaTOYKY TiEl cCamMOi POCIUHM.

B pesynbtati po6oTn 6yno BCTaHOBNEHO, L0 y 060X BMAIB, siki Oynun gocnigxeHi, Kopobo4ku
3 HaciHHaM ©OynuM yTBOPEHi TiNbkn Big MPKMOPGHOrO MNEepexpecHoro 3anuneHHs Ta
BHYTPILUHBOMOPMHOrO NEPEXPECHOro 3anuiieHHsl, e Yy SAKOCTi 0aTbKiBCbKOro KOMMOHEHTa OyB
BUKOPUCTAHUA MUIIOK 3 TUHMUMHOK CepedHboi AOBXWHW. BuasneHo, wo Hambinblwa HaciHHeBa
NPOOYKTUBHICTb CMOCTEPIraeTbCA B pe3ynbTaTi MiKMOPMHUX CXpellyBaHb 3 BUKOPUCTAHHAM
AOBIMX Ta KOPOTKMX YacTUH KBiTKW. Byno BcTtaHoBneHo, wo y L. hirsutum cxoxuvmn € Tinbku
HaCiHHA OTpuMaHe B pes3ynbTaTti MKMOPMHUX CXpeLLyBaHb 3 BUKOPUCTAHHAM SOBIMMX Ta KOPOTKUX
YacTWH KBITKK, a y L. pubescens Banks cxoguTb yce HaciHHS, Wo 6yno oTpuMaHe Big MiKMOPgHUX
CXpellyBaHb, OAHaK OO0 Ni3HiX eTaniB OHTOreHe3y AOXMBAOTb POCNUHU, SKi Bynu oTpumaHi Big
MDKMOPGOHMX CXpeLlyBaHb 3 BUKOPUCTAHHAM AOBIMX Ta KOPOTKUX YaCTUH KBiTKW. [loBegeHo, Wo y
BuaiB cekuii Dasylinum npucyTHi ABa TUNW HECYMICHOCTI — Npe3nroTuyHa aAng AOBrMx Ta KOPOTKUX
YaCTUH KBITKW Ta NOCT3UrOTUYHA AN cepeHiX YacTUH KBITKM.

B pesynbTati npoBegeHux pocnigpxkeHb ©Oyno goBefeHo, WO  OOchigXkeHi Buan €
TPUMOPMHUMU ANCTUNBHUMU BUOAMU, OOHAK BONOAI0TbL 04HOYACHO ABOMA TUMaMmn HECYMICHOCTI.

SUMMARY. THE NEW TYPES OF SELF-INCOMPATIBILITY IN WILD HETEROSTYLOUS
LINUM SPECIES OF DASYLIUM SECTION

Levchuk H., Donchenko I.

The objects of the study were various flower morphs of wild heterostylous Linum species of the
Dasylinum section. Visible: Linum hirsutum L. and Linum pubescens Banks — to study the
overcoming of self-incompatibility. Relevance of work: wild species have the potential for
sustainability and it is therefore important to introduce these species into breeding activities. As
a result of the research, it was found that the highest seed yield is observed as a result of
intermorphic crossings using long and short parts of the flower. From the given data, it follows
that in the species of the section Dasylinum there are two types of incompatibility - prezygotic
incompatibility for long and short parts of the flowers and postzygotic incompatibility for the
middle parts of the flower. It is established that these species are trimorphic distilled species,
but they have two types of incompatibility at the same time.

OCOBEHHOCTU NPOABNEHUA ®OTOMNEPUOAUYECKON PEAKLIUW Y
MWEHWLbI O3UMON MATKONM (TRITICUM AESTIVUM L.)

Xwmypko B. B.

XapbKOBCKUIN HaLMOHamNbHbIN YyHUBepcUTeT uMeHn B.H. KapasauHa,
Kadegpa pusmonormm n GUOXMMnM pacteHmn 1 MMKPOOPraHM3mMoB
mMargaH Ceoboabl 4, M. XapbkoB, 61022, YkpaunHa,
e-mail: zhmurko@ karazin.ua

OCHOBHbIMW  MH(DOPMAUMOHHLIMW  CUTHanamyM cpefbl B perynsuMm TemnoB pasBUTUS
pacTeHU SBNAIOTCA TemnepaTypa U NpoaoIKMTENbHOCTL dhoTonepuoga. B npouecce asontouum y
NWeHUUbl 03MMOM B OTBET Ha WX BO3AeEWCTBME ChOpMMpOBanNNChb OBE reHeTUYeckne CUCTEMbI
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KoHTponsa TemnoB pas3Butua — VRN n PPD. OddekTbl nepBon nposiBNATCA B pesynbrate
OENCTBMS Ha pacTeHUs MOHWKEHHOW TemnepaTypbl (sSpoBu3auuun), KoTopas onpegenser
CMOCOBHOCTb 03MMbIX COPTOB MLUEHWULbI NEPeXoauTb K KOomoweHuto. OdeKTbl CUCTEMbI FEHOB
PPD nposBnaiTcsa nocne 3aBeplleHus SpoBusauun 1M onpedensioT CPoKM nepexoda CopToB
MWEeHNLbl 03MMOW K KOMOLLEHWUIO NpU n3MeHeHun potonepunoa. Hamm nccnegosaHo nposisneHve
3(h(PeKTOB 9TMUX reHOB MpPU B3aUMOLENCTBUW, a TakkKe NMpu pasgeribHoM OEeNCTBUM Ha pacTeHus
TemnepaTypHoro u dgotonepuogumyeckoro curHanoB. OnbiTel NpoBedeHbl cxeme: 1) — pacTeHus
BbipaLLeHbl npu 7-9 °C (spoBusaums npoTekaeT) B ycnoBusx 24-, 16- n 8-yacoBoro ¢oTtonepuoaa
n 2) — pacTeHns BbipalleHbl npu 20-22 °C (ApoBmsaums HeBO3MOXHA) npu 24-, 16- 1 8-4acoBoM
doTonepuoae. buino nccnegosaHo 6onee 100 copToB NLLIEHMWLIbI O3UMOW.

MokasaHo, yTo npu 7-9 °C B ycrnoBMsX pasHON MPOAOIDKMTENbLHOCTM dhoToneprona Bce
copTa nepexoauniu K KOMOLUEHUIO MPaKTUYeckn B ogHN Te xe cpoku. Mpu 20-22 °C B ycnoeusx
pasHoro doTtonepuofa B MOAENbLHOW MOMNYMALMM COPTOB NPOSABAANMCE ASIMHHOOHEBHLIE COpTa
(paHble konocunuchb Ha 24- n 16-yacoBoM coTtonepuoge, YeMm Ha 8-4acoBOM), KOPOTKOLHEBHbIE
(paHblwe konocunucb Ha 8-yacoBoMm (potonepuoge, yYem Ha 24- wn  16-4acoBoMm) wn
doTonepuoamyeckn HeuTpanbHble copTa (KONOCUMMUCL NPaKTUYECKM OOHOBPEMEHHO Mpu BCeX
doTonepuonax). CnegosatenbHo, reHetudeckne cuctemol VRN u PPD B3anmogencTByloT B
perynsaumm TemMnoB pasBuUTUS MLIEHULbl 03MMOM — MpPU MOHWKEHHOW TemnepaTtype nepexon K
KonowleHuno onpefenstoT reHsl VRN, a npu noBbIlEHHON (B OTCYTCTBUE SIPOBM3aLMU) — FeHbl
PPD. ®akt guddepeHunaumm COpTOB  Ha  OANMHHOAHEBHLIE, KOPOTKOOHEBHbIE U
doTonepuoamyeckn HenTpasnbHble CBUAETENLCTBYET O TOM, YTO ANS MNWEHULbl O3MMOWN W,
BEPOATHO, AN APYrnX 03MMbIX 3M1aKOB XapaKTepHbl Te e poTonepnognyeckme rpynmnbl, YTO U Ans
pacTeHW SApOBOro TuMa pasBUTUA. OTO MOMOXeHMEe MOATBEPXKAAETCA Takke B OnbliTax Mo
nccnenoBaHuio UTOXPOMHbLIX 3hEKTOB Ha pa3BUTME COPTOB NLIEHULbI 03UMON. [Mpn akTBaumm
CUCTEMbl (PUTOXPOMOB MyTEM MpepbiBaHUS MPOLOSDKUTENBHOrO TEMHOBOIO nepuoga B
KOPOTKOAHEBHOM (POTOMEPUOONYECKOM UUKNEe OSIMHHOAHEBHbIE COpTa CYLECTBEHHO YCKOPSnu
nepexopn K KOMoLeHM0, KOPOTKOAHEBHLIE, HAOOOPOT, 3amMeanann ero UNn gaxe He KoroCUNUCh, a
doTonepnognyeckn HerlTpasnbHble KONOCUITMCb OAHOBPEMEHHO Kak Mpy MpepbiBaHUN TEMHOBOMO
nepvoga, Tak M B e€ro OTCYTCTBME. YCTAHOBMEHO, YTO Y KOPOTKOOHEBHbLIX COPTOB B TeyeHue
nepuoga 3MMOBKM dhoTomnepuogudeckas peakuusi MU3MEHSeTca Ha OfVHHOAHEBHy. Hamu
MoKa3aHO Takke, 4YTO BCE KOPOTKOAHEBHbIE copTa SABNATCA 0Goree 3MMOCTOMKUMM, YeM
AJMHHOAHEBHbIE U hOTONEPNOANYECKN HEUTPATTbHbIE.

SUMMARY. FEATURES OF THE PHOTOPERIODIC REACTION IN WINTER SOFT WHEAT
(TRITICUM AESTIVUM L.)

Zhmurko V. V.

Varieties of winter wheat under the low temperature influence (vernalization) do not show
differences in the photoperiodic reaction. At the same time, under increased temperature (the
absence of vernalization) and different photoperiod conditions, different types of photoperiodic
reaction are manifested in the investigated wheat varieties.

CNEKTP TUNIB CAMOHECYMICHOCTI Y AUKUX TETEPOCTWUIIbHUX BUAIB
POAY LINUM L.

NeBuyk A. H.}, Kupunuenko E. B.?

! [HcTuTyT onitHmx kynbTyp HAAH Ykpainu, Byn. IHCTUTYTCbKa, 1, 3anopisbka obnacTb,
3anopisbkuii panoH, c. CoHsyHe — 70417, YkpaiHa
e-mail: anna207bio@mail.com
2 lHcTUTYT dpisionorii pocnuH i reHeTvkn HAH Ykpaitu
Byn. Bacunbkiscbka 31/17, m. Kuie — 03022, YkpaiHa

Cepen, HUWHI iCHYIOUMX POCIMH GNU3bKO MOMOBUHM € CamMo3anuibHUMK. |HWa nonoBMHA
POCMMH HanexuTb OO0 rPpynu nepexpecHo3anunbHux. [Ons GinbloCTi pocnvH apyroi rpynu
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XapakTepHe 4BULLEe CaMOHECYMICHOCTI —  (pisionoriyHOro  MexaHiamy nepeLukoKaHHA
camMo3anuiieHH. Y OKpeMuX CaMOHECYMICHUX BUAIB € TakKoX MOPJIOMOriyHMM MapKep reHiB
CaMOHECYMICHOCTi — BOHW MatloTb pi3Hy 6yaoBY reHepaTUBHMX YaCTUH KBITKWU. Taki BUAN Ha3nBaTb
reTepoCcTUrnbHUMK, a BUAW, WO He MakwTb BIAMIHHOCTEM — FOMOCTUIBHUMW, 4K 3a3BuMYan €
camozanunbHumm (TaxTagksH, 1981).

Y npoueci eBOMOUINHOIO PO3BUTKY CaMOHECYMICHICTb 3MIHIOE CaMOCYMICHICTb To6TO
reTepocTunbHi BUOAN NEepexoasTb B FOMOCTUMbHI i HaBnakum Onsd nepeLllkomkaHHs iHOpeaHoi
aenpecii, Tomy ayxe LikaBUM € BUBYEHHS TUMIB CAMOHECYMICHOCTI Ha MpuKNagi OAHOro TakKCOHY.
Lli Tunun posainatoTe Ha ABi BENUKI rpynu — Npe3uroTuyHa ta NoCT3nroTMYHa CaMoOHECYMICHICTb.

JoBoni 3pyd4HMM 0G’€eKTOM [Nsi BMBYEHHSA HECYMICHOCTI € pig Linum, go cknagy sikoro
BxoauTb Oinbie 200 BuaiB. Llen TakcoH Mae JOCUTL CKagHi eBOMOLIMHE MOXOOXKEHHS B OCHOBI
AKOro nexuTb GaraTopasoBa noninnoigis Ta nepexig Big retepocTunii 4o romoctunii (OnTactok,
2011).

Y 3B’s13Ky 3 UMM Hamu 6yno 3pobneHe NpunyLeHHs, Wo NpeacTaBHUKN Pi3HMX CeKuii BMay
Linum mMoxyTb mMaTu pi3Hi TUNW caMoHecyMicHOCTI. [Ina nigTBepmXeHHs uiel rinote3an Hamu Bynu
obpaHi 5 reTepocTuUrnbHUX BUAIB 3 Pi3HNX cekuin pody Linum: L. perenne (cekuis Adenolinum), L.
grandiflorum (cekuis Linum), L. hirsutum (cekuis Dasylinum), L. thracicum (cekuis Syllinum) Ta L.
tenue (cekuiqa Linopsis) Ta npoBeaeHi yCi MOXNUBI BapiaHTM CXpeLLyBaHb Y MeXaxX KOXXHOro 3 BuAiB
(camosanuneHHsi, MiKMOpdHE nepexpecHe 3anuiieHHa Ta BHYTPILWHbOMOPdHE nepexpecHe
3anNuUnNeHHs1) 3 HACTYMHUM aHari3oM XUTTE3AATHOCTI OTPUMAHOIO HACIHHS.

Y pesynbTaTi npoBefeHMX AocrnigpkeHb 6yno BCTaHOBMEHO, WO OinblwicTe BUAIB Mae
NPe3nroTUYHUA TN caMoHecymicHocTi (L. perenne, L. tenue Ta L. thracicum) — npu HecymiCHOMY
3anuneHHi GnokyeTbCa picT nunkoBoi Tpybku Ao 3annigHeHHs. OpHak opcTkunm 6Gap’ep
HECYMICHOCTi ogHo4YacHO y 060X TuniB KBITKOBMX MOpd crnocTepiraBcs Tifnbku y L. perenne —
KOpOBGOYKM Ta HacCiHHA y 000X TMNIB KBITKOBUX MOpPd YTBOPHOBANMUCA TifbkM y pesynbTatu
MiXKMOPCOHOIO NepexpecHoro 3anuneHHa. Y iHwmx asox suais (L. tenue Ta L. thracicum) nogibHa
3aKOHOMIPHICTb cnocTepiranacs TiNbKM NpU BUKOPUCTaAHHI Y SKOCTI MaTepPUHCBKOro opraHiamy
AOBroCcTOBMYMKOBOI ~ POCNUHU. [lpy  BUKOPUCTaHHI  KOPOTKOCTOBMYUKOBOI  POCAWHWU  §IK
MaTEPUMHCBKOrO KOMMOHEHTY KOpOOO4YKM Ta HacCiHHS yTBOptoBanuca npu o6ox BapiaHTax
NnepexpecHoro 3anurieHHs, OAdHaK CXOAuro TiflbKW HaCiHHS, YTBOPEHe Big MPKMOPQHMX
CXpeLLyBaHb.

BusiBneHo, wo oguH 3 pocnimkeHux Buais (L. grandiflorum) mae nocTavroTyHuM TUN
CaMOHECYMICHOCTI — HaCiHHS YTBOPIOETLCS Y BCiX BapiaHTax cXpellyBaHb, O4HaK XUTTE34aTHUM €
TiNbKM HACiHHA OTPUMaHe Bif MKMOPMHNX CXpeLLyBaHb.

Hanuikasilumi TN camoHeCyMiCHOCTI, Ha Hawy AYMKY, Mae npeacTaBHUK cekuii Dasylinum —
L. hirsutum, y sikoro ©6yno BWSBMEHO HASIBHICTb OAHOYACHO ABOX TWIMIB CaMOHECYMICHOCTI:
Npe3nroTUYHOI Ta NOCT3UTOTUYHOI.

Omxke, cepen npeacTaBHMKIB pPi3HMX cekuii pody Linum Oynm BusiBneHi pisHi Tvnu
CaMOHECYMICHOCTi: BUSIBMEHI SK MPEeACTaBHUKM 3 >KOPCTKOK MNPEe3UroTUYHOK HecymicHicTio (L.
perenne), Tak i HaniBromocTunbHi Buau (L. thacicum Ta L. tenue) — BuaW, Yy SIKUX XOpCTKa
CaMOHECYMICHICTb CNoCTepiraeTbCs TiNbKW Y AOBroCTOBMYMKOBUX KBiKOBMX Mopd. Kpim Toro, 6ys
BUSIBNEHUI reTepOCTUNbHUIA BUA 3 NOCT3UIOTUYHUM TUMOM camoHecymicHocTi (L. grandiflorum), a
Takox Bug (L. hirsutum), y gakoro HasBHi ogpasy obugsa TMnM CaMOHECYMICHOCTI — NPe3nroTuyHa
Ta NOCT3UrOTUYHA.

SUMMARY. THE SPECTRUM OF SELF-INCOMPATIBILITY TYPES IN WILD
HETEROSTYLUOS SPECIES OF GENUS LINUM L.

Levchuk H., Kyrychenko O.

Among the representatives in different sections of the genus Linum, the several types of self-
compatibility were found: a rigid prezygotic self-incompatibility (L. perenne), and semi
homostyled species (L. thracicum and L. tenue). In addition, the species with a postizigotic self-
incompatibility type (L. grandiflorum) was found, as well as a species (L. hirsutum), which has
both (prezygotic and postzygotic) self-compatibility types is present.

21



Cekuia 1. OHTOreHes, picT, PO3BUTOK POCIINUH — MEXaHi3aMu perynsii

PENPOOYKTUBHUM NPOLEC Y nonynauli ULMUS CAMPESTRIS VAR.
SUBEROSA WAHL. B MPUPOOHUX ®ITOLIEHO3AX

INuxonar 1O. B., Xpomux H. O., AnekceeBa A. A., Alinyp O. O., lluxonat T. 1O.

[HinpoBcbknin HauioHanbHUM yHiBepcuteT iM. Oneca NoHyapa, kadegpa disionorii Ta iHTpoayKLii
pocnuH, np. MarpiHa, 72, m. [iHinpo, 49010
e-mail: lykholat2006 @ukr.net

CyyacHa yp6aHisauis i NpoMMUCNOBUIA PO3BMTOK CTBOPIOKOTbL NMepeayMoBU AN gerpagauii
NPUPOSHOI Oriopy N aKTUBHOIO MOLUMPEHHA 4yXOpiaHUX BuAis. MOCUNEHHA aHTPONOreHHoro
BMIMBY Ha MPUPOAHiI iToLEeHO3M Npu3BoauTb, 3 ogHoro 6oky, Ao 36igHeHHs BMOOBOro cknagy
perioHanbHUX ¢rop, 3 iHWOro — A0 eKCnaHcCii Ta HaTypanisauii HeabopureHHux (agBEHTUBHUX)
BuAaiB. [POHWKHEHHS1 aQBEHTMBHWX BUAIB Y NPUPOAHI yrpynoBaHHA NpuU3BOAMTbL A0 BTpatu
perioHanbHOI cneundikn dnopn Ta yHidikauii pOCNMHHUX YrpynoBaHb Ha BENMKUX TEPUTOPINX.
Llen npouec B YKpaiHi CynpOBOAXYETbCHA 3POCTaAHHAM iHBa3IMHOCTI aABEHTUBHUX BUAIB, LLO
CTBOpPIOE JofaTkoBy 3arposy Anga MicueBol dropu, a came: 3pocTae pUsmMK 3HUKHEHHSA BUAIB,
3HWXKEHHSI X LWINbHOCTI; iCTOTHI 3MiHW TEHETMYHOI CTPYKTYpM MNONynsuii HaTUBHWUX BUAIB,
GiNoreHeTUYHOro i TakKCOHOMIYHOrO PI3HOMAaHITTS, NPOAYKTMBHOCTI ekocuctem (Lykholat et al.,
2016).

Ycnix iHBasiMHOrO BMAY 3HAYHOK Mipolo OOYMOBMEHUA CHPUATAMBICTIO YMOB pPErioHy
BTOPUHHOrO apeany, WO BWMHUKaOTb B pe3ynbTaTi CKNagHUX B3aeMofid MK NpupoaHMMKU Ta
AHTPOMOreHHNMN YMHHUKaMUW. AHani3 afABEeHTUBHOIO enemMeHTy € O06OOB'sI3KOBOK CKNagoBO
OOCNIMXEHHST SIK MPUPOAHMX, TaK i TpaHcdopmoBaHux dnop (Jlucorop, 2016). Ocobnueoi yBaru
noTpebyoTb aABEHTUBHI AEPEBHI Ta YarapHUKOBI POCIMHW, SIKi 3MIHIOIOTb CTPYKTYPY NPUPOAHMX
€KOCUCTEM, MOpYyLWYOTb LEHOTUYHI 3B’d3KM, CTBOPIOKOYM  CMPUATIMBE CcepefoBuUlle Ansd
NPOHWKHEHHS iHLWINX aaBEHTUBHUX BUAIB.

PenpoaoyktmBHui TUCK NOMNynNAuil Ha POCIIMHHE YrpyrnoBaHHS OLIHIOTL 3a  KifbKiCTHO
YTBOPEHOr0 HAaCiHHA Ha OOMHWLUI NnoLwi. BaxnuBum nokasHUKOM edeKTUBHOCTI npouecy
penpoayKUil € TakoX penpoayKTUBHE 3yCUIs, siKe NMOKa3ye MOXITMBOCTI POCIIMHHOIO OpraHiamy 3a
KOHKPETHMX YMOB 3iMCHIOBATM anoKaLito pe4yoBUH i eHeprii B opraHn po3mMHoOXeHHs. HaciHHeBa
NPOOYKTUBHICTE € YyTnMBMM Ta iHOPMaATMBHUM  MOKA3HWKOM, LWO [O03BOMSAE  OUIHUTK
reHepaTUBHWUI NOTEHLian SiK NEBHMX OCOOWMH POCHMH, TakK i POCIMHHMX nonynsuin. OTke, NoOKasHUK
YMCENBbHOCTI YTBOPEHOrO0 HACiHHA HaneXuTb [0 HanBaromillMX XapakTepuUCTWUK, sKi 34aTHi
iNOCTPyBaTU POSib FEHEPATUBHOIO PO3MHOXEHHS Y 3abes3neyeHHi XUTTE30aTHOCTI POCIIMHHUX
nonynsauin agBeHTUBHUX iHBa3iMHUX BUAIB 3@ MIHNNBUX KNIMaTUYHUX YMOB.

JocnigXeHHs HaciHHEBOI NPOOYKTUBHOCTI, AKe MNpoBeAeHO Yy nokanbHin nonynauii U.
suberosa nokasana, WO 4acTka reHepaTtMBHUX OCOOWH y JOCRigXyBaHi nonynsiuii cTaHoBuna
44,6%. Y Xo4i CTaTUCTMYHOIO OLHIOBAHHS 3arponoHOBaHOI MaTtemMaTu4HOi mMogeni y nonynsauii
3'dCoBaHO, WO BOHa Mae BUCOKY npaues3faTHiCTb, Npo WO CBiYMTb BUCOKUA KOoedilieHT
AeTepMiHauii y piBHSHHI perpecii, ageksaTHa, OCKifIbKM Mae BUCOKUIM piBeHb 3HadywocTi P-Value
Ta Bigobpaxkae CTiMKMA TPeHA 3MiHM YNCENbHOCTI YTBOPEHOrO HACiHHSA 3areXHo Big BHECKY B
penpoaykTUBHUIA npouec napamMmeTpiB Biky Ta BUCOTU AepeB iHBasiiHoro Buay U. suberosa vy
NoKanbHOI NONynsALil HACIHHEBOrO NOXOAXKEHHS Ha EKOTOHHIN AiNsHLi.

SUMMARY. REPRODUCTIVE PROCESS IN ULMUS CAMPESTRIS VAR. SUBEROSA
WAHL. POPULATION IN NATURAL PHYTOCENSOSES

Lykholat Yu. V, Khromykh N. O., Alexeyeva A. A., Didur O. O., Lykholat T. Yu.

The ability of the Ulmus campestris var. population suberosa wahl to variation of productivity
and quality of the seeds, which provides certain advantages for the expansion of its boundaries
was established. The results of the conducted population surveys convincingly confirm the
hypothesis about the expansion of the U. suberosa invasive species in the man-made, ruderal
and natural ecotopes in the steppe Dnieper region. The general laws and specific features of
generative development, which allow to predict the probability of seed reproduction of
adventitious species populations in the region of research are revealed.
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NMPOSAB PEAKLIW ANONTO3Y B MPOPOCTKAX COPTIB TRITICUM
AESTIVUM L. 3 PISBHUM TUNOM PO3BUTKY

MeTniok B. B.

XapkiBCbkMI HaLioHanbHWU yHiBepcuTeT iM. B.H. KapasiHa, kadeapa disionorii i Gioximii pocnuH
Ta MiKpoopraHi3mis,
marngaH Ceoboaun 4, m. Xapkis, 61022, YkpaiHa
e-mail: avksentyeva@karazin.ua

Mpouec XUTTeRiANbHOCTI POCAIMHHOMO OpPraHi3aMy CYnpoOBOAXKYETbCA MOCTIMHOK 3arnbensnto
KNiTMH, Wwo € o60B'A3kOBMM eTanomM B perynsduii pocty i po3sutky. 3armbenb KMiTWMH, ska
6e3nocepeAHbO 3aknageHa B OHTOreHesi POCMWH i KOHTPONbOBaHa reHETUYHO, HOCUTb Ha3BY
3anporpamoBaHoi 3armbeni knitnH (33K) abo anonto3 (BantowwuH, 2001). Binbwicte pobiT 3
BnBYeHHsa 33K (anonto3y) y pocnunH crnipsiMOBaHa Ha AOCHISKEHHS OaHOro npouecy 3a BNivBY
Pi3HNX cTpecoBux thakTopiB GioTMYHOI i abioTnyHoi Nnpupoamn (JTobywknHa Ta iH.., 2010). Y Ton Xe
yac, HegocTaTHbO yBarn npuaginsetbca BuBveHHO 3KI B npoueci HOpManbHOro OHTOreHesy
pocivHn. OgHMM 3 MOWMPEHMX MogenbHUX O6'eKTiB Ans OOCNIMXKEHHs peakuin anontosy €
NPOPOCTKU MLUeHULi. ICHye BenmMyesHa pisHOMaHITHICTb COPTIB MWeHKUL, SKi MOXHa po3nodifiuti B
3anexHoCTi Big TUNy po3BUTKY Ha rpynu: sipi, 03umi i asopyyku (Purnn,2012).

MeToto aaHoi pobotn 6yno BuBYeHHA nposiBy peakuin 33K B opraHax npopocTkiB Triticum
aestivum L. pi3HMX €KONOriYHMX rpyn PO3BUTKY Ha PpaHHiX eTanax oHToreHesy. OO6'ekToM
OOCHIMKEHHST CY>XWUIW NPOPOCTKM MN'ATU COpPTiB nuweHudi m'sikoi (Triticum aestivum L.) o3umi -
CtaTHa i AnbsiHC; qpi - Xapkiecbka 30 i 'epoiHa, Ta ABopyyka - copT XyTopsiHka. BusHavanm
XUTTE3AATHICTb TKAHWUH Pi3HMX OpraHiB MPOPOCTKIB MWEHUL - KOMeonTuMiB, KOPEHIB i NMUCTKIB,
nonepeaHbo BiOOKPEMIIOYN Bid HUX MepUCTEMaTU4HI 30HM, 3a AOMNOMOroK TEeTpPa3osieBoro
MeTody Ta BMICT Nerkopo3ymHHoro 6inky 3a metogom Jloypi. PesynbTaT AOCHiOKEHHS PO3BUTKY
peakuin 33K B opraHax NpOPOCTKIB MLWEHULi M'SKOl 3 Pi3HMM TUMOM PO3BUTKY MoKasanwu, Lo
OWHaMiKa XWTTe30aTHOCTI TKaHWH KOMeornTuniB Mae 3ararnbHi 3aKOHOMIPHOCTI MPOsBY Yy COPTIB
NweHnUi pisHMX TUNiB po3BUTKY. HanMeHwWni piBeHb XUTTE3AATHOCTI CrnocTepiraeTbca Ha BinbLu
ni3HiIX eTanax po3BUTKY NPOPOCTKIB Ha 9-Ty 406y KynbTUBYBaHHS, Lo, LWWBMALIE 3a BCe, NOB'A3aHO
3 3anyckom npoueciB 33K i opraHonTo30M AaHoro opraHy. HeobxigHO Big3HAYMTH, WO Y 03UMMKX
coptie CtaTHa i AfnbsiHC CNOCTEPIraeTbCA MNOCTYNOBE 3HWKEHHS XXUTTE30ATHOCTI TKAHMH NPOTArOM
ekcnepumMmeHTy, a y spux Xapkiscbka 30 i NepoiHsa - piske 3pocTaHHsA Ha 5-Ty [oby i iHTEHCUBHE
nagiHHA 0O 3akiH4yeHHs gocnigy Ha 9-Ty aoby. [uHamika 3MiHW CTyneHs XUTTE3AaTHOCTI TKaHWH
NepPBUHHUX KOPIHLIB 3MIHIOETLCA MiHIManbHO B MOPIBHSHHI 3 iHWMMKM opraHamMu NpopocTKiB. B
LinioMy, NOKa3HMKWN BiAHOCHOT XXUTTE3AATHOCTI TKAHMH NINCTKIB B 2-3 pasn NepeBuLLYOTb NOKa3HUKK
y iHLWMX opraHax — KOneonTUNaX i KOpeHsaX, WO CBiAYUTb NPO aKTUBHUIA PO3BUTOK CaMe rofiOBHOMO
(POTOCUHTE3YIOHOr0 OpraHy POCIIMHHOIO OpPraHiaMy - NIMCTKa HaBiTb Ha pPaHHIX eTanax OHTOreHesy
pocnunHn. PesynbTaTu BMBYEHHS BMICTY NErKOpo34yMHHOro Ginka B opraHax NMpOpOCTKIB MLIEHULi
M'SIKOi  Pi3HUX TWNIB PO3BWUTKY MOKa3anu, WO MakKCUManbHUMW MOKa3HWKaMU XapakTepusyloTbCs
NNCTKK, a KoneonTeni i KopiHui MicTATb Binka B 2-3 pasn MeHLe Yy BCiX AOCNiaAXyBaHMX copTiB. Y
SpUX copTiB Binka B KONEONTUAX HEe3HaYHO Ginblue, HK B KOPEHSX, a Yy 03MMUX — HaBMaku, Lo
MOXIMBO MOB'sI3aHO 3 Pi3HOI0 LUBWUAKICTIO PO3BUTKY | YaCTKOBOK BTPaATO MeTaboniTiB (HEMOBHOI
peytunizauito GifIKOBUX PEYOBUH) Yy SApUX COPTIB 3a paxyHOK Oinbll iHTEHCUMBHOIO pPO3BUTKY.
MpopocTkm copTy XyTOpsiHKa 3a NOKa3HMKaMM CUHTETUYHOI aKTUBHOCTI NoAiOHI 4O sipuX COpTiB.

SUMMARY. APOPTOSIS REACTIONS IN SEEDLINGS TRITICUM AESTIVUM L. WITH A
DIFFERENT TYPE OF DEVELOPMENT

Petlyuk V. V.

The paper presents the results of the study of the development of apoptosis reactions on the
indicators of viability and synthetic activity in different organs of wheat seedlings, differing in
type of development. In the course of the conducted studies it was shown that the manifestation
of apoptosis reactions depends on the organ and type of development of soft wheat plants.
Winter types of apoptosis reactions are implemented due to gradual changes in the level of
vitality and synthetic activity of tissues of all organs of the of seedlings - coleoptile, root and
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leaf, and the spring varieties are characterized by rhythmic changes in the studied parameters.
The Khutoryanka variety with a dual type of development manifests reactions of apoptosis, both
as winter, and as spring varieties.

CUCTEMbI 3AOEPXKU HAYAIIbHOIO PA3BUTUA MNMWWEHUL HE
NMPENATCTBYIOT BbICOKOMY NOTEHUWAIY NPOAYKTUBHOCTU

Ctenbmax A. @., ®aunT B. U.

CeneKkuMOHHO-TeHETUYECKUA MHCTUTYT — HaumoHanbHbIA LEHTP CeEMeHoBeaeHUS U
COpTOU3y4eHUs, oTAen obLen n MoneKkynsapHON reHeTUKK
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Cuctembl ApoBM3aLMOHHOM NOTPEBHOCTU U (POTOYYBCTBUTENLHOCTU PErynmpyroT Temmbl
HayanbHOro pasBmUTUS 03UMbIX MLLIEHWUL, U OKa3blBalOT CYLLECTBEHHOE BIIMSHNE HA X ajanTaumio K
YyCNoBMsIM Nepe3vMOBKW. B uctopum cenekumn OnuTeNbHbIN Nepuog O03vMMble copTa MEHMULb
MSIKOM XapakTepu3oBasnMcb MPOOOIDKUTENBHOM MNOTPEOHOCTBI0 B ApOBM3aUUM U CUSBbHOM
OTOUYBCTBUTENBHOCTBLID. B reHogoHe OGonbLUMHCTBA CeBEpOaMEpPUKAHCKMX WU aBCTPanmMCKmx
COPTOB NPUCYTCTBOBaNn 3TM cBONCTBA OT YKpaunHckux ‘KpbiMok' (='Turkey’), B YKpanHe U3BECTHbI
Takue wenespbl cenekuuu, kak ‘Ogecbka 16’ n ‘MbipoHnscbka 808'. [1ns HopManbHOro passuTus
nm TpeboBanack npeaBapuTenbHasa spoBn3aums He meHee 60 CyTOK, a COKpaLlEeHHbI B TeYeHne 6
Hegenb o 10 yacoB choTonepuon 3agepxuean KonoweHne Ha 25-30 cyTOK MO CpaBHEHUIO C
€CTeCTBEHHbIM B HaLleM pernoHe hoTonepnuogom B Mae-nioHe.

Mocne cos3paHua ‘besocton 1° M 0cobeHHO C nocneaywlmMm MpuBeYeHneM B
CEeNeKUMOHHbIe NPOrpaMmbl  MEKCUKAHCKUX  MOSMYKapSIMKOBbIX MeHuY (OTHOCALMXCA K
«oToHenTpanbHbiM»)  abcontoTHoe  OOMbLUMHCTBO  COPTOB  CYLLECTBEHHO  ocnabuno
POTOUYBCTBUTENBHOCTL M COKpaATUNO noTpebHocTe B  sApoBusauum Ao 40-45 cytok. Y
GONbLUMHCTBA CEMNEKLMOHEPOB CITOXMITOCb MHEHME, YTO CUNbHbIE pPeakunn 3a4epXKKn HavdanbHOoro
pasBUTUSA HEraTMBHO BMAIOT Ha NoTeHuMan npoayktmsHocTu. CoBpeMeHHble copTa B OCHOBHOM
npuobpeTatloT cBonCTBa Bonee crnabbix peakLmi.

Tem He MeHee, gaxe HECMOTPS Ha penkoe NPUBMEYEHWE B CENEKUMOHHbIE MpPOorpamMmbl
NCXOQ4HOro mMatepuvana C CUIbHbIMWM peakumMsiMy, B NocregHue roabl Beaylime cernekuuoHepbl B
KOHKYPCHOM COPTOMUCMbITAHMM BbIAENSOT NO NPOAYKTMBHOCTU 06pasubl C TakMMn peakumsimu.
MoOMMMO OLEHKM CenekuMoHHOro maTepmana, akagemuk JlintenHeHko H.A. nto6e3Ho npeaocTtaBun
Ham Ans aHanus3a B 3ToM ce3oHe 10 o6pasuoB M3 KOMMAEKUUU NOCreaHMX BblCOKOMPOAYKTUBHbIX
3anagHon EBporibl, KOTOPblE MIHTEHCMBHO PeKaMupyroTcs NPON3BOAMTENSAMU CEMSIH ANS NMOCEBOB
B YKpauHe.

BonbLMHCTBO CenekuMOoHHbIX 06pa3LIOB xapakTepr3oBanocb NOTPEOGHOCTLIO B ApoBM3aLmnn
Ha npoTskeHnn 40-45 cyTok 1 Ha ykopoyeHHoM dhoTonepuoge (nocrne 50-cyTouHOM sipoBU3aLINN)
3agepXxuBano kKosnoweHne Ha 4-9 cytok. Cpeam 10 KOMNEKUMOHHbIX COPTOB MWL oauH obpasel
BbisiBUN noaobHble peakumn. OcTtanbHble 9 obpasuyoB Tpeboanu He meHee 50 (mo 60) cyTok
APOBM3aLMN U 3adepXKKa UX KONOLLIEHUS Ha YKOpoYeHHOM nepuoge coctaenana ot 15 go 30 cyTok,
YTO yXK€ COMOCTaBMMO C NOAOOHLIMM CUNBbHLIMU PEAKUMSMU NPEXHUX COPTOB. Ecnu npuHsaTbL BO
BHMMaHME WX peKknamumpyemMyto BbICOKYD NPOAYKTMBHOCTb, TO BMOfIHE OGOCHOBAHHO MOXHO
3aKNIOYUTb, YTO (PU3MONOrNYECKME CUCTEMbI CUMBbHOW 3aePKKN HaYarbHOro pasBuTUS Y O3UMOW
MWEeHULbl MSITKOW HE CBA3aHbl TECHO CO CHMKEHWEM MOTeHuuana ypoxasi, a n 6e3ycnosHo moryT
NONOXUTENbHO BNUATL HA afanTUBHOCTb K YCNOBUSIM NEPE3VMOBKW.

SUMMARY. THE SYSTEMS OF INITIAL WHEAT DEVELOPMENT DELAY DON'T PREVENT
FROM THE HIGH PRODUCTIVITY POTENTIAL

Stelmakh A. F., Fait V. I.

Last decades the majority of winter bread wheat cultivars ascertained shortened vernalization
requirement and weak photosensitivity due to breeders opinion that these reactions correlate
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negatively to the yield potential. However, the newest advertising West-European cultivars are
highly productive with these stronger physiological properties.

COBPEMEHHbIE COPTA AABYPYYKN MAMKOW MWEHULbI: TUN PA3BUTUA
N ®OTONEPUOOUYECKAA YYBCTBUTEJIbHOCTb

daiit B. W.}, T'y6uu E. 0.2, Banawosa U. A.*

'CenekLUMoHHO-TeHeTUYECKNIN MHCTUTYT — HauyoHanbHbI LEHTP CEMEHOBEAEHNS 1
COpTOM3YYEHUs], OTAEN OBLLEN N MOMNEKYNSAPHON rEeHETUKM
OBuanononbckas gopora, 3, r. Ogecca, 65036, YkpanHa,

"e-mail: faygen@ukr.net
2OpeccKuii HaLMOHArbHbIN arpapHbI YHUBEPCUTET,
yn. MNantenenmoHoBckas, 13, r. Ogecca, 65012, YkpaunHa

B nocrnegHwe roabl B CBA3WM C U3MEHEHUSMWU KnMmaTa CTaBUTCA BOMPOC Cenekuum copToB
ABYpYyYeK MSArKOW mnweHuubl. Tun pasBuTMS COPTOB ABYpy4eK OOyCnoBrneH B3aMMOAENCTBUEM
reHoB AByx cuctem Vrn-1 n Ppd-1, a KOHKpeTHO JOMUHAHTHOro reHa Vrn-Bia ¢ peueccnBHbIMU
annenamu Ppd-Alb, Ppd-B1b n Ppd-D1b (Ctenbmax, 1986).

Llenb gaHHOM paboTbl COCTOsiNa B OLEHKE peakuun Ha dpoBusaumio 1 dotonepmog u
naeHtTndurkaumm V-1 n Ppd-1 reHOTMNOB COBPEMEHHLIX COPTOB, OXapaKTepM30BaHHbLIX aBToOpamMm
NX CO30aHUA Kak ABYPYUKN.

CopTa [OBYpYyYKM CyLLECTBEHHO pasnuMyalTcad Mo NpOoAOIKUTENbHOCTM nepuoga go
KONOLUEHNS B NMONEBbLIX YCIOBUSX, MPY BblpallMBaHun pacteHuii nocrne sposusaumm 10-40 cyTok n
6e3 TakoBOM Ha BereTauuoHHOM nrowagke npu ecTecTBeHHOM aHe u nocre 40-cyToYHoWn
spoBu3aLmm B ycnosusax 16 n 12 yacoBoro gHsi opaHxepen putoTpoHa.

Copta Lectonanoeka u Demir 2000 aBAsATCA O3UMbIMA WM HOCUTENAMM  TOJSbKO
peueccusHblIx annenen Vrn-Alb Vrn-Blb Vrn-D1b. [na nepexofa K reHepaTUBHOMY pasBUTUIO
(konoLeHnIo) yKka3aHHbIM OBYM reHoTunam Heobxogmma 30 n 40 cyTodHasa sipoBM3aLms 3eNeHbIX
nNpopocTkoB Mpu +2°C, COOTBETCTBEHHO. APOBOW TWUM Pa3BUTUS COPTOB 3UMOsipka U XyTOpsiHKa
obycnoeneH gBymsi reHamm Vrn-Afa Vrn-Bla, coptoB AdwmHa, Jlactouka n nuHum L897A23 —
reHom Vrn-Dla, copta Conomuss — reHoMm Vrn-Afa. Jlnwe copta ‘Tlannaga’ un ‘Apa’ asnaioTcs
HocuTensamu Tornbko reHa Vrn-Bla

CopTta Demir 2000, Conomus, MNMannaga B crnabon, a AduHa, Lectonanoska, Apa, L897A23
B CpedHeln CTeneHn pearvpytoT Ha COKpalleHue nNpoaormknTensHoCTn aHa. Cnabasa unu cpegHas
4YyBCTBUTESBHOCTb K (pOTONEPMOAY yKasaHHbIX reHOTMNOB OByCroBneHa AOMUHAHTHBLIM annenem
Ppd-Dla. Copta Jlactouka, XyTopsiHka, 3UMOSIpKa CUIIbHO 4YyBCTBUTENbHbIE K dhoTonepuoay
FreHOTUNbl W SABNSAIOTCA HOCUTENSIMW  TOMbKO PELEeCCUBHbIX annenem Bcex Tpex T[eHoB
opTonorunyeckon cepun Ppd-1.

Mogsogsa utorn vaeHtudpmkauum Vrn-1 n Ppd-1 reHOTMNOB COPTOB, OXapaKTepuU3OBaHHbIX
aBTopaMM MX CO30aHMA KaK OBYPYYKW, MOXHO KOHCTaTMpoBaTb, YTO HU OOMH M3 HUX He
COOTBETCTBYET KPUTEPUAM «TUMUYHBIX» OBYPYYEK OAHOBPEMEHHO MO FEHETUYECKOMY KOHTPOMO
peakuun Ha ApoBM3aLNI0 N YYBCTBUTENBLHOCTU K dhoTonepbloay. M3ydeHHble copTa aBRd0TCa Unu
o3uMbiMn co cnabon (Demir 2000) wn cpegHen (LlectonanoBka) 4YyBCTBMTENBHOCTBIO K
doTonepuogy mnn TMNNYHO sipoBbiMK co crnabon (Conomus, Mannaga), cpeaHen (AduHa, Apa,
L897423) n cunbHon (JlacTouka, XyTopsaHka, 3MMosipka) YyBCTBUTENBHOCTLIO K dhoTonepunoay.

SUMMARY. MODERN ALTERNATIVE VARIETIES OF BREAD WHEAT: TYPE OF
DEVELOPMENT AND PHOTOPERIODIC SENSITIVITY

Fait V. I., Hubich O. Yu., Balashova I. A.

Modern alternative varieties does not meet the criteria of "typical" alternative. The studied
varieties are either winter with low and medium photoperiodic sensitivity or typically spring with
low, medium and high photoperiodic sensitivity.
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Cekuia 1. OHTOreHes, picT, PO3BUTOK POCIINUH — MEXaHi3aMu perynsii

®OTOCUHTETUYHI NIFTMEHTU | YNIbTPACTPYKTYPA XJIOPOIMJACTIB BAU
NMAMOPOTI DRYOPTERIS FILIX-MAS Y PI3HI ®A3U PO3BUTKY

LLlepb6aTiok M. M., BabeHko J1. M., KocakiBcbka |. B.

IHCTUTYT BoTaHikm im. M. I". XonogHoro HAH YkpaiHu
Byn. TepelueHkiBcbka, 2, M. Kuie — 01030, YkpaiHa
e-mail: chrom.botany@ukr.net

WunTHMK 4Yonosiumn (Dryopteris filix-mas (L.) Schott) — 6araTopiyHa pocnuvHa 3 niTHbLO-
3eneHumM (eHoOpUTMOTUINOM, sika PoCTe Yy 3aTiHEeHMX Micuax GaraTbox perioHiB lNManeapkTuku, Lo
BM3Ha4yae cneumdivyHy opraHizauito (OTOCUHTETUYHOIO anapaTy Uiel nanopoTi. 3Ba)karoun Ha ue,
mMeToto 6yno npoaHanidyBaTty BMICT MIrMEHTIB i JOCNIOUTUN yNbTPacTPYKTYPy XNOpOnnacTiB KNiTUH
Me3odiny Ban D. filix-mas Ha ¢peHonoriyHux dasax po3BUTKY 3a Pi3HUX TemnepaTtyp i pexumy
OCBITNEHHS, 06YMOBMNEHNX OMHAMIKOK CE30HHMX 3MiH i PO3BUTKOM KPOH POCIINH BEPXHBLOIO SIPYCY.

Martepian Oyno B34TO 3 AiNSAHKM cnopoBux pocnuH BotaHiyHoro cagy im. O. B. ®omiHa
Bnponosx 2016-2017 pp. 3pasku ana aHanisy nirMeHTiB Biabupanyn Ha HaACTYNHUX PEeHONOriYHNX
asax (Baweka, 2004): iHTeHcmBHOro pocTty (30.04); gospieaHHs copyciB (29.05); BuciBaHHSA cnop
(17.06); nitHboi BereTtauii (10.07); 3aBepweHHs BereTauii i BiAMMPAHHA HaA3eMHOI YacTUHU
(21.10). Ona aHanidy ynbTpacTpyKTypu 3pasku Bigbupanu y cepefuHi TpaBHA i Yy XKOBTHI.
MigrotoBKy TKaHWH A5 €NEKTPOHHO-MIKPOCKOMIYHOrO AOCAIMAXKEHHS 34incHIoBanNuM 3a MeTOAO0oM
(LWep6aTiok Ta iH., 2015).

Byno BcTaHOBMEHO, WO BMICT nirmeHTiB y Basx D. filix-mas 3poctaB BNpoAoBX nepLumnx
TPbOX AOChigKyBaHUX da3. Y 4epBHi, Ha no4vatky asn BUCIBaHHA Crop, WO cnisnagana 3
aKTUBHUM pPOCTOM KPOH [JepeB BepXHbOro spycy, CYTTEBO 3MeHLlyBanacb iHTEHCUBHICTb
ocBiTreHHA. Cyma xnopodinie a i b npy uboMy 3pocTana mMamxe B TpU pasn Yy MOPIBHAHHI i3
da3o0 iIHTEHCMBHOIO POCTY, KOMW piBEHb OCBITIIEHHSA Ban OyB BuUMM. Bigomo, WO 3pocTaHHS
BMICTy xnopodiniB a i b npum 3HWKEHHI OCBITNEHHSA pPO3rNAgaeTbCa SK aganTvBHA peakuis,
pe3ynbTaToM YOro € PO3LWMPEHHS CBITNO30MpanbHMX NirMeHT-6inkoBmnx komnnekcie (Bailey et al.,
2004). Ha 3aBepLieHHi ¢ha3n iIHTEHCMBHOrO pPOCTy i NoyaTKy dasu 403piBaHHS COPYCIB B CEpeauHi
TpaBHS XIOpPONAacTu KMiTUH nNapeHxiMu Ban manu niH3oBuAHy ¢opMy i posTalloByBanucsa 6ins
nnasmanemu. Xnoponnactu Mamxe NOBHICTIO 3anoOBHEHI MEMOPaHHUMUN KOMMOHEHTaMU 3 LLINBLHOK
YMaKkoBKOK Ta MICTUNN KPYMHi KpoxmanbHi 3epHa. CTpoma Bigpi3HSANacst BUCOKOK LUMbHICTHO, i 1T
06’em BigHOCHO HeBenukun. Y hasy 3aBepLUeHHs BereTauil gnst KNiTMH napeHxiMyM CErMeHTiB Baw
D. filix-mas 6yno xapakTepHe CKyn4YeHHs MITOXOHOPIN W iHWKMX opraHen 6nwkye sgpa.
3miHoBanaca opma xnoponnacTtiB, BOHM 4acTo Manu BupocTU. 3adhikcoBaHa 4acTkoBa
aedopmauia namen ctpomn. KpoxmarnbHi 3epHa y GinbLlUocTi GOTOCUHTETUYHMX OpraHen 3HuKanm
30BCiM. B uen nepiog, 4actka cCTpomMum B 3aranbHOMy o06’emi xmnoponnacTtiB  NOMITHO
36inbLIyBanacs.

Takum YMHOM, OOCHILKEHHS BMICTY (POTOCUMHTETUYHMX nirMeHTiB y Basx D. filix-mas Ha
pi3HMX eHornoriyHmMx ¢asax nokasano, L0 MakCumaribHa KinbKiCTb MiIrMEHTIB B TKaHWHaxX Bau
cniBnagae 3 ¢oasolo BUCIBAHHSA CNOp i 3yMOBSIHOETHCH 3aTiHEHHAM KPOHAMU POCIVH BULLINX SPYCIB.
Ha 6ygoBy xnoponnactie Me3odiny Ban D. filix-mas BnnnBaloTb CE30HHI 3MiHM 30BHILLHIX YMOB.
BynoBa xnoponnacTiB B OCiHHIW nepiog BereTauii CBigYMTb NPO  CTPYKTYPHI OOMEXEHHS
(POTOCMHTETMYHOTO MpoLecy, 3okpema Biabysanacsa gedopmadia namen ctpomu. Nepebynosu y
Xnoponnacrax 3aranom 36iranuca 3 NpUMpOAHMM MPOLIECOM BiAMMPAHHS HaA3eMHOI YaCTUHW.
BiacyTHICTb KpOXmarnbHUX 3epeH Yy CTPOMi (POTOCUHTETUYHMX OpraHen BOCEHW CBIigYMTb MpPO
peyTunisauito i TpaHCNOPTYBaHHSA LYKPIB A0 KOpeHeBULLa Ans YCNiWHOT nepe3nmiBIii.

SUMMARY. PHOTOSYNTHETIC PIGMENTS AND CHLOROPLASTS ULTRASTRUCTURE
OF DRYOPTERIS FILIX-MAS FRONDS AT DIFFERENT STAGES

Shcherbatiuk M. M., Babenko L. M., Kosakivska l. V.

The content of pigments in fronds at different stages was determined. The maximum was
registered at the stage of spores fructification and it was caused by shadowing of trees. At the
end of stage of sori formation (May), cells of D. filix-mas fronds contained elongated
chloroplasts with dense stroma and grana fill their volume. Chloroplasts contain large starch
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grains. Ultrastructure of the inner membranes of parenchymal chloroplasts of D. filix-mas fronds
was affected by seasonal variations of temperature and light condition. At the stage of
vegetation ending (October) in the chloroplasts we observed destruction of their internal
membrane system and emergence of numerous plastoglobules. The starch grains number in
the plastids significantly reduced.

THE ROLE OF VRN GENES SYSTEM, PHYTOHORMONAL AND TROPHIC
REGULATION OF VERNALIZATION PROCESS OF WINTER WHEAT IN VIVO
AND IN VITRO

Chumakova V. V.

V.N. Karazin Kharkiv National University, Departmentof Plant and Microorganisms’ Physiology and
Biochemistry, 4 SvobodySq., Kharkiv, 61022, Ukraine
e-mail: viktoria.shulik@karazin.ua

Wheat is one of the most common crops in the world. The type of development and duration
of the growing season of soft wheat Triticum aestivum L. are mainly determined by the allelic state
of genes regulating need of vernalization (VRN genes) and sensitivity to photoperiod (PPD genes)
(Stelmakh,1998). The genetic control of vernalization in soft wheat plants is carried out by the
system of VRN genes: 3-5 genes, among which the main ones are Vrn-Al, Vrn-B1 and Vrn-
D1.The presence of multiple alleles of VRN genes affects the difference in the flowering time
(Dubcovsky, 2009). Vernalization has a metabolic nature, which is associated with physiological
and biochemical processes. The successful passing of vernalization is likely mediated by the
trophic and phytohormonal regulation, which can determine the genetic and epigenetic control of
gene expression of vernalization. To study functioning of the VRN genes system and the
phytohormonal and low-temperature effects on the regulation processes of soft wheat
morphogenesis can be studied using culture in vitro. The aim was to study the role of VRN genes
system and aspects of phytohormonal and trophic regulation of vernalization process of winter
wheat in vivo and in vitro.

The varieties of winter soft wheat Statna, Doridna, Alians, Astet, Myronivska 808 and Olvia,
and six VRN near isogenic lines (NILs) were used. Molecular-biological, biotechnological,
physiological, biochemical, cytogenetic and statistical methods were used and vegetative
experiments were carried out at the Department of Plant and Microorganisms’ Physiology and
Biochemistry. The results of molecular genetic analysis showed that the allelic state of the VRN
genes loci determines the rate of development of wheat isogenic lines. The dominant allelic variant
of Vrn-B1 determines the slow rate of development of two wheat varieties. Molecular genetic study
of VRN genes was carried out under different trophic conditions of vernalization. The changes of
allelic variants of Vrn-B1 gene were identified in the variant isolated buds adding water (lack of
trophic factors) at the end of low temperature. According to the experiments in vitro, the allelic state
of the VRN genes loci did not change. However, the somaclonal variation was identified in the
callus of isogenic line Vrn-D1, characterized by the fast rate of development. Effect of contrast
trophic conditions of vernalization on the growth and development of four wheat varieties was
studied. It was found that trophic factors, in particular sucrose, promote proliferative activity of
meristems, growth reaction of seedlings and speed of transition to flowering. The growth
parameters, biomass and mitotic indexes (MI) of root meristems of the variant isolated buds adding
sucrose solution, were more than Ml of the variant isolated buds adding water. Moreover, wheat
plants vernalized under levels of sufficient and excess of trophic support have the short growing
season than plants grown under deficit and lack. According to the results of study of
phytohormonal regulation of vernalization, it was found that priming of gibberellins (GCs)
stimulated the growth processes (linear growth and biomass accumulation) and increased the
content of soluble sugars of seedlings. The intensity of such stimulation depended on the level of
trophic support. We can assume the direct influence of GCs and sucrose on the growth reaction,

27



Ce

Kuist 1. OHTOreHes, picT, PO3BUTOK POCIIUH — MEXaHi3Mu perynsii

accumulation and distribution of soluble sugars in seedlings and speed of transition to flowering.
The effect of the duration of vernalization on the morphogenetic reactions of wheat callus culture
was studied. The low-temperature exposure stimulated morphogenetic reactions of calli. Callus

cul
spi

ture was characterized by the formation of meristematic zones and intensive rhizogenesis. In
te of temperature conditions, in all varieties of winter wheat the formation of roots was more

intense than formation of shoots. The results obtained show the unidirectional functioning of the
VRN genes system in vivo and in vitro and important role of phytohormonal and trophic factors
under vernalization process.
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AHOTAUIA. POJIb CUCTEMWU TEHIB VRN, ®ITOFOPMOHAJIBHOI TA TPO®IYHOI
PErynauii NPOLECY APOBU3ALIT O3UMOI NLWEHMUI IN VIVO TA IN VITRO

YymakoBa B. B.

B poboTi npeactaBneHi pedynbtat AOCNIAXKEHHA reHETUYHOI, TPOdIYHOT Ta hiTOropMoHanbHOI
perynsuii apoBu3aUinHOro npouecy y 6 copTiB 03MMOT MeHuLi M’SKoT 3a YMOB in vivo Ta in
vitro. 3a pesynbTatammn 4OCNIAIB NOKa3aHo, WO anenbHui cTaH reHie VRN BnnvBae Ha Temnu
PO3BUTKY POCIMH MLUEHMLi, Pi3HMI piBEHb TPOIYHOro 3abesneyeHHs 3a ApoBM3aLii 3yMOBIHOE
3MiHy anensHoro ctaHy reHa Vrn-B1l i Bu3Havae WBnOKiCTb NPOXOMKEHHSA peHomnoriyHnx gas ta
nepexig 0O reHepaTMBHOIO PO3BUTKY 03MMOI NweHuUi. BctaHoBneHo, Wo 3a BnnuBy ribepenidis
i caxaposu BigbyBaeTbCs iHTEHCUIKALis MepUCTEMATMYHOI aKTUBHOCTI, POCTOBOI peakuii Ta
aKTUBYETLCS CUHTE3 PO3UYMHHMX LIYKPIiB B MPOPOCTKaxX O3UMOI neHuui. TpuBana gia HU3bKOT
Temnepartypu, HesanexHo Big TEPMiHy Aii, BnAnBae Ha MOpOreHeTUYHMI NOTEHLian KanycHol
KynbTypu o03umoil nuweHuui. [MpoBedeHi AoCnigpkeHHs BKasyldTb Ha OAHOCNPAMOBaHe
dyHKUioOHyBaHHA cuctemun reHiBe VRN B ymoBax in vivo Ta in vitro.
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MOLECULAR AND BIOCHEMICAL MECHANISMS OF PHYSIOLOGICAL
PROCESSES

®PAKLIVUHUU CKNAL BIJIKA TA AKTUBHICTb IHTIBITOPIB TPUIMCUHY Y
3EPHI TBEPAOI MIWEHULI HA ABO3EPHSAHKU

Bopucosa O. B., Pyxuubka O. M.

Opecbknin HadioHanbHUIM yHiBepcuTeT iMeHi |.1. MeuHnkoBa, kadenpa 60TaHiku
LLlamnaHcbknin nposynok, 2, M. Ogeca 65058, YkpaiHa
e-mail: oljachum@gmail.com, flores@ukr.net

BmicT Ginka Ta noro gpakuinHui Cknag € BaXIMBMMU XapakTePUCTUKAMK, O BU3HAYaOTb
TEXHOMONYHY Ta XapyoBy SKICTb 3epHa, a TakoX BMAMBalOTb Ha NMoro doisionoriyHi napametpu. [o
ckrnagy BOLHO-CONbOBOI (opakuii bGinka BxogAaTb, 34eb6inbworo, @isionoriyHo-akTuBHI - Binkn
(eH3umK), y TOMy 4umcni iHriGITOpK NpoTeoniTUYHUX pepMeHTIB. IHriGiTopn npoTteas npunmarTb
y4yacTb Y HecneumdiyHin BignoBigi pocnuH Ha yMOBM OTOYYHYOro cepefoBulla Ta A03BOSISATb
NiATPUMYBaTU XUTTE3AATHICTb POCAIMHHOIO OpraHiaMy 3a YMOB Ail NaToOreHHUX MiKpoopraHiamis Ta
komax-wkigHukis (MonogyerHkoBa O.0., 2015). BogHouyac, 6yno BusABNeHO iX 3B'A30K i3
iMyHOMOr4YHO-0NoCcoOpeAKOBaHUMM 3aXBOPIOBAHHAMM LLTYHKOBO-KULLIKOBOIO TPAKTY MOANHW. € AaHi
(Zevallos V., 2016), wo BMICT iHriGiTOPIB TPUNCUHY B 3€PHi OBO3EPHAHKN Ta OOHO3EPHSAHKM
HWXYMI, HDK Y CyHaCHUX COPTIB MWeHWLb

MeTot Hawoi pobotn 6yno BM3HAYEHHSA Ta MOPIBHSIHHS BMICTY Oifka Ta MOro OKpemux
dpakuin, a TakoX NMMTOMOI aKTUBHOCTI iHrGITOPIB TPUMNCUHY Y 3€PHI 03UMOI NLWIEHMLi LBO3EPHSAHKM
(T. dicoccum (Schrank) Schuebl.) Ta TBepaoi nwenundi (T. durum Desf.) copty JlaryHa. KynsTypHa
OBO3epHsiHKa Oyna npegcraeneHa gsoma 3paskamm UA 0300087 var. rufum ta UA 0300150 var.
tricoccum HauioHanbHOro reH6aHKy pocrinH YkpaiHu. POCNWHM BUpoOLLyBanu Ha LOCRIAHUX
JingHKax B ymoBax CTEMOBOI 30HM YkpaiHu Ha niBgHi Ogecbkoi obnacTti 'y 2014 i 2015 pokax. BmicT
Ginka Ta Moro oKpeMux pakuii, a TakoX NMUTOMOI aKTUBHOCTI iHFBITOPIB TPMNCUMHY BU3HAYanu y
CYLiNbHO3MENEHOMY 3epHi.

3rigHO OTpMMaHNX faHuX, 3epHO ABO3EPHSHKN XapaKTepusyBanocb BULLMM BMICTOM Oinka
(Ha 5-23 %) Ta iHWKM Koro pakuinHUM CKNadoM Y MOPIBHAHHI i3 copTom JlaryHa TBepAoi
nweHnui. 3epHO OBO3EPHAHKM XapakTepmnayBarnocsi TakoX BULLUM BiAHOCHUM BMICTOM (Ha 23 — 36
% B 3anexHOCTi Bi 3pas3Ky Ta POKY BpoOXat) CMPTOPO3YMHHOI hpakLil Ta HWXKYMM BiAHOCHUM
BMICTOM BOLHO-CONbOBOI (hpakuii (Ha 18-21 % B 3aneXHOCTI Big 3pa3ky Ha poKy Bpoxato). lNutoma
aKTUBHICTb iHriBITOPIB TPMMCUHY, LLO BiAHOCATLCA 0O BOAHO-COMbOBOI dopakuii, Oyna HMX4ow y
3epHi ABO3epHSAHKN Ha 15-65 % y NopiBHAHHI i3 3epHOM TBepAoi nweHuui copTy JlaryHa. Lle moxe
NOACHIOBATUCL TUM, LLO Y MNNiBYACTUX MLIEHWLb 3EPHIBKU LLINbHO BKPUTI nyckaMu, ski MICTATb
Pi3HOMaHITHI iHriGITOpN POCTYy Ta PEYOBMHMU, LLUO UYMHATL 3aXUCHY Aito Big nartoreHiB. [ocnigHi
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3pasky OBO3EPHSAHKMN BiAPI3HANMUCE Mk CODO0 3a piBHEM MUTOMOI aKTUBHOCTI iHFBITOPY TPUMCUHY:
3pasok UA 0300087 var. rufum maB HmKYy aKTUBHICTb iHMGITOPIB TPUNCKMHY NPOTAroM 060X pokiB
BMpoOLLyBaHHs. Lle MoxHa nosicHuTu Ginblwoto macoto 1000 3epeH y uboro 3paska, agxe iHribitopu
TPUNCUHY 3HAXOAATbCH MEepPeBaXHO Yy 3apofkax Ta anenpoHOBOMY Luapi 3epHiBku. [JOCTOBIpHUX
BiMIHHOCTEN MiXK [BOMa poKaMy BpOXak aHi 3a BiQHOCHMM BMICTOM ppakuin Oinka, aHi 3a
aKTUBHICTIO iHMBITOPIB TPUNCKHY Y AOCAIOHMX 3pa3kax BUSBMEHO He Byro.

SUMMARY. PROTEIN COMPOSITION AND TRYPSIN INHIBITORS ACTIVITY IN EMMER
AND DURUM WHEAT GRAIN

Borysova O. V., Ruzhitska O. M.

The protein content and composition in emmer and durum wheat grain were studied and
compared. Emmer wheat grain was characterized by higher protein content but lower (23 — 36
%) trypsin inhibitor activity compared to durum wheat. Emmer landrace UA 0300087 var. rufum
had lower inhibitor activity and higher 1000 grain weight compared to UA 0300150 var.
tricoccum landrace.

®ITOFOPMOHMWU Y PErYNAUli POCTY | PO3BUTKY NENTOCMNOPAHTIATHOI
MAMOPOTI ®JIOPU YKPAIHU DRYOPTERIS FILIX-MAS (L.) SCHOTT

BounteHko J1. B., Bacrok B. A., KocakiBcbka |. B.

[HcTUTYT BoTaHikm iMm. M.I". XonogHoro HauioHanbHoT Akagemii Hayk YkpaiHu,
Byn. TepelleHkiBcbka,2, M. KuiB - 01601, YkpaiHa
e-mail: Lesya_voytenko@ukr.net

[o ogHiel 3 Hanbinbl egEeKTUBHUX CUCTEM MIKKMITUHHOI perynauii y pocnvH HanexuTb
ropmoHarnbHa. QiTOropMoHM 3adisiHi B yrnpaeniHHi dhisionoriyHnmmn Ta metabonivyHuMmn npouecamu,
a CMpsSAMOBAHICTb IXHbOI Ail BU3HA4Ya€ETbCHA KiNbKICHAM BMICTOM, flOKanisauielo B opraHax Ta
TKaHWHAX N XapaKTepoMm MiXropmoHanbHoi B3aemogil (Kocakiscbka, 2003; Munné-Bosch, Miller,
2013). AykcuHu, ribepeniHn Ta abcum3oBa KUCNOTa Hanexatb OO0 KNacUYHUX (DITOrOPMOHIB.
AYKCMHM KOHTPOIOTh eMbpio-, opraHo- Ta MopdoreHes, anikanbHe AOMiHYBaHHS, CYAWHHY
andbepeHuiadito, NOMsIPHICTb OpraHis, PO3BMTOK KOPEHEBOI CMCTEMM, HaciHHA i nnogis (Enders,
Strader, 2015). l6epeniHn, koTpi HanidytoTe noHaa 130 dhopm, 3agiaHi y perynsauii npouecis
NPOPOCTAHHSA HACIHHS, KOOPAWHYKOTL NOAIN KMiTUH i IXHIN po3Tar, 4EeTEPMIHYOTb CTaTb, IHOYKYIOTb
LBITIHHA KBiTKOBUX pocnuH (Gantait et al.,, 2015). ABK € B13HaHMM ropMOHOM CTpecy, a CTpec-
iHaykoBaHa akymynsauia ABK posrnagaeTtbca sk cknagoBa 3aXMCHOMO MexaHi3My, CnpsiMoBaHOro
Ha CMOBINbHEHHS MeTaboniamy W aganTauito 40 BMAMBY abioTUYHMX | BIOTUYHMX CTPEecoBMX

4nHHKKIB (BonTeHko, KocakiBcbka, 2016).

[o HaasBuMyanHO UiKaBoi, €BOMUIMHO ApeBHbOI i ManofoCniaXeHo! rpynu pocrvH
Hanexatb nanopoTenofibHi, BiAOMOCTI MNPO rOPMOHANbHY CUCTEMY KOTPUX OBMEXeHi i
30CcepesKeHi NnepeBaXHO Ha eK30reHHin perynauii (Kosakivska et al., 2016). BogHo4ac, BMBYEHHSA
€HOOreHHMX ITOropMOHIB MNamnopoTen BOAYAETLCA BaXNUBUM ANs1 PO3YMIHHS aganTauiHuX
npucTocyBaHb, KOTpi 3abe3neymnn iCHyBaHHS LMX OPEBHIX POCMAWH 3a CKNagHUX MIHNMBUX YMOB
AOBKINMAs BNPOAOBX TpMBanoro vacy. ToMmy, MeTol Hawoi pobotn 6yno AOCNiguTM B OHTOreHesi
Xapaktep akymynsuii Ta nokanisauii iHgoni-3-oytoBoi (IOK), riepenosoi (I'K;) Ta abcumsosoi
(ABK) kucnot B opraHax cnopodiTy nentocnopaHriatHol nanopoTi dpnopu Ykpainu Dryopteris filix-
mas (L.) Schott.

PocnvHn D. filix-mas BupoltyBanuce Ha [ocnigHux AdinsHkax boTtaHiyHOro cagy imeHi
akagemika O.B. domiHa KuiBCbKOro HauioHanbHOro yHiBepcuteTy iMeHi Tapaca LleBueHko.
deHonorivyHi CnocTepeXeHHs 3a pocrvHamMu NpoBoAvMnM y asu iHTeHcnBHoro pocty (30.04),
dopmyBaHHs copyciB (29.05), gospieaHHa crnop (17.06), cnopoHowweHHs (10.07) Ta 3aBepLUeHHS
Beretauii (21.10). BusnauveHHs IOK, K; Ta ABK npoBognnu metogom BUCOKOEMEKTUBHOI PigNHHOT
xpomaTorpadii Ha pignHHomy xpomatorpadi Agilent 1200 LC 3 giogHo-MaTpuyHuUM getektopom G
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1315 B (CWA).
Y hasm akTMBHUX MeTaboniYHMX nNpoueciB y Basx 3adikcoBaHO MakCMMYM Y BMICTi BiflbHOI
K3, TOAOI 9K y hasy OCiHHBLOT BereTauii npu nepexodi cnopodiTy A0 CTaHy CMOKOK MakKCUMaribHWUI

BMICT KOH’toroBaHux c¢opm ropmoHy 6yB y kopeHeBuwax. Bmict IOK Tta ABK y Basx BusBucs
BULLINM, HiX Yy KOpeHeBMLLi. Y ¢ha3dy iHTEHCMBHOIO pocTy Bigbynacs akymynsuia koH'torosaHoi IOK i3
LEeHTpOM nokanisauil y kopeHeBuli cnopodiTy. HatomicTb y Basx AoMiHyBana aktueHa dopma
ABK. lMig yac po3BuTKYy copyciB, A03piBaHHA Crop Ta iX BUCMNaHHS KinbkicTb BinbHoI IOK Ta ABK y
Basdx 36inbwyBanacb. Y ¢asy 3aBeplleHHs BereTadii BmicT IOK ta ABK cdaraB makcumymy 3
nepesaxaHHsaM koH'toroBaHoi |IOK y Basix Ta kopeHesuwi, a BinbHOI ABK — y Basax. OTpumaHi
pesynbTaTh 3acBigunnu, Wo y NigTpuMLui ayKCMHOBOIro roMeocTasy npu nepexoqi Big iHTEHCMBHOIO
pocTy 40 hopMyBaHHSI Ta A403piBaHHA COpYCIB i Y dhady 3aBepLUEHHS BereTauii 3agisHi mexaHiamm
KOH'lorauii, a y nepiog MacoBOro BUCUMNAHHA 3pinux crnop MeTaboniyHi  cTparerii
biocuHTesy/kaTaboniamy. [QuHamika 1 nokanisauis [K; Bkasye Ha yvacTb rOpMOHY B perynsuii
npoLleciB po3BUTKY Ta 4o3piBaHHSA cnop. Xapakrtep HakonndyeHHa ABK onocepegkoBaHo 3acBigyums
NPUYETHICTb FOPMOHY 10 aKTUBAaLLT 3aXMCHUX afanTauiiHUX NpoLueciB B OCIHHIN nepioa BereTadlil.

SUMMARY. PHYTOHORMONES IN REGULATION OF GROWTH AND DEVELOPMENT OF
THE UKRAINE FLORA LEPTOSPORANGIAL FERN DRYOPTERIS FILIX-MAS (L.) SCHOTT
Voytenko L. V., Vasyuk V. A., Kosakivska |. V.

HPLC-MS method was for the first time used to comprehensively study the phytohormone
system in the Ukraine Flora leptosporangial fern Dryopteris filix-mas (L.) Schott. Chages
observed in the IAA, GA and ABA content corresponded to the physiological state that
confirmed the phytohormones involvement in growth-regulating and form-producing processes
and adaptation defense responses the way it occurs in higher plants.

OBMEH YITIEBOAOOB KAK ®AKTOP PEIyYNnALUMN TEMMNOB PA3BUTUA
®OTOMNEPUOONYECKN HENTPAINbHbIX PACTEHUN NPU PASHOM
®OTONEPUOAE

XKmypko B. B.

XapbKOBCKUIM HaLMOHarbHbIN yHUBEpcuTeT uMmeHn B.H. KapasuHa,
kadpegpa punanonormm n GUOXMMUN pacTeHMn 1 MMKPOOPraHN3MOB
mMargaH Ceoboabl 4, M. XapbkoB, 61022, YkpauHa,
e-mail: zhmurko@ karazin.ua

K ocHOBHbIM hoTOMEpPUOANYECKUM Tpynnam pacTeHU OTHOCATCA ANUHHoAHeBHble (OAP),
kopoTkoaHeBHble (KOP) n dotonepunoanyeckn HentpanoHble (PHP). MNog BnMsHuMem cokpaleHus
doTtonepuona AOOP 3ameanstoT, a KOP, HaobopoT, yckopstoT passutme. B otnuune ot Hux ®HP
pa3BMBalOTCA B OAMHAKOBOM Temne [Mpuv pasHOW NPOLOIKUTENbLHOCTM hoTonepuoaa.
MopaBnsowee OOMbLWMHCTBO MccriegoBaHui  Guonormyeckon npupodbl  poTtonepmnoamnama
pacteHui BbinoriHeHo Ha mogensax OOP v KOP (Ubibynbko, 1998), B TO BpemMsi kak MEXaHU3Mb,
onpegensaowme cnocobHocts PHP ogHOBpeMeHHO NepexoanTb B reHepaTMBHOE COCTOSIHME Mnpu
pa3HON NpogOoIMKUTENBHOCTU hoTonepmoda, MNpakTudeckn He wuccnepoBaHbl (XKmypko, 2009).
M3BeCTHO, 4YTO yrrneBoAdbl HE TOMbKO OCHOBHOMW MfacTUYECKUM MU 3HEepreTMyecknin martepuan B
pacTeHuMu, HO W peryndartopbl 3Kcrnpeccuu/penpeccun reHos, OeTEPMUHUPYIOWUNX TeMnbl UX
paseutus (Rolland et al., 2002; Smeekens, 2000). MNoaTtoMy uccnegoBaHue ponu yriieBO4HOro
obmeHa B perynauum TemnoB pasButua ®HP B ycnoBusx pasHOW AONWMHbI OHSA BaXHO Ans
yrnybneHusa npencraBneHnin o buonormudeckon npupoae dortonepmoamama.

Hamu B onblTax MCNOMb30BaHbl MOYTU WN30rEHHbIE MO reHam EE nUHUMKM con KynbTYypHOM
(Glycine max (L) Merr.) copta Clark — K[J nuHus, reHotun E1E2E3 n ®INH nuHus, reHotmn e1e2e3.
PacteHusa BblpawmBanu Ha NONeBOM y4vacTke kadeapbl usmonorun n GUOXMMUN pacteHuin n
mMukpoopraHnamos XHY um. B.H. KapasuHa npu ectectBeHHOM fnivMHHOM AHe (16 4acoB) u
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KOpOTKOM AHe (9 yacoB). B nucTbax nuHMIA nccrnegosanu HakonseHMe 1 OTTOK BO4OPaCTBOPUMbIX
yrneBo4OB W Kpaxmana, amMunonekTMHa W amunosbl, CYMMapHYH akKTUBHOCTb amwunas,
caxapo3sodoccarcuHtasbl (COC) n nHeepTasbl.

PesynbTaThl nokaszanu, 4to K[ nnHWS paHblle 3auBeTana B YCNoBUAX KOPOTKOrO OHS, YEM B
ycnoBusax anmHHoro, a ®INH nuHna — ogHoBpeMeHHOo npu obonx dotonepunogax. Y obenx nnHuin B
YCNOBUAX KOPOTKOr0 OHA MHTEHCUBHOCTb HAKOMMEHWS U OTTOKa BOAOPACTBOPUMBIX YriieBOOOB,
Kpaxmana, amuriosbl M amMWUIIONEKTUHA, a Takke akTMBHOCTb amunas, CPC u mHBepTasbl Gbinu
CyLLeCcTBEeHHO 6onee BbICOKMMU, YEM B YCIOBUSX ANMHHOIO OHS.

EOVHCTBEHHBIM OOBHLEKTUMBHBIM KPUTEPUEM CYXOEHUSI O CBA3N TOrO UM MHOrO PU3NOOro-
GMoxmmMmMyecKkoro npouecca C Temnamm pas3BUTUS pPacTEHUA B YCIOBUSAX pPasHOW  OJSIMHOWN
doTonepuoga ABNSETCS NPOOOSPKUTENBHOCTL Nepuoaa nepexoga pacTeHus OT BeretaTMBHOIO K
reHepaTUBHOMY 3Tany pasBuUTUS, YTO PEHOTUMNYECKM MPOSBASETCH B MOSIBIEHUM FeHepaTUBHbIX
opraHoB. Mcxogst M3 9TOro, Mbl CYMTaeM, 4YTo ycuneHme obmeHa yrnesogoB y KO nuHMM Ha
KOPOTKOM AHe ABMSieTCA HEOOXOANMbBIM U JOCTATOYHbIM YCITOBUEM YCKOPEHHOMO Pa3BUTUS B 3TUX
ycrnosusax. MNockonbky OIMH nUHUA nepexoauT K LBETEHUI0 OQHOBPEMEHHO KaK Ha ANUHHOM, TaK U
Ha KOPOTKOM AHE, TO MHTEHCMBHOCTb YrneBoAHOro obmeHa npu obomx droTonepmnogax sBAseTcs
dakTopom, obecnedmBaloWMM HOPMasbHbIN XO4 pPasBUTUA B 3TUX Yycnosusix. [loBbiweHune
WHTEHCMBHOCTK aTOro npouecca y ®INH nuHuK noa BnMsHMEM KOPOTKOro dpotonepuoa siBnsieTcs
«KOMMNeHcaTopHbIM» U obecnednBaeT HeOOXOOMMbIA YPOBEHb HAKOMIMEHMS M OTTOKa YrneBodoB
npu cokpalleHun nepuoga PoTocMHTE3a B 3TUX ycnoBuax. B pesynbtate atoro y OMNMH nuHuin
TEMMbl Pa3BUTUS Ha KOPOTKOM OHE Takue Xe, Kak M Ha AnuHHom gHe. CneposartenbHo, ®HP
npucylle CBOMCTBO W3MEHATb MHTEHCUBHOCTb YrNeBOAHOr0O OOMeHa afekBaTHO W3MEHEHMIO
NPOAOIHKNTENBHOCTN ooTonepuoaa, 4To oBycnoBnvMBaeT OOMHAKOBble TeMMbl WX Pa3BUTUA B
pasHbIX (POTONEPUNOONYECKMX YCIOBUSIX.

SUMMARY. METABOLISM OF CARBOHYDRATES AS A FACTOR IN THE REGULATION
OF RATES OF DEVELOPMENT OF PHOTOPERIODICALLY NEUTRAL PLANTS UNDER
DIFFERENT PHOTOPERIODS

Zhmurko V. V.

The same rates of development of photoperiodically neutral plants in different photoperiodic
conditions are determined by their feature to change the accumulation and outflow of
carbohydrates to adequately changing the photoperiod duration.

cniBeBIAHOWEHHA AKTUBHOCTI OKCUOOPEAOYKTA3 AK MOKA3HUK
HU3bKOTEMMNEPATYPHOI ABANTAUII AEPEBHUX IHTPOAYLIEHTIB

3anueBall. O.

[HINpOBCbKMIA HauioHanNbHWI yHiBepcuTeT iMeHi Onecsa NoH4apa, kad. gisionorii Ta iHTpoayKuii
pocnwvH, npocn. NarapiHa 72, m. [JHinpo, 49010, YkpaiHa
e-mail: irinza.ldfr@gmail.com

HeobxigHoto  ymoBOK  HagbaHHs  poCnMHaAMM  MOMIPHUX  WKMPOT  BRACTUBOCTI
MOPO30BUTPUBANOCTI € MNPOXOOKEHHS OCIHHLOIO 3arapTOBYBaHHHA, Ake B MPUPOAHUX YMOBax
30INCHIOETLCA NPU BKOPOYEHOMY (hoTonepiofi Ta NOCTYNOBOMY 3HWXKEHHI TeMnepatypu. 3 MeTo
NPOrHO3yBaHHA 3MMOCTINKOCTi POCIMH-IHTPOAYLIEHTIB L€ HanpuKiHUi Beretauii 4O HaCTaHHS
3MMOBOrO nepioay, My 3actocyBanu metof onucaHun B.M.KydyepeHnko (1998), skuin 3acHoBaHUM Ha
NPAMIA  3aneXHOCTi MK piBHEM 3MMOCTIMKOCTI | NiABULLEHHSM aKTUBHOCTI OKUCHOBanbHUX
hepMeHTIB MpM OXONOMKEHHI B nabopaTopHuX ymoBax. Ha gymky aBTopa, 3UMMOCTINKI pOCInHN
MalTb Oinblw nabinbHy depMeHTaTMBHY CUCTEMY, sika 3daTHa WBMAKO nepebyaoByBaTuUca npu
CTPEeCcoBMX ymMoOBax. TOMY AN 3UMOCTIVKUX POCINH BUKOHYETLCSA CMIBBIAHOLWEHHSA Acon/Auopw. > 1,
0e A — aKTUBHICTb (DEPMEHTY MpPU OXOSIOMKEHHI Ta B NPMPOAHMX ymoBax. Buxogsum 3 uboro, B
XKOBTHI NPOBOAUNW BU3HAYEHHSA aKTMBHOCTI nepokcuaasn Ta katanasm (Aucpw) B TKAHUHAX NUCTA
npv TemnepaTypi, 9ka cknagana +8 °C Ta npu ekcnepumeHTanbHOMY OXonomkeHHi nucts go 0 °C
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(Ason.). OB’ekTammn gocnigkeHb cCnyryBanu BUAM LiHHUX AEKOPATMBHUX E€K30TiB - FapHOKBITY4MX
KYLLOBUX POCANH Konekuii 6oTaHiyHoro cagy OHY: Swida alba L., gkui npupogHO 3pocTae y
nicoBin 30Hi €Bponencbkoi YacTnHu, Cubipy Ta [danekoro Cxoay i € 6inbly 3MMOCTINKAM, Ta MEHLU
3MMOCTIVKI cxigHoasiaTcbki Buan Deutzia pulchra Vidael.,, Buddleja alternifolia Maxim., Hibiscus
syriacus L.

PesynbTatn pocnigpkeHb nokasanu, WO Hambinbw 3Ha4YHO MiABULLYETLCA aKTUBHICTb
kaTanasu nicnsa oxonomkeHHs y 6yanei (Axon/Awopw=1,43), WO € aganTUBHOIO peakuieto Lboro
Tennonto6Horo Buay. Y 3umocTiikoro Swida alba BigHOLLEHHS aKTUBHOCTI (DEPMEHTY TaKOX BULLE
oouHuui (1,17), a y rmbicky Ta genuii — Hwkye (0,92 ta 0,85 BignoBigHO), WO roBOpUTb MNPO
HegocTaTHbO NabinbHy cucTeMy (epMeHTaTUBHOI aKTMBHOCTI KaTanasu, sika 3a3Hae BMnvBY
HU3bKMX TEMNepaTyp.

PesynbTaTu 3iCTaBNeHHA akTMBHOCTI (PpepMEeHTIB Npu pisHMX TemnepaTypax Mnokasanu, LUo
HanbinNbL 4YyTNMBO pearye Ha OXONOMKEHHs nepokcmaasa — ii aKTMBHICTb 3HAYHO 3pocTae Yy
Oyanei i gocuTb NOMITHO y cBuanHN. OTpyMaHi AaHi cBigy4aTb NPO BUCOKUA MOTEHLian CTIMKOCTI 4O
HU3bLKOTEMMEPATYPHOro CTpecy Yy LUMX POCAWH i HU3bKy CTiMKICTb Yy ribicka i aenuii. Hanbinbwoto
MipOI0 aKTUBYETLCA Nepokenaasa nig snnmeom Temnepatypu 0 °C y 6yanei — senuunHa Ayon/Avopu.
cknagae 44,2, Bucoki 3HaueHHA Ayon/Auopw. BiO3HauYeHi n y csuauHn (17,85, 6,05 T1a 5,81
BiQNOBIAHO).

TakuM 4MHOM, YCTaHOBMEHO AOCTOBIPHI 3MiHEHHSA CRIBBIAHOWEHHA Ayon/Auopm. AKTUBHOCTI
kKatanasn gnsa O6yanei i Aenuii, akTMBHOCTI Mmepokcuaasn — AN BCiX OOCHigXyBaHUX BUAIB.
BennuuHu cniBBigHOLWEHHS >1 XapakTepHi Ans 3UMOCTIMKUX BUAIB Ta IHTPOAYLIEHTIB, B SKUX y dasi
(i3ioNnoriYyHOro CMokoK 3a Ail 3arapToByBafibHUX TeMnepaTtyp akTMBHO (POPMYHOTbCS adanTuBHI
peakuii Ha HM3bKOTEMMEpPaTypHUN CTpec, WO NigTBEPAXYETbCA MNOMbOBUMM  OLHKAMMU
3MMOCTIVKOCTi POCINH.

SUMMARY. CORELATION OXIDATIVE ENZYMATIC ACTIVITY AS TEST-PARAMETER TO
COLD ADAPTATION OF ARBOREAL INTRODUCED PLANTS

Zaitseval. O.

The peculiarities of oxidative enzymatic activity on phenophase of physiological rest under
conditions of low positive temperature were studied. It has been established, that activity of
catalase and peroxidase depend on cjld adaptation of arboreal introduced plant, which differ
from degree of winter-resistance. On the basis of analysis are considered possibility to use ratio
enzymatic activity Acoq/Anom. @S test-parameter to forecast winter-resistance of plant.

BMJINB ®OTOMNEPIOAA HA BYITIEBOAHWUA OEMIH B IUCTKAX ISBOMEHHUX
3A FTEHAMMU PPD NIHIA O3UMOI NWEHUUI (TRITICUM AESTIVUM L.)

3y6puy O. .

XapKiBCbKMI HauioHanbHM yHiBepcuTeT iMeHi B. H. KapasiHa,
kadbegpa gisionorii i 6ioximii pocnnH Ta MiKpoopraHiamis,
mMargaH Ceoboan 4, m Xapkis, 61022, YkpaiHa, e-mail:
zubrych.a.i@gmail.com

MweHnus M’sika € OfHIED 3 HaNBaXMBILLMX NPOLOBOMBLYNX KYNbTYp Y CBIiTi, B TOMY YMChi i B
YkpaiHi. [Nepexig pocnvH Bif BereTaTMBHOIO PO3BUTKY OO FreHepaTMBHOIO € KIHYOBUM eTarom
OHTOreHesy, sikui Bu3Hadae 6araTo rocnogapcbko LiHHMX O03Hak Triticum aestivum L. WBunakictb
nepexony POCIWH OO FeHepaTMBHOIO PO3BUTKY 3aneXuTb Bif B3aemMogil dakTopiB cepegoBuLLa i
reHeTUYHOro KOHTPOMI0 — CUCTEMM KOHTPOMIO TEeMMiB PO3BUTKY POCIMH. Kno4yoBUMKM reHamu B
LUbOMy npoueci y nweHuui M'skol € reHn PPD (photoperiod response), Wwo BU3HavyaTb peakuito
nweHuui Ha TtpuBanictb AHa (Ctenbmax u ap., 2000). Byrnesoawm BigirpatoTb Baxnusy
nonidpyHKUioOHanbHy posSib Yy POCAIMHHOMY OpraHiami NPOTSAroM BCbOrO OHTOreHesy. BoHM €
LUeHTpanbHUMK y MeTaboniami, 3agisHi y peakuisx-BignoBiasx Ha psg CTpecopiB, BUCTYNalTb 5K
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CUrHanbHi MOMEKynu, BNMBAKOTb Ha €eKCnpecito G6araTboX reHiB, perynoTb KMITUHHUA LMK
(Koch,2004) Ta iH. [locnigpkeHHs poni ByrneBoais B perynsuii nepexoay Ao UBITIHHA MakoTb 4OCUTb
AABHIO iCTOpPIl0, NPOTE TOYHI MexaHi3aMu B3aemogii (BnnmBy abo B3aEMOBMNUBY) BYrNEBOAHOMO
ob6MiHy Ha Temnu po3BUTKY, BCe Lie He 3'acoBaHi (lanis G. Matsoukas et al., 2012). 3HayHa
YacTMHa UuX OOCNiAKeHb NpoBOAUTLCS Ha pedyxoBuaui Tansa (Arabidopsis thaliana L), BogHo4ac,
po60TK 3 BUKOPUCTAHHAM B AKOCTI MogernbHuxX 06'eKTiB 3nakiB, i M'akoi nweHuui (Triticum aestivum
L.) 30kpema, BKpan HEYUCIEHHI.

OTxe, meTot gaHoi poboTn 6yno gocnimkeHHs BnnmBy dotonepiogy Ha ByrneBoAHUN 0OMiH
B 3aeXHOCTI Bif pPi3HOro anerbHOro ctaHy reHis Ppd pocnuH nweHuui M’ aKoi.

Hocnigu nposoaunu B NonNbOBMX YMOBAX Ha ekcrnepuMeHTanbHin ainsHui kadenpun ©®BPiM
Ta BereTtauiHi B akTopocTaTHin kamepi kadegpu npotarom 2006-2012 pokie. O6’ektamm
OOCnifXKEeHHI cnyxXunu isoreHHi 3a reHamu Ppd ninii (NILsS) Triticum aestivum L., CTBOpeHi B
reHopoHax copTiB MupoHiscebka 808 Ta Mepcia. BusHayanu Bnnme ckopoveHoro dotonepiogy Ha
BMICT, 4060BY AnHaAMIKY, paKLUiiHWI cKnag BYrNeBoAiB Ta akTUBHICTb ddepMeHTiB y nuctkax NILs
npoTdarom fii Ta nicnagii kopoTkoro dgpotonepiony. BusBueHHs napameTpiB BYrneBogHOro OOMiHY
CYNpOBOAXKYBanNocs 0gHOYaCHUM BU3HAYEHHSIM TEMMIB PENPOAYKTUBHOIO PO3BUTKY (CDeHOTaMMiHr),
BEreTaTMBHOIO POCTY (HakonuyeHHs Giomacu, MOpPdOreHeTUYHi NpoLEecH), eNemMeHTIB CTPYKTYpK
BpOXal Ta MOPO3OCTIMKOCTI AOCMigHUX pocnuH. 3a pesynbrtatamu gocnigis 6yno BCTaHOBMEHO,
LLIO CKOPOYEHHA hoTonepiody iCTOTHO BMNSIMBAE Ha BYrNeBOAHWA OOMiH, MPUYOMY iIHTEHCUBHICTb
AAHOro BMMBY 3anexuTb Bid anenbHoro ctaHy reHiB Ppd. BuyeHHsa go6oBoi AnHamiky BMICTY
pisHMX popm ByrnesofiB y nuctkax NILS nokasano, wWo nig BMAAMBOM KOPOTKOro AHSA 1X
HaKOMUYEHHS 3HWXYBanocsa y BCiX AocnigxeHux niHin. OgHak y niHii PPD-Bla, gka noBinbHO
PO3BUBAETLCS Y LMX YMOBaX, BYIMEBOAIB HAKOMNWYyBanocs i BiATiKanNo MeHLe, HiX y niHiv PPD-
Dla i PPD-Ala, ki po3BmBaloTbCA MPUCKOPEHO. AKTMBHICTb aminas i iHBepTasu B NMCTI MiHii 3
AOMiHaHTHUM nokycom PPD-Bla Ha kopoTkoMy AHi 6yna BWULLOI, HiX Y MiHiA 3 OMIHAHTHUMMU
nokycamn PPD-Dla i PPD-Ala. B ymoBax BNnvMBY KOPOTKOrO [AHSA i30re€HHi niHii nweHuui,
He3arnexHo Bif anefibHOro CTaHy OKpeMuX iX JIOKYCiB (QOMIHaHTHUI/peLecnBHUIA), CNOBINbHIOBaNN
nepexig Ao konociHHga. OgHak y unx ymoBax niHis PPD-Bla konocunacsa Ha 20-22 gHi nisHiwe, Hix
NiHil 3 goMiHaHTHUMK nokycamn PPD-Dla i PPD-Ala. MNpu usomy y PPD-Bla isoniHil BeretatneHa
Maca i YMCMo MNaroHiB KyLiHHA Oynu icToTHO Ginbli, ane nepexig oo 3-4 etaniB opraHoreHeay
HacTynas Ha 10-12 gHiB nisHiwe, HixX y PPD-Dla i PPD-Ala. BctaHoBRneHa 3BOpPOTHA 3aMneXHiCTb
MK TeMnamu BereTaTMBHOIO POCTY i penpoayKTUBHOMO PO3BUTKY, LLIO MOXE CBIOYUTWU NpO Te, LUO
BMMMB BYINEeBOAHOro 06MiHYy Ha HWUX, MOXNMBO, BYTU onocepeakoBaHWU Nepepo3noAifioM NOTOKY
acumingartis  (3MmilleHHsaM  npiopuTeTiB  akuenTopiB). PopMyBaHHS enemMeHTiB  CTPYKTypu i
NPOAYKTMBHOCTI POCNWH B yMOBax KOPOTKOro dpotonepiogy ranbMyeTbCA Yy BCiX MiHiKN, ane B
HamGinbLWin Mipi y NiHil 3 gomiHaHTHMM nokycom PPD-Bla, sika HaWnoBinbHiwe po3BMBanace.
Takum 4nHOM, perynsuis TpodidHMX NPOLECIB, @ came BYrneBogHOro o6MiHy B NMUCTKaX i30reHHMX
3a reHamn PPD niHin nig pieto ckopoyveHoro coTonepiogy OOYyMOBMIOE Pi3HY IHTEHCUBHICTb
NPoLECIB POCTY, PO3BUTKY Ta NPOLAYKTUBHOCTI POCIMH O3UMOI MLLEHNLI.

SUMMARY. INFLUENCE OF PHOTOPERIOD ON CARBOHYDRATE METABOLISM IN THE
LEAVES OF PLANTS OF ISOGENIC PPD LINES OF WINTER WHEAT (TRITICUM
AESTIVUM L.)

Zubrich O. I.

The paper presents the results of study of the effect of photoperiod on the carbohydrate
metabolism in the leaves of near-isogenic (NILs) PPD lines of winter wheat varieties Mironivska
808 and Mersia. It is shown that under the effect of short photoperiod the changes of
carbohydrates metabolism determine the rates of development, vegetative growth,
morphogenetic processes and productivity of winter wheat plants.
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BMICT KYNPYMY B 3EPHI NWEHUL|I IPOI 3A YMOB POCTY HA PI3HUX
TUMNAX I'PYHTIB

Makap O. %, KaBynuu 6.7, Batpawkina T.?, Mauyna O.*, ByHbo 1., Tepek 0.7,
PomaHiok H. !, KosnoBcbkuii B. 2

NbBiBCLKUIA HaLliOHANbHWIA YHIBEPCUTET iMeHi IsaHa dpaHka,
Byn. [pyweBckkoro, 4, Jlbsis, 79005, YkpaiHa
e-mail: orusya3@gmail.com; nataliya.romanyuk@Inu.edu.ua
2|HCTVITyT Ekonorii Kapnat HAH Ykpaiuu, Byn. KosenbHuubka, 4, J1bBis, 79026, YkpaiHa

Cu, 5K HEBIO'EMHUIN MIKpOENeMEeHT € KOOaKTPOM YMCIEHHUX EH3MMIB, OCOBNMBO BENMKa NOro
ponb Yy npouecax AuxaHHA, (OTOCUHTE3Y Ta y 3abesnedeHHi epTunbHOCTI pocnuH (Burkhead et
al., 2009; Merchant, 2010; Ravet and Pilon, 2013; Yan et al., 2017). HekoHTponboBaHi ymoBu
AOBKINNs Ta rnobanbHi 3MiHM KniMaTy CNPUYMHUIIM Cenekuilo MWEeHUUi B HanpsiMKy NiaBULLEHHS
BPOXXaNHOCTI 1 0QHOYACHOro 3HWXeHHS akocTi 3epHa (Cakmak, 2010; Stepien, Wojtkowiak, 2016),
0Ccob6NMBO BMICTY MIKPOENEMEHTIB, 30KpeMa Kynpymy. BMIiCT MiKpoenemeHTiB y 3epHi 3Ha4HOM
MipOl0  BM3HA4YaeTbCA  copToBUMM  Xxapaktepuctukamn  (Warechowska, 2009), npote
CMNOCTepIiraeTbCs 3anexHicTb i Big, Linoro psaay iHWWX YMHHKKIB, 30Kkpema norogHux ymos (Otteson
et al., 2008; Stepien, Wojtkowiak, 2015), Tuny rpyHty (Gao et al., 2012) Ta arpoTexHiku
(Barunawati et al., 2013). Tomy meTot poboTu Oyno AocCnigKeHHs COopToBUX ocobnuBOCTEWN
opMyBaHHS AKICHOIO 3epHa SpOoi MweHuLi 3 akueHToOM Ha BMicT Cu, 3a yMOB BMPOLLYBaHHS Ha
Pi3HNX TUMNax I'PyHTIB.

HocnipkeHHa nposogunu y nonbosBux ymoBax y 2017 poui Ha rpyHTax i3 pisHum pH vy
PapexiBcbkoMy pawoHi 6ins c. OmutpiB (50°13'26.6"N 24°36'50.5"E) Ta [dporobuubkoMy panoHi
6ina c. OoniwHin Jlyxok (49°27'17.5"N 23°23'02.6"E), JlbBiBCcbka obnactb. BukopuctoByBanu
HaCiHHA 24 copTiB nweHuui apoi i3 [lepXaBHOro peecTpy copTiB, NpuaaTHUX NS BUPOLLYBaHHA B
YKkpaiHi, cepeq skux 15 m’akmx coprtiB (Triticum aestivum L.): KonektvBHa 3, MUWpPOHIiBCLKUI
okcamuT, lNaHsHka, CTpyHa MwupoHiBcbka, CeitTnaHa, 3nata, ETiog, Odybpaska, boxeHa, Eneria
MupoHieceka, Cimkoga MwupoHiBcbka, [epoiHda, Xapkiecbka 30, YnwobneHa, [MposiHuianka, 8
TBepanx (Triticum durum Desf.): Xizenb, 13onbaa, PangyxHa, OiaHa, CnagwwuHa, Yago, OuHacTis,
Tepa, Ta 1 copT nniB4acToi nweHuui nondu (Triticum DICOCCUM (Schuebl.) Schrank) copty
onikoBcbka. BmicT Cu y 3epHi Bu3Ha4yanu nicnga o3oneHHs y HNO3 3a 4onoMOroto MiKpoxBusib0oBOI1
npo6onigrotosku (Multiwave 3000 «Anton Paar») atomHo-abcopOuinHum aHaniaom.

HocnigHi OiNgHKM XapakTepusyBanucsa pPi3HOK KUCMOTHICTIO F'PYHTY Ta pPi3HUM BMICTOM
opraHi4yHOi peyoBuHU. pH rpyHTY gocnigHux AinsHok 6ina c. JoniwHin Jlyxok ctaHoBuna 6,7, a
6ina c. OmuTtpiB Ha piBHI 7,2. Y IpyHTax gocnigHux ZinsHok 6ina c. AMmuTpie Mictunochb yaBidi
GinbLie opraHiYHOI pe4oBUHU Ta yaBiIYi HWKYMA BMICT BiogoctynHoro Cu (Big 0,111 mkr/r go 1,178
MKr/T) NOPIBHAHO 3 AinsiHkamun nobnuay c. OoniwHrin Jlyxok (Big 0,171 mkr/r o 2,6 Mkr/r).

Buwi koHueHTpauii Cu B 3epHi yCix copTiB ApOi NWEHUL 3aKOHOMIPHO BUSIBNEHO Ans cnabo-
Kkucnux rpyHTiB 6ina c. JoniwHrin JNyxok. Bmict Cu konuBaBscsa y mexax Big 2,61 mkr/r go 3,964
MKr/r, npotn 1,89 MKr/r-2,67 MKr/r Ha rpyHTax i3 cnabo-nyxHow peakuieto pH 6ins c. AmuTpis.
Bucokmin Bmict Cu Ha gocnigHin ginsHui 6ina c. Omutpie BusaBneHo y 3epHi coptie [ybpaska,
Cimkoga MupoHicbka Ta N'epoiHa, Ha ginaHui 6ina c. JoniwHin Jlyxok — copTiB OuHacrTia, HiaHa,
I3onbaa. Ansa KinbKiCHOT OLiHKM HagxoaeHHa Cu 3 IpyHTY B POCIUHY MU 3acTocyBanu koedilieHT
GionoriyHoro HakonuveHHs (KBH), dkuii BUu3Ha4yaeTbCsl cniBBigHOWEHHAM BMICTY Cu B 3epHi 4o
Noro BMICTy B I'pyHTi. BuasneHo BuLli 3HavyeHHs KBH ons mamxke ycix copTiB Ha JOCNIAHIN AinsHui
6ina c. AmuTpis, okpim c. 3naTta Ta lposiHuianka, y skux KbH 6yB Buwmm Ha cnabo-kucnum pH.
Buwun KBH wmatoTb copTu, BUMPOLWLEHI Ha rpyHTax i3 Hwk4nm BMmicTom 6GiogocTtynHoro Cu.
lMepcnekTMBHMMU NS NoganbluMx OOCNiAXKEeHb 30aTHOCTI A0 HakonudeHHss Cu BUSIBURUCH COPTU
[y6paska, NMposiHuianka Ta MMPOHIBCbKMIN OKCAMMUT.

Po6ota BukoHaHa B pamka npoekty CRDF Global OISE 16-62755-0 «Sustainable
Approaches to Increase the Yield and Nutritional Value of Wheat». ABTopu LWMPO BASAYHI
MupoHiBCcbKOMY IHCTUTYTY nweHudi imeHi B.M. Pemecna HAAH Ykpainu, [HCTUTYTY pocrnMHHUUTBa
imeHi B.A. KOp'esa HAAH Ta HociBcbkin cenekuinHo-gocnigHin ctaHuii 3a HagaHe ans gocnigXeHb
COPTOBE HAaCiHHSA MLEHNL.
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SUMMARY. COOPER CONCENTRATION IN GRAIN OF SPRING WHEAT GROWN UNDER
DIFFERENT SOIL CONDITIONS

Makar O., Kavylych Ya., Batrashkina T., Patsula O., Bunio L., Terek O., Romanyuk N.,
Kozlovskyy V.

Cu are required for the normal functioning of all organisms, including plants and humans. The
soil samples analysis was carried out for finding correlation between the composition of
minerals and their distribution in soils. The higher content of Cu — in range of 2-fold, was
obtained in Dolishnij Luzhok. Cu bioaccumulation coefficient in Dolishnij Luzok decreased, in
the following order: Provincialka-Zlata-Bozhena, while in Dmytriv location it decreased in the
order: Dubravka-Provincialka-Myronivs'kyi oksamyt.

KOPOTKOCTPOKOBA [IA HEPBOHOI'O CBITJIA HA AKTUBHICTb
OKCUOOPENYKTAS B JINCTAX TOMATY

MoruneBueBa A. B., LLlorones A. C.

XapkiBCbKMI HaLioHanbHWU yHiBepcuTeT imeHi B.H. Kapasina, kadegpa disionorii i 6ioximii pocnuH
Ta MikpoopraHiamis, marngaH Ceoboaun 4, m. Xapkis, 61077, YkpaiHa
e-mail: a.s.schogolev@karazin.ua

Cuctema iTOXpOMIB POCNUH — FOMOBHA Yy peuenLii CBITIOBOro curHany AOBKINAsS Ta Moro
peanisauii y isionoro-6ioximiyHMX i MopdoreHeTMYHUX npouecax. PepmMeHTU Nepokcuaasa Ta
nonidpeHonokcMaasa Takox 6epyTb yvacTb y perynsuii metaboniamy B Xofi OHTOreHesy i MatTb
ocobnuBe 3HaYeHHA ANs POCIWH, CMPUSOYM iX LUBMAKOMY MPUCTOCYBAHHIO OO0 MIHIMBMX YMOB
30BHIWHLOrO cepegoBuwa. OpgHak B3aemogis ITOXPOMHOI cuCTeMM Ta oOKcuaopeaykTas
JocrigkeHa HeoCTaTHbO.

O6'ekTn gocnigpkeHb — ToMaTu (Solanum lycopersicum) pi3HUX CTPOKIB [03pPiBaHHSA,
ckopocturnun ribpug tomaty [londact F1 Ta cepegHbocturnui Yioni F1. Y BeretauiiHmx
gocnigax pocnuHu BUpoLLyBanu y pakTtopocTaTHin kamepi kadedpwn y IPyHTOBIA KynbTypi y -
nnacTMkoBux kacetax ob6’emom 100 mn no 1 pocnuHi Ha OTBip, NOBTOPHICTL 30-Ti pa3soBa.
OcBIiTNEHHs — NIOMIHECLEHTHI Namnu/naMmnu po3xaptoBaHHS (3:1 3a MOTYXHICTIO), IHTEHCUBHICTb
18-20 knK Ha piBHI BEpxHiX NUCTKIB poCnuH, Temnepartypa 22-25/18-20 oC (geHb/Hi4). PocnunHu
onpomiHioBanu y ¢asy 3-4-x CnpaBXHiX NUCTKIB HaA novaTtky TeMHOoro nepiogy nobu no 15 xB
npotarom 15 gi6. Oocnign G6ynu npoBegeHi B nabopatopHmx ymoBax y 2018 poui. AKTMBHICTb
hbepMeHTIB BM3Ha4anu y CBiXuX nuctkax, BigiopaHumx Big 10-15 pocnuH.

BusHaueHHss akTuMBHOCTI nonideHonokcigas (Pisionoria ta 6Gioximis pocrnMH—manumn
NPakTUKyM: HaB4yanbHomeToamyHun nocidHuk / O.0. ABkceHTbeBa, B.B. XXmypko, A.C. Lorones,
HO.10. KOxHo - X.: XHY imeHri BH KapasiHa, 2013) npoBoannu poToOKONOPOMETPUYHUM METOOOM, Y
AKOCTi cybCcTpaTy BMKOPUCTOBYBanM PO34YMH MipokaTexiHy. Bu3HayeHHs1 akTMBHOCTI mepokcuaas
(amB. Tam xe) npoBoAMnM  (POTOKOSIOPOMETPUYHUM  METOAOM, Yy  SKOCTi  cybeTpaTy
BUKOPUCTOBYBANn po34vnH reasikony.

Pesynbtatn gocnigis nokasanu, wo nig snnvmeom YC y ckopocturnoro ribpuagy Ttomarty
Mondact F1 B 900 akTMBHiCTL MonidpeHonokcigas 3pocrtana B MOPIBHAHHI 3 KOHTpoOnem B
cepegHboMy Ha 55%. Y cepegHbocTurnoro tomaty 4Yiéni F1 nig snnvBom YC akTUBHICTb
depmeHTy 0 900 36inbwmnack Ha 66% NOPIBHAHO 40 KOHTPOJO.

AKTUBHICTb nepokcuaas 3a onpomiHeHHst YC Gyna Buwoto Ha 66 % y Tomaty lMondact F1,
Ta Tomaty 4ibni F1 Ha 68 %, HiX y KOHTponbHOMY BapiaHTi gocnigy. HdocnigxysaHi ribpnan
TOoMaTIiB MalXke He BiApi3HANMCb 3a aKTUBHICTIO NonidbeHOoNoKciaas Ta nepokcmaas.

OTpumaHi aaHi cBig4aTthb, WO YepBOHE CBITO, akTUBYIOUN cucTemy DITOXPOMIB BMMMBaE Ha
aKTUBHICTb okcuaopeaykTas. [nsi BMABNEHHS MexaHiaMiB Uiei perynsuii HeobXxigHi noganbiui
JOCHiIKEHHS.
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SUMMARY. INFLUENCE OF RED LIGHT ON THE OXYDOREDUCTASE ACTIVITY LEVELS
IN TOMATOES LEAVES

Mogilevtseva A. V., Schogolev A. S.

The influence of phytochrome system activation by red light on the oxidoreductase activity
levels in tomatoes leaves (Solanum lycopersicum) was investigated. The tomatoes hybrids with
different maturity period were used: POLFAST F1 (Bejo company, early-maturing) and CHIBLI
F1 (Syngenta company, middle-maturing). It was established, that the processing of sprouts by
red light (660 nm) results increase of polyphenol oxidase and peroxidase activity in leaves of
plants. Received data testify, that red light through the activation of the phytochrome system on
the initial stages of development, influence on regulation of activity oxidoreductase..

ISOEH3UMU NEPOKCUOA3N Y PIBHUX ®OPM MNMLWEHWUI
CipaHt J1. B., MameHko T. IN.

IHCTUTYT dpisionorii pocnuH i reHeTukn HAH Ykpainu,
Byn. BacunekiBebka, 31/17, m. Kuis, 03022, YkpaiHa
e-mail: luba_va@ukr.net, t_ mamenko@ukr.net

BuBYEeHHST reHeTMYHUX Bapiauin Bugy 3a noniMopdHMMKN  BiNkOoBUMKM CUCTEMaMKU €
ePEeKTUBHUM | NEPCNEeKTUBHUM  HaMpPsIMKOM  AdocCrifpkeHb. Hanbinbll BUCOKI  MOKA3HWUKM
NoniMOpPHOCTI | reTeporeHHOoCTi BnacTMBi 3anacHMM OGinkam 3epHa, a TakoX depmeHTam
nepokcugasam, ectepasam, aminasam Towo. [lepokcupasa € noniMopoHUM (epMeHTOM, sKa
XapaKTeEpPM3YETbCA MNOSiPYHKLIOHAMNBHICTIO | BUCOKOK TETEPOreHHICTI0O CBOEI i30hepMeHTHOI
cuctemn. B pocnuHax nepokcupasa BWKOHYE PErynsaTopHi i 3axXucHi OyHKUii, MOXe cknagatu
OCHOBY aganTauinHOro MexaHiamy poCrnH 4O HECNPUATIIMBUX YMOB 30BHILLHLOMO cepenoBuLLa.

MeToto Hawoi poboTn Gyno gocnigntn enekTpodopeTUdHi CNEKTPU Mepokcmaas y PisHUX
GopM MLLEHULb, AKi BiOPI3HAOTECS 3@ reHeTUYHO-A4eTePMiHOBaHUMM O3HaKaMMU.

AHania KOMMNOHEHTHOro cknagy depmMeHTy npoBOAUNN 3a KiMbKICTIO MOro i3ogopm 3
NepoKCnOasHOK aKTMBHICTIO Ta X BIAHOCHOI €eneKkTPodOopeTUYHO PYXMMBICTIO. B oTpumaHin
3umorpami copTiB 03uMoi nweHuui Actapta i ManuHiBka, SKi pisHATLCA 3a reHEeTUYHUM
noTeHuUianomM 3epHOBOI MPOAYKTUBHOCTI, BUSABMEHO BignosigHo 6 i 8 isodopm nepokcupasn. Y
copTy nuweHuui Actapta He 3adiikcoBaHO [OBOX i30(hopM i3 cepeaHbo enekTpodopeTUYHO
PYXNUBICTIO, SAKi € y BUCOKOBiNkoBoro copty ManuHiska. CopTu 03MMOT NWeHuUi, SKi Bigpi3HAKTb
3a cenekuiMHO-reHeTUYHUMKN MeTodamu CTOBpPeHHA KyanbHuK (METogoM aHaniTUYHOI cenekuii) i
CmyrnsHka (MeTogoM eKkcnepumMeHTanbHOro MytareHesy) manu 8 isocdopm nodibHmMx 3a
eneKkTpodopeTUYHOK PYXIMBICTIO. Y npopocTkax copTiB binaea i YopHobposa Tex cnoctepiranu 8
is3odpopm nepokcmgasn. Coptn o03uMmoi cnenbTn 3opsi YkpaiHn Ta €Bpona pisHMNUCL 3a
3umorpamamu: y cnenbtn 3ops YKpaiHW BUSIBUNM JoOaTKoBY i300OpMYy DEPMEHTY 3 BUCOKOH
enekTpohopeTUYHO PYXNMBICTIO Ta Byna BiACYTHS Yy copTy €Bpona Ta iHWwux copTiB. 3aranom y
CcopTy 03MMOi cnenbTn 30ps YkpaiHu 3adikcoBaHO 9 MONeKynsapHux i3oopm nepokcugasu. Y
npopocTKax aporo copTty cnenbtu MNonbu MonikoBCbKOT BUSIBIIEHO 404ATKOBY MOSEKYNApHY hopmy
nepokcugasn, ska BigpisHsanacb cepegHbOl enekTPOOPEeTUYHO pyxnuBicTio Ta Oyna
BiACYTHBO, SIK Yy 060X COpTiB 03MMOI cnenbTW, TaK i y BiNbLOCTi JOCMiAXYBaHUX HaMU COPTIB.
3umorpama copty lNMonbGa lNonikoBcbka nogibHa 3a KiNbKICTHO i30G0pM i iX enekTpodopeTUYHO
pyxnueicTio go nweHuui HAW (haigh amylose wheat) — i3 Bucokum Bmictom aminosu. lNweHnus
BaKCi i3 BUCOKMM BMIiCTOM aminonektuHy copty Codinka 3a HabopoM MHOXMHHUX MONEKYNAPHMX
dopMm nepokcugasmn nogibHa go coptiB ManuHieka, binasa, YopHobpoa, CmyrnsaHka, KysanbHUK,
€spona. Npn NOpiBHSAHHI NPOPOCTKIB COPTIB MWEHULb 3a OTPUMMAHUMK 3MMOrpamMmamMm BUSIBUNKU MO
8-9 i3obopm, AKi BigpisHANUCL 3a BIAHOCHOK enekTpodhopeTUyHOo pyxnumeicTio. Manopyxnusa
isocbopma 3acpikcoBaHa y BCiXx copTiB. MHOXWHHI  MOMeKynspHi dopMn i3 CcepeaHbOoro
eneKkTpodPopPETUYHO PYXNUBICTIO Bynn NpucyTHi y 90% JocnigXeBaHUX POCIWH.

TakuM 4YMHOM, OTPUMaHO 3UMOrpamMm nepokcuaasu y pocrvHax MWeHuli, ki CyTTEBO
BiPI3HAIOTBCS 3a KiNbKICTIO Ta PyXnMBICTIO i30dpopM. CnekTpu 3umorpamM € XopoLunM TECTOM AJ1s
MOPIBHANBHOrO aHanidy pisHMX OpM MLEHULI Ta MOXYTb OyTWM BMKOPUCTAHI NpU AOCHIOKEHHI
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reHeTUYHMX CUCTEM, 30Kpema, nepokcuaas ang ineHTudikadii copTis i NiHin y 3nakis.

SUMMARY. IZOENZYMES OF PEROXIDASE IN DIFFERENT FORMS OF WHEAT

Sirant L. V., Mamenko T. P.

Zymograms of peroxidase in seedings of wheat varieties, which differ in genetically determined
characteristics was studed. It was shown that the electrophoretic spectra of peroxidase of the
investigated varieties of wheat differ significantly in number and mobility of its multiple molecular
forms. Spectra of zymograms are good test for comparative analysis of plants in the early
phases of ontogenesis and can be used in the study of genetic systems, in particular,
peroxidases for the identification of varieties and lines in cereals.

3ABUCUMOCTb ®POTOCUHTETUYECKUX XAPAKTEPUCTUK
KOPOTKOOAHEBHOWU U ®OTONEPNOOAUYECKN HEUTPAITbHOU COU OT
CPOKA OBJTYHYEHUA KPACHBIM CBETOM

TumoweHko B. .

XapbKOBCKUIN HaLMOHanNbHbIN yHMBepcuTeT uM. B.H. Kapasuha, kad. domsmonorum n 6noxmmmm
pacTeHun 1 MnkpoopraHmamoB nn. Ceoboabl 4, r. XapbkoB — 61022, YkpanHa e-mail: V.
Timoshenko@univer.kharkov.ua

Bo Bpems pocTa u pa3BuTUa pacTeHun nx OTOCUHTE3 MeHAEeTCHA Nog AeNCTBMEM BHELUHUX
aKkTopoB, O4YE€Hb BaXHbIM U3  KOTOPbIX SBMAKTCA CBeT. [NaBHbIM  perynsaTtopomM
doTomopdoreHesa, KOTOpbIM BRMSET Ha GOMbLWMHCTBO MeTabonuyeckmx MpoueccoB, SIBNSETCA
duToxpomHasa cuctema (Bonotosckuii, 1992). dutoxpom aktmesmpyeTtcs kpacHbiM ceseTom (KC 660
HM). [na u3ydyeHus ponv (PUTOXPOMHOM CUCTEMbI B perynaumm passutug pacTteHur, U B uX
doTonepnoanveckon peakumm BaxKHO onpeaenntb BrvsiHne oUTOXPOMOB Ha (POTOCMHTETUYECKME
XapakTepUCTUKN PpaCTEeHUMN.

Ob6bektamn nccnenoBaHum GbINU N30reHHbIe Mo reHam E nuHum com (Glycine max L.(Merr.)).
JInHnsa, KoTopasi cogepXuT OAOMUHAHTHblE reHbl ETE2E3 MMeeT KOPOTKOAHEBEHYIO peakuumio, a
NNHKUSA C peLLeCCMBHbIMU reHamu eTe2e3, - hpoTonepmnoanyeckn HemTpanbHas.

WcenepoBaHma nokasanu, 4to y kopoTkogHeBeHow (KO) nuHum kak npu obnyyveHun nepen
HayarnoM TeMHOro BpeMeHW CYTOK, Tak MU npu npepbiBaHun Houn KC npowucxoguna 3agepxka
nepexoga K LUBETEHMIO Ha NATb WU CeMb CYTOK COOTBETCTBEHHO, 4ero He Habnwoganocb Yy
doTonepnoanveckn HemTpanbHON NTIMHNA.

Bbino ycTaHOBNEHO, YTO Yy KOPOTKOAHEBEHOW JIMHUKM cOoM OBny4eHus B Havane TeMHOro
BPEMEHM CYTOK CTUMyNupoBano ¢opMMpoBaHWe HaA3EMHOW MaccChbl, a MpepbiBaHUA HO4YM
KpacHbIM CBETOM YMeHbLUAno 3TOT nokasaTesNb, Torga kak y potonepuoamyeckm HemuTpanbHOn
(PIMH) NMHMKM KpacHLIN CBET HE BNUSAI HA BENUYNHY GMoMacchl.

AkTuBaums comtoxpomos y K[ nuHum B Hayane TeMHOro nepuvoga npmeoanna K yBennyeHuio
nnoLiaam NUCTbeB 1 coaepXaHnst B HUX Xropodunna, a obnyyeHne B cepegmHe HoYM yMeHbLUano
nnowanb MPOTOCUHTETUYECKON MOBEPXHOCTUN U 0bLLEee coaepXaHue xnopodunna B NMUCTbSAX.

BeuepHee ocBeweHne K[ pacTteHMn KpacHbIM CBETOM  yBennuMBasno YPOBEHb
doTodhochopmnmpoBaHusa B pacyeTe Ha xnopodunn BTOPOro fncta OT BEPXYLKM pacTeHud,
Torga Kak mnpepbiBaHWE HOYM KpacCHbIM CBETOM YMEHbLUAno (OTOXMMUYECKYHD aKTUBHOCTb
XrioponnacTtoB U goTtodocdopunmpoBaHme B pacveTe Ha Xxnopodunsn ogHoro nucta. Y @rH
NMHUN BAWSHWSE KPAcCHOrO CBeTa Ha Takue (POTOCUMHTETUYECKOEe MnokasaTenu, Kak nnowanb
NNCTbEB, CYMMapHOE COoAepXaHWe Xnopodunsa, MHTEHCUBHOCTb peakumm Xunna, CKOpOCTb
COMPSBKEHHOro ¢ cMHTe3oM AT® TpaHcrnopTa anNekTpPoOHOB U ypoBeHb hoTodhochopnnupoBaHng He
Habntoganock.
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SUMMARY. PHOTOSYNTHETIC CHARACTERISTICS OF A SHORT-TWO AND
PHOTOPERIODICALLY NEUTRAL SOYBEAN DEPENDENCE FROM THE RED LIGHT
RADIATION

Timoshenko V. F.

In the vegetation experiments, the influence of different periods of plant irradiation with red light
(RL, 660 nm) on biomass, leaf area, chlorophyll content, Hill reaction level and
photophosphorylation in short-day (SD) and photoperiodically neutral (PhN) isogenic soybean
lines (Glycine max L. (Merr.)). It was found that activation of RL phytochromes before the dark
period of the day causes biomass growth, leaf area, chlorophyll content, restoration of
potassium ferricyanide and photophosphorylation by isolated chloroplasts per chlorophyll per
sheet, and interruption of RL night reduces these indices. Effects of RL on the study of the
parameters in the PhN soybean line was not found.

BNMUAHUE ONWHbI ®OTOMEPUOOA U KPACHOIO CBETA HA HUTPATHbIN
OBMEH KOPOTKOOHEBHOWU U ®OTONEPUOOUYECKU HEUTPAJIbHOM
JINHUU CcOM

TumoweHko B. ®@., PeayHeHko A. A.

XapbKOBCKUI HauMoHanbHbIN yHuBepcuteT um. B.H. KapasuHa, kad. pmsmonorn n Gunoxmmmnm
pacTeHuii n MukpoopraHmamos nn. Ceoboabl 4, r. XapbkoB — 61022, YkpanHa e-mail: V.
Timoshenko@univer.kharkov.ua

BaxHenwmnmM akTopom, perynupyowmMm TeMmnbl pasBUTUS pacTeHWn aBnaeTcs AnvHa
doTonepuoa, npuyeMm OencTteytoller obnacTblo CnekTpa B peakuum Ha ANvHY AOHA SBnseTcs
KpacHbI cBeT. JluTepaTypHble AaHHblE O CBA3M MEXAY peakuuen pacTeHUn Ha OJfIMHY OHA U
a30THbIM OOMEHOM He [OCTaTO4YHbl M A0BOMbHO npoTmBopeunmBbl (LbIGynbko, 1998). Tak,
pe3ynbTaTbl O HAKOMNIIEHUN N OTTOKE M3 NMUCTbEB NPOAYKTOB CMHTE3a MO3BONSAIT caenaTh BblBOAbI
O KOnM4yecTBeHHOM obecneyeHns pPOCTOBbIX MPOLIECCOB NUTATeNbHbIMKW BellectBamu. Ho B
BOMpoce nepexofa pacTeHUn OT BereTaTMBHOIO pocta K (popMMPOBaHMIO reHepaTMBHbBIX OpraHoB
BaXeH W COCTaB NUTaTeNbHbIX BeLeCcTB, MOCTyNalwWwmx B TOYKM pocTa nodek. YAobHbIMU
obbekTamm Ona uccneaoBaHna POTONEPUMOOUYECKON peakuMn pacTeHUn SBMSIETCS U30reHHble
AVHMM N0 TreHam o0yCcnoBnMBaLWNMM onpedeneHHyo doTonepuogmyeckyo peakumio. B
YaCTHOCTW, Takue JIMHUK CYLLEeCTBYIOT Y CON. OTU NNHUM NMEeS OANHAKOBBIN reHOTUM pasnuyarTcs
no reHam E, KOHTPONMpPYOLLMM peakLmio pacTeHui Ha AnvHy ooTonepuoaa.

Ob6bekTaMmn 1ccnegoBaHUA ObINM U30reHHble NMUHUKM cou (Glycine max L.(Merr.)). JlnHua, ¢
AOMUHAHTHbIMU reHamn ET1E2E3 vMeeT KOPOTKOOHEBHYK peakuuio, a fMHUSA C peLeCCUBHbIMM
reHamu eTe2e3 — poTonepnogmyeckn HemTpanbHag.

PacTeHus BblpalmBanu B BEreTalMoHHOM KaMepe, B MOYBEHHON KynbType. B nepsown cepun
OMNbITOB MOMOBUHY PacTEHU KaXXAoW NMHUM BblpaluBanv Ha AnnuHHOM 16-4acoBoM aHe, a BTOpYHo
MOSIOBUHY NOMECTUNM B Kamepy ¢ KopoTkum 10-yacoBbiM cboToneprnogom. Bo BTopown cepuu, rae
n3y4vanu perynsatTopHoe BO34ENCTBME KPACHOro CBeTa - BCE pacTEHMs BblpallMBarnv Ha KOPOTKOM
doTonepuoge. OnbiTHbIE pacTeHns obnyyanu kpacHeim ceetoM (KC, 660 HM) 30 MuH. B cepeanHe
TEMHOBOro nepuoga. He o6nyyeHHble pacTeHUA CRyXunuM KOHTporem. HwutpaTHbid  as3oT
onpeaenanu no MNoynHky-Ipuccy, HATpaTpeayKTasHylo akTMBHOCTbL — MeTogom Mynbaepa in vivo
(MeToabl..., 1987).

AHanus cogepXaHusi HATpPaTOB MokKasan, 4YTo y obeux NUHWA cogepXkaHue HUTPaToB B
NNCTbAX ObINO BblWe Ha KOPOTKOM (hOTONEpuode, TO €CTb Mocne LONroN Houu. OTO MOXKHO
OOBACHUTL TEM, YTO HOYbID BOCCTAHOBIIEHME HUTPATOB ObINO Ha HM3KOM YPOBHE W MO3TOMY
NPOMCXOANIIO MX HakonneHune. Y doTonepnognyeckm HeuTparibHOW JIMHUX  pasnnyns B
COAEPXXaHUN HUTPATOB B NINCTbAX B 3aBUCUMOCTU OT cboTonepmoga Obiniv MeHee BblpaXKeHbl Yem Y
KOPOTKOAHEBHOWN FTMHUM.

HuTtpatpeayktasHasa aktuBHocTb (HPA) B nUCTbAX ABYX M3yYaeMbiX NMHMI Obina Bbllwe Ha
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OJIMHHOM [He, 4YTO MOXeT OOBACHATLCA TeM, YTO HUTpaTpeaykrasa — CBETOaKTUBMPYEMbIN
depMeHT. AKTnBMpyeTCsa cBeTOM U brnocnHtTes HPA. Bonblias HUTpaTpeaykTtasHas akTMBHOCTb Ha
OJIMHHOM OHE KoppenupoBara C MEHbLUMM COAEPXXaHMEM HUTPATOB B NIUCTbAX 06EnX NIMHUA.

N3yyeHne BNMAHUSA KpacHOro CBeTa Ha HMTpaTHbIN OOMEH nokasan, YTo npepbiBaHWE HOYM
obnydeHnem pacteHnn KC cHmxano cogepXaHue HUTpaToB B JUCTbAX 00enx mnuHWIA.
OpHoBpemeHHO nocne o6nyyenns KC cHmkanacb n HUTpaTpeaykTasHas akTMBHOCTb JIMCTLEB.

Buoumo, B pesynbTarte HapylweHWss HOYHOro OTTOKa accumunsaToB nog BnvsiHnem KC
npoucxoamT yxyaweHue obecrnedyeHms KOpHeEN yrneBoAaMn 1 CHUXKEHWe NOrnoLeHns HUTpaToB. A
nockonbky HPA wuHOyumpyembin cyGcTpaTtoM (EPMEHT, TO CHWXaeTCsa W HUTpaTpeayKTasHas
aKTMBHOCTb TKaHEMN.

SUMMARY. INFLUENCE OF PHOTOPERIOD AND RED LIGHT LENGTH ON NITRATE
EXCHANGE OF SHORT-DAY AND PHOTOPERIODICALLY NEUTRAL LINES OF SOYBEAN
Timoshenko V. F., Rezunenko A. A.

It was established that the content of nitrates in the leaves of the short-day and
photoperiodically neutral lines was higher on a short photoperiod, and the nitrate reductase
activity on the long one. Interrupting the night by irradiating plants with red light reduced the
content of nitrates in the leaves of both lines. Simultaneously, after irradiation of plants,
nitratereductase activity of the leaves was also decreased.

BMJnB ®OTOIMEPIOAY TATEHIB E HA HAKONMMYEHHA ®PEHOJIBHUX
CMONYK B IUCTKAX TA HACIHHI I3OrEHHUX JIHIA COIl

KOxHo K. 0., Nlo3nHcbka K. O.

XapkiBCbKMI HaLioHanbHWU yHiBepcuTeT imeHi B. H. KapasiHa, kad. disionorii i 6ioximil pocnuH Ta
MikpoopraHisami, mangaH Csoboan 4, M. Xapkis — 61022, YkpaiHa
e-mail: yu.yu.yukhno@karazin.ua

HaciHHs oninHux KynbTyp, i 30kpema coi, 6araTi peyoBMHaMM, WO XapaKTepusyrTbCs
GioNOriYHO aKTUBHICTIO, | € MOTEHLUINHUM axepenom ang ix BupobHuuTea (KoHcTaHTUHOBA Ta iH.,
2001). o TakMx peyvyoBMH HanexaTb MONIPEHONM, WO BUKOHYHOTb YMCENbHI BaXnuei OYHKLUIT Y
POCNMHHOMY OpraHi3mi (Bornuexiscbka Ta iH., 2015). Cepepf HUX € rpyna cnaBoHOIAIB, sKi, K 6yno
nokasaHo, MawTb 0Garato ¢apMakonoriyHMx BRAcTUBOCTEN, Taki $K  NPOTUMYXINHHA,
AHTUMNOKCMYHA is | NO3UTMBHMIA BMAMB Ha iMyHHWn ctatyc (Pollasrti, Tattini, 2011). Cosa -
KynbTypa KOPOTKOA4EHHa i TennontobHa, wo obmexye apean ii BupollyBaHHs. Bigomo, wo
doTonepiog BNNuBae Ha xig 6aratbox ¢izonoro-6ioxiMiyHMX NpoueciB, y TOMY YMCHi HA CUHTES,
po3LLensieHHs1, nepeposnoin eHONbHMUX CNOSYK Y POCIANHI, BU3HAYal04uM BPOXKAWHICTb i CTIMKICTb
coptiB. (Kim E.H. et al., 2006, Josipovic et al., 2016). Tomy i reHn gospisaHHs E (E1-E8) coi, wo
3agdisHi y doTonepiognyHin peakuil, MOXyTb BNSIMBATU Ha HaKOMWYEHHSI DEHONBbHUX CMOSYK Ha
pi3HNX dbazax po3BUTY COI.

MeToto pobotu Gyno [ocnigkeHHs 3aranbHOro BMICTYy nonicdpeHoniB Ta ¢naBoHOIAIB B
NUCTKax Ta HaCiHHI i30reHHnX 3a reHamu E niHin col 3a pisHnx goTonepiognyHnX yMoB.

Matepianom gns gocnimkeHb 6ynu isoreHHi 3a E reHamu niHii coi copty Clark: kopoTkogeHHi
(KO) ninii 3 reHotunamn ET1E2E3, Efe2e3 i dotonepiogndyHo HentpanbHi (PrH) ninii 3
reHotMnamm e1E2e3, e1e2E3, e1e2e3. lounHatoum 3 pasn TPEeTbOro CnpaBXHbOro JIUCTKA,
POCIIMHN BUPOLLYyBanu Ha MNpuMpogHOMY AO0BroMy AHi (16 roguH) i WTy4HOMY KOPOTKOMY AHi (9
roguH) BMPOAOBX ABOX TWXKHIB, @ MOTIM yCi AOCNIAHI POCNWHW BUpOLLYyBanu Ha NpUPOAHbOMY
Josromy doTtonepiodi 4O NOBHOro gospiBaHHA. BusHaueHHSa 3aranbHoOro BMICTy nonideHonis Ta
briaBoOHOIAIB MPOBOANN B CYXOMY POCIIMHHOMY MaTtepiani (NMUcTkax Ta HaciHHi) 3a cTaH4apTHUMK
MeTogamu: nosicdpeHonie 3 peaktusoM PoniHa-YokanbTey; ¢nasoHoigie 3 peaktusom AlCI;
(Josipovic et al., 2016).

PesynbTaTn gocnimpkeHb nokasanu, Lo 3aranbHuii BMICT nonideHonis i cdnaBoHoIgiB y
nucTkax Ha npupoaHbLoMy 16-rognHHOMY poTonepioi 3HaA4YHO BULLE, HiDK Ha KOPOTKOMY 9-
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roavHHOMYy, ocobnuneo y niHin 3 E1 ta E3 B reHotuni (E1E2E3, E1e2e3, e1e2E3), siki 3aTpuMytoTb
UBITIHHS Ha pgoBromy pfHi. BiporigHo, ue o6ymoBneHe 3axucHOK YyHKUiE nonideHonis,
Hacamnepeq, TUM, LLIO BOHM 3axuiiaTb POTOCUHTETUYHMI anapaT Bif BUCOKOrO PiBHA COHAYHOT
pagiauii, Wo HeobxigHO ANA NpoAoOBXeHHs BereTatmBHOi asn (Kim B.E. et al., 2007).
CkopoueHHs poTonepiogy He MNpuM3BOAUTb OO0 3HAYHOro MiABULLEHHS BMICTY nosicdeHonie ta
GraBoHOIAIB Y NUCTKaX OOCNIAXKYBaHUX MiHiK, OKpiM NiHii e1Te2E3. MoxnnBo Le nos’sa3aHe 3 TUM,
O 32 YMOB KOPOTKOro AHA YCi NiHIT nepexoasTb A0 UBITIHHA Maike Yy ofHaKOBi CTPOKW, a nNiHig
e1e2E3 3auBiTae€ nisHille 3a BCiX.

JocnigxeHHs 3aranbHOro BMIiCTy nonidgeHoniB Ta pnaBaHoIfiB y HACiHHI i30reHHUX MiHin coi
nokasarno, Lo reHoTun NiHil Ta hoTonepioanyHi yMOBU BNPOAOBXK BereTaTMBHOI dha3n CyTTEBO He
BNNMBANM Ha Ui nokasHuku. OgHak cnig 3asHaunMTh, WO cepen YCix reHiB £ Hanbinbwomy
HaKonNU4eHHto nonicpeHoniB Ta, 0co6NMBO hNaBOHOIAIB, Y HACIHHI COi Cnpusie HasiBHICTbL €1 Ta e2
reHiB y reHoTu1Ni i30NiHiNn.

Takum 4YnHOM, BapitoBaHHS BMICTY NonidpeHOoNIB B NINCTKaX i30reHHux 3a reHamu E niHin coi
nNpoTArom poTonepiogMyHoOro BRnMBY BipoOrigHO NoB’si3aHe, 3 0gHOro H6OKy, 3 3aXMCHOK YHKLIED
UMX CMOMyK, a 3 iHWOoro — 3 perynsauieto npouecis UBITIHHA poCnvH. A BMXOASYM 3 TOro, LWO
IHTEHCUBHICTb HaKoONUYeHHs norsiipeHoniB Ha pisHUX dhasax PO3BUTKY POCIVH Y PI3HUX opraHax,
30KpemMa Yy HaciHHi, € TeHeTUYHO OEeTEPMIHOBAHOK, TO MOXIIMBO CTaH OKpeMUX reHiB E moxe
BAAMBATK Ha LieN NpoLec.

SUMMARY. PHOTOPERIOD AND E GENES EFFECTS ON THE ACCUMULATION OF
PHENOLIC COMPOUNDS IN LEAVES AND SEEDS OF SOYBEAN IZOGENIC LINES
Yukhno Yu. Yu., Lozynska K. O.

The content of total phenols and flavonoids in leaves and seeds of soybeans isogenic E-lines
under different photoperiodic conditions were studied. It was found that long-day conditions (16
h) promotes the accumulation of total phenols and flavonoids content in leaves of all isolines,
especially in lines with E1 and E3 genes. Shot-day conditions (9 h) almost did not influence the
content of total phenols and flavonoids in leaves of all isolines. It has been shown that the
presence of el and e2 genes in the isolines genotype promotes the highest accumulation of
phenols, and especially flavonoids, in the soybean seeds.

ACCUMULATION OF CARBOHYDRATES AND OIL IN SOYBEAN SEEDS
(GLYCINE MAX (L.) MERR.) IN THE PROCESS OF FORMATION AT
PHOTOPERIODIC INDUCTION

Hayder Nabil Hussain Al-Hamadeni, Zhmurko V. V.

Kharkiv National V.N. Karazin University
Department of Physiology and Biochemistry of Plants and Microorganisms
Maidan Svobodi 4, Kharkov, 61022, Ukraine,
e-mail: zhmurko@ karazin.ua

The soybean (Glycine max (L.) Merr.) is one of the most valuable oil-bearing, industrial crops
and legumes (Vishnyakova, 2017; WAP 09-17, Circular Series.USDA, 2917).

The predominant environmental factors that determine the prevalence of soybeans in the
cultivation areas, its adaptability and productivity include the duration of the photoperiod and
temperature. Soybean belongs to a short-day thermophilic plant, which significantly slows down
their development is photoperiods are longer more than 14 hours. Therefore, many highly
productive varieties with high photoperiodic sensitivity ripen late, which results in the reduced yield
and quality of the grain (Zhmurko, 2009).

It has been shown that in case of a short photoperiod, the rate of development of different
soybean varieties varied, but productivity of all of them reduced vs. the productivity in long-day
conditions (Davidenko et al., 2004: Zhmurko, 2009; Haider Nabil Hussain Al-Hamadeni, Zhmurko,
2018). The literature data on the effect of photoperiodic induction on the process of accumulation
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of reserve nutrients by soybean seeds in the process of their formation is extremely scarce. The
study of this issue was the purpose of our research.

Photoperiodiccally neutral (PhN) grades, such as Yatran, Annushka, Ustia, and the short-day
variety Khadzhibey were used in the experiments. They were grown on the experimental field of
the Department of Physiology and Biochemistry of Plants and Microorganisms of V.N. Karazin
Kharkv Naitonal University in natural (16 hours) and short (9 hours) days. The short day was used
to induce the development of plants, affecting them beginning with the phase 3 of true leaf for 14
days, and afterwards growing continued in the natural day. Control plants were grown in the long
day. The collection of seed samples started after induction was completed, when their formation
began, and then is was conducted three more times with an interval of 10 days. Seeds were fixed
with water vapor at 120°C for 30 minutes, dried, and then the content of carbohydrates and oil in
them was determined (Ermakov et al., 1987).

The obtained data showed that as a result of photoperiodic induction, the plants of PhN
varieties blossomed at the same time as non-induced plants, and the induced SD plants
blossomed much earlier (10-15 days) than not induced ones. Induction accelerated the formation
of seeds, which was determined by the accumulation of biomass. Determination of the dynamics of
accumulation of carbohydrates and oil in seeds showed that under the influence of photoperiodic
induction by a short photoperiod, it began earlier and was much more intensive in all varieties,
regardless of their photoperiodic reaction. It is likely to be due to the greater intensity of
accumulation of assimilation products in leaves and their more intensive outflow to the emerging
seeds under conditions of photoperiodic induction.

AHHOTAUUA. HAKOIMJIEHUE YITMEBOAOB U MACJIA B CEMEHAX COU (GLYCINE MAX
(L.) MERR.) B NTPOLIECCE ®OPMUPOBAHUSA NPU ®OTOMNEPUOONYECKON UHAYKLMU
Xanpgep Habun XycenH Anb-Xamagenu, XXmypko B. B.

doToneprogmnyeckasl MHOYKUMA YCKOPSIET HaKoMmeHne yrneBoAoB M Macna B CEMeHax COpToB
COU HEe3aBMCMMO OT MX peakuun Ha hoTonepuoa.

42



Cekuis 3.
MEXAHI3MWU AQANTUBHOCTI TA CTIMKOCTI POCNUH

Section 3.
MECHANISMS OF ADAPTABILITY AND RESISTANCE OF PLANTS

BMnB 3ABPYAHEHHA TFPYHTY HA®TOIMNPOAYKTAMU HA
®ITOTOKCUYHUN EDEKT B YMOBAX YXXITOPOOACbKOIO PAUOHY
3AKAPTIATTA

BoagHaptok P. M., Bakepuu M. M., Hikonanuyk B. ., l'ea3yp T. |., Benurasi B. .,
Bawnpga I. B.

OBHS «Yropoacbkunii HalioHanbHUA yHIBEPCUTET», BionoriyHnn bakynbTerT,
Kadpenpa reHeTukn, disionorii pocnuH i Mikpobionori,
M. Yxropog, 88000 ,syn. BonowuHa, 32, YkpaiHa,
e-mail: mykhailo.vakerich@uzhnu.edu.ua

Y 3axigHoOMy perioHi YKpaiHu, sK i B uinomy B Aepkasi, npobrnema 3abpyaHEHHS BEPXHbOIro
poadloyoro Wwapy [pyHTY 3Ha4yHO BUSBASIETbCA Y panioHax aobyBaHHA, nepepobkn i
TPaAHCNOPTYBaHHA HadTM Ta HaATONPOAYKTIB, @ TaKOX Ha TepuTopisX ripHUY0-BUOOOYBHMUX
NiANPUEMCTB, A€ Ha NOBEPXHI I'PYHTY akyMyIOTbLCS BigxoaM NpOMMUCIOBOCTI: nopoga, HadTa n
HadbTonpoaykTn. Lli Bigxoan xapakTepusylTbCs HECMpUATIMBUMK XiMIYHUMU Ta i3UYHUMU
BNacTMBOCTAMM, LLLO NPUrHIYYIOTb PIiCT i po3BuUTOK pocnuH (babagxaHosa Ta iH., 2010, Bewnen Ta
iH., 2014, Knimosa, 2006, Tepek, 2007, ®eceHko Ta iH., 2001, Banks at all, 2005, Cermak at all,
2010, Cruz at all, 2013).

OpaHuM i3 NpoBigHMX GiONOriYHNMX METOAIB OLHKM CTaHy AOBKINNA € (hiTo iHAMKauis, B OCHOBI
SKOI NEXUTb YYTNAMBICTb POCANH OO0 EK30MeHHOro XiMiYHOro BMIMBY, WO BUSIBASIETLCS Y 3MiHi
pPOCTOBUX | MOPAONOriYHMX XapaKTePUCTUK.

Uepes TepuTopito 3akapnaTTd NpoxoauTb TPaHCEBPOMNENCHKUN TPaH3UTHWUIA HadTOMpoBIg
«Opyx6a» (qoxmHoto 60 kM). HebGeaneuHnm ang SOBKINNSA € MOXNUBUIA pO3nMB HadTONPOAYKTIB.
B npupogHMx ymoBax BOHW pO3KIafalTbCa NpoTaroMm 6araTbOxX pOKiB, 3aBAalYM 3HAYHOI LUKOAM
AOBKINM0. TOMy METOH Haworo AOCNIMKEHHA O6yno BCTaHOBMNEHHS ITOTOKCUYHOrO edekTy
3abpygHeHnx HadpTonpoaykTamm r'pyHTIB, Ha NpuKknagi rpyHTie ¢. [lybpiBka Y>XropoacbKoro pamoHy
3akapnatcbkoi obnacti (bogHaptok Ta iH., 2017).

OUiHKy piBHA (DiTOTOKCMYHOrO BNAMBY IPYHTY 3abpyaHEHOro HagToNpoAyKTaMu NpoBOAMMN
3a metogom KpacunbHukoBa Ta MpoasmMHCbkoOro. B SKOCTI TecT-06'ekTy BMKOPUCTOBYBanNu peauc
(Raphanus sativus L.). KoHTponem cnyryBano HaciHHA npopoLlleHe Ha QinbTpyBanbHOMY nanepi.
B xoai BM3HayeHHs (DITOTOKCMYHOIO BMMMBY [PYHTY 3abpyAHeHoro HadTonpoaykramu
BUKOPUCTOBYBaNM HACTYMHi I'PyHTOBI Npobu: r'pyHT He3abpygHeHun HadpTonpoaykTamu, rpyHT
BioibpaHunm B eniueHTpi 3abpyaHeHHs, npoba rpyHTy Ha Bigctani 50 M Big 3abpygHeHHs.
BuaHavanu Taki napameTpu: CXOXICTb HACiHHA, JOBXMHA KOPEHS, BUCOTa NaroHa, KifbKicTb JIUCTKIB
Ta iTOTOKCNYHMI edekT (3a kopeHeM). PesynbTati giTOTOKCMYHOrO BAAMBY HAadTONPOOYKTIB 3a
YMOBM 3a0pyAHEHHN I'PYHTIB Nokasanu, Wwo HadToBe 3abpygHEHHs Mae 3HAYHUMIN PITOTOKCUYHWIA
BMMIMB 9K Ha CXOXiCTb HaciHHA Raphanus sativus L., Tak i Ha OCHOBHi POCTOBi MOKa3HWKK
AocnigKyBaHol TecT-KynbTypu. CXOXICTb HaCiHHS, BUCiAHOrO B nNpobi rpyHTY 3 eniueHTpy
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3abpyaHeHHA Oyna HWK4YOK 3a KOHTPOSbHUM MOKasHuK (pinbTpyBanbHui nanip) Ha 36% i
ctaHoBuna 40%. CxoxicTb HaciHHS BUCisiHOro B npobi rpyHTy BigibpaHoro Ha BigcTtaHi 50 m Big
eniueHTpy 3abpyaHeHHs 6yna Buwioto i ctaHoBuna 70%. MNMokasHMKM CXOXOCTI HaciHHSA Raphanus
sativus L., Wo npopollyBanucs Ha He3abpyaHEHOMY FPYHTIi Ta B KOHTPOMbHOMY Aocnidi He
Bigpi3HANUCA i cTaHoBUNM 76%. AHanoriYHMm OiTOTOKCUYHUI BNMMB CMOCTEpIraBcs TakoX i Ha
POCTOBI MOKa3HMKN AOCNIAXKYBaHOI TECT-KyNbTypu (LOBXWHA KOPEHSl, BAUCOTA MNaroHa, KifbKiCTb
nucTkiB). MO3MTUBHMI (PITOTOKCMYHUIA edoeKT crnocTepiraBca B 060X BapiaHTax npob rpyHTy
BigibpaHux sik B eniueHTpi 3abpyaHeHHs, Tak i Ha Biggani 50 m i craHoBuB 42,86 i 28,58%
BignosiaHo. Pe3ynbTaTtom npopowyBaHHs Raphanus sativus L. Ha npobi rpyHTy BigiGpaHomy 3
He3abpyaHeHoi TepuTopii ctaB HeratuBHUA E, skuin ctaHoBuB -8,0%.

BcTaHoBMEHI NOKA3HUKN DITOTOKCUYHOCTI MOXYTb BYTWM BUKOPUCTAHUMKM sl OOI'pYHTYBaHHS
6e3ne4yHoro piBHA BMICTY HaTONPOAYKTIB Yy FPYHTI, WO AacTb 3MOry 3acTocoByBaTu iX Ans
OLiHIOBaHHS piBHA 3a0pyAHEHHS I'PYHTIB | BUOOPY MeTOAIB NOA4anbLLIOI PeKyrbTUBALLil TEPUTOPIN.

SUMMARY. INFLUENCE OF OIL POLLUTION ON SOIL AND PHYTOTOXIC EFFECT IN
CONDITIONS OF UZHHOROD DISTRICT OF ZAKARPATTIA

Bodnariuk R. M., Vakerych M. M., Nikolaichuk V. I., Hedzur T. I., Belchhazy V. J.,
Vajda P. V.

The influence of oil pollution on the soil and the phytotoxic effect on the example of test objects
Raphanus sativus L. and Linum usitatissimum L. have been investigated in the laboratory. It has
been established that the test cultures being studied can be used to substantiate the safe level
of oil content in the soil, which will allow them to be used for assessing the level of soil
contamination and the choice of methods for further remediation of the territories.

BIIMAHUE AOHOPA CEPOBOAOPOAA U XOJ1I0AOBOIO 3AKAJINMBAHUA HA
AKTUBHOCTb ®EHUNANAHUHAMMOHUWUITMA3bI U COOEPXAHUE
®JIABOHOMAOOB B NMPOPOCTKAX O3UMbIX PXXU U NWEHULUbI

Mopenosa E. U.}, Konynaes 0. E.» 2, AcTtpe6 T. 0.}, PsiGuyH H. U.2

1XapbKOBCKWMIt HALMOHArbHBIN arpapHbIii yHnBepenTeT um. B.B. lokyyaesa
n/o Joky4yaeBckoe-2, r. XapbkoB — 62483, YkpauHa, e-mail: plant_biology@ukr.net;
2XapbKOBCKUIA HaLMOHarnbHbIN YHBepcuTeT M. B.H. KapasuHa
nn. Ceobogbl 4, r. XapbkoB — 61022, YkpanHa
*WnucTuTyT pacteHnesoacTea um. B.A KOpbesa HauyoHanbHOM akagemun arpapHbIX Hayk
YkpauHbl, MockoBckuin npocnekT, 142, r. XapbkoB — 61060, YkpaunHa

K HacTosilwemy BpemMeHn XopoLo nay4veHbl pyHKumMm cepoBogopoaa (H,S) kak curHanbHOro
nocpeaHuka B knetkax mnekonutawowmx (Gadalla, Snyder, 2010). Ponb cepoBogopoaa B KneTkax
pacTeHu uccnegoBaHa 3HauuTenbHO crabee, XOTS C HegaBHMX NOpP Monekynbl H,S oTHOCAT K
KrntoyeBbIM ra3oTpaHCMUTTEpaM pacTuTenbHbix knetok (Hancock, Whiteman, 2016). Bnuaxue
AOHOPOB CEpPOBOAOPOAA HA YCTOMYMBOCTb PACTEHUIN K HEKOTOPLIM CTpecc-akropam, B HaCTHOCTU
K runoTepmMmnn, octaeTcs ManoudyydeHHbiM. O4HOM U3 BaXKHbIX NPUYMH NOBPEXOEHUSA paCTEHUIN Npu
HU3KNX TemnepaTypax ABNAeTCs BTOPUYHBLIN OKUCIIUTENbHLIN CTpecc. B cBA3M € aTUM akTuBaums
AHTUMOKCMAAHTHOW CUCTEMbI paccMaTpUBAETCS KakK OOWH M3 KITHOYEeBbIX MEeXaHU3MOB aganTtauum
pacteHui K genctsumio xoropa. K BaKHbIM HWU3KOMOMEKYNSPHbIM aHTUOKCUAAHTaM OTHOCATCSH
dnasoHomabl. [MokasaHo noBbiweHWe obuiero copepxaHusa cnasoHonaoB (OneHnyeHko u ap.,
2008) n konu4yecTtBa aHToumMaHoB (Konynaes u ap., 2016) npu HU3KOTEMMNepaTypHON agantauum
nweHuybl. OgHaKO BNUSAHME cepoBoAOpOda Ha coaepXaHwe (PnaBOHOMAHBIX COEAWHEHUN Y
pacTeHui Npu rmnoTepMUM NPakTUYECKN He N3y4eHo.

Wcecneposann BnvsHne poHopa H,S rugpocynbdpuga Hatpua (NaHS) Ha akTMBHOCTb
deHunanaHnHammoruinmuasel (PAJT) n copgepxaHue ¢naBoHOMOOB B MNPOPOCTKAX O3UMbIX
nweHuubl (copT JockoHana) n pxu (copT Mamate Xynoepko) npu obeivHon Temnepatype (21°C) n
B YCNOBUAX XOnogoBoro 3akanueaHua (7 cytok npu 3°C). Yepes 2 cyToK 3akanMBaHus
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OTMeYanocb TpaH3UTOpHOoe noBbiweHne akTnsHoctn PAJT y obGoux BMAOB 3nakoB. Takke
aKTUMBHOCTb bepMeHTa yBenuumBanacb nog BnunsHuem obpaboTku npopocTtkoB 0.1 mnm 0.5 mM
NaHS B 06bl4HbIX TEMNEPATYPHbIX YCNOBUSAX U OCOBEHHO Ha (DOHE 3akanvBaHuA. 3akanuBaHue u
aencteue aoHopa H,S Bbi3biBanu noebllieHMe 06LWero cogepkaHns riaBoOHOMOOB N KONMNYeCTBa
aHTouunaHoB. bonee 3amMeTHbIM MOBbILLEHWE COAEPXKaHUS aHTOLMAHOB Npu AencTemun goHopa H,S
ObIN10 y NPOPOCTKOB MieHuLbl. [pu coveTaHum rmnotepmun 1 obpaboTkm npopoctkoB NaHS aToT
achbpexT yeunusanca. O6paboTtka AoHOpoM H,S Bbi3biBana yMeHbLUEHNE COAEep)KaHUsi NPOAYKTOB
NepoKCUOHOro OKUCIIEHUS NMNUAOB B MPOPOCTKax 06omx 3nakoB nocne OeNCTBUS 3akanuBatoLlen
Temnepatypbl M 0OCOBeHHO nocne ux npomMopaxuBanua npu —5°C. Takke nog BRMSHUEM
0bpaboTkn NaHS noBhbillanocb BbXKMBAHWE 3aKaneHHbIX W He3akaneHHbIX MPOPOCTKOB Mocne
KpmnocTpecca. Takum ob6pasomM, OOQHUM N3 MEXAHU3MOB MOMNOXUTENBHOIO BANAHNA goHopa H,S Ha
YCTOMHYMBOCTb MPOPOCTKOB MLIEHULbI U PXU K TMNOTEPMUN SABMSETCA 3aBUCUMOE OT aKTMBHOCTMU
®AJ1 HakonneHne GNaBOHOMAHBLIX COEAVHEHUN, o0nagalroLlnX BbICOKOW aHTUOKCUOAHTHON
aKTUBHOCTbIO, N YMEHbLLUEHNE NOCNEeACTBUA BTOPUYHOIO OKUCITMTENBHOIO CTpecca.

SUMMARY. ACTION OF HYDROGEN SULFIDE DONOR AND COLD HARDENING ON
ACTIVITY OF PHENYLALANINE AMMONIA-LYASE AND FLAVONOID CONTENT IN
SEEDLINGS OF WINTER RYE AND WHEAT

Horievova E. I., Kolupaev Yu. E., Yastreb T. O., Ryabchun N. I.

The influence of H,S donor sodium hydrosulfide (NaHS) on phenylalanine ammonia-lyase (PAL)
activity and content of flavonoids in rye and wheat seedlings at hormal temperature (21°C) and
under cold hardening conditions (3°C) was studied. It was concluded that one of the
mechanisms of the positive influence of the H,S donor on resistance of cereals seedlings to
hypothermia is the PAL-dependent accumulation of flavonoid compounds, which have a high
antioxidant activity, and a decrease in effects of secondary oxidative stress.

BMInNB TOKCUYHUX METAIJIB — CBUHLUIO TA KAOMIKO HA
MIKPOTPYBOYKU KNITUH TOJTOBHUX KOPEHIB ARABIDOPSIS THALIANA

NopoHoBa l. |., Emeus A. |., Bniom A. B.

[epxxaBHa ycTaHoBa «lHCTUTYT xap4oBoi BioTexHonorii Ta reHoMikn HAH YkpaiHn»
Ocunoecbkoro 2-A, Mm.Knie—04123, Ykpaina
e-mail: inna.horiunova.ukr@gmail.com

KniTMHHI  MexaHisMn  IiTOTOKCUYHUX  epeKkTiB  MeTarniB-nosioTaHTiB  HaBKOSTULIHBOIO
cepeposua (Ni, Cd, Pb, Al, iH.), y TOMy uMcni Binku-MileHi Ta CUrHanbHi Kackagu, siki npuiMaoTb
y4yacTb B LETOKCMKALUIMHMX npouecax POCAWHHMX OpraHiaMiB Ha 3abpygHEHHS HaBKOMMULLHLOMO
cepefoBULL, TOKCUMHUMKM MeTanamu, noTpebyloTb AeTanbHOro BMBYEHHSA. 3-MOMiK  BigoOMUKX
MilLIEHE TOKCMYHUX MeTaniB Ha ocobnmBYy yBary 3acryroBye LIMTOCKENEeT POCIIMHHOI KNiTUHU, a
came MikpoTpyboukn (MT) Ta MikpodinaMmeHT POCAMHHUX KITITUH, SKi € NigrpyHTsIM ANs OCHOBHMX
npoLeciB XUTTERIANBHOCTI KNITUHKW, 30Kpema, iX noginy Ta pocty. Kagmin (Cd) ta ceuHeub (Pb) €
OOHMMW 3 HanObINbll TOKCMYHUX BOAOPO3YMHHMX MOSIOTAHTIB IPYHTIB, SKi MNOTpannsawTb B
HaBKOJSINLLHE CepedoBuLlEe 3 MPOMUCIIOBMX BigxodiB Ta docdaTHUX AobpuB, i akymymnolTbecs
nepeBaHO B KMiTUHaX 30H aKTUBHOIO POCTY KOPEHIB, a came anikarnbHii MepuctemMmi Ta 30Hi
poatdary (Liu et al., 2003/2004). Came Tomy, gocnimkeHHst BnnmBy Cd Ta Pb Ha uuTockener
POCIVNHHOI KMiTUHK gOMOMOXe BinbLu Kpalle 3p03yMiTU MeXaHi3aMM TOKCUYHOCTI, BKa3aHuX MeTarnis.
Omxe, Hamu Bynu npoBeeHi AocniaXeHHst No BU3HayeHHi Bnnmey Cd i Pb Ha pict Ta mopdbonorito
Ta opranisauito MT kniTvH ronoBHmnx kopeHis Arabidopsis thaliana (gfp-map4) — mogenbHun ob’ekT
ansa npwkntTeBoi Bidyanizauil MT pOCAWHHMX KNIiTWUH, 3a AOMNOMOrow MeToAdiB CBITNOBOI Ta
nasepHoi ckaHyo4oi Mikpockonii. OTxe, nig snnuesom Cd (koHueHTpauii 1, 5, 10 Ta 20 mkM) Ta Pb
(koHueHTpauii 500 HM, 1, 10 Ta 50 MkM) BigbyBaeTbCA A0303anexHe iHribyBaHHA POCTY FOMOBHUX
kopeHiB A. thaliana, a TakoX BiOMMpaHHS KMITUH 30H POCTY, NEepexiaHOI 30HW Ta po3TAry,
30inblEeHHs OOBXMHM Ta KiNbKOCTI KOpeHeBuX BoOMockiB. OnucaHi 3miHM pocTy i mopdponorii
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KOpEHiB MOXYTb BigbyBaTUCA TakoXX BHACNIAOK NOpyLleHHs opraHisauii MT. Hamn 6yno nigibpaHo
HaNMEHLUI JieBi KOHUEHTpaLiT TOKCUYHUX MeTanis, Npu SK1X 3MiHK opraHisauii MT B kniTuHax 6ynu
He 3Ha4yHMMK, ue — 1 MkM Cd ta 500 HM Pb. Tak, Bka3aHi KOHLUEHTpaLii BUKNUKanu 3MiHW HaTUBHOIT
opieHTauiil MT B KniTMHaxX enigepmMu 30H MNoAiNy, NepexigHoi 30HU, 30HU PO3TAry, 3 BUCXIOHOI
nornepeyHoi Ha 4acTKOBO MOB3AOBXKHIO Ta HeBnopsigkoBaHy. B Tom yac, $IK KNITUHM FNMOMHHMX
LUapiB KOPEHSI, @ caMe KIiTUHK anikanbHOi MepUCTEMM Ta KNITUHWU Kopwn 36epirann TMNOBY ANSA Uux
KNiTMH opranisauito MT. B Tol 4ac, ik 30inbLUeHHs koHueHTpauin go 1, 10 Ta 50 mkM Pb Ta go 5,
10, 20 mkM Cd Buknukano gyxe cunbHy HeBnopsigkoBaHicte MT Ta ix yacTkoBy abo/i noBHy
aenonimepusadito. Takum YMHOM, HaMM BnepLle BCTAHOBMEHO B3AEMO3B'A30K MiXK iHMOyBaHHAM
pPOCTY ronoBHUX KOpeHiB, 3MiHaMmu Mopdonorii kopeHie A. thaliana i peopraHizauieto MT y ixHix
KIiTUHaX.

SUMMARY. INFLUENCE OF TOXIC METALS — LEAD AND CADMIUM ON MICROTUBULES
ARABIDOPSISI THALIANA MAIN ROOT CELLS

Horiunoval l. I., Yemets A. |., Blume Y. B.

The results of research on the influence of lead and cadmium on microtubules of plant climax
are shown in the work. The relationship between root growth inhibitions, changes in the
morphology of the roots of A. thaliana and the microtubules reorganization in their cells were
shown.

OCOBJINBOCTI BOOAHOIO PEXUMY OEPEBHUX POCJIUH B PIBHUX
YMOBAX M. KAM’AHUA-NOAINTbCbKOIo

Mpuropuyk I. A.

Kam’aHeupb-NoginbCbknii HaLioHanNbHU yHiBepcuTeT iMeHi IBaHa OrieHka, kad. Gionorii Ta
MeToauKM i BUknagaHHs, Byn. OrieHka, 61, m. Kam’aHeub-lMoginbcekun — 32301, YkpaiHa
e-mail: physioplants@gmail.com

Yp6aHisauis npupogHOro cepedoBulia MNpU3BOAUTE A0 3HAYHOrO MOTIPLIEHHSA  SKOCTI
HaBKOMIMLIHLOrO CepefoBuLLa, O Mae HeratMBHWA BMAMB Ha POCMAMHHICTE (MeHuk, 2013).
Baxnueoro naHkolo meTaboniamy pocnvH € BOAHWA OOMiH, 3MiHM SIKOFO BUKIMKaKOTb 3MiHN
GaraTbox MeTaboniyHmx npouecis B opraniami (MMHatuwmH, 2015). BUBYEHHSA FONOBHUX PUC LbOrO
npolecy A03BoNsE 3’'ACyBaTh CTaH BOAHOro 6anaHcy pociuH, a TakoX CTyNiHb MOro BignoBigHOCTI
yMOBaM HaBKOMULIHLOrO cepegosuia (Manbko, 2016). YHiKanbHMMK iHOMKATOPaMKN €KOMOTYHUX
YMOB i CTaHy 3abpyaHEHHs1 HaBKONMWLIHBbONO CepefoBUlla B MICTi € OepeBHi POCIMHK, LWO
BigirpaloTb porib YHiBepcanbHUX MPUPOLHUX DINbTPIB OYULLEHHS FPYHTY, MNOBITPS W BOAW BIiA
TEXHOreHHUX 3abpyaHeHb, MalTb BaroMe apxiTeKTypHe, fliKkyBanbHe Ta HapogHorocrnogapcbke
3Ha4yeHHs. Tomy MeTo poboTU € BUBYEHHA OCODNMBOCTEN BOLHOMO PEXMMY AEPEBHUX POCIVH B
pi3HMX ymoBax M. Kam’saHus-lNoginbcbKoro.

JocnigxeHHss npoBoaunuCce Ha nigidbpaHmx ginsHkax m. Kam’sHusa-MNoginbcbkoro: Tovka 1 —
BoTtaHiyHMA cap (30Ha YMOBHOrO KOHTPOMK) Todyka 2 — napk «KomcomonbCbkun» no Byn.
Kpun'skeenya (06°i3Ha gopora ans BaHTaXHWX aBTOMOOGINIB), Touka 3 — nepexpecTtsi NPOCMeKTy
pyweBcbkoro Ta Byn. KHA3iB KopiaToBuuiB, Touka 4 — nepexpectss NpocnekTy [pyweBCcbLKOro ta
Byn. lywkiHcbkoi, Touka 5 — npocnekT [pywescbkoro nobnudy BAT «3aBog aoepeBopisarbHOro
iHcTpyMmeHTy «MoTop» imM. I. |. MeTpoBcbkoro» (Todkm 3, 4, 5 — 3HaxoOoATbCSA B3OOBX OOpPOrv 3
iHTEHCUMBHMM pyxoMm aBTomobiniB), Touka 6 — nepexpects Bynuub LeByeHka Ta [yLKiHCBKOI
(TepuTOpia 3 HE3HAYHMM pyxoMm aBToMobinie). O6’ekTamn gocnimpkeHHs 6ynn Acer platanoides L.,
Betula pendula Roth, Aesculus hippocastanum L. Ta Tilia cordata Mill.

B pesynbTati gocnigpkeHb 3'9COBaHO, WO BiAHOCHWA BMICT BOAM Yy NMUCTKaxX AOCHIOXKYBaHUX
BUOiB B pisHMx ymoBax M. Kam’aHua-MNoginbcbkoro 3miHioBaBcA: Yy A, hippocastanum
crnocTepiranoca AOCTOBipHE 3HWXKEHHA Boau Yy Touui 2 Ta Touui 3, Todi Ak y T. cordata
cnocTtepiranocs 36inbLUeHHs BIGHOCHOro BMICTy BOAM, MOPIBHAHO 3 KOHTporeM. Y A. platanoides Ta
B. pendula gocToOBipHMX 3MiH BiQHOCHOrO BMICTY BOAM Y NUCTKaX, MOPIBHSHO 3 KOHTPOSIEM, He
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3acpikcoBaHo.

3MiHM eKOMOriYHNX YMOB 3POCTaHHS BMKITMKANM 3MEHLLEHHS KoedilieHTy BOOOBIAHOBEHHS Y
BCiX AoCnigxyBaHux BuaiB gepeB Ta 36inblueHHA  KoediuieHTy BOAO3aTpUMMaHHA Y
A. hippocastanum Ta B. pendula. Bigomo, wWwo 36inblueHHs KoediuieHTy BOAO3aTPUMaHHS B
NOripLEHNX yMOBaxX BOAOMOCTa4YaHHs!, CMOCTePIraeTbCa Y HECTIMKUX A0 3aCyxXu BUAIB POCNUH, Togi
AK MOCYXOCTiNKi BMOW MOBINbHilIEe pearyloTb Ha 3MiHWM BogHoro GanaHcy (Hecteposa, 2013).
MoriplweHHss yMOB BOOOMNOCTAYaHHA MPU3BOAUNO OO 3HWXKEHHS MOKa3HUKIB  KoediuieHTy
NOCYXOCTINKOCTi Ta AeiumTy BOOHOr0 HAaCUYEHHS SIUCTKIB LOCIiQKYBaHMX OEPEB.

TakMM 4YMHOM, HaNUCTIMKILLMMW 3@ MOKas3HMKaMu BOAHOrO pexumy Yy M. Kam’aHui-
MopinecbkoMy € A. platanoides Tta T. cordata, ski OOUINbHO BMKOPUCTOBYBaTM B MapKOBUX
aHcaMbnsix Ta BYfIMYHOMY O3€fEHEHHI.

SUMMARY. FEATURES OF THE WATER REGIME OF TREE PLANTS IN DIFFERENT
CONDITIONS OF KAMYANETS-PODILSKY

Hryhorchuk I. D.

The peculiarities of water metabolism of tree plants in various conditions of Kamyanets-Podilsky
city are revealed. It was shown that the parameters of the water regime of the trees varied both
depending on the conditions of growth and on the species. With the change in the conditions of
growth, the indicators of the drought-resistance coefficient decreased, the water deficit
increased, the relative water content decreased and the water content decreased. It is
concluded that in the conditions of the city of Kamyanets-Podilsky the most stable are Acer
platanoides and Tilia. cordata.

AHTAIMOHU3M L-APITMHUH- N HATPAT-3ABUCUMOIO NYTEU CUHTE3A NO
NP UHOYLUMPOBAHUUN AHTUOKCUOAHTHON CUCTEMbI MPOPOCTKOB
MWEHULbI U X TEMIOYCTONYNBOCTHU

Kapneu 0. B.}, Konynaes 10. E." %, LLisugeHko H. B.}, Nyrosas A. A.*

1XapbKOBCKWii HALMOHArbHLIN arpapHbIii yHnBepenteT um. B.B. [okyyaeBa
n/o [JokyyaeBckoe-2, r. XapbkoB — 62483, YkpauHa, e-mail: plant_biology@ukr.net;
2XapbKOBCKUIA HaLMOHarnbHbIN YHBepcuTeT uM. B.H. KapasuHa
nn. Ceoboapl 4, r. XapbkoB — 61022, YkpavnHa

Okemp asota (NO) Kak OguH U3 CUrHamnbHbIX MECCEHIXKEPOB WUrpaeT BaXKHYK pofib B
ajantaumm pacTeHMn K [OEWCTBUIO CTPEeccOopoB pasnuyHonm npupodbl (Song et al., 2006).
OCHOBHbIMW MYTSAMWU CUHTE3a OKCuaa as3oTa CYUTAKTCH HUTPAT/HUTPUT- U L-aprMHUH-3aBUCUMBINA.
MepBbli NpeanonaraeT BOCCTAHOBIIEHWE HUTpaTa M HUTpPUTA A0 OKCuaa asoTa C yyacTuem
LMTO30MbHOM HUTpaTpeaykTasbl (Shi et al., 2008). Bropon nytb npegycmatpmaeT cuHTe3 NO B
pe3ynbTaTe OKUCHEeHUs L-aprmHuHa, YTo MOEHTUYHO OCHOBHOMY MexaHu3My obpa3oBaHus okcuaa
asoTa B KneTkax »umBOTHbIX (Mur et al., 2013). OgHako ero Hannyue y BbICLLUMX PacTEHWU NOKa He
yAaeTcs Aoka3aTb MOMEKYNSApPHO-reHeTU4eCKUMN MeTogamu.

Mpn nccneposaHm NO-3aBUCUMBIX PU3MOSNIOrMYECKMX NMPOLLECCOB Y pPacTEHUN B KayecTBe
aoHopoB NO Haubonee 4acto MUCMNOMb3YT HUTPOMNPYCCUA HaTpUSA, pexe S-HUTPO30ornyTaTuoH
(GSNO). B 10 Xe Bpemsi cnabo M3y4yeHa BO3MOXHOCTb MHAYLMPOBAHUSA CTPECC-NMPOTEKTOPHbIX
CUCTEM pacTeHUN (B YaCTHOCTW, AHTMOKCWMOAHTHOM) 3K30r€HHbIMW HUTPATOM M L-apruHuHOM,
KOTOpble SAABMSIOTCA €CTeCTBEHHbIMM cybcTpaTtamu Ansa epMeHTaTUBHbLIX peakunin obpasoBaHus
NO. PaHee Hamu 6bII0 nokasaHoO 4YacTUYHOE HUBENUpPoBaHWE 0O6paboTKoN L-aprMHUHOM
MHOYyLMpYyeMoro HUTpaToM yBenuyeHus cogepxaHna NO B KOpHAX npopocTkoB nweHuubl (Kapnew
n ap., 2017). iueimn cnosamu, Habnoganca aHTaroHM3m ABYX NOTEHUManbHbIX JOHOPOB OKcuaa
asoTta. B cBA3M ¢ 3TMM nNpeacTaBnsano nHTepec uccnegoBatb pasgenbHoe U COBMECTHOE BIIMSIHNE
HUTpaTta W L-aprMHMHa Ha aKTUMBHOCTb aHTMOKCMAAHTHbIX depmeHToB B cBa3n ¢ NO-
NMHOYLMPOBaHHbIM (hOPMMPOBAHNEM TEMIOYCTOMYNBOCTM NPOPOCTKOB.

O6paboTtka npopoctkoB 20 MM HuTpaToM Hatpys m 5 MM L-aprMHMHOM Bbi3blBana
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MOBbILLIEHNE aKTUBHOCTM cynepokcuaancmyTasel (CO[), kaTanasel 1 reaskonnepokcuaassl (IMO)
B KOPHsIX. B TO e Bpemsa npu COBMECTHOM AEWCTBUMM HUTpaTa U L-apryHuHa yBenuyeHue
aKTMBHOCTU KaTanasbl OblIO MEHee CyWeCTBEHHbIM, YeM npu obpaboTke KopHen ogHum L-
apruHnHoM. C opyron CTOPOHbI, NPy COBMECTHOM 06paboTke KOpHEN HUTpaATOM U L-aprmMHUHOM He
NPOSIBNANOCL MNOSIOXUTENBHOE BRAWSHUE HuUTpaTa Ha aktusHocTb [T10. lNMpu ogHoBpeMeHHOM
OENCTBMM HUTpaTa M L-aprmHnHa Ha KOpHM NPOPOCTKOB 3aMETHOMO MX aHTaroHn3ma BO BIMSAHWUM Ha
akTnBHocTb CO[] He Habntoaanoce. Mo aenctBnem obomx aoHopoe NO oTMe4yanoch NoBbLILLIEHNE
YCTOMYMBOCTW MPOPOCTKOB K MOBpexaatollemy Harpesy. OgHako npu ogHOBpPEMEHHON obpaboTke
KOpHen HUTpaTom u L-aprmHnHOM aToT acbdekT HuBenuposancsa. Cnegyet OTMETUTb, YTO Apyrue
nccnenoBaHHble  aMuMHOKUCIOTbl  (L-BammH  n  L-acnaparvH) He BNUANM  Ha  aKTMBHOCTb
AHTUOKCUMAAHTHbIX (PEPMEHTOB UM TENfOoyCTOMYMBOCTb MNPOPOCTKOB UM Ha  MposiBNeHue
dusmnonormnyecknx adppekToB HUTpaTa. CaenaHo 3aknoyeHne 0 BO3MOXHOM aHTaroHM3me HUTpaT-
3aBUCUMOro M L-apruHmH-3aBucumoro nyten obpasoBaHmsa NO B KOPHSAX NLLIEHMLbI.

SUMMARY. ANTAGONISM OF L-ARGININ- AND NITRATE-DEPENDENT PATHWAYS OF
NO SYNTHESIS AT INDUCTION OF ANTIOXIDATIVE SYSTEM OF WHEAT PLANTLETS
AND THEIR HEAT RESISTANCE

Karpets Yu. V., Kolupaev Yu. .E., Shvidenko N. V., Lugovaya A. A.

The treatment of roots of wheat plantlets with L-arginine and sodium nitrate caused the increase
of activity of superoxide dismutase, catalases and guaiacol peroxidases in them and raised their
resistance to the damaging heating. At the combined influence of NaNO; and L-arginine these
effects were partially levelled. The conclusion about the possible antagonism of nitrate-
dependent and L-arginine-dependent pathways of NO formation is made.

ANHAMIKA BMICTY XNOPO®IIB Y IMCTKAX NMPEACTABHUKIB POAY
ACER L. B YMOBAX YPBOLIEHO3Y

JNlerocTtaeBsa T. B.

[HINpOBCbKMIA HauioHanbHWI yHiBepcuTeT iMeHi Onecsa MNoH4apa, kad. gisionorii Ta iHTpoayKuii
pocnvH, npocnekT [arapiHa, 72, m. [JHinpo — 49010, YkpaiHa
e-mail: tanyaleg1975@gmail.com

Ocobnueoi yBarm y BMBYEHHI isionoro-6ioxiMiyHMX OCHOB aganTtauii pocnvH  Oo
aHTPOMOreHHNX BMMAMBIB NOTPebyloTb AEpeBHiI POCMWHU, SKi BMKOPUCTOBYHKOTLCA SK OXKepeno
OepeBUHN, BUKOHYIOTb I'PYHTO3aXUCHY, MapoSoriyHy, caHiTapHO-ririeHiYHy Ta pekpeauinHy yHKLiT.
Ak BGioiHOWKAUIMHMIA  NOKA3HWK BMSIMBY aHTPOMOIEHHUX CTPECOBMX (PaKTOpPiB Ha POCIAUHMK
BUKOPUCTOBYHOTb MOKA3HUKM 3MEHLLUEHHSI BMICTY XJSIOPOMiny B acUMINAUIMHUX OpraHax POCIIvH.
Mpwn ubOMy, BNAMB TEXHOrEHHOrO 3abpyAHEHHA aTMOCdEPU BUKITUKAE HE NULLE 3MEHLLEHHSA BMICTY
NiIrMeHTIiB B NNUCTKaX, 0OCOGNMBO Ha 3aknoyHMX eTanax BereTtauii (KopwwukoB, 1995), ane n
3HMXKEHHS cniBBigHOLWEHHS xriopodinie a i b (beccoHoBa, 1999).

Y 3B’d3Ky 3 UMM, HaMW OOCAILKEHO 3MiHM BMICTY Xnopoduiny y BereTtaTMBHUX oOpraHax
npegctaBHUKIB pogy Acer L. 3a aHTPONOreHHMX ymoB iCHyBaHHA. Tak, y Acer platanoides L.
BNPOAOBX Beretauii HamMu BiAMIYEHO 3HKEHHST BMICTY xropodiny a Ha gocnigHux ginsHkax go 30
% MOpPIBHAHO i3 KOHTponem, xrnopodiny b - go 54 %. Y nuctkax Acer pseudoplatanus L. 3
aBTomarictpanen M. [OHinpo BMIiCT xnopodiniB a 1a b BNpogoBx BCiX deHodad Takox Oys
3HWKEHMI NOPIBHSHO C MOKa3HMKaMKW KOHTPOSNbHUX POCINH: Y ddasy akTUBHOIO POCTY - Ha 21-49 %;
BTOPUHHOIO pocTy - Ha 21-48 %. A y dasy NpuUNMHEHHS POCTY BiOMIYEHO MEBHE 3HWKEHHS
NpoLecy HaKoMUYeHHsI MIrMEHTY K B OOCIIOAHWX, TaK i B KOHTPOSbHUX pocnuHax. Hanbinbiu
CTIiKUM O XPOHIYHOrO BNANBY aeponontoTaHTiB BuaABmMBca Acer negundo L. Y nuctkax AocnigHux
POCANH 3 NPOCMEKTIB 3 MEHLLUMM aHTPOMOreHHUM HaBaHTaXEHHsIM y a3y akTUBHOIO poOCTY BMICT
Xnopodinis 3HMWKEeHUN Ha 6-9 % BIAHOCHO KOHTPON. Ha AinsHkax 3 BULLMM piBHEM 3abpyaHEHHS
Ler nokasHuk 3HmkeHo Ha 19 % (np. O. Mong) i 20 % (np. 6. XmMenbHMUbKoro). MNepexia pocnuH oo
HaCTyMHOro etany BereTauii XapakTepudyBaBCsl 3pOCTaHHAM pPiBHA BMICTY Xxnopodinie, ane
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BIJHOCHO KOHTPOJSIHO BiH BYB 3HWKEHWUIA Ha MOHITOPUHIOBUX TOYKax Ha 7-24 %. Y ¢asy NpunmHeHHS
pPOCTY HaMKn BUSIBfieHa TEHAEHLis 40 MNEBHOMO 3HWKEHHS OOCHILKYyBaAHOro nokasHuka oo 23 % Ha
npocnekrax Micra.

TakumM 4YMHOM, BUW3HAYEHHsI [Oii iHrpedieHTiB BUKMAIB aBTOTPAHCMOPTHUX 3acobiB Ha
NIrMEHTHUA KOMIMJIEKC KMEHIB MOKa3amno, WO 3HWXEHMA BMICT xnopodinie a i b 1a ix cymu
crnocTepiraBcs BNPOAOBX BCbOro BereTauiiHoro nepioay, Wo nigTeepaxye YyTnmBiCTb POCHVH 40
YMOB iCHyBaHHS. Lle moxe 6yTn HacnigkoM npurHiveHHsa npouecy hopMyBaHHSA XnoponnacTiB Ta ix
dyHKUioOHanNbHOT akTMBHOCTI. MigBuLeHa KinbkiCTb XNopodiny a Bkasye Ha HECTINKICTb xrnopodiny
b B cTpecoBux ansa pocnuHu ymosax. OTxe, 3MiHM B cknagi OTOCMHTETUYHMUX MIrMEHTIB B yMoBaX
aHTPOMOreHHoro 3abpyAHEeHHA € ajanTauield pocnMH A0 YMOB ICHYBaHHS, WO [OOUiNbHO
BUKOPUCTOBYBATU OJ1S1 XapakTEPUCTMKN CTaHy OOBKINS.

SUMMARY. THE DYNAMICS OF CONTENT OF CHLOROPHYLLS IN LEAVES OF
REPRESENTATIVES OF SORT OF ACER L. IN THE CONDITIONS OF URBOCENOSE
Legostaeva T. V.

It was found that chronic contamination of environment of air pollutants on basic highways
Dnepr leads to the decline of level of chlorophyll in the leavs of Acer platanoides L., Acer
pseudoplatanus L. and Acer negundo L. during phenophases. Thus, in the conditions of
contamination of environment by the ingredients of extrass of motor transport, content of
chlorophyll b is lower, comparatively with chlorophyll a, that characterizes instability to
contamination of this form of pigment.

AKTUBHICTb PR-BUIIKIB NMWEHULI 3A IHPIKYBAHHA FUSARIUM
GRAMINEARUM TA BIMNINBY CUTHANIbHUX MOJNEKYI1

Monopa4eHkoBa O. O., Puwakosa O. B.

CenekuinHO-reHeTUYHUI IHCTUTYT-HauioHanbHUn LEeHTP HACiHHE3HABCTBA Ta COPTOBMBYEHHS,
Osigiononbcbka gopora 3, M. Ogeca, 65036, YkpaiHa

Mpwn B3aemogii 3 pitonaToreHaMmu y poCiMH BMUKAETbCA KOMIMITEKC 3aXMCHUX MeXaHi3MiB, [0
yucna sKux BigHocuTbes cMHTe3 PR-6inkiB. OgHnmu i3 npeagctaBHMKaMuy Umx BinkiB € xiTHasun Ta
B-1,3-rnoKkaHasu, siki BBaXXatoTbCsl MapKepammn 3aXMCHOro Bigryky pocrvH Ha Aito pi3HMX NaToreHis.
Lli eH3aumn 3gaTtHi pynMHyBaTM OCHOBHI KOMMOHEHTWU KITITUHHOI CTiHKM rpubiB, Takum YMHOM
nepeLlKoKaloun NPOPOCTaHHIo i Ta po3noBclokeHHIo rpuba (Hegde, Keshgond, 2013). Ix
KOOpPAMHOBAHE HaKOMUYEHHS B POCIIMHAX PeryrioeTbcs curHanbsHumn cuctemamm (Lanuposa u
ap., 2013). B gakocTi curHaneHUX Monekyn suctynatoTb xacmoHoBa (PKK) Ta caniumnosa (CK)
KUCIOTK, 9Ki NPUMMaloTb y4acTb B iHOYKUIT CTPECOBUX Ta iIMyHHUX peakuin pocrnuH (TapyeBcKui,
2002).

MeToto Hawoi poboTn Oyrno BMBYEHHSA 3MiHM AKTMBHOCTI XiTWHa3W, [(-1,3-rmokaHasyv B
NpopocTKax MuweHuui 3a iHdikyBaHHA 30yaHukammn dysapiody Ta BninuBy CK i 2)KK B 3B’A3ky 3i
CTIiMKICTHO POCANH 4O AaHOro NaToreHy.

JocnigXeHHss OuHaMiKM 3MiHM aKTUMBHOCTI €H3MMIB NpW MPOPOCTaHHi 3epHa MWweHuUi Ha
npoTtasi 8-mu Oi6 nokasano, Wo MakCMMarbHUA piBEHb aKTMBHOCTI XiTUHA3W cnocTtepiraBcs Ha 4-5
Ao0by B MpopocTKax CTINKOro Ta Ha 7 goby y CNPUMRHATNMBOIO COPTIB MWEHMUI, @ MakCUManbHWUN
piBeHb aKTMBHOCTI [3-1,3-rntokaHasn BCTaHoBNeHU Ha 4-5 4OOy NpOpOCTaHHS B HaA3EMHIN YacTUHI
Ta KOPEHSIX MPOPOCTKIB CTIMKOro Ta CNPUMHATIMBOIO COpPTiB. BusiBneHi ocobnmBOCTI 3MiHK
aKTUBHOCTI XiTMHa3n Ta (-1,3-rnioKaHa3n B NPOpOCTKax 3a iHiKyBaHHA Fusarium graminearum i
aii CK 1a XK B 3anexHOCTi Big piBHA CTIMKOCTI COPTIB NuweHuui o 30yaHuKiB doysapiosy Ta
YnHHMKa BnNmMBY. OTpUMaHi AaHi WoAo 3MiHM akTMBHOCTI BMBYEHMX eH3uMiB nig Bnnueom CK Ta
KK BKasyloTb Ha y4acTb UUX CNONyK y perynsuii akTMBHOCTI XiTUHa3 i B-1,3-rniokaHas Ta naHuosi
CUrHarnbHUX LWNSXIB, SKi NPU3BOAATb A0 eKCNPeCil 3aXMCHUX reHiB Ta iHAYKyBaHHS 3aXMCHUX Binkis i
(POpMYBaHHS CTIMKOCTi POCIMH NLEHMULi A0 rpMBHUX NaToreHis, 3okpemMa Ao 30yAHKMKIB hy3apiosy.
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SUMMARY. WHEAT PR-PROTEINS ACTIVITY AT THE INFECTION OF FUSARIUM
GRAMINEARUM AND ACTION OF SIGNAL MOLECULS

Molodchenkova O. O., Rushchakova O. V.

The differentiated changes of activity of chitinase and B-1,3-glucanase in the wheat
seedlings upon infection of agents of fusariose and influence of salicylic acid and
jasmonic acid are established. These changes depend from the level of wheat varieties
resistance to Fusarium graminearum and influencing factor. Received results about the change
of activity of chitinase and (-1,3-glucanase under the action of salicylic and jasmonic acids
show the involvement of these compounds in the chain of signaling pathways that lead to the
expression of protective genes and the formation of resistance of wheat varieties to Fusarium
graminearum.

NMPOPOCTAHHSA HACIHHA TOMATY (SOLANUM LYCOPERSICUM) 3A Al
A-TOKO®EPOIJTY B YMOBAX 3ACOJIEHHA

NaweHko K. M., KonecHikos M. O.

TaBpincbKkUn gepXaBHUI arpoTEXHOMNOMNYHUIA YHiBEpCUTET
np. b.XmenbHuubkoro, 18, M. Menitonons, 72310, YkpaiHa
e-mail: yuliia.paschenko@tsatu.edu.ua

IHTEHCUBHI arpoTexXHONOril 3aKpUTOro rpyHTY, NOCTYNoBa Aerpagauist I'pyHTIB, 3aCTOCYyBaHHSA
CUNbHOMIHEepanisoBaHWX BOA Ta apigHi KIMMaTU4Hi yMOBU NPU3BOAATL A0 BUHUKHEHHSI CTPECOBOrO
CONMbOBOr0 HaBaHTaXEHHA MNpW BUPOLLYBaHHI OBOYIB | SK pe3ynbTaT A0 BTpaT ypoxaiB Ta
3HWKEHHS SAKOCTi npoaykuil. 3aconeHHs rpyHTOBOro cepefoBula BUKIWKAE MOPYLUEHHSA
OCMOTUYHOIO N IOHHOrO roMeocTasy POCIIMHHUX KNITUH, @ TakoX HarpoOMa)KeHHsI B HUX TOKCUYHUX
pPEeYOBMH, LLO HEraTMBHO BMSIMBAE HA NPOPOCTaHHSA HACiHHA Ta MopdoreHes pocnvH (Zhu, 2002).
Tomart (Solanum lycopérsicum) gocuTb YyTnMBa O CONbOBOrO CepedoBuLLa OBOYEBA KynbTypa.
OpgHuM i3 3acobiB  MOCWUNEHHST CONEpPe3NCTEHTHOCTI Moxe ©OyTu nepegnociBHa 06pobka
CTUMYNSATOPaMn POCTY HaciHHA abo pocnuH, Wo BereTyoTb. BitamiH E (a-Tokodepon) BusiBnsie
NOTY>XHi aHTUOKCUOAHTHI BNACTUBOCTI 3aBASKM MOro 34aTHOCTI 3B’si3yBaTW akTUBHI pagukanu Ta
BNMBaTW Ha aKTMBHICTb bepmeHTiB. B psagi pobiT nokaszaHa emeKkTUBHICTb €K30reHHoro
3aCTOCYyBaHHSA Tokodepony Npy BUPOLLYBaHHI KBAcosi, NbOHy, nweHuui, pucy (Mohammed, 2011,
Munne-Bosch, 2014). Tomy wmeTol poboTu 6yno 3'sicyBaHHA OCOGNMBOCTEN BMIMBY Q-
ToKObeporny Ha GioMeTpUYHI MOKa3HMKM NPOPOCTKIB TOMATy 3a YMOB CONbOBOro CEpeaoBMLLA.

HaciHHa TomaTtiB copTy CaHbka KOHTPOSIbHOrO BapiaHTy npopowyBann y BOAHOMY
cepepoBuLi B yvawkax lMetpi npotarom 10 gi6. ConboBe cepenoBuLLe CTBOPHOBANN LUMISIXOM
npopouwyBaHHa HaciHHa Ha 0,1 M posumHi NaCl. HaciHHa pocnigHux BapiaHTiB 06pobnsanu
contobinisoBaHMM npenapaTom Ha OCHOBI a-Tokodepunauetaty (a-Td) B koHueHTpauisx (0,001;
0,01; 0,1; 0,5 r/n).

MpopoLuyBaHHS HaCiHHSA ToMaTiB NPU3BENO A0 BipOrigHOro 3MEHLUEHHSI CXOXOCTi HacCiHHA 3a
paxyHOK CTBOPEHMX YMOB Aenpecii BOAHOro noTeHuiany Ta niMiTyBaHHs NOTOKY BOAW K dbakTopy
akTuBaLii npopocTtaHHsa. Tak, 3a aii a-T® (0,001 Ta 0,01 r/n) cxoxXicTb HaciHHA ToOMaTy 3pocTana
Ha 6,5 Ta 14,5% BignoBigHO Ta Habnwxanacs OO CXOXOCTi HaCiHHA, WO MnpopoLlyBanocs Ha
BOOHOMY cepegoBuwli. Pasom 3 Tum, Oinbll BUCOKI KOHUEHTpauil a-T® HaBnaku iHribyBanm
NpOpOCTaHHA HaciHHA. B xoai gocnigy BctaHoBneHo, wo ao-Td (0,001 ta 0,01 r/n) 36inbwysaB
CUpYy Macy KopeHiB Ta npopocTkiB Ha 15,5 Ta 27,2% BignosigHo. AHanoriyHa eqeKTUBHICTb
BigMiYeHa N nNpu po3paxyHKy Cyxoi macu, sika 3poctana 3a faii a-T® B npopoctkax Ha 19,6%,
KopeHsix - Ha 29,0% nopiBHAHO 3 pOCMMHaAMM COMbOBOro KoHTposnt. Cnig BiamiTuTi, wo OGinbL
BUCOKi KOHUeHTpauii a-T® (0,1 Ta 0,5 r/n) He CTUMynioBanM HaKOMMYEHHS CUMPOI Ta Cyxol Macu
NPOpPOCTKIB i KOpeHiB TomaTiB. OAHIEI0 3 MPUYMH ranbMyBaHHS POCTY Ta 3aTPUMKU PO3BUTKY €
HakonuyeHHst oHiB Na® Ta CI' Ta iX TOKCMYHWMIA BNMUB Ha KMiTUHW. CONboBE HaBaHTaKEHHS
BMKITMKANO YNOBINIbHEHHSA (a3 po3TAryBaHHA KNiTUH Ta 3HM3UNO OOBXWHY NPOPOCTKIB i KOpeHiB. 3a
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yMOB nepeanociBHoi 06pobku HaciHHs a-T® (0,001 ta 0,01 r/n) BigMi4eHO 3pOCTaHHA AOBXWUHM
NpopocTkiB Ta KopeHiB 10-g4eHHMX TomaTiB. a-T® y OinNbll BMCOKMX KOHLIEHTpAUISX HaBnaku
3HWXKYBaB AOBXMHY NPOPOCTKIB Ta KOPEHiB TOMaTiB.

Mpenapat Ha ocHoBi a-T® crnpuse nocnabneHHo Oii TOKCUYHMX MeTaboniTiB Ta, AK HACNIAOK,
onocepeakoBaHO CTMMYIOBAB POCTOBI Mpouecu. TakMum 4mMHOM, nepepnociBHa 06pobka HaciHHSA
TomaTiB npenapatoM Ha OCHoBI a-T® B koHueHTpauiax 0,001-0,01 r/n cnpusie nNiaBULLLEHHIO
nabopaTopHOi CXOXOCTi, 30inblUye cuny poCcTy TOMAaTiB Ha paHHbOMY eTani MPOPOCTaHHS, Lo
BKa3ye Ha MiagBULLEHHS IX CTIMKOCTi 4O XIOPUOHOIO 3aCONEHHS.

SUMMARY. GERMINATION OF TOMATO SEEDS (SOLANUM LYCOPERSICUM) UNDER
THE A-TOCOPHEROL EFFECT AND SALINITY CONDITION

Paschenko U., Kolesnikov M.

The results of exogenous a-tocopherol influence on germination of Solanum lycopérsicum at
early stage of growth under salt stress were highlighted. It is shown that a-TPh (0.001-0.01 g/L)
increased laboratory germination of tomato seeds by 6,5-14,5%. a-TPh increased tomato
seedlings and roots raw and dry weight. The length of tomato seedlings and root which
incubated on potassium-chloride medium increased under a-TPh influence. The higher doses
(0.1-0.5 g/L) of o-TPh inhibited the growth of tomato.

BINMUAHUE 3AKATTUBAHUA NMPU PASHOWU NMPOOOIMKUTENIBHOCTU
OHSA HA MOPO30YCTOUYMBOCTb COBPEMEHHbBIX
COPTOB ABYPYYEK MNMWEHULUbI

®daitt B. W.%, F'y6uu E. 10.%, depoposa A. P.%, Harynsk O. U.

! CeneKkuVMOHHO-reHeTUYECKUI HCTUTYT — HaLuMoHarbHbIN LIeHTP CeMEHOBEAEHMS 1
COpTOU3y4eHUs, oTAEeN ObLLEN N MONEKYIIAPHOM reHEeTUKM,
Osuguononbckasa gopora, 3, r. Ogecca, 65036, YkpavHa, e-mail: faygen@ukr.net
2 Opecckuii HaUMOHarbHbIN arpapHblii yHiBepouTeT,
yn. MNanTtenenmoHoBckas, 13, r. Ogecca, 65012, YkpaunHa

B nocrnegHve roabl B CBA3W C U3MEHEHUAMM KNumaTa NOAHWMAETCA BOMPOC cenekumu
COPTOB ABYpPYYeK MLeHWLbl UK UX elle Ha3biBaloT anbTepHATUBHBIMU copTaMu. XO3ANCTBEHHas
LEHHOCTb [BYpYYeK 3aknyaeTcs B TOM, YTO B crnyvae HebnaronpuaTHOW OCEHW MOCEB MOXHO
nepeHecTn Ha BECHY, a BECHOM - CesiTb B U3PEXEHHbIX OCEHHUX NOceBax CeMeHa TOro e copTa.
BmecTe ¢ Tem copTa anbTepHATMBHOrO TWMa pasBUTUS Y MLWEHUUbl He MNOYyYUnn LUMPOKOro
pacnpocTpaHeHus. OgHUM 13 NUMUTUPYIOLLNX (PakTOpoB BHEAPEHWS COPTOB ABYPYYEK ABMSETCH
MEHbLLAsi N0 CPaBHEHMIO C COPTaMU O3UMOrO TUMa pasBUTUS MOPO30- | 3MMOCTONKOCTb. pun aToM
NPOAOCIMKNTENBHOCTb OHA MPY 3akanvBaHUM MMEET CyLeCTBEHHOE 3HayeHue Ha hopmMmupoBaHue
MOPO30CTOMKOCTY ABYPYHEK.

Llenb HacTosiwen paboTbl OLEHUTb MOPO3OCTOMKOCTb COBPEMEHHbLIX COPTOB MLLEHWLbI,
oXapakTepu3oBaHHble aBTOpaMM X CO3AaHUA Kak ABYPYYKM, MO MOPO30YCTONYMBOCTM NPOPOCTKOB
npv 3aKkanuBaHUK B YCNoBusixX yanmHeHHoro (16 yacoB) u ykopoyeHHoro (12 YacoB) AHs.

Pasmax BapbupoBaHUA MO MOPO3OCTOMKOCTU MpU 3akanuBaHMM B YCMOBUAX YANMHEHHOrO
AHsa cocTtaBnsan ot 0% (3umospka, XytopsiHka, Conomus) oo 65% (LectonanoBka), yKopo4eHHOro
— oT 0% (3umospka, XyTtopsiHka) Ao 71% (MupoHosckas 808 Vrn-B7a). OueHKM MOPO30CTONKOCTU
COpPTOB [BYpyYeK Mpu ABYX BapuaHTax 3akanMBaHUs B 3HAYMTENbHOM CTEMeHW coBnajatoT
(r=0,81). Bmecte c Tem HekoTopble copTa (L897 A23, AdwHa, lMannaga, Lectonanoeka)
dopMmpytoT Boree BbICOKYHO MOPO30YCTOMYMBOCTL Ha 3 — 23% npu 3akanvBaHWM pacTeHUn B
yCnoBusix yanuHeHHoro AHs. [Opyras 4vacte coptoB (Conomwusi, Demir 2000, JlacTtouka,
MupoHoBckass 808 Vrn-B1a) HaobopoT npossenana 6onbwyw Ha 13-30% yCTOMYMBOCTbL [0
oTpuuaTenbHbIX TemnepaTtyp nNpv 3akanuBaHUW B YCNOBUSAX YKOPOYEHHOro AHsa. [MogobHas
3aKOHOMEPHOCTb XapaKTepHa W AfS KOHTPONbHOro o3umoro copta bopeuin (npesbilweHne 24%).
CopTta 3umosipka, XyTopsiHKa, Slpa He pearnpoBanu Ha U3MEHEHUs1 MPOAOIPKUTENBbHOCTM OHS Npn

51



Cekuia 3. MexaHiamu aganTuUBHOCTI Ta CTilKOCTi POCNWH

3akanuBaHun pacteHuin. lepBble OBa BbiMep3ann HE3aBUCUMO OT YCMOBWIM 3akanvBaHus, a
MOPO30yCTONYMBOCTb copTa fApa B 06oux BapuaHTax coctasnsna 33% xuBblx pacteHun. B uenom
Mo ONbITY YPOBEHb MOPO30YCTOMYMBOCTM COPTOB NPW 3aKarMBaHUN B YCIOBUSAX YOASIMHEHHOIO OHS
(33% >KMBbIX pacTEHUN), HKE TaKOBOro COPTOB MPW 3aKanvMBaHUM B YCITOBUAX YKOPOYEHHOTO OHS
(47%  xuBbIX pacTteHun). MoOpO30CTOMKOCTb  ABYpPYYEK MONIOXKMTENbHO  CBA3aHa C
NPOAOCIHKNTENBHOCTBIO Nepuoaa A0 KOMOLWEHUS B YCNOBUAX YOASIMHEHHOrO M YKOPOYEHHOro AHS
UTOTPOHaA N OTpULATENBHO — C TAKOBOW NPM O3MMOM MOCEBE.

SUMMARY. EFFECT OF HARDENING AT A DIFFERENT LENGTH OF THE DAY ON FROST
RESISTANCE OF MODERN VARIETIES OF ALTERNATE WHEAT

Fait V. |., Hubich O. Yu., Fedorova V. R., Naguliak O. I.

The essential differences in frost resistance of the alternate wheat varieties during hardening under
conditions of a shortened and extended day are shown. Wheat variaties responded individually by
increasing/decreasing of frost resistance due to the change of hardening conditions. The conditions
of the shortened day, in general, contributed to the increase of the frost resistance of varieties in
comparison with the conditions of hardening during the extended day period.

CTIUKICTb AHATOMIYHUX XAPAKTEPUCTUK CTEBJIA PTELEA TRIFOLIATA
A0 BMJUBY IHFPEAIEHTIB NPOMUCITIOBUX BUKUAIB SO, TA NO,

KOcunisa T. I.

[HINpOBCbKMIA HauioHanNbHWI yHiBepcuTeT iMeHi Oneca NoH4apa,
kadpenpa disionorii Ta iHTpoAyKUii pocnuH, np. Marapina, 72, m. Hinpo — 49010, YkpaiHa
e-mail: JusypivaTatjana@i.ua

[1ns ouiHIOBaHHA CTaHy AeKopaTUBHUX YarapHUKIB 3@ YMOB TEXHOreHe3y Ta CTINKOCTi pOCIvH
00 MEBHUX (PITOTOKCUKAHTIB 3aCTOCOBYHOTb MOPOMETPUYHI, 4i3ioNoro-6ioximMivHi, LMTOreHEeTNYHI
M aHaTOMIYHI noka3Huki. OcTaHHI TpMBaniwWi LWOA0 OTPUMAHHS iHopMaLii, ane OOCUTb HagilHi
ANA OiarHOCTUKM 34aTHOCTI POCIIUH BUXMBATU B TEXHOrEHHUX yMoBax 3pocTaHHs (KprBopyuko,
BeccoHoBa, 2017). Exonoro-aHaToMiYHUI METOA BUWSIBIISIE aganTauiviHi peakuii pocnvH Ha piBHi
KNiTWUH, TKaHWH i opraHiB, OCKIiNMbKM npoueck ix opmyBaHHs BigobpaxatoTb isionoro-GioximMiyHi
MEXaHi3aMMn pPOCTY M PO3BUTKY POCINH 3a HOpMaribHUX i CTpecoBuX yMOB cepegoBuwla (bBpalioH,
YUukaneHko, 1992; Albrerhtova, 2004).

OG’ekT gocnimkeHHa — iIHTpoAyueHT nTenesa Tpunucta Ptelea trifoliata L. (poguHa Rutaceae
L., pig Ptelea L.). Bigbip matepiany nposogunu y BepecHi 2011 p. Ha ABOX NpoOOHMX AiNsHKax: y
3abpygHeHin 30Hi, po3TawoBaHin Ha BiacTaHi 2 km Big 3AT «[Hinponpecy» M. [Hinpo (npiopnteTHi
3abpygHioBadi SO, Ta NO,) Ta B KOHTPONbHIN 30HI — bBoTaHiyHOMY cagy [HINPOBCbLKOro
HauioHanbHOro yHisepcuteTy imeHi Oneca [oOH4Yapa, Oe KOHUEHTpauil TOKCUYHMX rasiB He
nepesuwysann [OK. T[ictonorivnmi aHania ctebna nposogunu 3a [lepmsakosum (1988).
EkcnepumeHTanbHi aaHi 06pobneHo cTaTUcTUYHO.

[ocnigkeHHss nokasann BIAHOCHO BWCOKY CTIMKICTb aHaTOMIYHMX MOKa3HukiB cTebna
ogHopivHoro naroHa P. trifoliata o aeporeHHoro 3abpyaHeHHss SO, Ta NO,, xoua BUABUNUCS AesKi
BiAMIHHOCTI MiXX TOBLUMHOIO FCTONOrYHNX eflEMEHTIB, NTOKanisoBaHMX B Pi3HUX MicLsX naroHa. Tak,
TOBLUMHA NEPBUHHOI kopu cTebna B ymMOBax NPOMMCIIOBUX EMICii B OCHOBI naroHa 3pocTae (3a
paxyHOK MiABULLIEHHST LUMPUHN KOPKY Ta KOJIEHXIMM), @ Ha NMOro BEpXiBLi 3HWKYETLCA. 3MEHLLEHHS
uboro napameTtpa BiabyBaeTbcs B pesynbTati cytTeBoro (Ha 45,1 %) 3HWKEHHA TOBLLMHU
napeHxiMn NepBUHHOI KOpWU.

XpoHiyHa gis Ha pocnnHm SO, Ta NO, npnBoauTb A0 3pOCTaHHA TOBLLMHU M'AKOro nyby sk B
OCHOBI MaroHa, TakK i Ha Moro BepxiBLi, a Ny6’ssHNX BOMOKOH — Nnvwie B OCHOBI naroHa. ToBLYMHa
BTOPMHHOI KOpW 3a paxyHOK LibOro 36inbLlUyeTbCA NO BCi AOBXWHI NaroHa. UnpuHa gepeBuHu B
ctebnax pocnuH P. trifoliata, Wwo 3pocTaloTb Yy NPOMMUCAOBIA 30Hi, HE 3MIHIOETLCA MOPIBHAHO 3
KOHTponem, a fiamMeTp cyavH 36inblUyeTbCA sIK B OCHOBIi, Tak i Ha BepxiBUi naroHa (Moxe
iHTeHcndpikyBatTn BOogHMM OBMIH pocnuH). [iameTp cepueBuHun y P. trifoliata B ocHoBi naroHa
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3pocTae MNopiBHAHO 3 KOHTponem Ha 22,5 %, a Ha BepxiBLUi NaroHa He 3a3Ha€ AOCTOBIPHUX 3MiH
BiJHOCHO [OCNiAXKYBaHMX MOKa3HMKIB Y POCINUH i3 YMOBHO 4YMCTOI 30HU. [liameTp ctebna 3pocTae B
ocHoBi ctebna (i cknagae 112,8 % Big KOHTPONbHOrO 3HAYEHHA) Ta HE 3MIHIOETLCS Ha WNOro
BepxiBLi (Pi3HULA MiXK KOHTPOMNBHMMK Ta AoCAiAHMMN BapiaHTamu HegocToBipHa npu p < 0,05).

36inbLUeHHs Wwapy 3axMCHUX TKaHWH NepBUHHOI Kopu cTtebna (denemm Ta komneHximu), a
TakoX TOBLUMHM M'Akoro nyby Ta BTOpMHHOI kopu B ctebnax P. trifoliata € npossoM aganTuBHMX
peakLii pOCNNUH Ha HeraTyMBHY Ait0 NPOMUCIIOBUX BUKMAIB HA PiBHI TKAHWH Ta OpraHiB i 3abesnevye
CTiMKICTb POC/NIMH B YMOBaX aHTPOMOreHHOro CTpecy.

SUMMARY. RESISTANCE OF ANATOMIC CHARACTERISTICS OF PTELEA TRIFOLIATA
STEM TO THE INFLUENCE OF SO, AND NO, POLLUTION

Yusypiva T.

The influence of industrial SO, and NO, pollution on stem anatomic parameters of P. trifoliata
one-year shrubs in steppe Prydniprovya conditions was examined. The study proved, that in
technogenesis conditions P. trifoliata plants have thicker cork, collenchyma, cortex, phloem and
soft bast, though such stem parameters (xylem radius) do not differ much from check
characteristics.

PEAKLMS MYTAHTOB APABMOOMNCUCA COI1 U JIN1 HA OEACTBUE
METUITXKACMOHATA U COJIEBOIO CTPECCA

Actpe6 T. 0.}, Konynaes 10. E." %, WWBuaeHko H. B.Y, AmuTpues A. N.°

1XapbKOBCKNIt HALMOHArbHLIN arpapHbIii yHmBepenTeT um. B.B. okyyaeBa
n/o [JokyyaeBckoe-2, r. XapbkoB — 62483, YkpauHa, e-mail: plant_biology@ukr.net;
2XapbKOBCKUI HAaLMOHanbHbIN yHuBepcuTeT um. B.H. Kapasuna
nn. Ceoboapl 4, r. XapbkoB — 61022, YkpanHa
3YIHCTUTYT KNETOYHOMN BMONOrN 1 FeHEeTUYECKON HXeHepun HauvoHanbHoM akagemMumn Hayk
YkpauHsbl, yn. Akagemuka 3abonotHoro, 148, r. Kne — 03143, YkpauHa
e-mail: dmitriev.ap@gmail.com

Peuentopom >xacmoHaTa, cneuuduyHo CBA3bIBAOLWUM M30NENUnHXacMoHaTt, cuMTaeTcs
6enok COI1 (Lackman et al., 2011). Baaumogencteune nsonenuymHxacmoHata ¢ COI1 npuBogut K
ero aktmeauuu n Bzaumogenctauto ¢ penpeccopamm XXAK-curdHana JAZ- (Jasmonate-Zim-Domain)
Genkamu, KoOTOpble HanpaeBnswTcs B 26S npoTeacombl Ana gerpagauumn. Takmm obpasom
OTKpbIBaeTCcA curHanbHbin NyTb XKAK K cneumdunyeckum TPaHCKPUNLMOHHBLIM — ddakTopam
cemenctea MYC. Cuutaetcsa, yto JIN1/MYC2 gaBnsetca ogHUM W3 TNaBHbIX MONOXUTEMNbHbIX
PerynaTopoB XacMoHaTUHAyunbensHoM akcnpeccum reHoB y Arabidopsis thaliana (Ismail et al.,
2012). OgHako TpaHckpunumoHHbii daktop JIN1/MYC2 3agencteoBaH B peanusauunn addekTos
He Tonbko XKAK, Ho n abcumsoBon kncrnothl (Lorenzo et al., 2004) u, BepodATHO, okcuaa asoTa
(Palmieri et al., 2008). MNoaTomy ocCTaeTcsl HEACHbIM, CBA3aHa JiM HU3Kas CONeyCTONYUBOCTb
MYTa@HTOB jinl MMEHHO C HapylWeHWeM >KaCMOHAaTHOrO CUrHanuHra, wnuM OTAMYMA Mo
CONeyCTOMYMBOCTM  pacTeHUn AMKOro Tuna W MyTaHTOB jinl oOycrnoBneHbl y4dactvem
TpaHckpunumoHHoro caktopa JIN1/MYC2 B gpyrux curHanbHbIXx nyTax. B cBaAsn ¢ atum ansa
BbIICHEHUS PONN XKAaCMOHATHOrMO CWUrHanmuHra B perynsaumm CTPecc-npOTEKTOPHbIX CUCTEM
apabugorncuca npu CconeBOM CTpecce LenecoobpasHbl CpaBHUTEMbHbIE WCCNeoBaHUA C
MyTaHTamMu No pasnmyHbiM ero 6enKoBbIM KOMMOHEHTaM.

Wcecneposanu BnvsiHne meturmkacmoHata (MK, 50 mkM) n conesoro ctpecca (150 mM
NaCl) Ha dyHKUMOHMPOBAHNE AHTUOKCUOAHTHON W OCMOMPOTEKTOPHON CUCTEM paCTEHUN
apabugoncuca gukoro tuna (Col-0) n aedeKkTHbIX MO XaCMOHATHOMY CUrHanuHry: coil u jinl.
ConeBon cTpecc MHrMbMpoBan pPOCT pacTeHui Bcex Tpex reHotunoB. O6paboTtka MXK nepen
CONEBLIM CTPECCOM MOSIOKUTENBHO BNUSANA TOMbKO Ha POCT pacTeHWM OMKOro Tuna. Takke vy
pacteHu Col-0, obpaboTtaHHbIX M)XK, B oTnnyMe oT MyTaHTOB COil 1 jinl, B yCrOBUSIX CONEBOro
cTpecca CcoxpaHanucb 6nmskue K KOHTPOS0 BENMMYUHBI CoAepXKaHMsA XNOPOUIOB 1 NOBbLILLANOCH
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coaepxaHme kapotuHomgoB. ObpaGoTtka MXX He BnMsina Ha aKTUBHOCTb aAHTUOKCUAAHTHbIX
hbepMEHTOB M copepxaHue nponvMHa y ob6oux MyTaHTOB, AedEKTHbIX MO >XaCMOHaTHOMY
curHanuHry. Mpu coneBom cTpecce nokasaTenu akTMBHOCTM CyrnepokcuMaaMCMyTasbl, kaTanasbl U
rBasikonnepokcMaasbl, a Takke COoAepXaHuUsi MPoriMHa M aHTOLMaHOB Yy PacTEeHU AMKOro Tuna,
obpaboTaHHbIx MXK, OblnM 3aMeTHO BbIlEe, YeM Y KOHTPOrbHbIX. [lonyyeHHble pesynbTaTbl
CBUAETENbCTBYIOT O BaXHOW PO XXacMOHAT-3aBUCUMMbIX NPOTEKTOPHbLIX CUCTEM B YCTONYMBOCTM
pacTeHuin apabuaoncuca Kk coneBomMy CTpeccy.

SUMMARY. REACTION OF ARABIDOPSIS coil AND jinl MUTANTS ON ACTION OF
METHYL JASMONATE AND SALT STRESS

Yastreb T. O., Kolupaev Yu. E., Shvidenko N. V., Dmitriev A. P.

Effects of methyl jasmonate and salt stress on functioning of antioxidant and osmoprotective
systems of wild-type Arabidopsis plants (Col-0) and ones defective in jasmonate signaling
namely coil and jinl were investigated. Treatment with MJ before salt stress positively
influenced only the growth of wild-type plants. Under salt stress, the activity of superoxide
dismutase, catalase and guaiacol peroxidase, as well as the content of proline and
anthocyanins, in wild-type plants treated with MJ, was significantly higher than in control plants.

PECULIARITIES OF LEAF CELL ULTRASTRUCTURAL ORGANISATION OF
TRITICUM SPELTA L. AFFECTED BY EXTREME TEMPERATURES

Babenko L. M., Babenko A. V., Kosakivskal. V.

M.G. Kholodny Institute of Botany of the National Academy of Sciences of Ukraine, 2,
Tereshchenkivska st., Kyiv, 01601, Ukraine
e-mail: lilia.babenko@gmail.com

In nature, plant organisms are exposed to adverse environmental factors that significantly
limit their life activities. These factors cause changes in the pattern of their physiological
processes, activate the systems of adaptation to unfavorable existence conditions (Kosakivska et
al., 2015, 2017; Venzik et al., 2012, 2017). Extreme temperatures are one of the most common
abiotic stressors, which result to morphological, physiological and molecular changes that affect
the growth and productivity of plants (Hurkman, Wood, 2011; Barlow et al., 2015; Hatfield, Prueger,
2015). The photosynthetic apparatus is the most sensitive to the temperature conditions (Kislyuk et
al., 2007, 2008; Babenko et al., 2017, 2018). Changes in the mesophyll cell structure were
reported to depend on the temperature stress intensity and duration, plant species and its stress
resistance. In our work, we analyzed effects of high (40°C, 2 h) and positive low (4°C, 2 h)
temperatures on the ultrastructure of leaf mesophyll cells, content of photosynthetic pigments,
phenols and flavonoids in two-week-old plants of Triticum spelta. It was shown that ultrastructure of
leaf mesophyll cells in the control sample was typical: in chloroplasts of a regular lens shape there
was clearly observed a well-developed thylakoid system submerged in a fine-grained stroma. A
short-term hyperthermia caused a partial destruction of thylakoid membranes. Wave-like packing
of gran thylakoids, considerable expansion of luminal gaps, disturbance of structural connections
between gran and stroma thylakoids were observed. Under hyperthermia conditions, mitochondria
noticeably "swelled up" while crista membranes became more contrast. The number of lipid drops
in cell cytoplasm increased. The leaf content of chlorophyll, carotenoids decreased but the total
content of phenols and flavonoids increased. A short-term hypothermia resulted in an intensive
plastoglobule production, increase in the number and size of starch grains. No thylakoid membrane
destruction occurred. Some of mitochondria had a round shape (40%), their size was close to that
of controls, 26% of organelles were lens-shaped, 16% — "dumbbell"» and 18% — «cup-shaped».
Under conditions of hyper- and hypothermia, mesophyll cells of T. spelta leaves were
characterized by some increase in the degree of chromotine condensation in the nucleus. Under
hypothermia, the content and ratio of chlorophylls and carotenoids in leaves did not practically
differ from those of controls, no significant quantitative changes in the total phenol and flavonoid
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content occurred. Comparison of ultrastructural rearrangements in leaf mesophyll cells of T. spelta
under a short-term hypo- and hyperthermia allowed us to conclude that depending on the type of
temperature effects, various adaptive programs are implemented. Our findings indicate that
responses of leaf mesophyll cells of T. spelta to extreme temperature effects are expressed in the
structural-functional reorganization of the photosynthetic and energy apparatus that starts during
the first hours of stress temperature impact on the plant and is thought to be obligatory for the
adaptive programs realization. The presence of different adaptive programs may be considered as
evidence of the existence of a significant plant adaptive potential formed in the process of evolution
and due to which it can tolerate thermal stresses.

EFFECT OF MODERATE SOIL DROUGHT ON GROWTH AND
MORPHOLOGICAL CHARACTERISTICS OF TRITICUM AESTIVUM AND
TRITICUM SPELTA

Vasyuk V. A., Voytenko L. V., Kosakivska l. V.

[HCTUTYT B0TaHikm iMm. M.I". XonoaHoro HauioHanbHoi Akagemii Hayk YKpaiHm
Byn. TepelleHkiBcbka, M. Kuis , 201601, YkpaiHa
e-mail: vasuyk@ukr.net

Soil drought is one of the main factors limiting the productivity of agricultural crops.
Insufficient water supply negatively affects physiological and biochemical processes that manifests
itself primarily in the inhibition of growth and development (Kudoyarova et. al., 2013; Bengough et
al., 2011). It was established that the required level of tissue moisture content is maintained
through restrictions in moisture losses during transpiration and due to the ability of plants to
actively absorb moisture by the root system (Hsiao, Xu, 2000; Serraj, Sinclair, 2002; Waines,
Endaie, 2007). The bare-grained soft wheat Triticum aestivum and its relative hulled wheat
Triticum spelta belong to hexaploid wheats and are characterized by a homological genome
composition (Gospodarenko et.al., 2016). The winter wheat Podolyanka belongs to the group of
strong, unbearded wheats that are highly productive, frost-, lodging- and drought- resistant,
tolerant to powdery mildew, fusariosis, rust causative agents. The winter spelta Frankencorn was
produced through a reverse hybridization of older spelta varieties, it is of medium height, lodging-
and frost-resistant, eco-plastic. Our work was aimed at a comparative study of effects of soil model
moderate drought on growth morphological and biological characteristics in the two relative
species of the genus Triticum and elucidation of rehabilitation peculiarities following the watering
resumption.

Plants were grown under control condition in vessels on river sand substrate. Soil drought
was produced through a cessation of 14-day-old plants watering during 4 subsequent days until
leaves wilting and two-fold reduction of substrate moisture content. In the phase of the 2nd — 3rd
leaves (18" day) watering was resumed, growth occurred under normal conditions until 23rd day
(the phase of 2-4™ leaves). Adaptation ability of the winter wheat and spelta was determined using
the key phenotypic features of metabolic processes — dynamics of growth parameters and biomass
accumulation in the vegetative organs and plant roots.

Moderate soil drought was found to negatively effection on the growth and fresh weight
accumulation in the aboveground part and roots of both studied species. In the 18-day-old plants of
T. aestivum, the aboveground part length and mass decreased by 19% and 21%, while that of
roots by 11% and by 34%, respectively. Following the watering resumption on the 23 day, the
aboveground part and root length was less than that of controls while the root mass increased
almost two times as compared to that of after-stress plants, but it remained by 20% less than in
controls. Growth parameters of the aboveground part in T. spelta 18-day-old plants after moderate
soil drought showed some insignificant changes while the root length and mass decreased by 19%
and 48%, respectively. During rehabilitation, the difference between biometric parameters of
controls and the experiment was less noticeable, but a full recovery did not occur. Drought resulted
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in almost a 1.5-fold increase of dry weight in shoots of T. aestivum 18-day-old plants and decrease

of

T. spelta root system dry weight by 66%. Growth parameters changes and the pattern of dry

weight accumulation revealed the specificity of responses to a soil moderate drought in the studied
species. In T. spelta, the aboveground part turned out to be more tolerant while in T. aestivum,
roots were more tolerant.
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SUMMARY. EFFECT OF MODERATE SOIL DROUGHT ON GROWTH ND
MORPHOLOGICAL CHARACTERISTICS OF TRITICUM AESTIVUM AND TRITICUM
SPELTA

Vasyuk V. A., Voytenko L. V., Kosakivska l. V.

The effect of soil drought on the growth and morphological characteristics of Triticum
aestivum L. cv. Podolyanka and Triticum spelta L. cv. Frankenkorn was analyzed in laboratory.
The changes in growth characteristics and accumulation of dry matter have revealed specificity
in response to moderate soil drought in the species under study. The leaves of T. spelta were
more tolerant to moderate soil drought, whereas in T. aestivum there were roots.
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®I1310N10r0-6IOXIMIYHI ACMEKTU PErynauli MOP®OIreHE3Y POCJIVMH
M’AKOI NWEHWLI IN VIVO TA IN VITRO

ABKceHTbeBa O. O.

XapkiBCbkMI HaLioHanbHWU yHiBepcuTeT iM. B.H. KapasiHa, kadeapa disionorii i Gioximii pocnuH
Ta MikpoopraHismie, MmargaH Ceoboan 4, m. Xapkie, 61022, YkpaiHa
e-mail: avksentyeva@karazin.ua

BuB4YeHHs nipoueciB pocTy i MopcporeHesy pocrivH € OAHUM 3 HanBaXKMMBILLMX HanpsIMKIB
cy4vacHoi itodisionorii. Bigomo, wo perynduia mopdoreHesy (pocToBi NpoLecu, po3BUTOK) Y
POCANH  3LINCHIOETBCA KOMMSIEMEHTAPHOK CUCTEMOK MeTabonivyHMx, ITOropMoOHanbHUX i
reHeTn4Hux cpaktopis (Jlytoea, 2010). Y Triticum aestivum L. nweHuui M’aKoi ineHTUdIKOBaHi reHu
KoHTponto Tuny po3sutky (VRN sapuin/osmmnin) (Trevaskis, 2017) Ta dpoTtonepiognuyHoi YyTnmnBoCTi
(PPD) (Kitagawa et al., 2012), 3’acoBaHi MONEKynNspHi MexaHiaMmu iX ekcnpecii Ta eHOTMNOoBI
eekTn Ha TeMnu po3BUTKY. Y cUCTeMI perynsuii MopdoreHesy poCnuH OCUTb rMUBOKO 3’AcoBaHi
MOMEKYNAPHO-6ioNoriyHi MexaHiamMn (PyHKLIOHYBaHHS FeHeTUYHMX pbakTopiB, ane iX 3B’S30K 3
hizionoro-6ioxiMiYHMMM MpoLiecaMn He BCTaHOBMEHO. Moro 3'sicyBaHHA € akTyanbHUM Ons
nornMoNeHHs iCHyI4YMX ysaBNEHb NPO perynsuito MmopdoreHesy pocnmH ik CUCTEMY MeTabonivyHmX,
iTOropMOHarnbeHMX Ta reHeTUYHNX NPOLIECIB.

MopdoreHeTn4Hi peakuii B KynbTypi in vitro NposiBASIOTLCS GiNbLUMM PiI3HOMAHITTAM LUNSXIB
po3BUTKY HibX 3a ymoB in vivo (XKypasnés, Omenbko, 2008). Peanisauisa deHOTUNOBUX edekTiB
reHiB VRN i PPD Ha MopdoreHeTu4yHi NpoLecu, MOXNMUBO, MOXE 34iINCHIOBATUCS Yepes IX ydacTb Y
perynsuii nepebiry mMeTaboniyHnx Ta ¢iTOropmMoHanbHMX MNPOLECiB OQHOTUMNOBO, AK Y CUCTEMI
LinicCHOro pOCANHHOIO OpraHi3aMy in vivo, Tak Ha KNiTMHHOMY PiBHi Y KynbTypi in vitro.

MeToto poboTtn Byno AOCnianTM pPofib FEHIB KOHTPOMO TEMMIB PO3BUTKY M'SIKOT MLIEHWUL
Triticum aestivum L. - cuctemm reHiB apoBusauinHoro koHtponto (Vrn) Ta doTonepiognyHoi
yytnmeocTi (Ppd) B perynsauii MOporeHeTMYyHMX MpOLECiB Ha PiBHI LiNICHOrO pPOCMHHOMO
OpraHiamy 3a ymoB in Vivo Ta nonynsuii okpemmnx KniTuH 3a yMOB in Vitro. HanbinbL KopekTHUMun
MogensamMu 3’dAcyBaHHs edqekTiB reHiB Tuny po3BUTKY Ha isionoro-6ioxiMiyHy perynsuito
MopdooreHesy € i3oreHHi 3a uumu reHamu niHii (NILs), 60 BOHWM BignoBigalnTb NpUHUMAY €4UNHOI
BiAMiHHOCTI. [ocnimkeHHs npoBoAuNM 3a YMOB BereTauiHuX, NonboBUX OOCNidiB Ta Ha Moaeni
KynbTypu in vitro Ha 6asi kadegpu oisionorii i Gioximii pocnnH XapkiBCbKOro HauioOHanbHOro
yHiBepcuTeTy imeHi B.H. KapasiHa. 3a pe3ynbratamm ekCnepumeHTiB BCTAHOBIIEHO, O anenbHui
cTaH nokycie reHis VRN BM3Havyae TeMnu po3BUTKY i30MiHiK. JliHiT 3 gomiHaTHUMK anensammn VRN
A1a i VRN Dla nepexogdaTb 0O KOMOCIHHS paHile, HiX NiHia 3 gomiHaHTHUM anenem VRN Ba. Y
KynbTypi in vitro anenbHWi cTaH nokyciB reHie VRN He 3MiHOeTbCA. PocToBi npouecu in vivo
(HakonuueHHs 6Giomacu) y niHiK, ski posBmBaloTbca cnosinbHeHo VRN B1a T1a PPD Bla
BiAOYBaETLCA IHTEHCUBHILLE, HiX Y NiHiN 3 npuckopeHum po3sutkom - VRN A7a i VRN Dla ta PPD
Dla Tta PPDAla. KanycoreHe3 Ta picT nepecagkoBoi KanycHOI KynbTypu BigbyBaloTbCs
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iHTEHCUBHILLE Y NiHIN 3 OMIHAHTHUM reHoM B1a, 4Ki in vivo po3BMBaAETLCA MOBIMNBHO, HXK Y MNiHIN 3
OOMiHaHTHUMKM reHamn ATa i D1a, siki po3BMBalOTLCS iN Vivo NPUCKOPEHO. Y MiHil, sKi pisHATLCS 3a
ctaHoMm nokycis reHis VRN i PPD (aoMiHaHTHWIA/peLeCBHMI) pi3Ha iIHTEHCUBHICTb nepebiry oOMiHy
BYrneBOAiB Ta a30TOBMICHUX CMONYK, aKTUBHICTb OKCWOOPEOyKTa3, TakoX BOHM PIi3HATLCA 3a
diTtoropmoHanbHum 6GanaHcom. PesdynbTaTu gocnigXeHb nokasanu, Lo KOMMSIEKCHa CTiMKICTb
i3oreHHMX niHin OO HecTadi Bosiorn, BMCOKOI TemnepaTtypu Ta fii ditonaTtoreHiB 3anexuTb Bif
ctaHy nokyciB VRN i PPD. MopdoreHHun noteHuian y KynbeTypi in vitro niHin, wWwo
XapaKTepM3yTbCA NPUCKOPEHMMN TeMnammn po3BuTKy in vivo VRN Ala, VRN Dla , PPD Dla i
PPD Ala BuLini, HX Y NiHin 3i cnosinbHeHUMn Temnamu po3suTky VRN B7a ta PPD Bfa. binbL
NPOOYKTUBHUMM € iHiT 3 npuckopeHumn Temnamum po3sntky VRN Dla ta PPD Ala B NOpiBHSAHHI 3
NiHIAMK, WO pO3BMBAIOTLCHA CMOBINIbHEHO. 3a pes3ynbTatamu OOCHiOXKEeHb MPUNYCKaeTbCH, Lo
edektn reHis VRN i PPD Ha mopdhoreHe3 pocrnvH nuweHuli in vivo Ta in vitro peanisyloTbcs
onocepeakoBaHo, 4epe3 IX yyacTb Yy perynsudii nepebiry meTtaboniyHuMx npoueciB Ta
iToropmoHanbHoro 6anaHcy.

SUMMARY. PHYSIOLOGICAL AND BIOCHEMICAL ASPECTS OF THE REGULATION OF
MORPHOGENESIS OF PLANTS WHITE WHEAT IN VIVO AND IN VITRO

Avksentieva O. O.

The paper presents the results of the study of the physiological and biochemical aspects of the
regulation of the morphogenesis of Triticum aestivum L. plants in vivo and in vitro conditions on
the isogenic by genes VRN and PPD lines (NILs). It is shown that the effects of VRN and PPD
genes on wheat plant morphogenesis are realized indirectly, because of their participation in the
regulation of growth, metabolic processes and phytohormonal balance. Genes that determine
the pace of development of wheat plants in vivo, realize their effects also in culture conditions in
vitro.

BMnB MOOUNDPIKOBAHOIO KPOXMAIJIIO AK KOMMNOHEHTY XUBWUJIbHOIO
CEPEOOBULLA HA OCHOBHI ETANU KYNbTUBYBAHHSA ISOFEHHUX NIHIA
NMWEHWULI 3A YMOB KYJIBTYPU IN VITRO

ABkceHTbeBa O. 0., BinuHcbka O. B.2

! XapkiBcbkuin HauioHanbHWUI yHiBepeuTeT iM. B.H. KapasiHa, kadeapa disionorii i 6ioximii pocnmvH
Ta MikpoopraHiamis, marngaH Ceoboaun 4, m. Xapkis, 61022, YkpaiHa
e-mail: avksentyeva@karazin.ua
2 |HCTUTYT POCIMHHMLITBA iMeHi B.S1. KOp’eBa YKpaiHChKoi akaaeMii arpapHux Hayk
np. MockoBcbkuin 142, m. Xapkis, 61060, YkpaiHa
e-mail: bilinska@ukr.net

3a cy4acHOCTi BUMKOPWUCTAHHSA METOAIB KynbTypu in Vitro CTae OgHMM 3 HaNMNOLUMPEHILNX
iHCTPYMeHTIB gocnigxeHb y disionorii pocnuH. OCHOBOK METOAIB KyNbTypU i30NbOBAHMX KITiTUH,
TKAHWH Ta OpraHiB POCNUH € YHiKanbHa BMACTUBICTb POCMWUHHUX KMITUH — TOTUNOTEHTHICTb.
Peanizauis B ymoBax in vitro TOTMNOTEHTHOCTI KMiTWUH, dKka MPUrHiYyeTbCsl B GaraTOKMiTMHHOMY
opraHi3mi, JO3BOSISIE CTBOPIOBATN KEPOBaHi i peryrnboBaHi YMOBW, MOAENOBATU YHIKarbHi LUMNSAXA
andbepeHuiloBaHHs  Ta  BCTaHOBMOBATWM  Aeski  3aranbHi, dyHOameHTanbHi  GionoriyHi
3akoHoMipHoCTi (PewweTHikoB Ta iH., 2014). [ly)ke LWMPOKO 3aCTOCOBYIOTbCA METOAM KynbTypu in
vitro B JocnifpKeHHi OCHOBHOI CiflbCbKOrOCNO4apChKOK KynbTypu — nweHuui M’akol Triticum
aestivum L. (OQybpoBHa Ta iH., 2014). HoBiTHi 6ioTexHoNoriYHi po3pobkn y ranysi KNiTUHHMX
TEXHOMOriA [O3BOMAKTL YCMNIWHO iX BUKOPUCTOBYBATUM AN OAEp)XaHHA HOBUX (OPM POCIWH
MNLeHnLi, a TakoX Ans BOOCKOHaNeHHs icHytoumx copTis (Pocees, 2016).

Y cknagi XuBunbHUX cepedoBuLl Ans KynbTypu in Vitro pOCAWHHWUX KIITWH, TKaHWHU Ta
opraHiB, Sk NpaBuno, B SIKOCTi PEYOBMHU reneyTeopioBada Han4vacTille BMKOPUCTOBYETLCS arap-
arap — reTtepononicaxapug, SiKUA OTPMMYKOTb B pesynbTaTi nepepobku 4YepBOHUX Ta Oypux
BogopocTen. BBaxaloTb, WO arap-arap € IiHEepPTHOK pPEeYOBMHOK — He YTUNI3yeTbCca 3a
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KynbTMBYBaHHA Ta OOYMOBIIIOE OCMOTUYHY CTabiNbHICTL MNOXMBHOrO cepegosuwa. OpHak,
BUPOBHULTBO L€l pe4oBMHM Ta 1T OUYULLLEHHS AN BUKOPUCTAHHS Yy BioTeXHOMOrIT pOCnMH € 4OCUTb
BMCOKO BapTiCHMM. TOMY MOLUYK PEYOBMH anbTepTaTMBHOIO NoxomkeHHA (binvHcbka Ta iH., 2009)
Ginbw feweBoro BMPOOGHMUTBA Ta 3 MOXIMBICTIO BUKOPUCTAHHA SK MOXMBHOI PEYOBMHU ONs
POCIIMHU KMNITUH 3@ YMOB KyIbTYpW in Vitro € akTyanbHUM.

MeToto po6oTn 6yno npoBefeHHA AOCNIMQKEHHA BNNUBY MoandikoBaHoro kpoxmanto [-5a y
cknagi >xueunbHoro cepeposuwa Mypacure-Ckyra (MC) Ha edeKTUBHICTb OCHOBHWUX eTarniB
KynbTUBYBaAHHA Ta peanidauii MopdoreHeTUYHOro noTeHuiany 3a yMOB KynbTypu in Vitro nweHuuj
Mm’'akoi. MoaudikoBaHun kpoxmanb [1-5a OyB CUHTE30BaHWA Yy HayKOBO-iHXXEHEPHOMY LEHTI
«ACKO» IHcTuTyTy GioopraHiyHoi ximii i HadpToximii HAHY. ExkcnepumeHTn npoBogunu Ha 6asi
nabopaTtopii «MopdoreHe3 BUWKMX POCIMH in vitro» kadegpw ddisionorii i Gioximii pocnnH Ta
MikpoopraHiamis XHY im. B.H. KapasiHa. B sakocTi pocnvHHOro marepiany BMKOPUCTOBYBanu
isoreHHi 3a reHamu PPD niHii nweHuyi copTty Mepcia. Beogunu B KynbTypy in vitro 3a
BUKOPUCTAHHA B SIKOCTi eKCNNaHTy 3pini 3apoakn. AHanidyBanu BCi OCHOBHI eTann KyrbTUBYBaHHSA
3a YMOB in Vitro — e(peKTUBHICTb NEPBMHHOIO KanycoreHesy, MopdoreHeTUYHiI peakLii — remoreHes
Ta pM3oreHes, OTPUMAaHHS POCIVH-pereHepaHTiB Ta eeKTMBHICTb eTany ex vitro. PesynbTaTtn
Aocnigis nokasanu, WO ONTUMi3auis cknagy XuBurnbHoro cepegosuwia MC wnaxom gopaBaHHSA
XiMIY4HO MOAMMIKOBAHOrO KpOXMari B KOHUEHTpauil 7 Mr/n cnpuana ranbMyBaHHIO NPOLECIB
iHOYKUIT NepBMHHOrO KarnycoreHesy Yy BCiX AOCHILXYBaHUX i30MiHin. B uinomy, nepBuHHI KanycHi
TKaHWUHW MLWEeHULi M’AKOi, He3anexHo Bif CKraay XWBWUMbHOroO cepefosuLia, hopmyBanu HeBENuKI
OBOAHeHI, npo3opi, Ginyeati kanycu. B noganswiomMy, cdpopmMoBaHi KanycHi TKaHMHU nacuByBanu
Ha pereHepauirHi cepegoBulla 3 gogaBaHHaM ditoropmoHie 3 mr/n BAIN + 0,5 mr/n HYK Ta
KynbTMBYBanu 3a OCBITIIEHHA 2 KNK 3a 16-rogHHoro dotoniepioay. Bcei gocnigkysaHi reHoTunm
i30MiHIM NWeHuUi NposiBNanM MopdOoreHeTUYHI peakuii B KynbTypi in vitro, ane pisHoO Mipoto Ta
pi3HOI cnpsimoBaHOCTI. Bnnue moaundikoBaHoro kpoxmanto y cknagi MC ranbmyBaB LUBWUAKICTb
opMyBaHHSA MOPOreHHNX CTPYKTYp, ane CTUMynioBaB HOBOYTBOPEHHS MepUCTeMaTUYHUX 30H i
npouecu xropodinoreHedy Ta remoreHesdy. Hanbinbw edekTMBHO CTUMYIOKYMIA  BAAUB
KynbTUBYBAHHA Ha MOAMNIKOBAHOMY XMBUMbHOMY CepefloBULLI BUSIBUBCS 3a OOCMIIKEHHsS eTany
ex Vitro — nepeHeceHHs1 POCMNWNH-PereHepaHTiB Y rPyHTOBY KynbTypy. Bnnue reHotuny i3oniHii Ha
nposiB  MOPGOreHeTUYHNX peakuin B KynbTypi in vitro BigbyBaBcA OAHOTMMOBO $K 3a
KynbTUBYBAHHA Ha KOHTponbHOMY cepeposuwi MC (arap-arap), Tak i Ha moawucpikoBaHoOMy
aonaBaHHAM Kkpoxmanto [-5a. Takum 4yvMHOM, 3a pesynbTatamu AOChiAKEeHHS MoKasaHo, Lo
XiMIHHO  MOAMMDIKOBAHUA  KpPOXManb K KOMMOHEHT KMBWUIMBbHOrO cepefosulla, MOXKHa
pekoMeHAyBaTN AN BAKOPUCTAHHSA Y BIOTEXHOMOriAX M’AKOT NEHUL.

SUMMARY. INFLUENCE OF MODIFIED STARCH AS A LIVING ENVIRONMENT
COMPONENT ON THE MAIN STAGES OF IN VITRO CULTIVATION OF IZOGENIC LINES
OF WHEAT

Avksentieva O. O., Bilinskaya O. V.

The results of study of the influence of modified D-5a starch in Murashige and Skoog Medium
(MS) on the efficiency of the main stages of in vitro cultivation of wheat are presented in the
paper. It was shown that optimization of MS medium by adding chemically modified starch at a
concentration of 7 mg / | inhibited the processes of callusogenesis, stimulated morphogenesis,
formation of regenerative plants and greatly increased the efficiency of ex vitro stage.

BMNJINB CNOCOBY NOMNEPEAHBLOI OBPOBKN KONOCCSA B YMOBAX
HU3bKOI NMOCOBOI TEMMEPATYPU HA EQEKTUBHICTb AHOPOIrEHE3Y
IN VITRO Y APOIO A4YMEHIO

BinnHcbka O. B.

IHCTUTYT pocnuHHULTBa iM. B. A. KOp’eBa HauioHanbHOi akagemii arpapHuUX Hayk YKpaiHuy,
npocnekt MockoBcbkui, 142, M. XapkiB-61060, YkpaiHa,
e-mail: bilynskaov@gmail.com
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MonepeaHss 06pobka POCNMHHOIO MaTepiany € OOAHWM 3 BaXKMBUX €NeMEHTIB TEXHOMOTrIN
OTPUMaHHS TannoigiB y KynbTypi NUNsKiB in vitro, a 1i TemMnepaTypHUA pexum, TpuBanicTb Ta
crnoci6 BBaXalTbCA YMHHUKAMW, BiO SKMX 3HAYHOK MIpPOK 3aneXxuTb YacToTa Kanwco-,
embpioigoreHesy Ta pereHepadii pocnvH. Npu UbOMY B yMOBax HU3bKOI NIIKOCOBOI TemnepaTtypu
BinOyBaeTbCA He NuLLE 3aTpUMKa raMeToreHesy i NoAoBXeHHs1 ha3n BaKyoni3oBaHOi Mikpocnopw,
npugaTHoOI Ans iHAYKUiT aHgporeHesy in vitro, ane 1 cknagHi isionoriyHi i reHeTUYHi npouecwu, sKi
CNpusOTL Nepexony Mikpocrnop 3 raMeTodiTHOro Ha crnopodiTHUIA WNaxX po3suTky (Sunderland,
1985, Kasha, Shim, 2001, Maraschin at al., 2005).

MeTa gocnigXeHb nongrana B OLiHIOBaHHI BNAMBY Ha eeKTUBHICTb aHaporeHesy in vitro y
niHii aporo aumeHto [00-126 3a 36epiraHHs npu Temnepatypi 4 ° C: naroHiB y BOAi BNIpoOAoBX 5—6
ni6 (KoHTponb), goeroTpmuBanoi (28 gi6) o6pobkn isonboBaHOro konoccd y vawkax letpi 3a ymoB
BMCOKOI BiQHOCHOI BomorocTi, ane 6e3 npsiMoro KoHTakTy 3 Bogot (Sunderland, 1982) i
po3pobneHoro Hamu cnocoby gosroTpuBanoi 06pobkn (nateHT 113261). Takox O6yno BMBYEHO
edeKkT MNoedHaHHA [OBOX METOOMYHUX MPUAOMIB — [OOBroTpMBanoi nonepedHboi obpobku i
KynbTMBYBaHHS NUNSAKIB Ha cepefoBuLLax, 3aryleHUx arap-arapom Ta XiMiYHO MOAMdikoBaHUM
Kpoxmanem [5a-M.

PesynbTaTn ekcnepuMeHTy 3acBiguunuv, 3a KynbTUBYBAHHA MUISKIB, BUNYYEHUX i3 KOmnoccs,
nigoadoro gosrotpmeanin obpobui (Sunderland, 1982) 6yno oTpumMaHO BKpan HU3bKi NMOKA3HUKK
ranfonpoaykuii HesanexHo Bifg TWNy 3arycHuka. HaTomicTb 3aBAsdKM 3acTOCYyBaHHKO HOBOrO
cnocoby nonepeaHboi 06pobkM YacToTa MOPGOreHHUX NUMSKIB HA arapoBOMY CcepefoBuLLi 3pocna
344,9 0o 63,7 %, a YactoTa pereHepallii 3eneHnx pocnvH — 3 23,4 % o 49,7 % Big, 3aranbHOro Yncna
KyrnbTMBOBaHUX NWNSKIB. Kpawum JocnigHMM BapiaHTOM BUSBMIIOCA MNOEAHAHHSA 3anpOroOHOBAHOMO
Hamu cnocoby nonepegHboi 0OpPOOKM 3 KyNbTUBYBAHHSAM MNUISIKIB HA CepefoBMLLi, AKe MICTUNO
npenapat [-5aM. 3okpema, 3a nNpakTM4HO OL4HAKOBOI 3 KOHTPOSIEM YACTOTU MOPMOreHHMX NUNSKIB
Oyro oTpumMaHo BWXig POCNUH-pereHepaHTiB, akui nepesmwms 100 %, WO CBIgYMTL NPO YTBOPEHHS
BENUKOI KiNbKOCTi embpioigiB Ha OguH NMUNAK Ta iX BUCOKY pereHepauinHy 3gaTHicTb. OTpumai
pes3yrnbTaTh CBigyaTb NPO AOUINBbHICTL NOEOHAHHSA OBOX METOAMYHMX MigXo4iB 3 MeTO 36inbLUEHHS
eEeKTUBHOCTI eKcnepuMeHTanbHOro aHaporeHesy in Vitro y SYMeHIo.

SUMMARY. EFFECT OF COLD PRETREATMENT AT A LOW POSITIVE TEMPERATURE
ON THE EFFICIENCY OF ANDROGENESIS IN VITRO IN SPRING BARLEY

Bilynska O. V.

Cold pretreatment of plant material is one of the most important elements of technologies for
haploid induction in anther culture in vitro. Temperature, duration and a mode of pretreatment
are considered to be factors which largely determine frequencies of callus and embryoid
formation as well as plant regeneration. The investigations were aimed to evaluate the effect
pretreatment at 4 °C of tillers immersed in water (5—6 days), of isolated spikes in Petri dishes at
the condition of high humidity but without direct contact with water (28 days) as well as the
effect of an improved mode of pretreatment (patent 113261) on the efficiency of spring barley
androgenesis in vitro. It was shown that the frequency of green plant regeneration in line DHOO-
126 exceeded 100 % related to the total number of cultivated anthers, when combination of
improved cold pretreatment and medium supplemented with chemically modified starch D5a-M
was applied.

BB ornPOMIHEHHA YEPBOHUM CBITIIOM HA BMICT BYITIEBOAIB Y
COPTIB COI KOHTPACTHUX 3A ®OTOMNEPIFOANYHOIO PEAKLIEIO B
YMOBAX IN VITRO TA IN VIVO

Bopo3Ha O. C., TumoweHko B. ®.

XapkiBCbKMI HauioHanbHuM yHiBepcuTeT iM. B.H. KapasiHa, kad. cdisionorii i 6ioximii pocnvH Ta
MikpoopraHiamis, mangaH Ceoboau 4, m. Xapkis — 61022, YkpaiHa
e-mail: V.Timoshenko@univer.kharkov.ua
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®itoxpomn — peuentopu YepsoHoro (UC; 660 HM) Ta ganbHbOro YepBoHoro ceitna (OYC;
730 HM) BigirpatoTb NPOBIgHY porb Y POTOMNEPIOANYHIN peakuii poCinH. Bigomi OCHOBHI reHeTUYHI
Ta CUrHasnbHi MexaHi3Mu BNNAUBY AaHUX peLenTopiB Ha MopdoreHeTUYHi npouecu, NpoTe 3B'930K
aKkTMBauii (PiTOXpOMHOI cuctemn 3 peanbHUMKM pisionoro-6ioxiMiYyHMMKM NpoLecamMn BUBYEHO
HegOoCTaTHbO, X04a AaHi NpoLecK € BaroMmmmn y geTepmMiHauii pocTy Ta po3BUTKY POCIIMH.

BignosigHo, meTow Hawoi pobotn Gyno BMBYMTM BNAMB OMNpoMiHEHHss YUC B cepeawHi
TEMHOBOIO nepiogy Ha napameTpu pocTy, TEMNU PO3BUTKY Ta BMICT BYINEBOAIB Y JIMCTKAx Ta
kanycax coi K] copty Xampxnbewn ta ®INH copty ATpaHb.

Y pocnigax in vivo pocrnvHu BUpOLLYyBanu B BereTauinHii kamepi B I'pyHTOBIN KynbTypi Ha 10-
roguHHomy cotonepiogi npotarom 30 Ai6. [MOTIM  KOHTPOMbHI  POCAUHU  NPOOOBXYBanu
BMPOLLYBATW B LMX Xe YMOBax, a gocnigHi onpomiHtoBanm YC (660 HM) B cepeguHi TEMHOBOro
nepiogy npotarom 15 xB. MNpobu (apyrun nuctok 3sepxy) Biabupanu BpaHui (o 8.00) i BBeyepi (0
18.00). BBegeHHsa pocnigxyBaHUX COPTIB COI B KynbTypy in Vitro 3gilcHioBanu 4Yepes cragito
acenTMYHUX NPOPOCTKIB. [N OTPUMaHHA MEePBMHHOIO Kamnycy eKCnnaHTU UMX NpOopOoCTKiB
(cim’sponi Ta rinokoTuni) nepeHocunu Ha cepeposuwe Mypacire Ta Ckyra (MC)+5 wmr/n 2,4-[1.
lMepecagoyHy KanycHy KynbTypy OTpMMyBanu, nNacuMBylouM NEPBUHHUA Kanyc y Bili 4 TWXHIB Ha
TBepae noxueHe cepeposuwie MC+2 mr/n 2,4-[1. Yepe3 2 TWXKHI KynbTMBYBaHHS BTOPWUHHOIO
Kanycy npoBoAuIiM eKCNePUMEHT 3 ONPOMIHEHHAM 3a iAEHTUYHOK 00 YMOB in Vivo cxemoto. BmicT
PO34YMHHUX BYrneBoais BM3Ha4vanu metogom LUseuosa i Jlyk'aHeHko (1968), BMICT kpoxmarnto — no
ActpemboBuyy i KanuHuHy (1987), nnowy nMCTKOBOI MNACTUHKM Ta MPUPICT NOLWi KanycHoi
TKaHWHW BU3Ha4anu 3a gonomoroto nporpamu PhotoM.

B pesynbTati gocnigxeHb Oyno BMSBNEHO, WO nepepuBaHHA TemMHoBoro nepiogy 4YC
3aTpumyBano LUBITIHHA KOPOTKOAEHHUX POCNWH Ha 7 Aib, ane He BNAMBANO Ha TEPMIHW LBITiHHA
doTonepioanyHoO HenTpansHoro copty. Y gocnigHux pocnuH KL copty Xagxnben cnoctepiranocs
3MEHLLEHHS TX BUCOTU, KilTbKOCTi JIUCTS, NNOLLi ApYroro 3Bepxy nNucTka Ta Ccyxoi Haa3eMHoT Macu y
MOPIBHSAHHI 3 KOHTPONbHUMK pocnHamu (6e3 onpoMiHeHHs). Ha aHanoriyHi nokasHukmn ®IMH copty
AtpaHb onpomiHeHHss YC He BnnvHyno. Y paHkoBux npobax nucts JOCAiAHUX POCIWH BMICT
PO34YMHHMX BYINEBOAIB Ta Kpoxmanio OyB BULLMM MOPIBHAHO 3 KOHTPOSEM, WO MOXMIMBO €
HaCcniaKOM MOPYLUEHHS iX rigponidy Ta BiATiKaHHA 3 NIUCTA 4O aTparylumnx 30H. Y BedipHix npobax,
HaBMakW, BMICT BYITIEBOAIB Yy JUCTKaX [OOCNIAHUX pPoOCnvMH OyB MEHLWUM MOPIBHAHO 3
KOHTPOMBbHUMU, LLIO, MOXIMBO, NOB’A3aHO 3i 3MEHLUEeHHAM edeKTUBHOCTI PpOoTOCUHTEe3y. B ymoBax
in vitro onpomiHeHHst YC akTmByBano pict kanycis K[ copty Xagxnben, oTpuMaHux 3 rinokoTuniB,
WO CYNpOBOLKYBaNocs 3MEHLUEHHAM BMICTY MoOHOCaxapuiiB Ta CyMu BYINEBOAIB MOPIBHAHO 3
KOHTponem. BiporigHo, AaHi Cnonyku akTMBHO BUKOPUCTOBYBANMCb Ha POCTOBI npouecu. Y
Kanycax, oTpumaHux 3 cim'sgonen K[ copty Xagxuben, Ta onpomiHeHnx YC BMICT MOHOCaxapuais
Ta CymMu UuUykpiB OyB OinblMM MNOPIBHAHO 3 KOHTPONEM, WO CynpOBOOKYBANOCA HE3HaYHUM
npupoctoM nnowi. Ha kanycHin kynbTypi @®MNH copTy HATpaHb CTAaTUCTUYHO 3HAYYLUUX
BiMIHHOCTEN MiDX KOHTPOSbHMMWU Ta AOCMIAHUMM BapiaHTaMu 3a OOCILKYBaHUMU MOKasHMKaMu
He BUSBMEHO.

OTxe, OOHMM i3 MexaHi3miB BNnMBY (PITOXPOMHOI CUCTEMM Ha PICT Ta TEMMNU PO3BUTKY
POCIIMH B KOHTEKCTi poTonepiogu4HOI peakuii MoXyTb 6yTn 3MiHM y npouecax CUHTe3Y, po3noAiny
Ta BMKOPWUCTaHHI BYrneBosis.

SUMMARY. INFLUENCE OF IRRADIATION BY RED LIGHT ON CARBOHYDRATE
CONTENT IN SOYBEAN VARIETIES WITH DIFFERENT PHOTOPERIODIC RESPONSE
UNDER IN VITRO AND IN VIVO CONDITIONS

Borozna O. S., Timoshenko V. F.

The aim of this study was investigating of changes in growth, rates of development and sugar
content in leaves and callus cultures of short day soybean variety Hadzhibei and neutral variety
Yatran as a result of interruptionof dark period by red light. The activation of the phytochrome
system was accompanied by changes in the content of monosaccharides, soluble
carbohydrates and starch, as well as growth parameters of both plants and callus.So one of the
mechanisms of phytochrome effects on plants’ morphogenesis may be their involvement in the
regulation of carbohydrate metabolism.
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MOP®O-®I3I0/IOMNYHI MPOLECU B KANYCHIN KYNbTYPI I3OrEHHUX NIHINA
COI (GLYCINE MAX (L.) MERR.) 3 PI3HOO ®OTOINEPIOANYHOIO
YYTNUBICTIO

BacunbuyeHko M. C.

XapkiBCbkMI HaLUioHanbHU yHiBepcuTeT iMmeHi B. H. KapasiHa, kadegpa disionorii i 6ioximii
POCAVH Ta MikpoopraHiamis, margaH Ceoboan 4, m Xapkie, 61022, YkpaiHa
e-mail:marryskov@gmail.com

Cosa kynbTypHa - Glycine max (L.) Merr. - ogHa 3 HaWbinbll HaMBaXNUBMKX, LUMPOKO
MOLIMPEHNX B CBITi i Ha YKpaiHi CiflbCbKOrocnogapCbkuxX KyrbTyp - €BOSOUIMHO € TUMNOBOK
pocrnnHo KopoTkoro AHa (Xia et al.,, 2012). Bigomo, wo doTonepiognyHa 4yTnuBiCTb COI
KOHTPONIETLCA cucTemoro E-reHiB (early maturity), ska getepmiHye Takox TpuBanicTb Beretauii,
ITOXPOMHYIO perynsuito po3BuTKY Ta iHWI o3Haku (Xu et al., 2013). [1na BMBYEHHSA edEKTIB reHis
EE Ha pi3Hi npouecn agekBaTHOW i LUMPOKO BUKOPUCTOBYBAHOK MOLENMIO € MaimXe i30reHHi 3a
uumm reHamm ninil (NILs - near isogenic lines), ctBopeHi Ha ocHoBi copTis Clark i Harosoy. Ha Hux
NpoBefeHi OOCMiMpKEHHS edeKTiB reHiB 4o3piBaHHsS Ha pisHi disionoro-6ioxiMivHi, deHonorivHi Ta
arpoHoMivHi o3Haku coi (XKmypko Ta iH., 2017). Ha paHui yac ons BUBYEHHS yHOAMEHTanNbHUX
npo6nem Gionorii pOCAVH LUMPOKO BUKOPUCTOBYIOTLCA KynbTypu in vitro (PelueTHikoB Ta iH.., 2014).
lMpoTe B cy4acHin nitepaTypi BiACYTHI BiQOMOCTI MPO BUKOPUCTAHHSA KanyCHUX KynbTyp COi Npu
BMBYEHHI TreHeTU4HOI npupoan oTonepiognyHowi peakuii. MeTtoto pgaHoi pobotn 6yno
NpoBedeHHA aHanisy Mopdo-@isionoriyHNX NOKasHUKIB MEPBUHHUX | MepecagkoBUX KanyCHUX
KynbTyp BOCbMM i30reHHNX No reHax EE niHin coi. 3pasku coi BBOAMAN B KynbTypy in Vvitro yepes
cTajilo acenTUYHMX MPOPOCTKIB, SKi BupowyBann Ha cepepoBuwi LeHka-XinbaepbpaHta 6e3
ctumynatopis  pocty npotarom 10 pfi6. [Ons OTpUMaHHA NEPBMHHOrO Kamyca npopoOCTKM
nacusyBanu Ha cepegosue Mypacire i Ckyra (MC), wo mictute 10 mr / n 2,4-D, BUkopucToByto4mM
B SIKOCTi €KCMNaHTIB CerMeHTu cemM’sfonen i AiNAHKM rinokoTunie. lNepecagoyny KanycHy KynbTypy
OTpuUMyBanu, nacuMByBaHHSM MEPBUMHHOrO Kanycy y Bidi 4-5 TWXHIB Ha TBepae >KUBUITbHE
cepegosuwe MC, wo wmictuno 2 mr / n 2,4-D. Kanycu KynbTuMByBanu B TepmocTaTi npu
Temnepatypi 26 °C. B xoadi ekcnepuMMEHTIB BU3Hayanu 4acToTy NEepBUMHHOMO KanycoreHesy,
pPOCTOBMI iHAEKC, 0OBOAHEHICTb, BMICT binka, ByrneBoAiB Ta iToropmMoHanbHi 6anaHc B kanycax,
a TaKkoX Mop(oreHeTUYHi peakuii npu noganbloMy I1X nNacuMByBaHHI Ha pereHepauinHi
cepefoBuLLa.

PesynbTaTn ekcnepuMMEHTIB nokasanu, Wo BCi 3pas3kym COi AOCUTb Jerko BBOOATbCHA B
KynbTypy in vitro, He3anexHo Big reHOTUNY i30reHHOI NiHiT | Tuny obpaHoro ekcnnaHTy. BigMiHHOCTI
B MOKa3HUKax eqeKTUBHOCTI MNEepBMHHOrO KannycoreHedy crocTepirany B nepwi 3-7 OHIB
dopmyBaHHS NEpPBUMHHOrO Kanycy. MakcMmanbHMMKM  MoKasHMKaMu  4acToTM  NEepPBUMHHOMO
KanycoreHesy xapaktepusyBanucs izonunis L 80-5879 i copt Clark, miHimanbHuMmM - niHii L 65-
3366 i L 94-1110. PoctoBun iHgekc 6yB MakcumanbHUM y Kanycie niHin L 74-441 i L 94-1110, y
SIKUX Bi3HA4YeHi HaMMeHLLI NOKa3HUKN YacTOTU KanycoreHesy Ha no4aTkoBuUX eTanax (popMyBaHHS
KanyCHMX TKaHWH. PiCT pOCNMHHOI TKaHMHK, B TOMY YMChi B KyNnbTypi in vitro, moxe BigbyBaTucs 3a
paxyHOK nofginy KNiTUH i 3a paxyHOK X PO3TArHeHHs. MOoXIvBO, WO [aHi FeHOTUNW, Yy SKUX
npeBantoloTb AOMIHAHTHI JTOKYCK reHiB EE, 34iNCHIOTbL HapOoLLyBaHHS Kanycis, B OCHOBHOMY, 3a
paxyHOK 3pOCTaHHS pPO3TAryBaHHsAM, TOOTO iHTEHCMBHOI Bakyonisauii KanycHux KniTuH. Lle
NpunyLweHHa nigTBepavnuM  pesynbTaT  BU3HAYEHHS OOBOOHEHOCTI  KanyCHUX  KynbTyp.
[MOKa3HMKOM CHMHTETMYHOI (MeTabonivHOI) aKTUBHOCTI MOXE CMNYXXUTWU BMICT OCHOBHUX MeTaboniTiB
- JIErKOPO34YMHHOro Oinka i peaykytoumx LyKpiB B Oyab-sKil POCIWHHIA TKaHWHI, B TOMY 4uCri B
KanycHux. PesynbTat¥ BU3HAYeHHsI BMICTYy NErkopo3vymMHHoOro 6Ginka B nepecagkoBUX KaryCHUX
KynbTypax i30siHii coi Nokasanu, Lo BOHM PI3HATLCS MK COBOH 3a LiMM NoKasHMKOM. [Mprnyomy, sk
npaBuno, MakcMmarbHUn BMICT Bifika KopentoBaB 3 MakCUMaribHUM BMICTOM PeayKyloumx LYKpiB.
HanGinbwot meTaboniyHoW aKTMBHICTIO XapakTepuadyBanuca i3oniHii L 63-3016 i L 74-441,
MiHiManbHoO - niHil L 65-3366, L 80-5879 i copt Clark. [docnigkeHHs1 diTOropmMmoHanbHOro
GanaHcy nokasano, wWo BMICT Ta akTuBHiCTb |OK 3Ha4yHO nepeBuLlye BMICT Ta akTuBHiICTb ABK B
LWBWAKO 3pocTarumx, 06BogHEHNX, HEMOPMOreHnx Kanycax BCiX AOCNIMKYBAHUX i30r€HHUX NiHiN.
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BigHoweHHsa IOK/ABK, ake Bigobpaxae citoropMmoHanbHui 6anaHc NePBUHHMUX KanyCHUX TKaHWH,
KOPENIOE i3 YaCTOTOH KarnycoreHeay i 3anexunTb Big reHoTuny Ta oToNepioaNYHOI peakuil i3osiHil.
NILs 3 KOpOTKOAEHHOK (OTOMNEPIOANYHOI peakuield XapaKkTepuayrTbCa Oinbll iIHTEHCUBHUM
KanycoreHe3om i Bucokum nokasHukom IOK/ABK B nopiBHAHHI 3 hoTONEpioguyHO HEWTpanbHUMK
isoninismn. JocnigxeHHa ocobnueocTen MopdoreHeTUYHMX peakLin B KynbTypi in vitro 3paskie coil
KyNbTYPHOI, LLO Pi3HATLCSA 32 (POTONEpPiOaNYHO YYTAMBICTIO, MOKa3arno, Wo YCi NiHil eekTuBHO
BBOAATBECSA B KyNbTypy in vitro, 30aTHi 4O NpsiMOro mMopdoreHesy 3a BUKOPUCTAHHS B SIKOCTI
eKCNNaHTy KOTUIEeOOHHUX BYy3riB, ane PpIi3HATbCA 3a CTyneHeM MposiBy Ta CNPAMOBAaHICTIO
MopdoreHeTUYHNX peakuin. [3oniHiT 3 kopoTkogeHHow doTonepiognyHo peakuieto  (KOP)
peani3yloTb MOpdOreHeTUYHi peakuii 3a yMOB in Vitro LUASXOM remMoreHesy Ta pu3oreHesy, B TOU
yac Ak doTonepiognyHo HenTpanbHi i3oniHii (PrP) — GinNbWOo MIPOH LWNAXOM KalyCcoreHeasy.
BctaHoBneHo, wo KOP i30niHii xapakrepuayoTbCa MakCUMarbHUMK NMOKasHMKaMu agBeHTUBHOIO
MaroHOYTBOPEHHS, pu3oreHedy Ta (popMyBaHHAM OinbLlUOI KiNMbKOCTI MaroHiB Ha €KCnnaHTi Ha
pereHepauinHuX cepegoBullax pPi3HOro ckrnagy nopiBHAHO OO (PoTonepioguyHo HeUTpanbHUX
i30MiHiIN.

Omxe, BCTaHOBMEHi BIOMIHHOCTI MK niHiAMKM 3a Mopdo-disionorivHumMm npouecamv B
KynbTypi in vitro 4O3BONSAOTL NPUNyCKaTW iX 3aneXHICTb Bi4 CTaHy reHis E-cepii (QOMiHAHTHWNA i /
abo peLecuBHUR).

SUMMARY. MORPHOPHYSIOLOGICAL PROCESSES IN CALLUS CULTURE OF
ISOGENIC LINES OF SOYBEAN (GLYCINE MAX (L.) MERR.) WITH DIFFERENT
PHOTOPERIODIC SENSITIVITY

Vasilchenko M. S.

The paper presents the results of the analysis of morphophysiological processes of primary and
secondary callus cultures of eight soybean isogenic lines by EE genes. All isogenic lines of
soybean were quite easily introduced to in vitro culture, regardless of the genotypes and
selected explants. The differences between the lines in frequency of callus formation, growth
index, hydration and synthetic activity of callus tissue (the content of soluble protein and
reducing sugars), and balance of phytohormones and morphogenesis reactions were identified.
The relationship between genotype and photoperiodic response of isogenic lines with
parameters of callus formation in vitro are discussed.

E®PEKTUBHICTb BUKOPUCTAHHSA CBITNOAIOAIB ANA KNOHAJIbHOIO
MIKPOPA3MHOXEHHA CUCUMIS SATIVUS L.

BiueHsa T. I., IByeHko T. B.

IHCTUTYT oBouiBHUUTBA i bawTaHHMuTBa HAAH, nabopaTopis reHeTUKnb reHeTUYHMX PecypciB i
OioTexHornorii,
BYn. IHCTUTYTCbKA, 1, C. CenekuiiHa, XapKiBCbkui p-H, 62478, YkpaiHa
e-mail: ovoch.iob@gmail.com

EdekTnBHiCTb BioTEXHOMOrYHOrO eTany PoO3MHOXEHHST POCINH B KyrbTypi in vitro 3anexutb
Hacamnepeq Big po3poOkn edEeKTUBHUX CTaHAAPTU30BaHMX MPOTOKOMIB PO3MHOXEHHSI POCIUH i
notpebye rpyHTOBHOrO aHanidy eKOHOMIYHOI e(eKTMBHOCTI Ha BCiX MOro etanax. Y CTPYKTYpi
cobiBapTOCTi PO3MHOXEHHS POCMNUH-PEreHepaHTiB NUTOMY Bary CTaHOBMSTb BWTpPaTUM Ha
eneKkTpoeHeprio, TOMy akTyasnbHOK SK ANA HAayKOBO-AOCHIOHMX YCTAHOB, TaK i ANA KOMepLinHUX in
vitro nabopaTopii € po3pobka i BNpoBagKEHHS1 eHepro3depiratoumx TEXHOMOrIN. 3acToCyBaHHS
CBITNOLIOOHOIO OCBITNEHHST LO3BOMSE 3HU3WUTK BUTPATU enekTpoeHeprii Ha 75 %. [JogaTkoBumn
nepeearamu 3actocyBaHHsa LED cuctem B GioTexHomnoriyHux nabopartopisx TakoX € iX BMCOKa
CBiTNoBiggava Ta TpuBanuh TepMiH cnyx6bu. CeitnogiogHi mogyni nig 4yac Tpusanoi pobotn
BUAINAITb MeEHWe Tenmna i CTBOPHOTb PIBHOMIPHUA CBITNOPO3NoAin Haa npobipkoBum
MaTtepianom, 3aBOsKN YOMY 3HUXKYHOTLCS BUTPATU Ha KOHOULIOHYBAHHS NPUMILLIEHb Y NITHI Micaui.
Kpim TOro, He MICTSITb LIKIONMBMX PEYOBUH (TaKNX SIK PTYTb), 3aBAAKM YOMY BiACYTHI npobremu 3 ix

63



Cekuis 4. biotexHonorisi, 6ioiHXxeHepia Ta TpaHCreHo3 POCHvH

yTunizadieto. ToMy MeTo nNpoBefeHUX AoChifgkeHb Oyno BM3HAYEHHA  e(EeKTUBHOCTI
3acTocyBaHHs cydacHux LED cmnctem gnga knoHanbHOro MiKpOpPO3MHOXEHHS OripKa.

BuxigHum matepianom cnyryBanu anikaneHi Mepuctemu cenekuinHux niHin C.s.29, C.s.27,
C.s.29. KynbTuByBaHHA eKkcnnaHTaTiB npoBoaunM Ha ©e3ropMoHanbHOMY arapuM3oBaHOMY
cepegosuwi MS, ponosHeHoMy 3 % caxaposoi i BiTamiHamu. OcCBITNEHHA npobipkoBOro
MaTtepiany 3aiicHioBanu i3 BUKOPUCTAHHA ABOX TUMIB namn: fOMIHECUEHTHUX (KOHTpOnb) Ta
CBITNOAIOOHUX NlaMn YEepPBOHOrO i CUHBOrO KOMbOPY, PO3MILLEHUX Ha CBITNOAIOAHIN CTpiyui Y
KombGiHauii 2 x 1. B cBiTnosin kimMHaTi BCTaHoBNeHO Temnepatypy 22-24 0C i 16 — rognHHWIA
doTonepioa.

BusHayeHo, WO AOBXWHA NaroHiB POCNUH-PEreHepaHTiB Oripka, BWUCOKO BUMOIMMBOI 00
IHTEHCMBHOCTI OCBITNIEHHSI KynbTypW, nig CBiTAogiogHMMKM namnamMy iCTOTHO nepesuLlyBana
MOKA3HWKM POCIMH, SAKi KynbTuByBanu nig 6inum niomiHecueHTHUM cBitTnom (61,8+7,2 Mm i
47,1454 MM BignoBigHo). [OBXMHA KOPEHs, KiNbKICTb MUCTKIB i Maca pOCIMH Yy TPbOX reHOTUNIB
nicns KynbTMBYBaHHSA Nig KonbopoBuMmn LED cBiTUnbHMKamu ctaHoBuna signosigHo 80,6+8,9 mm,
6,71£0,8 wrt., 1,5+0,16 r i 3HaxoAUNUCL Ha PiBHI KOHTPOSIO. TakM NOKA3HUK SK JOBXMHA MIKBY3Nb
Yy POCHVHU-PEreHepaHTiB oripka. BUPOLLEHUX Mif YEPBOHO-CUHIM CBITNO4IOAHMM OCBITIIEHHSAM
ctaHoBmB 9,314 MM, i Ha 24 % nepeBuyBaB LEN MOKA3HWK Y MOPIBHAHHI 3 pocnnHamu
KynbTMBOBaHMMKU nig OGinum ceitnom. [lig 4ac KynbTMBYBaHHS POCMWMH-pereHepaHTiB oripka
30iNbLIEHHS AOBXUHUN MiXKBY3Mb, SIK NpPaBuio, BiAbyBaeTbCa 3a HEQOCTATHLOIO OCBITIIEHHS. ToMy
Hagani Mu nnaHyemMo NPOAOBXMTM POBOTY MO ONTUMI3auii peXxumy OCBITNEHHS NpPOGipKOBOro
mMatepiany ceitnogiogamu (MOro iHTEHCMBHICTL | KOMBiHALIO crnekTpiB) BignosigHO 4O BionorivyHuX
ocobnuBoCTEN KynbTypu i eTany MmopdoreHesy.

SUMMARY. EFFECTIVENESS OF LED LIGHT IN MICROPROPAGATION OF CUCUMIS
SATIVUS L.

Vitsenya T. I, Ivchenko T. I.

LED lighting effects on in vitro growth of cucumber were studied. The apical meristems were
cultured on MS medium without growth regulators in culture tubes at 22-24 °C, 16/8h (light/dark)
under illuminations with red and blue LEDs (2:1) and white fluorescent lights (control). The
expediency of using LED lighting in the development of energy saving technologies for
cultivating plants cucumber has been determined.

BMJanB YMOB OCBITJIEHHA TA OCMOTUYHO AKTUBHUX CIMOJIYK HA
BOOHUWU PEXXUM POCJIUH IN VITRO GENTIANA LUTEA L.

puuyak J1. P., N'puuak B. 0., Apo6uk H. M.

TepHOoMiNbCbKMIA HaUiOHaNbLHUW NeaaroriYyHum yHiBepcuTeT iMeHi Bonognmupa MHaTioka, Byn. M.
KpusoHoca 2, m. TepHoninb, 43027, YkpaiHa,
e-mail: hrytsak1972@gmail.com

BupiweHHa npobnemun aganTtadii KynbTMBOBaHUX iN Vitro pOCAMH 4O YMOB €X Vitro — BaXXnuee
3aBfaHHs cyyacHoi bioTexHonorii pocnvH. Lle nos’si3aHo 3 TuM, Wo Yy cneundivyHmMx ymoBax
KyNbTUBYBaAHHA N Vitro 3MIHIOETbCA He nuuwe Mopdornoris, aHaTtoMiyHa ©OygoBa JMCTKOBUX
NAAaCTUHOK, iIHTEHCMBHICTb NPOTIKAHHA POTOCUHTETUYHUX peakuin, ane h BOOHUN PEeXuM POCHvH
(KogyH-MBaHoBa, 2017). dakTudHa BigCYTHICTb rpagieHTy BOOHOIO MOTEHUiany MiX pOCIMHOK Ta
NnoBiTPAM B yMOBax in Vitro BUKNWKAE MOCTIMHO BiOKPUTUI CTaH MpOAMXiB, siKi 3a TpMBanoro
KynbTUBYBaHHA OCOOUH B TakMX ymMOBax BTpayaloTb 34aTHICTb 3akpmBaTtucs (3eneriHa, 2005). Lie
€ OfHI€El i3 NPUYNH LWBMAOKOrO 3HEBOAHEHHS MPU MEPEHECEHHi OTPUMAHOro BGioTEXHOMOrIYHUMMU
MeTod4amMn MOCagKoBOro POCAMHHOIO Martepiany B YMOBM €X VitrO Ta BWCOKOI 4acTkuM WMOro
netanbHOCTI. TOMY AOCHiOXEHHS 3MiH CTPYKTYPHO-(YHKLIOHANbHOrO CTaHy pOCHAWH 3anexHo Bif
YMOB KyNbTMBYBaHHS A03BOMUTb PO3POOMTU LINAXM ONTUMI3aLii YMOB BUPOLLYBaAHHSA POCIIVH Le
Ha eTani in vitro i uinecnpsimoBaHO BNAMBATU Ha iXHiN aganTauiiHiiA NoTeHLian 4O YMOB eX Vitro Ta
in situ. MeTa poboTu nonsrana y BUBYEHHI BMIMBY YMOB OCBITNEHHSI Ta BMICTY Pe4OBWH-OCMONITIB
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(caxaposu, MmaHiTy) y cknagi kusunbHoro cepegosuwia MC/2 (cepeposuwe MC (Murashige,
Skoog, 1962) 3 NOMIOBUHHUM BMICTOM MakpoO- Ta MIKPOCOSEeN) Ha MOKA3HUKN BOLHOIMO Pexumy
pocnuH in vitro Gentiana lutea L., a came: iHTeHCMBHICTb TpaHcnipauii (E), BogHui aedpiunt
(WSD), sonoroytpumytody 3patHicte (WL) i 3aranbHum Bmict Boan (WCF). Pocnivimn G. lutea
KynbTUBYBanNu in Vvitro Ha >xuBunbHOMy cepegosuwi MC/2, [QOnNoBHEHOMY caxapo3ol Yy
koHueHTpauii 10 r/n abo maHiTom — 3 r/n, 3a 2 BapiaHTiB CBITNOBOro pexumy: 1 BapiaHT —
IHTEHCMBHICTb CBITNIOBOrO NOTOKY B 06MACTi (DOTOCMHTETUYHO aKkTUBHOT papiauii (PAP) 85 Bt/m?,
CNeKTpanbHUIN CKNag Takoro cnieeigHOWeEHHA xBuib cuHboro (Ec) (400-500 HM) oo 3eneHoro (E3)
(500-600 Hm) Ta 4epBoHoro (E4) (600-700 Hm) pianasoHis: Ec : E3 : Eu = 33% : 42% : 25%; 2
BapiaHT — iHTeHcmBHICTL 100 BT/M?, cnekTpanbHuii cknaa: Ec : E3 : Ey = 25% : 27% : 48%.

Hamn BCTaHOBNEHO, WO MigBULLEHHSA iHTEHCMBHOCTI CBITIIOBOMO MOTOKY Ta 30ifbLUEHHS
yacTkm xBunb EY pgianasoHy aktumBidye pobOTy MpoAMXOBOro anapaTy JIMCTKIB POCIAUMH in Vitro
G. lutea, npo WO cBigyaTh pe3ynbTaTtv K aHaTOMIYHUX AOCHiMKEeHb, TaK W NOKa3HWKIB BOAHOro
pexumy. 3okpema, y pocnuH G. lutea 3a CBITNOBMX YMOB 2 BapiaHTy 3HMXYETbCS IHTEHCUBHICTb E
Ha 16,6% (Ha XuBUNbHUX cepefoBULLAxX, OOMOBHEHUX Caxapo3ok) i Ha 26,7 % (AoNOBHEHUX
MaHITOM) Yy MOPIBHSAHHI 3 ocobuHamu, ski BupollyBanu 3a 1 BapiaHTy CBITNOBOrO peXumy.
BogHouac, 36inbwyotbca Ha 7,5 % (3a BUKOpucTaHHA caxapo3un) Ta 9,8 % (3a BUKOpPUCTaHHA
MaHiTy) nokasHukun WL, a Takox aHanoriyHo n nokasHukn WSD i WCF. [loBeaeHO e(peKTUBHICTb
3aCTOCYBaHHA MaHiTy Ans iMitauii BogHoro ctpecy. IHTeHcmBHICTL E 3HM3unaca y pocnuH y 1,9
pa3u (1 BapiaHT) Ta y 2,2 pa3u (2 BapiaHT). Lle BigoGpasunocs, y CBOW 4epry, W Ha iHWKNX
nokasHukax BOAHOro pexumy. OTxe, onTuMisauis CBITNIOBOrO pexumy KynbTUBYBaAHHS in Vitro
A03BONSIE aKTMBI3yBaTM pobOTYy MpoAMxOBOro anaparty pocnvH G. lutea HesanexHo Big Tuny
PEYOBMHM-OCMONITY Y CKMagi XUBWUIbHOTO cepenoBulla. 3acTOCyBaHHS MaHiTy 36inblUye BOAHU
CTpec i nigBuLLye aganTauinHUI NOoTeHUian pocruH in vitro 4O YMOB eX Vitro.

SUMMARY. INFLUENCE OF LIGHTING CONDITIONS AND OSMOTICALLY ACTIVE
COMPOUNDS ON WATER REGIME FOR GENTIANA LUTEA L. PLANTS IN VITRO

Hrytsak L. R., Hrytsak V. Yu., Drobyk N. M.

It was established that intensity increase of light flows up to 100 W/m? and increased share of
waves of red range to 48 % activate the work of stomatal apparatus of leaves of Gentiana lutea
L. plants in vitro irrespective of the type of substance-osmolite (sucrose, mannite) in the
composition of nutrient medium.

BOOAHWUW PEXXUM POCJIMH CARLINA ONOPORDIFOLIA BESSER EX
SZAFER, KULCZ. ET PAWL. Y NPUPOAI TA B YMOBAX IN VITRO

KpaBeub H. B., NaHTtenenmin M. |., lpo6uk H. M.

TepHoNinNbCbKNn HauioHanbHWIA NegaroriyHni yHiBepcuTeT iMeHi Bonogumupa MHaTioka, Byn. M.
KpueoHoca 2, M. TepHoninb — 43027, YkpaiHa
e-mail: kravets1979n@ukr.net

Carlina onopordifolia Besser ex Szafer, Kulcz. et Pawl. € ogHMM 3 UiHHUX BuWAIB
€Bponencbkoi dnopu, 3aHeceHnx oo YepsoHoro cnncky MCOIN ta Jogatky | BepHCbKoT KOHBEHLLiT
(YepBoHa kHura Ykpainu, 2009). MNiBgeHHO-ManononbCbKO-NOAINbCbKNA eHOEMIK 3HaxXoauTbCs nig
3arpo30t0 3HMKHEHHS B [MonbLyi Ta YKpaiHi i CTPOro OXOPOHSETLCA B i30SIbOBAHMX JlOKaniTeTax.
OgHum i3 edekTMBHUX WNAXiB 306epexeHHA pPigKiCHUX MiKapCbKUX POCAMH € BBEAEHHS iX B
KynbTypy in vitro, wo nepenbadae BMKOPUCTAHHA LUTYYHOTO XXMBUITbHOrO cepefoBullia Ta YMOB
KynbTUBYBaHHS, siki 3a 6aratbMa napameTpamu Bigpi3HATHCA Big NPUPOOHUX YMOB POCTY POCIIVH.
BigMiHHOCTI CTOCYIOTbCSl IHTEHCMBHOCTI Ta SKOCTI OCBITMEHHS, rasoBOro ckrnagy MoBiTPs, PiBHSA
BiJHOCHOi BONOrocCTi, 0COBNIMBOCTEN MIHEPANbBbHOIO XMBIEHHSA TOLO. BogHuiA 0OMIiH, sik oguH i3
HangMHaMIYHILLMX MPOLECIB Yy JKUTTELISANIBHOCTI POCINWH, € OCHOBOK YCbOro MeTaboniamy
opraHiamy. B ocHoBi BogoobmiHy nexaTtb npouecy BOMpaHHs, NepecyBaHHA Ta BUMApPOBYBaHHS
BOAM pocrnvHamu. CniBBIOHOLWEHHA MK HAOXOAXKEHHAM Ta BUTPATO BOAW CKMagae BOOHWMA
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6anaHc pocnuH (MakpywuH, 2006). JouinbHiCTb NpoBeAEHHS A0CNIAIB WOAO BU3HAYEHHS] BOOHOMO
pexumy pocnuH C. onopordifolia 3ymoBrneHa BiOCYTHICTIO TakMx aHuX y fiTepaTypi Ta € ayxe
BaXIMBOK NS OLUIHKA MNepCneKkTMBM BUKOPUCTAHHS KyNbTUBOBAHWUX in Vitro pocnuH ansg
IHTPOAYKLUT.

Y xodi ekcnepuMeHTy BM3Ha4yanu BNAMB CBiTNa Ta YMOB 3POCTaHHS Ha IHTEHCUMBHICTb
TpaHcnipauii, BONOroyTpumylody 30aTHiCTb | BOAHWMA geddiunT nucTkis. [Ona  gocnigkKeHHs
BMKOPWUCTOBYBanu cBpko3pi3aHi nuctkn C. onopordifolia Ta acenTtuyHi pocnuHM LbOro BuUAY,
oAepXaHi HamMu paHiwe LWIsgxXoM MNpopoLlyBaHHS in vitro HaciHHA, 3ibpaHoro y c. 'ytuckko,
BepexaHcbkoro panoHy TepHoninbcbkoi obnacti, 295 M H.p.M. KynbTuUBYBaHHA POCNUH in vitro
NpoBOAMIIM 3a TaKUX CBITNOBMX YMOB: 1 BapiaHT — iHTEHCMBHICTb CBITNIOBOro NoToky B obnacTi
(POTOCUHTETUYHO aKTUBHOI papiaLii (PAP) 85 BT/M?, cnekTparnbHuiA cknag Takoro cniBBigHOLLEHHS!
xBunb cuHboro (Ec) (400-500 Hm) go 3eneHoro (E3) (500-600 HM) Ta yepBoHoro (E4) (600-700 Hm)
pianasoHnis: Ec : E3 : Eu = 33% : 42% : 25%; 2 BapiaHT — iHTeHcuBHicTb 100 BT/M?, cnekTpanbHuii
cknag: Ec: E3: E4y=25%:27% : 48%.

Bigomo, WO yMOBM BUPOLLYBAHHA POCAWH 3HAYHO BMNNUBAKTb Ha  BeENUYMHY
TpaHcnipauiHoro koediuieHTa. Tak, Ha rpyHTax, OGiAHMX Ha MiHeparbHi PeYOBMHMU, POCIUHU
BUTpa4aloTb Bogy MeHLW npoayktneHo (MakpywwH, 2006). IHTEHCMBHICTb Npouecy BUNapoByBaHHS
Boau pocnuHamn C. onopordifolia 3 npupogHux MicLb 3pOCTaHHS ckragana 2,2 MrBw/CM2 rog., y
KynbTMBOBaHUX in vitro pocnvH uUen nokasHuk 6y y 7,1-8,5 Buwmm | cknagas
18,6 lvlrE,oﬂM/CM2 rog.,15,7 |v|rBW/C|v|2 rog. 3a 1 i 2 BapiaHTiB CBITNOBOrO pPeXMMy BIigMOBIGHO.
BcTaHoBnEHO, WO BOAHWUI OediuMT POCNMH 3 NPUPOAHUX MiCLb 3pOCTaHHA cknagas 4,6 %, a y
POCIUH in vitro Len NokasHuK 3Haxoamecs y Mexax 5-5,8 %. NpoTe, BonoroytpMmMyoya 34aTtHiCTb
pocnvH 3 npupoan 6yna B 9,9 — 11 pasiB BMLWaA, NOPIBHAHO 3 pocnAMHaMK in vitro, i cTaHoBuna
6,8 % Ta gns pocnuH in vitro — 67,1 % i 75,2 % BignosigHo. Lle no3sonsie 3pobuty BUCHOBOK Npo
3anexHiCTb IHTEHCUBHOCTI BOAOOOMIHY Ta CTyneHsi aganTauii pocnuH 0o BogHoro gedoiunty Big
YMOB HaBKOMULIHBbOIO cepeaoBuLla.

SUMMARY. WATER REGIME FOR PLANTS OF CARLINA ONOPORDIFOLIA BESSER EX
SZAFER, KULCZ. ET PAWL. IN NATURE AND IN VITRO CONDITIONS

Kravets N. B., Panteleymin M. ., Drobyk N. M.

The indices of water regime for plants of Carlina onopordifolia Besser ex Szafer, Kulcz. et Pawl.
in nature and under in vitro conditions with various lighting were investigated. A considerably
bigger (7 — 8.5 times) intensity of water evaporation by C. onopordifolia plants in vitro was
established.

PA3PABOTKA U AINTPOBALUA ANNTOPUTMA NO NEPEHOCY TAHAEMHbIX
NOBTOPOB AHK MEXAOY BUOAMU TRITICEAE

KpynuH M. 10.%2, Kapnos I'. U.?, AuBawyk M. .12

! Poccuiickuii rocynapCTBEHHbIN arpapHblit yHnBepeuteT — MCXA nmenn KA. Tummupssesa, yn
TumupsnseBckas, 42, Mocksa, 127550, Poccus
2 Bcepoccuickuin Hay4yHo-nccnegoBaTenbCKUN MHCTUTYT CENbCKOXO3NCTBEHHON BUOTEXHOMOMMM,
yn Tumupsnaesckas, 49, Mockea, 127550, Poccus
e-mail: pavel-krupin@yandex.ru

MpopbiB B MOSIHOFEHOMHOM CEKBEHMPOBAaHMM CrnegyloLwero nokoneHust (next generation
sequencing, NGS) 1 6MOMH(POPMALIMOHHBIX TEXHOMNOMNSAX OTKPbIBaET LUMPOKME MepcneKkTuBbl Ans
n3yyeHusa cunoreHmn BuaoB Ha ocHoe [HK. B pesynbtate nosiBunacb BO3MOXHOCTb MOWCKa
nocrniegosatenbHocTen C Hyns (de novo) gaxe nocrne OAHOKPaTHOro MpoYTEHWS reHoma
OTAEeNbHOro BMAa C MNocnedyrlmm MX WUCNONb30BaHWEM ANA U3YyYeHUs BrM3KOPOACTBEHHbIX
BMAOB (MepeHoc).

Ocobbin MHTEepec cpean nocnepoatenbHocTen OHK onst naydeHnss reHOMOB pacTeHui
npeactaensaoT TaHgeMHble noBTopbl. OHM cocTaensaT 10-20% OT reHoMa pacTeHun U oTBevaroT
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3a pasnuyus B konudectee [HK Ha oanH reHom mexay 6nmskopoacTBeHHbIMU Bugamu. Pasnnyuung
Mexay TaHOEeMHbIMU MOBTOpaMy OTpaxarT M3MEHEeHWs, NpousoLledlime B XpOMOCOMax B xode
B1aoobpasoBaHus.

Llenb Hawen paboTbl cocTosina B pa3paboTke u onTumMmu3auum anroputma no nepeHocy
BHOBb BbISIBNIEHHbIX TAHAEMHbIX MOBTOPOB Mexay 6rM3KOpOACTBEHHbIMM reHomamu Triticeae. B
kadyecTBe obbekTa Hamum 6bin BbiBGpaH Aegilops tauschii (qoHop cybreHoma D MsArkon nweHuubl),
Yyen reHom paclumdpoBaH ¢ ucnonb3oBaHeM NGS-TexHonormm 1 pasmeLléH B 6ase NCBI.

B kauyectBe MuweHW Ona nepeHoca Hamu BblbpaHa rekcanfnougHas TpuTukane copTta
ConoBen XapbKOBCKMI, KOTOpas COBMeLLAeT B CBOEM reHome Tpu cybreHoma: A n B ot TBépaon
nweHnubl n R oT pXxu; nepBas ABa cybreHoma 6onee 6nunskn k D-reHoMy, Yem nocrnegHun. Takum
obpas3om, BbiOpaHHbIE 06BEKTHI NO3BONAT anpobupoBaTtb nepeHoc [OHK TaHoeMHbIX MOBTOPOB
MeXay pasnuyHbiMy No 6M30CTN reHoMamu.

Ha nepBom atane Hamm de novo Gbinn oTtoGpaHbl 6onee 100 TaHAEMHbIX MOBTOPOB Ha
ocHoBe nonHoreHoMHoro NGS-cukBeHca Ae. tauschii ¢ ucnonb3oBaHuem nporpammbl Tandem
Repeat Finder. Ha BTopoM aTane 6binn paspaboTaHbl MpanMMepbl Ha  BblpaBHEHHbIX
nocrnenoBaTeribHOCTSX MOHOMEPOB MOBTOPOB MMM 30HAbLI, €CAN pasMep MOHOMeEpa CIIMLLKOM Mar
Ansa nparimepoB. Ha TpeTbem aTane nposBoaunv amnnudukaumio n anektpodgopes. B Tom cnyyae,
ecnu anekTpodoperpamma Mmena Bug NECeHKM Unv eguHuUYHOro 63Hga, ¢ AaHHbIM MOBTOPOM
paboTa npogosrkanacbk. Ha yeTBEpTOoM 3Tane onpeaensanu OTHOCUTENBHYK KONMMMHOCTbL NOBTOPOB
C MOMOLLbIO NONIMMEPAa3HOW LieMHON peakumn B peanbHom Bpemenn (MLUP-PB). Ha natom atane
HamMM ocylwlecTBnganacb dryopecueHTHaa rmbpuamsaumna in situ  (FISH) Ha npenapaTax
MUTOTUYECKMX XPOMOCOM rekcaHnnongHon Tputukane Conosen XapbKOBCKMN NMOO C MeYeHbIM
MUP-npoayktoM, nnbo C CUMHTE3NPOBAHHBIM Me4eHbiM 3oHAoM. Onpegensnacb husmyeckas
fiokanusauus noBTOPOB Ha XPOMOCOMax W WMHTEHCMBHOCTb CBEYEHUS MeTKW, MoKasblBaroLlas
YypOBeHb KOMUMHOCTWU. Ha LwecTom 3Tane npoBogunacb HECKOmNnbKo nocnefoBaTenbHblXx FISH ¢
HECKOSTbKMMM MeTKaMM Ha OOHUX W Tex Xe npenapartax nocne OTMbIBKM Ans onpeferneHuvs
Konokanuaauum noBTOPOB.

M3 nonyyeHHbIX B pe3ynbtate 6MonHopMaLMoHHOro aHanm3a noBTOpOB A5l TeCTMPOBaHUSA
anropytMa Hamu Gbinu oTobpaHbl 11 NOBTOPOB: BbICOKOKONUMHBLIE (PAtl, pAt2, pAt3, pAtd),
cpeaHekonuiiHble (PAt5, pAt6) n HM3kokonunHble (pAt7, pAt8, pAt9, pAtlo, pAtll).

B pesynbtate anpobauuun anroputma Obiniv nonyyeHsl criegyowme pesynbTartbl. [oBTOpPbI
pAtl, pAt3 n pAt5 6binn nokanm3oBaHbl Ha reHomax A, B 1 R. MNosTop pAt2 6bin nokan13oBaH Ha
reHomax A 1 B, Ha reHome R curHana He BbisiBfieHo. MoBTopbl pAt7, pAt8, pAt9, pAtl0, pAt11 He
ObIN NOKaNM30BaHbl HA HA OJJHOM M3 FEHOMOB rekcannounaHon Tputkuane. NoeTopbl pAt4 n pAté
Tak xe He ObInn Nokanu3oBaHbl HU 0OA4HOM U3 reHomoB A, B unu R, ogHako npu noctaHoBke FISH
Ha msarkon nweHuue (ABD) Obin BbISBMEH NX CUMrHaN Ha XxpomocomMax D-reHoma, COOTBETCTBEHHO
OHM ABMAKOTCA cneunguyHbiMm ansa reHoma D

Takum obpasom, pazpaboTaHHbIN HaMK anropuTM, coBMeLLatoLlmii B cebe noaxoabl in silico,
in vitro u in situ, nossonsetr O6bICTPO co34aBaTb XPOMOCOM- UM reHomcneuudguyHble
UuTOreHeTU4eckme MapKkepbl Ha OCHOBE MOMHOreHOMHbIX CUKBEHCOB POACTBEHHbIX MM FeHOMOB.

PaboTta BbinonHeHa npu noggepxke rpaHta POPU Ne 17-04-01871a

SUMMARY. THE DEVELOPMENT AND APPROBATION OF THE ALGORITHM OF
TRANSFER OF DNA TANDEM REPEATS BETWEEN TRITICEAE SPECIES

Kroupin P. Yu., Karlov G. I, Divashuk M. G.

The algorithm of the DNA tandem repeat transfer between genomes was developed and
approved using NGS genome sequence of Aeglops tauschii (D) as a source and hexaploid
triticale cv. Solovey Kharkovskiy (ABR) as a target. As a result, 11 repeats were localized to A,
B and/or R genome with different localization pattern.
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AOCNIAXEHHA BMICTY NMPOJIIHY B TPAHCTEHHUX POCJITMHAX KAPTOTII,
WO MICTATb NOCNIAOBHICTb ABOJIAHUIOINOBOIo PHK-CYNPECOPA
NPONIHAErNAPOINEHA3N

JNIucteaH K. B., OBuapeHko O. O., Pyaac B. A., HipanToBa C. M., LLlep6ak H. J1.

IHCTUTYT KNiTMHHOT Gionorii Ta reHeTnYHoI iHxeHepii HAH YkpaiHu
Byn. Akagemika 3abonoTHoro, 148, m. Knis, 03143, YkpaiHa
e-mail: lystvan@icbge.org.ua

B 3B’A3Ky 3 KniMaTU4HUMKU 3MiIHAMW TONEPAHTHICTb POCIINH 4O CTpecoBux hakTopiB HabyBae
ocobnumeoi akTyanbHocTi. [NMpy aganTauii pocnvH 4O 4ii BOAHOrO Ta CONbOBOro CTPECiB BaXKMBa
posib HANEeXnTb NPOMiHY, TOMY OAWH 3 NIAXOAIB OTPUMAHHSA POCMUH 3 NiABULLEHOK CTIMKICTIO A0 Aji
AaHnx dakTtopiB 6a3yeTbCA Ha CTBOPEHHI TPAHCTEHHWX POCAWH 3 MNiABULLEHUM BMICTOM L€l
aMiHOKMCIOoTK. Y pagi gocnigkeHb Oyno nokasaHo, WO NigBULLEHHS CTIMKOCTI O HU3KM CTPECOBMX
dakTopiB MOXnMBe Npy BOYAOBYBaHHI B reHOM i noganbLuii ekcnpecii reHy asonaHutorosoro PHK-
cynpecopy nporniHgeriaporeHasn, CTBOPEHOro Ha OCHOBI AiNsHKM BignosigHoro reHa Arabidopsis
thaliana (dsRNA suppressor ProDH1). 3rigHo 3 onyGnikoBaHMMn gaHumn, Bxe 6ynn oTpumaHi
pOCInMHK apabigoncucy, TITIOHY, COHSALIHMKY, NWEHMULi Ta KyKypya3u 3 UMM reHOM, iy LMX pocnivH
crnocTepiranoch NigBULLEHHA CTIMKOCTI 40 3aMOpPO3KiB, NOCYXM Ta 3arafnbHOro 3acoreHHs rpyHTy. B
Hawin poboTi 3anpomnoHOBaHMM MNiAXi4 MW BUKOPUCTANMM MNpU CTBOPEHHI TPaHCrEeHHWX POCHMH
kapTonni (Solanum tuberosum L.) panoHoBaHux B YKkpaiHi copTiB. [ns reHeTU4HOI TpaHcdopmauii
KapTonni BukopuctoByBanu GiHapHuin BekTtop pBi2E, 3 nocnigoBHICTIO iHBEPTOBAHOrO MOBTOPY 3
OBOX KOMi MepLUoro ek3oHy reHa nponingerigporeHasn apabigoncucy. KoHcTpykuis pBi2E 6yna
no6’asHo HagaHa k.6.H. A.B. KouetoBum (lHCTUTyT umTonorii Ta reHetukn, CB PAH,
Hoeocubipcbk). TpaHcreHHa npupoga OTpMMaHMX POCiuWH Kaptonni 6yna nigTBepgkeHa 3a
ponomoroto MJIP 3 npanmepamu cneundiyHUMKM OO nepworo eksoHy FeHa NPOMiHAErigporeHasn Ta
cenekTuBHOro rexy nptll.

Hagani mn BuBYanu BMICT MpOMiHy B JIMCTKOBMX MIIACTUHKAX KOHTPOJSIbHOI Ta TPaHCreHHUX
niHin kaptonni copty Cnos'aHka, WO BUpOLWyBanucb B ymMoBax Tennuui. PocnvHHuiA matepian
po3Tupanu, ekctparyBanun TRIS-6ycdepom (50 mM, pH — 8.0) Ta BukopucTOBYyBann ANs
aocnigkeHs. BMicT BiNnbHOro nponiHy Bu3Ha4Yanu LWNSXOM BUMMIPHOBAHHA OMTUYHOI FYCTUHW (Npw
550 HM) pO34MHY YEPBOHOIO 3abapBrEeHHS, WO YTBOPKETLCH NPW peakuii NPoniHy 3 HiHMAPUHOBMM
peakTMBOM Y KMCIIOMY CepefoBULLI NPU HarpiBaHHi.

B pesynbTaTi npoBegeHux gocrnigpkeHb 6yno BigibpaHO MiHil0 TpaHCreHHoI KapTonmi copTy
CrioB'siHKa, BMICT BIiNbHOro MponiHy B SKi cTabinbHO B 2-3 pasv BULLMA 3a MO0 BMICT B
KOHTPOMNbHUX pocnnHax. Ha Haw nornsg, ue ceiguuTb npo  edpeKkTUBHICTb  NPUrHIYEHHS
nponiHaerigporeHasn ekcnpecosaHuMm asonaHutorosnm PHK-cynpecopom, wo i npusseno go
NiABMLWEHHS KOHLEHTpaUil NponiHy y BigibpaHin TpaHcreHHin nidii kaptonni. Hagani M1 nnaHyemo
OOCNIMKEHHS OTPUMAaHNX TPaHCreHHMX NiHin B yMOBaX OCMOTUYHOIO CTpecCy.

SUMMARY. INVESTIGATIONS OF PROLINE CONTENT IN TRANSGENIC POTATO
PLANTS THAT CONTAIN THE SEQUENCE OF PROLINE DEHYDROGENASE dsRNK-
SUPRESSOR

Lystvan K. V., Ovcharenko O. O., Rudas V. A., Nifantova S. M., Shcherbak N. L.

The creation of transgenic lines with high proline content is one of the approaches to obtaining
plants with increased stress resistance. Genetically modified potato plants of different varieties
that carried the gene of the dsRNA suppressor of proline dehydrogenase were obtained. The
content of proline in the obtained transgenic potato plants was studied. One transgenic line of
potato the content of free proline in which was 2-3 times higher than the one in control plants
was selected.
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BMianB CBITNOAIOAHOIO OCBITIIEHHA HA PEMPOAOYKTUBHICTb
AERVA LANATA B YMOBAX IN VITRO

NbowwmHa J1. I'., Bynko O. B., Kyuyk M. B.

IHCTUTYT KNITUHHOT Bionorii Ta reHeTn4HoI iHXxeHepii HAH Ykpainu,
Byn. Akag. 3abonotHoro, 148, m. Kuis -03143, YkpaiHa
e-mail: llioshina@ukr.net

EpBa wepctucta Aerva lanata (L.) Juss.ex Schult. — nikapcbka pocrnvHa cimencTBa
amapaHToBux (Amaranthaceae), pig epsa (Aerva (L.). PocnuHu uboro pogy nowmpeHi B NOMipHMX
30Hax CXigHOT MiBKyni, Tponikax Ta cybGTponikax. Y Hawin KniMaTU4HIA 30Hi, B AUKOMY BUIMA4i, He
3yCTpivaeTbCs. TpaBa €pBM LWEPCTUCTOI MICTUTb IHOOMBHI ankanoign, EeHONbHi KUCNoTH,
dnaBoHOIOM, TPUTEPMNEHOIAN, MAKPO- i MIKpOENEMEHTHN Ta psAg iHWNX BIiONOriYHO aKTUBHMX CMOMyK
(Priya and Chaturvedi, 2012). EkcTpakT poCnuH BUKOPUCTOBYETLCA SK  CEYOTiHHWN,
OakTepuumMaHnin, NpoTmMsananbHUi, PagionPOTEKTOPHMIA, MPOTMAcTMaTUYUA, iIMyHOMOZAEMNOKYNIA,
npotunyxnuHHun 3aci6 (Vetrichelvan et al., 2000, Venkatesh et al., 2009, Muthukumaran et al.,
2011).

[ns BBeAeHHsa B KynbTypy in vitro npocTepunizoBaHe HacCiHHA epBu LepcTucToi Oyno
npopoLllieHe Ha cepepoBuwi MS i Hagani pocnuHu iHKyByBanuca Ha cepefoBuwax 3 pPisHUM
BMICTOM TFOPMOHIB MNpW NIOMIHECLIEHTHOMY OCBITMNEHHI 3 TakMMM XapaKTepuCTUKaMu: CBITNOBUMA
noTik - 1050 Im; konipHa Temnepatypa — 6500K, dotonepiog — 16/8 rog. Migbip onTumanbHOI
KOHLEHTpaUil rOPMOHIB B XXMBUIbHOMY CEpPedoBULLI BMKIMKAB MNEBHI TPYOHOLLI, TOMY WO POCIvHAa
WBMAOKO MepepocTana, AaBana HaciHHs, sike OOo3piBano i nepeciBanocsi NpssMo B iHKyOauUinHin
€MHOCTI. B gesiknx Bunagkax cnocrepiranocb siBULWE BiBinapii, a came, HaciHHA NpopocTano Ha
MaTEPUHCBKIN POCIHI, OPMYIOYN HOBUI OPraHiam 3 3apOAKOBMM KOPEHEM, AKUWA, NOTpaniaoym
Ha XMBUMbHE CepenoBuLLEe, PO3BMBABCS B 3piny pocnvHy. Hanbinbw onTumManbHMM BapiaHTOM
OnNs pOCTy, PO3BUTKY i LBITIHHA epBU B uux ymoBax 6yno gogaBaHHsa B cepegoBuwie 0,3 mr/ n
TDZ.

HepaBHi gocnimkeHHA nokasanu, LWo y po3BUTKY i UBITIHHI A lanata B ymoBax in Vvitro, Kpim
perynaTopis pocTy, TemnepaTypu, KOHUEHTpaLii ByrneBoAHiB, MiHepanbHuX i (0eHONbHUX CMOMyK,
BaxnuBy ponb Bigirpae ceitnosun pexum (Nandagopal et al.,, 2015; Shekhawat et al.,2016).
CeitTnogiogHe ocsitneHHa (C[l), kpiM eKOnoriYHOCTi, €KOHOMIYHOCTI i AOBroBiYHOCTI, 4O3BOMSE
perynoBaty CnekTpanbHUA CKrag OCBITNEHHHA. BukopucToByruM L0 BNAcTMBICTb, Hamu Byno
pocnigkeHo BnnuB C[] OCBiTNEHHA 3 pi3HOW KOMOGIHALIED YEepBOHOrMO i CUHBLOTO CMEKTPIB
(dboTOCUHTETMYHA aKTVBHa papiauis 320 MKMonb kBaHTIB M2c™) i pisHMM doTonepiogoMm Ha
e(eKTUBHICTb LBITIHHS €pBK B yMOBaX in Vitro. BcTaHOBNEHO, WO 36inNblUeHHS B OCBITNEHHI YacTKn
CUHbOro cBiTNa (CWHIA: 4epBOHMM 7: 1) iCTOTHO CNOBINBHIOE Nepexia BeretaTtMBHOI dasn B
PENPOAYKTUBHY | 3MEHLWYyE YTBOPEHHA HacCiHHS, O0COONMBO LE CTOCYETbCA OCBITNIEHHS
MOHOXPOMHUM CUHIM. BuBuyeHHs BnnuBy doTtonepiogy nokasano, wo npu 10-roanHHOMY
OCBITNEHHI TaKoX NPU3YMNUHAETHCA LBITIHHA POCHWH i A03piBaHHA HaciHHA. B pesynbTaTti Hamu
nokasaHo, WO 3MiHa CrneKkTpanbHOro cknagy OCBITNEHHS | OTONepPioay MOXE CMY>XUTU BaXXNTMBUM
iHCTPYMEHTOM MpY BUBYEHHI Nepexoay POCinHN 3 BereTaTUBHOI 40 penpoayKTUBHOT hasu.

SUMMARY. LED LIGHTING INFLUENCE THE REPRODUCTION OF AERVA LANATA IN
VITRO

Lioshyna L. G., Bulko O. V., Kuchuk N. V.

The effect of LED lighting with a different combination of red and blue spectra and a different
photoperiod on the efficiency of flowering of the erva under in vitro conditions was investigated.
It is established that an increase in the proportion of blue light in illumination significantly slows
down the transition of the vegetative phase to the reproductive phase and reduces the formation
of seeds. Monochrome blue lighting has a particularly strong effect. It was shown that flowering
and ripening of seeds also slows down under the conditions of a 10-hour light day
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CTBOPEHHA FTEHETUYHUX KOHCTPYKLIN, LLO MAIOTb B CBOEMY CKIALI
FEHUN BIOCUHTES3Y TPEIMAJ1I03U 3 APDKAXIB SACCHAROMYCES
CEREVISIAE gnsi rTEHETUYHOI TPAHC®OPMALIII POCJINH

Huwenko J1.%, KBacko A.%, IcacHkoB C.%, Amutpyk K.%, CaxHo 1.}, Emeun A.'

'Y «IHcTUTYT XapyoBoi GioTexHonorii Ta reHomikn HAH Ykpainuy,
Byn. OcunoBcbkoro, 2A, Kuie - 04123, YkpaiHa
e-mail: 10lesya0916@gmail.com
2 IHcTUTyT Gionorii kniTnHn HAH Ykpaixw,
Byn. [lparomaHoBa, 14/16, JlbBis - 79005, YkpaiHa

B YkpaiHi 3Ha4yHa nnowa opHUX 3eMefnb po3TalloBaHa B 30HaX HELOCTATHbOrO i HECTINKOro
3BOSIOXKEHHS, TOMY MOCYXOCTINKICTb 4acTO € KPUTUYHUM (PakTOpoM Y NiABULLEHHI BPOXaWHOCTI
cinbcbkorocnogapcbknx pocnuH. OgHum i3 nigxopiB, WO MoXe 3a6e3neynTn 3poCTaHHSA
TONEPaHTHOCTI POCNWH A0 NOCYXU, € reHeTUYHa TpaHcopmauisi.

Tperanosa — HeBIQHOBMOBANbHUIA Aucaxapug rmnoko3n. Yepes yyactb y perynsauii pobotn
NpoanxiB BOHa cnpusae epekTMBHOMY BUKOPUCTaHHIO BONOrM pocinHaMu i 3agisiHa y BignoBsigsax Ha
3aconeHHs i 3HWkeHy TemnepaTypy. CuHTE3 Tperanosm y BULLMX POCIUH BiabyBaeTbCA B X04i ABOX
NnocnigoBHUX peakuin, B SKUX 3afdisHi Tperano3o-6-gocgaTtcmHtasa (TPS1) Ta Tperanoso-6-
docdatdocdarasa (TPS2). BMmicT npoOMiKHOrO nNpPoAyKTy CUHTE3y, Tperanoso-6-gocdary
(Tre6P), NO3NTMBHO KOPENIOE i3 BMICTOM Caxapo3u, roflIoBHOro NpoAaykTy OTOCUHTESY i FONTIOBHOMO
TPaHCMOPTHOrO LYKPY B pocrnnHax. ICHye Touka 30py, Lo gia Tre6P cnpamoBaHa Ha nigTpyuMaHHA
KOHLEHTpaUii caxapo3n Ha onTUManbHOMY PiBHi.

MeToto Hawoi poboTn GyNno CTBOPEHHS TEHETUYHNX KOHCTPYKLIN, WO MaloTb B CBOEMY CKNadi
reHn GiocnHTe3y Tperanosu 3 ApikaxiB Saccharomyces cerevisiae, TEpMOTONEPAHTHUX LUTaMiB-
HaanpoayueHTiB Tperanosn, Ona reHeTU4YHOoI TpaHcdopmMaLil pocnnH Ana OTPUMaHHS POCHAWH 3
NigBULLIEHOIO TONMEpaHTHICTIO A0 nocyxu. Menn ScTPS1 ta ScTPS2 6yno amnnigikoBaHO 3a
pornomoroto MNP. Ona KNoHyBaHHA UMX reHiB y BEKTOpWU nNpusHayveHHs pGW2 (uinboBumn reH nig
koHTponem 35S npomotopa) i pBractl24 (uinboBun reH nig koHTponem Ubi npomotopa)
nposogunacb peakuia LR-pekombGiHauii 3i cTBOpeHUMU ans HUX BHacnigok BP-pekombiHauii Entry-
knoHamu. OTpuMMaHi reHeTu4YHi KOHCTPYKUii aHanidyBanun 3a gonomoroto [JIP 3 BignosigHUmMu
nparviMmepamu i TpaHcopMyBanu MeToaoM ernekTponopadii y arpobakrepianbHi KNiTUHW WTamiB
GV3101 (gns poboTtu 3 gBogonbHUMK pocnmHammn) Ta AGL1 (ansa po6oTtun 3 ogHogonbHuMK). [Ang
anpobadii poboTn BEKTOpIiB 3i CTBOPEHNUMWN KOHCTPYKLISMW NPOBOAMITIM FEHETUYHY TpaHcdopMaLlito
mogenbHoro o6’ekty — TiOTIOHY Nicotiana tabacum metogom nucToBux AuckiB. PocnunHu
pereHepyBanu B CenekTMBHUX ymoBax (25 mr/n rirpomiumMHa) Ha arapu3oBaHOMY CepenoBuLLi
Mypacure-Ckyra (Murashige, Skoog, 1962) 3 gogaBsaHHaM 1mr/n 6eH3unamiHonypuHa ta 0,1 mr/n
HadhTUNOLTOBOT KACIOTMW.

Po6oTa BukoHyBanach 3a piHaHcoBoi nigTpumkn rpaHty HAH Ykpainm Ne0115U004171.

SUMMARY. CREATION OF GENETIC CONSTRUCTS BEARING THE GENES FOR
TREHALOSE BIOSYNTHESIS FROM YEAST SACCHAROMYCES CEREVISIAE FOR
PLANT TRANSFORMATION

Nyschenko L., Kvasko A., Isayenkov S., Dmytruk K., Sakhno L., Yemets A.

The aim of our work was creation of genetic constructs bearing ScTPS1 and ScTPS2 genes
from the trehalose-overproducing strain of Saccharomyces cerevisiae for plant transformation.
We believe the transgenic plants will be more tolerant to water deficit as compared to the initial
ones. Both ScTPS1 and ScTPS2 genes were cloned from yeast DNA through BP-
recombination and Entry clones creation following transfer into the destination vectors pGW2
and pBractl24 (target gene under control of 35S or Ubi promoter, respectively) through LR-
recombination. Transgenic Nicotiana tabacum plants were produced using these genetic
constructs.
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IHILWALIA KYNbTYPU IN VITRO TA PO3POBKA NMPOTOKONNIB PEFEHEPALLIT
TA ADANTALII POCINWH BUOY CRAMBE STEVENIANA RUPR.

Mywkapbosa H. 0.}, Kyuyk M. B.?, Emeus A. 1.

YlHcTUTYT XapuoBoi GioTexHonorii Ta reHomikn HAH Ykpaitu
Byn. Ocunoscbkoro 2A, M. Knis — 04123, YkpaiHa
e-mail: hadudka@gmail.com
2|HCTUTYT KNiTUHHOI Gionorii Ta reHeTnYHoI iHxeHepii HAH Ykpainu
Byn. Akagemika 3abonoTtHoro 148, m. Kuis — 03143, YkpaiHa

Pig Crambe (pogunHa Brassicaceae) BBaXa€eTbCsl MOTEHLIHOI ONINHO KyNbTYpOl 3aBAsKM
AOCUTb BUCOKI YPOXXaWHOCTI Ta BUCOKOMY BMICTY epykoBoi kucrnotu (Biga 48,5% po 62,5%) y
HaCiHHI. [peacTaBHYKM poay HE CXPELLYOTBLCS 3 IHWUMU OMIMHUMU Ta XapYoBUMW KyNbTypaMu, siKi
HWHI BUPOLLYIOTBCA B NMPOMUCNOBMX MacluTabax. Kpim Toro, iCHylOTb AaHHI Npo noTeHuian pocnvH
poay Crambe y diTopemegiadii rpyHTIB Ta BUCOKY CTilKiCTb 40 abioTUYHMX cTpeciB. 3acTOCyBaHHS
MeToAiB KynbTypu in vitro gae 3mory Jocnigutun cnocobu LIBMAKONO PO3MHOXEHHSI POCIMH Ta
po3pobuTtn nnatopmy Ans noganblioro NiABULWEHHSA LHHOCTI NpeAcTaBHMKIB pody MeTodamu
OioTexHororii. [JocnigkeHHS YMOB iHiLjauil acenTu4YHOI KynbTypu Ta CXeM pereHepauii cnig
npoBOAUTWU HAMBIQyanbHO AnNa KoxHoro Buay. Ornag mxepen niTepatypu CBiguYiTb MpO
BIACYTHICTb @HUX MO KyNbTUBYBaHHIO Y/ PO3MHOXEHHIO pocnuH Buay Crambe steveniana Rupr. in
vitro.

MeToto gaHoi pob6oTn OyB noLwyk epekTMBHMX METOAIB iHiliauii KynbTypu in vitro, WBMAKOro
PO3MHOXEHHSI Ta nojanblloi aganTauii pereHepoBaHUX POCAWH 0O YMOB Tennuui. OAns iHidiauii
acenTMYHOI KyNbTypy BMKOPUCTOBYBaNM HaciHHA Buay Crambe steveniana, sike ctepwunisyBanm
cnoyaTky AgiouMgom  npotaroM  1-6  xBUMAMH.  ACENTUYHI  MapoCTKM  KynbTuUBYyBanu Ha
GesropmoHanbHoMy XuBunbHomy cepeposuuli Mypacire i Ckyra (MC). YepelukoBi, NMCTKOBI Ta
KOpeHeBi eKkcnnaHTu KynbTuByBanu Ha cepegosuwi MC i3 gogaBaHHam 0,5-5 wmr/n 6-
6eHannamiHonypuHy (BAI), kiHetnHy Ta 0,1-2 mr/n 1-HadTtunourtosoi kucnotn (HOK) y pisHuX
CMiBBIOHOLUEHHAX ONA  OOCHIMKEHHA pereHepauii i3 pisHMX TuniB ekcnnaHTiB. PocnuHu-
pereHepaHT! yKOpiHoBanuM Ha O6e3ropmoHanbHOMY XuBurnbHoMmy cepegosuwli MC/2 i3 BaBivi
3HMXXEHNUM BMICTOM Ccaxapo3u, Makpo- Ta MikpoenemeHTiB. AganTauilo pocnvH i3 gobpe
PO3BMHEHOI KOPEHEBOK CUCTEMOKO A0 YMOB in VivO MpOBOAUNM 3a BUKOPUCTaHHA cybCcTpaTy, Wo
ckragaBcs 3 cyMiwi nepnity Ta Topdy (1:2) B ymoBax Tennuui 3a Temnepatypu +23 + 2°C.

Hanbinblwa KinbKiCTb acenTMYHMX NapOCTKIB yTBOpHOBasnacb nicng crepwunisadii gioumMaom
NPOTAroM TPbOX XBUIMH. HamBuwly pereHepauinHy 3aaTtHiCTb 6yno BigMIYEHO 3 YepeLuKoBUX
eKCnnaHTiB Ha cepedoBuWi 3 goaaBaHHaM 2,5 wmr/m BAIN ta 0,1 mr/m HOK. Ha kopeHeBux
eKcnnaHTax HamBuLLa YyacToTa yTBopeHHs naroHiB (40%) BigMivyeHa y BignNoBiAb Ha KyNbTUBYBaHHS
3 1 mr/n kiHeTuHy Ta 0,1 mr/n HOK, a Ha nucTtkoBux (4acTtoTta pereHepadii 80%) — 3 1 mr/n BAI Ta
0,1 mr/n HOK. 36inbweHHa Bmicty HOK y cepenoBuuli nNpu3BoauIio OO0 3HMKEHHA 4acToTu
pereHepadii naroHie. [Jo6pe ykopiHeHi Ha cepegosui MC/2 naroHn gani agantysanu go ymoB in
vivo. lepwi nuctkn, 3gaTHi 4O acuminsuii, yTeoptoBanucb Ha 18-21 goby KynbTMBYBaHHS Ha
CyMiLi NepniTy Ta Topdy, a YacToTa BUXKUBAHHS POCIUH in Vivo cTaHoBmna 76%.

Omxe, Hamu 6yno JOChigKEHO YMOBW LIBUAKOIO 36iNbLUEHHSA YMCENbHOCTI POCNWNH BUAOY
C.°steveniana Ta noganblUOro MOKpPaLLEHHSI LIHHUX XapakTepuUcTUK MeTogamu BioTexHonorii 3
pekoMeHAauissMn Mo IHTPOAYKLii B YMOBW 3aKPUTOrO I'PYHTY.

SUMMARY. CRAMBE STEVENIANA PLANTS IN VITRO CULTURE ESTABLISHMENT WITH
PROPAGATION AND ADAPTATION PROTOCOLS

Pushkarova N. O., Kuchuk M. V., Yemets A. |.

The efficient methods of in vitro culture establishment, fast propagation via petiole, root and leaf
explants on MS medium with BA, kinetin and NAA content with further adaptation of
regenerated plantlets to the greenhouse conditions of Crambe steveniana plants were studied.
A platform for fast plants multiplying and further biotechnological improvement of threatened
potential oilseed Crambe steveniana plants with recommendations on its introduction in
greenhouse were formed.
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®APMAKOJIOIN4YHO UIHHI MONIP®PEHOJIbHI CMOJTYKMU Y IN VITRO-
POCIIMHAX TA ATAPU3SOBAHOMY XUBUJIbHOMY CEPEOOBWLLUI

PeByubka A. 3., benasa B. H., Tapan H. 0.

HaBuanbHO-HayKoBWIi LEHTP «IHCTUTYT Gionorii Ta MeguumHmn» KniBcbkoro HauioHaneHoOro
yHiBepcuTeTy iMmeHi Tapaca LLeByeHka, kadenpa Gionorii pocnuH,
npocnekT Akagemika MywkoBa 2, M. Knuis— 03022, YkpaiHa
e-mail: nastartia@i.ua

B ocTaHHi poku nonipeHonbHMM Ccrnonykam, i KCaHTOHaM 30Kpema, MPUAINsETbCA 3HaYHa
yBara HayKOBLiB 3aBOsKW ixHii OIONOrivHIN aKkTUMBHOCTI: @HTUKaHLUEPOreHHUM, MNPOTUBIPYCHUM,
aHTnbakTepianbHUM, aHTUOKCUOAHTHUM Ta iHWWM BNAcTUBOCTSAM. TOMY BOHM BUKOPUCTOBYHOTHCSH
Ans npodinakTnkm Ta nikyBaHHS paky, xBopobu Anburerimepa Ta NapiHcoHa, nopyleHb cepueBo-
cyanHHoi cuctemm Towo (Cruz, 2017). MacoBui 36ip POCRVH-OXKEpen KCaHTOHIB 3 poAaWH
Gentianaceae, Hypericaceae Ta iH. K NiKapCbKOi CUPOBMHMW, sika € [IKEPEriOM KCaHTOHIB,
OECTPYKTMBHO BM/IMBAaE Ha BMAOBMWA CKNag npupogHux ditoueHosis (Inoue, 2017). Tomy
aKTyanbHMM € MOLWYK anbTEePHATMBHUX KEpPen UMX Crnonyk, SKUMuU MOXYTb OyTn, Hanpuknag
BMCOKONPOAYKTUBHI KyNbTYpW POCAIMHHUX TKaHWH in vitro. BBaxaemo, Wo 0o0aTKOBUM [XXeperioMm
KCaAHTOHIB MOXYTb OyTW TaKOX >XMBWIbHI CepefoBuLLa, Ha SKUX KynbTUBYBamnu in Vitro-poCnuHw,
KOpEeHi SKunX, sIK BiAOMO, Nif Yac BMPOLLYBAHHS, BUOINAOTb LUMPOKUIA CREeKTPp PEHOMbHUX CMOSYK.
BignoBigHO OO UBOrO METOK HAWOro LOCNiMKEHHA Oyno nigibpatn HambinbwW 4YyTAMBMA Ta
€KOoJioriyHo 06e3nevyHnn MeTod BU3HAYEHHSI KCAHTOHIB Yy POCMMHHOMY MaTepiani, a Takox
pO3p0obMTN MEeTOoA eKCTpakLii LuX Cnonyk i3 arapM3oBaHOro XUBWIbHOMO cepepoBulla. Y SKOCTi
POCIMHHOrO MaTtepiany BUKOPUCTOBYBanun pocnuHu Buaie Phalaenopsis sp. Ta Acorus calamus L.,
o BupoLlyBanu 3a yMoOB in vitro BnpogoBx 3-5 MicAuiB 3a Temnepatypu 24 °C, npu 16-
roguHHHoOMy cpoTonepiogi Ha MoAMMIKOBAHOMY arapus3oBaHOMY >XMBUIIbLHOMY CepefoBuLLi
Mypacire-Ckyra. XuBnnbHe cepefoBuLle, Ha SIKOMY BUPOLLYBanu AOCHiAXyBaHi POCIIMHU, TaKOX
BMKOPUCTOBYBanu sik 404aTKOBE gXepeno umx peyoBuH. Byno anpoboBaHo BigoMi meToguku Ta
po3pobrieHO BracHi Moaudikauii MeTody sIKICHOrO Ta KiNbKICHOro aHanisy BMICTY KCaHTOHIB B
pocCriMHax in vitro, a TakoXX CTBOPEHO BIlaCHY METOAUKY BU3HAYEHHS LIMX CMOSYK B arapu3oBaHoOMY
XNBUINbHOMY cepefoBuLLi. EKCTparyBaHHsi KCaHTOHIB NpoBoAuNK 3 BUkopuctaHHsam 70 % eTaHony,
X sIKiCHe Ta KinbKiCHe BU3Ha4YeHHs1 Byno 34iMCHEHO XxpomMaTtorpadiyHo Ta CnekTPoOTOMETPUYHO.
PesynbTaTv pocrnigpkeHHs nokasanu, Wo BMICT KCaHTOHIB Y in Vvitro-pocrnivHax 3anuwiaBscd
ctabineHUM abo nigBMwyBaBCHA, a B KMBWUIIbHOMY CEPESOBULLI 3HWXKYBABCS BMPOAOBXK
KynbTuByBaHHA. ToMmy gnsa 6iocnHTesy B in Vitro-pocnnHax MakCUMaribHOI KifIbKOCTi KCaHTOHIB
HeoObXigHO perynoBaT YMOBM iX BUPOLLYBaHHS, 30KpeMa TpuBanicTb KynbTuByBaHHA. OTxe, 6yno
nigiopaHo ekonoriyHo 6e3neyHi Ta edeKkTMBHI AN Manoi KiNbKOCTi  eKCnepuMeHTanbHOro
mMatepiany mogmdikauii MeTody BM3HAYEHHS KCAHTOHIB Y POCIMHHOMY Martepiani Ta po3pobreHo
MeTo[ X eKCTpakKLUii i3 XMBUNbLHOro cepenosula. Beaxkaemo, WO in Vitro-poCnnHN Ta XUBUSTbHE
cepefoBuLLE MOXXHa BUKOPUCTOBYBATU AK AOAATKOBE [Kepeso Uux nonidpeHONbHUX Crosyk.

SUMMARY. PHARMACOLOGICALLY VALUABLE POLYPHENOLIC COMPOUNDS IN IN
VITRO-PLANTS AND THE AGARIZED NUTRIENT MEDIUM

Revutska A. Z., Belava V. N., Taran N. Yu.

In order to find the most sensitive and environmentally safe method of qualitative xanthone
determination in in vitro-plants and the agarized nutrient medium, we tested well-known
methods and developed our own modifications to the determination method of xanthone content
in plants in vitro. Our own method for determining these compounds in the nutrient medium was
developed as well. Extraction of xanthones was carried out using 70% ethanol. Qualitative
analysis was carried out using chromatography and spectrophotometrically.
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BMINB EK3Or'EHHUX LUMTOKIHIHIB HA MOP®OIEHE3 TAMETO®ITY
DRYOPTERIS FILIX-MAS (L.) SCHOTT B KYJIbTYPI IN VITRO

PomaHeHko K. 0.}, KocakiBcbka I. B.!, Ba6eHko J1. M.}, Baweka O. B.?,
PomaHeHko M. 0.2

1|HCTVITyT 6oTaHikm imeHi M.I". XonogHoro HAH Ykpainu, Byn. TepeLyeHkiBcbka, 2, Kuis, 01601,
YkpaiHa, e-mail: katerynaromanenko4@gmail.com
2HaBl-lan|>H0-Hayl<0|3|/u7| UeHTp «IHCTUTYT Bionorii Ta MegmumHn» KniBCbKOro HauioHanbHOro
yHiBepcuTeTy imeHi Tapaca LLeByeHka, Byn. Bonogumupcbka, 64/13, Kuis, 01601, YkpaiHa

lameToiTM nNanopoTen Hanexatb OO0 MoAenbHMx O6’eKTiB, igeanbHO npuaaTHUX O
BMBYEHHS BMMMBY €K30reHHMx paktopiB. BOHM BuMpi3HAIOTBCA npocToTod  OyaoBu i
HeBMbBarnmBICTIO 4O YMOB KynbTMBYBaHHI in vitro (Babenko et al., 2018: Menéndez et al., 2011).
I3onboBaHi rameTodiTM NanopoTen YCMilWHO BUKOPUCTOBYIKOTLCS ANA BUMBYEHHHA FEHETUYHUX Ta
Gi3i0NOriYHMX MexaHi3MiB perynsuii pocTy h po3BUTKY, LLO CNPUAE OTPUMAHHIO HOBUX 3HaHb MpO
€BOSoUil0 HazeMHMX pocnvH (Banks, 1999). BuBuyeHHS BNNUBY €K30reHHMX UMTOKiHIHIB (L TK)
003BONSE BU3HAYNTU y4acTb LMX FOPMOHIB B perynsuii pocTy Ta po3BuTky rametoditie (Greer et
al., 2012). MeToto Hawoi poboTu ctano BuByYeHHs BnnuBy LITK Ha mopdponorito i ocobnmeocTi
po3BuUTKY rameTodiTy nanopoTi doniopw Ykpainu Dryopteris filix-mas (L.) Schott B kynbTypi in vitro.

Cnopwu nanopoTi 3a metoankamn (ApHaytoBa, 1987, Hua et al., 2009) BuciBanu B 4aLuku
MeTpi Ha pigke xuBunbHe cepepoBuwe KHoma 3 AodaBaHHSAM  KiIHETMHY, 3eaTuHy, 6-
6eHannamiHonypuHy, N°-2-isoneHTeninageniny (iM) y koHueHTpauisx 10°, 10° 107 ta 10® M.
KoHTponem cnyryBano cepeposuiie KHona 6e3 gopaBaHHs biToropmoHiB. CnocTepexeHHs 3a
PO3BMTKOM rameToqiTiB npoBoamnu nig 6iHokynsipHum mikpockonom MBC-9.

Hamu 6yno BcTaHoBMneHo, WO BCi ek3oreHHi LITK B koHuentpauii 10° M Ta 10° M
CMOBIMbHIOBANM PO3BUTOK MPOTOHEMW, CNPUSiNM  YTBOPIOBAHHIO  cepuenofidbHmMx Tanomis
nedopMoBaHOi OpMM, MOBHICTIO MPUrHiYyBanm pPO3BUTOK CTaTEBMX CTPYKTYp Ta cnopodiTy.
Husbki koHUeHTpauii LITK (107 M, 10® M) Buknukanu 3pocTaHHA KinbKOCTi KMITUH NpoTanis, Ta B
3aneXHOCTi Bif i30hopMM rOpMOHY MO-pidHOMY BNAnBanu Ha gedopmalii cepuenogibHoro Tanomy
n ctateBy andepeHuiauito. BctaHoBneHo, wo ek3oreHHi LITK akTnBytoTb pOo3BUTOK i picT pusoigis,
CTYMiHb CTMMYMOBaHHA 30iNblIYETLCS 3anexHO Bi4 KOHUEHTpauil FOPMOHIB Y >KUBUITbHOMY
cepeposuLli. BuasneHo, wo LTK B uinomy npurHivyyloTe picT i po3BUTOK cnopodiTiB, LWO
OOyMOBMEHO 3MEHLLUEHHAM  KifIbKOCTI  yTBOpPIOBaHWX gBocTateBux rametocditie. Cepeg
BukopuctaHunx LTK eksoreHHun i1 B yCiXx KOHUEHTpauisx HaWiHTEeHCUBHILWIE BMNNMBaB Ha
MopdporeHe3 raMeToiTy Ha BCiX CTafisix PO3BUTKY: Y HAMBULLIiA KOHLEHTpauUii 6r1oKyBaB pO3BUTOK
NPOTOHEMM, Y HaMHWXKYMM — PO3BUTOK cepuenogioHoro Tanomy. 3eatMH y HaWMEHLINX
KOHLEHTpaUisiX CTUMYSOBaB pPO3BUTOK raMeToiTiB, MiHiMisyBaB nosiBy Aedhopmauin Taromy,
aKTMBYBaB PICT i pO3BUTOK BaraToumcenbHUX pu3oidiB, NpULLBMALLYBAB NOSIBY CTaTEBUX CTPYKTYP
Ta nepLumnx cnopoqoitis.

SUMMARY. EXOGENOUS CYTOKIKINS EFFECTS ON DRYOPTERIS FILIX-MAS (L))
SCHOTT GAMETOPHYTE MORPHOGENESIS IN VITRO CULTURE

Romanenko K. O., Kosakivska I. V., Babenko L. M., Vasheka O. V., Romanenko P. O.

We analyzed the effects of exogenous kinetin, zeatin, 6-benzylaminopurine and N°-2-
isopentenyladenine on Dryopteris filix-mas (L.) Schott gametophyte morphology and growth in
vitro culture. It was shown that at the concentration of 10-5 M all cytokinins significantly inhibited
gametophyte growth, caused deformations and changes in the thallus size, suppressed the
development of reproductive structures and sporophyte growth. Reduction of the hormone
concentration to 10-8 M stimulated the gametophyte development, induced cell divisions,
particularly in the apical zone, due to which some of thalli were deformed, promoted the
production of rhizoids, affected the formation of antheridia and archegonia and slowed the
sporophyte development.
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AOCNIAXEHHA POJI FTEEHETUYHUX CUCTEM KOHTPOIJTHO TEMIIB
PO3BUTKY POCJIUH Y ®OPMYBAHHI MEXAHI3MIB KOMIMJIEKCHOI
CTIMKOCTI TRITICUM AESTIVUM L. 3A YMOB IN VIVO TA IN VITRO

TepeHTbEBa H. B.

XapkiBCbkui HauioHanbHWn yHiBepcuTteT iM. B.H. Kapasina, kad. disionorii i Gioximii pocnuH Ta
MikpoopraHiamis, mangaH Ceoboan 4, m. Xapkis — 61022, YkpaiHa
nataliy26terentieva@gmail.com

MueHnus - HaMBaxnuBilla MPOAOBOMbYA KyrnbTypa, fKka 3aMMae npoBigHe Micue B
3epHoBoMy GanaHci YkpaiHn (MopryH, 2010). 3aBasku CBOiA BMCOKI €KOMOriYHIA NIacTUYHOCTI
BOHa Mae LUMPOKWI apearn pPO3nOBCIOMKEHHS | 3aiMac [AOMiHYIoYi NIOLWi KyNbTMBYBaHHS Yy cBiTi. [i
NPOOYKTUBHICTb 3aneXxuTb Big peanisauii reHeTUYHO 3aknageHux BracTUBOCTEW, a TakoX BMNIMBY
YMOB HaBKOMULLHBOIo CepefoBULLa, LLO AilTb Ha KOXHOMY eTani OHToreHesy pocnuHu (BnaceHko,
2008). Y nweHuui M’AKoi igeHTudikoBaHa ronoBHa reHeTU4Ha CUCTeMa, AKa KOHTPOSIE Temnu
po3BUTKY — cuctema reHiB VRN, W0 Takox Bu3Hayae noTpeby B sposusauii (Trevaskis et al.,
2012). OgHak B niTepaTtypi Mamxke Bi4CYTHI AaHi onocepeakoBaHOro BMNMBY AaHOI CUCTEMU Ha
CTYNiHb CTPEC-TONEePaHTHOCTI NLIEHWL.

B 3B’A3Ky 3 UMM MeTOow Hawoi poboTn Byno AoCNioKEeHHSA poni AaHOi FEHETUYHOI CUCTEMU Y
hopMyBaHHi MexaHi3MiB KOMMIIEKCHOI CTinkocTi Triticum aestivum L. 3a ymoB in vivo Ta in vitro. B
SIKOCTi POCMIMHHOIO MaTepiany B poboTi BUKOPUCTOBYBaANM COPTU M’SIKOT MLUEHWULi 3 Pi3HUM TUMOM
po3BUTKY: 03uMi copTu AcTeT, AnbsHC Ta Api copTu epoiHa i XapkiBcbka-30, a Takox mamke
isoreHHi (NILs) 3a reHamn VRN niHii nweHuui, ctBopeHi B reHodoHai copTy MupoHiBcbka 808.
CKpUWHIHI MOCYXOCTIMKOCTi 3a YMOB in VivOo NPOBOAMMMU, IMITYIOUM LUTYYHY MOCYXY, LUIISAXOM
NPOPOLLYBAHHA HACiHHA OOCNIAHUX POCAMH Ha po3yuHi 20 % caxaposn, Ta B KOHTPOSIbHUX
BapiaHTax — Ha BoAi. BM3Hauanu eHeprito NpopocTaHHsA, aHanilyBanu HakonuMyeHHs Giomacu Ta
pocToBY peakuito. B ymoBax in vitro CTyniHb NOCYXOCTIMKOCTI AOCRigKyBanu BUKOPUCTOBYHOYU
nepecagkoBy KanycHY KyrnbTypy BKasaHUX COPTIB Ta i30SiHiN, KynbTMBYOUM iX HA MoaudikoBaHOMY
xuBunbHomy cepegosuwi Mypacire i Ckyra (MC) 3 pgogaBaHHaM 8 % NaCl. KynbTtuByBanu
BNPOAOBXK 4-X TWXKHIB Ta aHanidyBanu 3a nokasHukamu poctoBoro iHaekcy (Pl) ta mopdo-
LMTOMOrYHOI  XapakTepuctmkor. CKPUHIHF  XKapOCTiMKOCTI  NpoBoAMnM  3a  MOKasHMKamu
TemnepatypHoro nopory koarynsauii 6inkis  (TTKB). [ocnigjkeHHs CKPWHIHFY DITOCTINKOCTI
NpoBOAUNN Ha NepecagKkoBUX KanyCHUX KynbTypax i30reHHUX MiHin nweHuui, ki KynbTuByBanu Ha
XueurnbHomy cepeposuli Mypacire-Ckyra (MC) 3 pogaBaHHAM  KynbTypanbHUX inbTpaTis
MikpomiueTiB Fusarium oxysporum Ta Fusarium moniliforme y cniBBigHoweHHi 1:20 3a 06’emom.
PospaxoByBanu Ta aHanisyBanu pocTtoBi Ta MOPO-UMTONOriYHi nokasHukM. OTpuMaHi pesynbtaTtu
nokasanu, Lo npu KynbTUBYBaHHI Ha >uBunoHoMy cepeposuwli 3 8% NaCl BigbyBaeTbca
ranbMyBaHHS POCTY KanyCHUX KynbTyp, MNPUYOMY O3UMi COPTU MPOSBUMAN MEHLUMA CTYMiHb
NMOCYXOCTINKOCTi B MOPIiBHSAHHI 3 sipumn Cepen Habopy VRN i30MiHiA MiHIManbHOW CTINKICTIO OO
Nnocyxm Ta BUCOKOI Temnepatypu xapaktepusyBanaca isoniHia VRN Ba, a makcumanbHUMU
nokasHukamu — isoniHis VRN Afa. PiBeHb nposiBy CTyrneHs MOCyxXO- Ta >apocCTiNKOCTi Y
OOCNigXXyBaHNX COPTIB Ta i30MiHIN B KynbTypi in vitro OyB aHanoriyHMii OO0 pes3ynbTartiB, SKi
crnocTepiranuca 3a ymos in vivo. Lo ctocyeTbea komnnekcHoi agantusHocTi NILs 3a reHamu VRN,
MakcMmaribHUM piBHEM MNOCYXO- Ta Xapo- Ta (ITOCTIMKOCTI xapakTtepusyBanucsa i30niHii  3i
WBMAKMMKN Temnamun po3suTKy Vrn-Ala ta Vrn-Dla, sik 3a yMOB in Vivo, Tak i 3a yMOB in Vitro.

TakvMm YMHOM OTpUMaHi AaHi NOKa3yloTb, WO KyrbTypa in Vitro € afeKkBaTHO TECT-CUCTEMOHO
Ons OocnifpKeHHs poni FeHEeTUYHUX CUCTEM KOHTPOS0 TeMMIB PO3BUTKY POCIMH Y (POPMYyBaHHI
MeXaHi3MiB KOMMSEKCHOI CTinKocTi Triticum aestivum L.

SUMMARY. THE STUDY OF THE ROLE OF GENETIC SYSTEMS FOR CONTROLLING THE
RATE OF DEVELOPMENT OF PLANTS IN THE FORMATION OF MECHANISMS OF
INTEGRATED STABILITY TRITICUM AESTIVUM L. IN VIVO AND IN VITRO CONDITIONS
Terentieva N. V.

The paper presents the results of screening studies degree drought and heat resistance and
influence of cultural micromycetes of Fusarium oxysporum and Fusarium moniliforme on growth
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of soft wheat in the conditions in vivo and in vitro. The study found that soft spring wheat
varieties exhibit a greater degree of drought and heat resistance than winter. The established
that exometabolites of phytophatogens render opposite effects on cytological parameters
(number and length of callus cells), the growth of callus cultures at the isolines differing with
development rates in the conditions of in vivo. Culture in vitro is adequate test system for
screening stability of wheat varieties.

MODELING APPROACH TO NUTRIENT UPTAKE DYNAMICS ANALYSIS IN
DUNALIELLA SALINA TEODOR. CULTURE

Komaristaya V. P.

V.N. Karazin Kharkiv National University, Department of Botany and Plant Ecology
Svobody sq, 4, Kharkiv, 61022, Ukraine
e-mail: v.p.komarysta@karazin.ua

Culture growth and B-carotene accumulation in green microalga Dunaliella salina, one of the
sources of B-carotene in the industrial biotechnology, are controlled by several parameters and
their interactions: nitrate and phosphate supply and nutrient reserves in the cells, salinity, and
irradiance. It is difficult to infer about the mechanisms of influence of culture parameters on the
yield and to control productivity of open pond culture under constantly changing conditions. One of
the classic approaches of systems biology to resolve such problems is stating and analyzing
hypotheses in the form of dynamic models.

The study was aimed at modeling nitrate and phosphate uptake dynamics by D. salina fed-
batch laboratory culture under constant salinity (2M by NaCl) and irradiance (5-10° Ix).

Our previously published empirical data (Komaristaya et al., Algologia, 2010, 20, 1, 42-55)
served as the basis for modeling. The model was composed and its parameters were optimized
using MS Excel and Solver tool. The dynamics of nitrate and phosphate residual concentrations in
the medium under fed-batch resupply to the initial concentrations every 3 days showed high
nutrient uptake rates at the establishment of the culture, gradual decrease to the prolonged period
of steady absorption followed by the slight increase at the late stages of cultivation. Following the
assumption of (Trenkenshu, Ekologiya Morya, 2005, 67, 89-97) that linear culture growth phase
represents algal culture limitation by a constant rate of CO, dissolution from the air into the cultural
medium, we supposed that nitrate and phosphate uptake by D. salina cells is limited by CO, as
well. Initial CO, concentration in the medium was taken from (Akinfiev, Diamond, Fluid Phase
Equilibria, 2010, 295, 104-124) and assumed as its solubility in 2M NaCl solution at 25 °C under
CO; partial pressure in the ambient atmosphere. CO, mass transfer rate into the medium was
modeled by mass transfer equation K ,a(C*-C) where (C*-C) is the gradient between CO,
concentration and its solubility, parameter a was inferred from the geometry of culture flasks, and
mass transfer coefficient K. was calculated from the proportion between K_ for fresh water
(Carvalho, Malcata, Biotechnol. Prog., 2001, 17, 265-272) and CO, diffusivities in fresh water and
brines (Cadogan et al., J. Chem. Eng. Data, 2015, 60, 181-184). Nitrate, phosphate and CO,
assimilation by the culture were modeled by Michaelis-Menten equations, nitrate and phosphate
uptake rate linearly dependent on the CO, uptake. After parameters optimization, the model was
able to adequately describe the patterns of nutrients uptake by the culture except for the later
phase of slight increase after the period of steady uptake. It was supposed that this increase was
due to culture respiration that increased with the number of cells in the culture. Culture respiration
rate was expressed as the proportion of cell concentration. Introduction of this notion into the
model and its re-optimization improved agreement between the empirical and model data.

Thus, the model showed that nutrients uptake dynamics in D. salina culture could result from
CO, limitation, its solubility, mass transfer, and cells respiration. The model will be further
developed to include dynamics of culture growth, nutrients uptake, reservation, and carotenoids
accumulation under different salinities and irradiances in D. salina and freshwater carotenoid
accumulating algae.
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PE3IOME. Niaxia MOAENIOBAHHA 4O AHANI3Y AWHAMIKU NMOIrMWHAHHA BIOTEHIB B
KYNbTYPI DUNALIELLA SALINA TEODOR.

KomapwucTa B. I.

3anponaHoBaHO MaTemMaTU4YHy MOAEnb, WO OMUCYe AMHaMIKy NMOrMUHAHHA HiTpaTy i docdarty
KynbTypoto D. salina, sik Taky, wo nimitoBaHa acuminsuieto CO,.
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Section 5.
INTERACTIONS IN THE SYSTEM «PLANT-MICROORGANISM»

PICTCTUMYNIOKOYI BIACTUBOCTI OKPEMUX 'PYHTOBUX
MIKPOOPIAHI3MIB, LLIO CUHTE3YIOTb ®ITOFOPMOHH

BinHikoBa O. |., KpuBowen O. C.

XapkiBCbKMI HaLioHanbHU yHiBepcuTeT imeHi B.H. Kapasina, kadegpa disionorii i 6ioximii pocnuH
Ta MiKpopraHiamis,
mMarngaH Ceoboan 4, m. Xapkie — 61022, YkpaiHa
e-mail; o.i.vinnikova@karazin.ua

OOHUM i3 aKTyanbHUX HanpsMKiB PO3BUTKY CiflbCbKOrO rocnogapctBa € CTBOPEHHS
npenapartiB GiONOriYHOr0 MNOXOMKEHHA, SKi MalTb PICTCTUMYMIOYY Aito, 34aTHI niaBuvLwyBaTh
OOCSKHICTE  ONsl POCIMH  €NEMEHTIB  KMBFAEHHA Ta MposaABNAKTb  (PYHriUMAOHY akTUBHICTb
(AneweHkoBa Ta iH., 2015). BukopucTaHHs Takux npenapaTtiB A03BOMSAE 3HUINTU XiMivyHe
HaBaHTaXXEHHHA Ha eKocucTeMH, Lo Mae pesynbTaToM NiABULLEHHS BPOXaWHOCTI Ta NOKpaLlLleHHs
SIKOCTi ekonoriyHo 4mcToi npoaykuii (Kotnapos Ta iH., 2015). 3auikaBneHictb B 6ionoriyHmx
npenaparax obymoBfneHa iXHbO e(EKTMBHICTIO, @ TAKOX TUM, LLIO BOHW CTBOPIOKOTLCS HAa OCHOBI
MiKpoopraHi3miB, siki BuaineHi 3 npupoaHux bioreoueHosis (MypaoHoBa, [daspaHos, 2014). MNpoTte
3anvwaeTbCs HeQOCTaTHbO AOCHIMKEHUM MUTaHHA, YU MOXHa BUKOPUCTOBYBAaTM NpenapaTtu Ha
OCHOBi OfHMX i TUX caMMX MIKpOpraHiaMmiB B pi3HMX arpoueHo3ax, 4M OyayTb BOHM OAHAKOBO
eekTUBHUMU. ANbTEPHATMBHOIO TaKTUKOK € MOCTIMHUA NOLUYK Oi€BUX LUTaMiB B MEBHUX yMOBaX
3POCTaHHSA TIi€l YM IHWOI CiNbCbKOroCnOAapPCbKOi KyNbTypu. Y 3B’sI3Ky 3 BUKINageHUM BULLIE, METOIO
po6oTn Oyno BCTaHOBMNEHHA edbekTiB Ail PITOropMOHIB, WO NPOAYKYOTb I'PYHTOBI OGakTepii i
MiKpoMiLeTH, Ha MopdponorivHi Ta gisionoro-6ioximivHi BnacTMBocTi pocnmH Pisum sativum L.

B skocTi o6’exTiB OOCNIOXEHHA BMKOPUCTOBYBanuW i3onATn IpyHTOBUX ©OakTepin Bacillus
cereus i Azotobacter chroococcum Ta mikpomiueTiB pogiB Penicillium, Cladosporium, Trichoderma,
Aspergillus, Fusarium, Mucor, Rhizopus, Absidia, ki € noTeHUiHMMK npoayLeHTamMu
iTOropmMoHiB. 3 BWKOPUCTaAHHSAM BIiAnNoBigHUX pisionoro-6ioxiMiyHMX MeToAiB, AoCniaKyBanm
BMMUB KynbTypanbHOI PiaVHU KyIbTyp MIKPOOpPraHiamiB Ha picT i pO3BUTOK ropoxy B YymoBaXx
BeretauinHoro pgocnigy. Metogom 6GioTecTiB BM3Ha4anu QITOTOKCUYHICTE, @ TaKoX HasABHICTb
aykcuHiB, ABK Ta ribepeniHis B KynbTypanbHii piguHi.

Byno BcTtaHoBneHO, Wo ob6pobka HACIHHA ropoxy KynbTyparbHOKW PiAVHOK OKpeMuX BUAIB
MiKpoopraHiamie nigsuilyBana iHTEHCMBHICTb MPOPOCTAHHA HAaCiHHSA, a [MOCUIMEHHA LbOro
CTUMYMIOIYOro epekTy cnocTepiranocs Npu BUKOPUCTaHHI CyMillli KynbTypanbHUX piavH 3 pPi3HUX
Bugis rpmbie i3 gogasaHHaM piguHn A. chroococcum. Takox BCTaHOBMEHO, LLO OKpeMi Buau
MIKpOOpraHiamiB, ki cMHTesyBann (PiTOropMOHMW, 34aTHi NPOSIBAATM PiCTCTUMYIOUYMN edekT, a
TaKoX BMMAMBATU Ha BMICT (DOTOCUHTETUYHUX MIrMEHTIB Yy MaroHax i akTUBHICTb nepokcuaasu y
KOpPEHSAX ropoxy.
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SUMMARY. GROWTH STIMULATING PROPERTIES OF SOME SOIL MICROORGANISMS
CONTAINING PHYTOGORMONES

Vinnikova O. I., Krivoshey O. S.

It was found that the treatment of peas seeds by culture fluid of certain types of microorganisms
increased the intensity of germination of seeds. This stim ulating effect was especially
remarkable when a mixture of culture fluids from different types of fungi with the addition of A.
chroococcum fluid was used. It has also been found that certain types of microorganisms that
synthesized phytohormones can produce a growth-stimulating effect, and also influence on the
content of photosynthetic pigments in shoots and the activity of peroxidase in pea roots.

E®EKTU IHOKYNAUII HACIHHA HORDEUM VULGARE L. FPYHTOBUMM
MIKPOOPIrAHIBMAMMU B MNOJIbOBUX AOCHIAAX

Myway A. B.

XapkiBCbkMI HauioHanbHUn YHiBepcuTeT iMeHi B. H. KapasiHa,
Kadpenpa disionorii i 6ioximii pocnmH Ta MikpoopraHiamis
mangaH Ceoboau 4, m XapkiB — 61022, YkpaiHa, e-mail: vdmax94@gmail.com

MikpoGioTa pusocdepun poCnuH B NPUPOAHNX YMOBAX MOXE MO3UTMBHO BNNMBATWU Ha PICT i
PO3BUTOK POCIMH, LUNSAXOM 3abe3neyeHHs MiHepanbHUMK pevyoBUHaMK (a3oTom, occopom Ta
iH.). TakoXX BOHa 34aTHa BNMBATU HA YKOPIHEHHS POCIWH; MiABULLYBATK IXHIO POCTOBY aKTMBHICTb
Ta. MNPOOYKTMBHICTb B  uinomy. L  BRactMBOCTI  MIKpOOpraHiamiB  MOXYTb  YCRILUHO
BMKOPUCTOBYIOTbCA dhepmepamm Ana 3anobiraHHa BTpaT BpoXat Ta MiABULLEHHS KiNbKiCHUX
nokasHukis (Jem'sHiok Ta iH., 2016). NMpoTe, HegoCTaTHLO AOCHIKEHMM 3aNULLIAETLCA MUTAHHS
NpO MOXINUBICTb BMKOPUCTAHHA LMX OpPraHiaMiB gnsi nepegnociBHoi o6pobku HaciHHA. MeToro
Hawoi poboTn Byno BUBYEHHS BNMMBY iHOKYNAUiT HaciHHA H. vulgare 6akTepiamn, mikpoMiLetamu i
I'PYHTOBMMW BOLOPOCTAMU, HA BMICT peayKyrumX LyKpiB B POCMHAaX S4MEHI0O B YMOBaX MOMbOBOro
eKCrNepuMeHTY.

Y aKkocTi 06’ekTiB gocnigkeHHsa 6ynu BubpaHo sumiHb H. vulgare copty «Ogaiccei»; 6akTepii
— Azospirillum brasilense i rpyHTOBi 6aunnu; rpyHTOBIi MIKPOMILETN — MPEeaCTaBHUKN HaWOINbL
nowmpeHnx nig nociBaMu 3nakiB, poAiB; a TaKoX [PYHTOBI BOAOPOCTI pogis Tetracystis i
Bracteacoccus. MikpoopraHiamu 6ynu oTpumati 3 konekuii kadeapw disionorii i Gioximii pocnuH Ta
MiKpOOpraHiamis, a BOAOPOCTi BUAiNeHi 3 rpyHTy arpoueHody Xapkoa. HaciHHa sumeHio 6yno
oTpumaHe 3 rocnogapcTtea y XapkiBcbkii obnacTi. [licna oTpMMaHHA HakonuyyBanbHOI KynbTypu
Pi3HUX MIKPOOpraHiamiB, 3 BUWKOPUCTAHHAM BIONOBIAHWX pIOKMX cepefosul, NpoBOAMIU
Gaktepusauito npoctepunizoBaHoro 10% poO34YMHOM NEPEKUCY BOAHIO, HACIHHA SYMEHIO0, SKe
BMCaAXXyBanu Ha JocnigHy AinsHKy kadegpu. B gocnigax BUKOPMCTOBYBanM CyMmill CYCMEH3in
KOXXHOrO MikpoopraHiamy 3 ¢otoTpocdamun, hoToTpohn OKpemo, a TakoXK CyMill CycrneHsin (B
ofHakoBoMy 06’eMi) ycix MikpoopraHiamie. B KOHTponbHOMY BapiaHTi gocnigy HaciHHA 06pobnsnu
Takum e o6’eMOM CTepurnbHOI BOAONPOBIgHOI Boaun. DiKCyBanu CXOXICTb, BU3HaAYanu AOBXUHY
Hag3eMHOl Ta Mig3eMHOI YacTMH, a TakKOoX BMICT LYKPIB Y NUCTKaAxX Ha cTagii KyweHHda. byno
BCTAHOBMIEHO MO3WTUBHMIN BMSIMB Ha NPOPOCTAHHA AYMEHI0 npu o6pobui HACiHHA BOAOPOCTAMM
OKpPEMO, a TakoX B cymiwi 3 baumnamm Ta B cymiwi 3 A. brasilense. HatomicTe 06pobka HaciHHSA
CYMILLLLIO CYCMEH3in MIKPOMILETIB, Ta YCiX MIKPOOPraHiamiB He 4umHuna CTUMYIOKYOI Aii Ha
CXOXiCTb. TakoX BCTAHOBMEHO 36iNblUEHHA JOBXWMHM BEreTaTMBHOI YaCTUHW POCIINUH SAYMEHIO Nia
BM/IMBOM I'PYHTOBMX BOAOPOCTEN OKPEMO, MIKPOMILIETIB Ta BOAOPOCTEN y CyMilwi, Ta npyn obpobui
BCiMa MiKpoopraHiamamn. 3HWKEHHS] OOBXWHW BEreTaTtMBHOI YacCTMHM POCIIWH, B MOPIBHSHHI 3
KOHTpONEeM i iHWUMK BapiaHTamu gocnigy, mano micue y pasi o6pobku HaciHHa Gauunamu Ta
BogopocTsiMn y cymiwi Ta A. brasilense pasom ¢ dotoTpodamun. [1poTe B OCTaHHLOMY BapiaHTi
aocnigy MaB Micle MO3UTUBHUI BMNIIMB Ha PO3BUTOK KOPEHEBOI cuctemu. BMIiCTy MOHoOUyKkpiB B
NUCTKax POCNWH 3HA4YHO MiABULLYBABCA Yy BCiX BapiaHTax gocnigy, MNOPIBHAHO 3 KOHTPOMeM.
MakcmnmanbHi MOKa3HUKK CnocTepiranu y BapiaHTax gOocnigy 3 BUKOPUCTAHHSM CYMiLLi CyCneH3in
Gauun i goToTpodiB, Ta PoTOTPODiB OKPEMO.
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SUMMARY. EFFECTS OF INOCULATION OF HORDEUM VULGARE L. SEED SOILS IN
FIELD RESEARCH

Glushach D. V.

The effect of exometabolites of soil microorganisms on a germination and grows of barley seeds
was considered. The treatment of barley seeds with algae, algae and Bacillus sp. and algae and
A. brasilense the positive effect on the germination was shown. The algae, algae and
micromycetes and all organisms increase length of vegetative part. A. brasilense and algae
increase length of underground part of plant. The max contains of carbohydrates was observed
by treating barley seeds with algae and algae and Bacillus.

®OPMYBAHHA TA ®YHKUIOHYBAHHA BOBOBO-PU3OBIAJTIbBHOIO
CUMBIO3Y 3A AIl PI3HOIO BOOO3ABE3NEYEHHSA

Koub C. 4., MameHko T. ., MyxTaeBunu . MN., Mokpnubkun K. O.

IHCTUTYT dpisionorii pocnuH i reHeTnkn HAH Ykpainu,
Byn. BacunbkiBcbka, 31/17, m. Kuis, 03022, YkpaiHa, e-mail: t_mamenko@ukr.net

MeToto Hawoi poboTn B6yno BUBYMTU 0COBNNBOCTI hopMyBaHHA Ta PYHKLiOHYBaHHSE 6060BO-
pu3obianbHoro cnmbiosy 3a il MomipHOro Ta Tpueanoro gediuMTty BOnorM Ta nicns BigHOBMEHHS
NonmnBY POCHVH.

O6’ektamun gocnigxeHHss obpaHo pocnuH coi (Glycine max (L.) Merr.) copty Jlnbigb, ski
iHOKyoBann KOHTPAcTHUMKU 3a CUMOBIOTUYHMMKM BNacTMBOCTSAMU WTaMm OynbboukoBux BakTepin
(Bradyrhizobium  japonicum) — 646 (aktuBHWiA, BipyneHTHU), 604K  (HEaKTUBHUMN,
BMCOKOBIpYNeHTHMN) i TnS-myTtaHTiB B. japonicum — B1-20 (akTuBHWW, BipyneHTHun), 107
(mManoakTuBHWA, BipyneHTHURN). BigcyTHicTb nonmBy pocnuH 6yno BnpodoBx 12-tm aid y dasm
TpbOX cnpaexHix nucTkiB (40 % Big nosHoi BonoroemkocTi (MB)) Ta 6yToHi3auii-noyaTky UBITIHHSA
(30 % MNB). BigHoBneHHa nonuey ao 60 % B nposogunu y gasy macoBoro UBiTiHHA. KoHTponem
cnyryBanu poCnuHW, siki 3poctanu 3a onTumansHoro BogosabesneyenHs (60 % IMB).

HocnigxeHo, WO 3a Aii HeaocTaTHbLOro BOAO3abe3neyYeHHss y CUMBIOTUYHIN  cucTeMmi,
YTBOPEHIN 3a y4yacTi COi Ta akTMBHOro wTtamy B. japonicum 646, BigbyBanocb 3MeHLLEHHS
KiNbKOCTI Ta Macu KopeHeBux Oynbbo4ok mamke yaBidi Big koHTponto. lNpu ubomy ix APA
3HMXKyBanacb 0o 60 %. 3a Takux ymoOB BUPOLLYBAHHS Y CUMOIOTUYHIN CUCTEMI, YTBOPEHIN 3a
yyacTio aktuBHoro Tn5-myTtaHTa B1-20, He cnocrtepiranu 3HWXKEHHSA KinbkocTi 6ynbbo4ok Ha
KOpeHsAX Col, ofHaK iX Maca CyTTeBO 3HuXyBamnacb, a A®PA npurHidyBanacb o 60 %. He
3adikcoBaHO YTBOPEHHSI OyNbO0YOK Ha KOPEHSAX COI, iIHOKYNIbOBaHOI ManoakTMBHUM Tn5-MyTaHTOM
107, 3a NOMIpHOT HecTaui Bonoru y ¢pasy TpbOX CNpaBXHiX NMUCTKIB. 3a XXOPCTKUX YMOB ediunty
BONIOMN B OaHii CUMOIOTUYHIN cucTemi Oyno BusiBNEHO GNM3bKO OOHIEl OynbOOYKM HA POCMUHY,
mMaca kol Ta ADPA Ha 99 % Oynu HWK4YMMK BiO KOHTpomn. Bnpoooex Aii 3HEBOAHEHHS He
BUSIBNIEHO CYTTEBOrO 3HWXKEHHS KiNbKOCTI KopeHeBMX Oyrnbbo4vok Ta iIX Macu y CUMBIOTUYHIN
CUCTEMI, YTBOPEHIl 3a y4acTo COi Ta BUCOKOBIPYNIEHTHOIO HEaKTUBHOrO WTamy B. japonicum 604k.

3adpikcoBaHo, WO nicrng BiQHOBMEHHA MONWBY POCAWH, Y a3y MacoBOro LUBITiHHS,
BiOyBaeTbCA eheKTMBHILLE BIAHOBMEHHSA CMMBIOTUYHOro anapary Yy COi, iHOKYyNbOBaHOI aKTUBHUM
Tn5-myTtaHtom B1-20, NOpPIBHAHO i3 iHOKynNsAUiel0 akTMBHMM wWTamMoMm 646. OpgHak, 3aranbHWUi
piBeHb ADPA kopeHeBux BynbbOYOK y CUMBIOTMYHIN CUCTEMI, YTBOPEHIN 3a y4yacTio akTUBHOro
wramy B. japonicum 646, ©yB Buwle, HiK Yy CMMOBIOTUYHIN cucTemi i3 Tn5-mytaHTom B1-20. Y
nicnscTpecoBun nepioq He 3adikcoBaHO BigHOBNEHHs ADPA kopeHeBux Oynbbo4vok coi, 3a
iHOKynsiWil  ManoaktmeHuM Tn5-mytaHtom 107, Ta BigbyBanocb MPUrHIYEHHS HOLYNAUIAHOI
30aTHOCTI pM3006ii 3a iIHOKYNALiT COl HeakTUBHMM WTamoM 604k.

OTxe, edeKTUBHICTb pobOTN cUMBIOTUYHOro anapaty coi y cumbiosi i3 B. japonicum 3a gii
HeJoCTaTHbOro BOAO3abe3neyYeHHss CyTTEBO MpUrHidysBanacb, nNpoO WO CBIigYNTb 3HWKEHHS
npouecis Hogynauii Ta asoTtdikcauii, 0cobnmBo y CMMBIOTMYHIA cUCTEMI 3 ManoakTuBHUM Tns-
myTaHtom 107. [icna NOHOBMEHHs MONUBY POCMVH BiaBOyBaeTbCs edEeKTUBHILLE BiAHOBMEHHSA
cumBioTMYHOro anaparty Yy Coi, iHOKYfIbOBaHOI aKTUBHUM LITamMoM pu3obinn 646 Ta Tn5-MyTaHTOM
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B1-20, nopiBHAHO i3 iHOKyn4Uield ManoaktueHuMm Tn5-myTaHToM 107 Ta HeakTUBHUM,
BMCOKOBIPYNEHTHUM LWUTamom 604k.

SUMMARY. FORMATION AND FUNCTIONING OF RHIZOBIUM-LEGUME SYMBIOSIS FOR
DIFFERENT WATER SUPPLY

Kots S. Ya., Mamenko T. P., Pukhtaevitch P. P., Mokritsky K. A.

The effectiveness of the symbiotic apparatus of soybean in symbiosis with B. japonicum was
significantly suppressed by the effects of insufficient water supply, as evidenced by a decrease
in the processes of nodulation and nitrogen fixation, especially in the symbiotic system with a
low Tn5 mutant 107. After resumption of watering the plants, the restoration of the symbiotic
apparatus in soybean, the inoculated active strain 646 and the Tn5 mutant B1-20, is more
efficient than the inactivation by the low-active Th5 mutant 107 and the inactive, high-virulent
604k strain.

BMNJIUB BAKTEPU3ALIT HACIHHA HA MOP®O-®I310MOrNYHI BIACTUBOCTI
POCJINMH NWEHULI B YMOBAX ®ITOMNATONrEHHOINO HABAHTAXEHHA

PaeBcbka I. M., BiHHikoBa O. I.

XapkiBCbkMI HauioHanbHU yHiBepcuTteT iM. B.H. Kapasina, kad. disionorii i 6ioximii pocnuH Ta
MikpoopraHiamie mangaH Csoboan 4, m. XapkiB — 61022, YkpaiHa
i.m.rayevska@karazin.ua

Bigomo, WO pocnvHW NPOTUCTOATL iHAIEKUiIM Ta iHWKMM CTpecoBUM hakTopam 3a paxyHOK
PO3BUTKY KOMMNIIEKCY MOMEKynsipHO-6ioxiMiyHMX peakuin (ABpamuuk Ta iH., 2014, Kpecnasckun Ta
iH., 2012). CnpunHATTS Ta nepegaya iHopmauii y poCnivH 34iIMCHIOETLCA 3a Y4aCTO CUrHaNbHUX
cuUCTeM, SKi BU3Ha4YaloTb peakUito KNiTUH Ha pidHi XiMivHi Ta ¢isnyHi Bnnveu. JlokanbHa reHepadis
aKTMBHUX (POPM KUCHIO € Hanbinbll paHHbOK peakuielo y BignoBigb POCIMHHOIO OpraHiamy Ha
BnpoBamkeHHA naTtoreHa (lMonukceHoa, 2009). 3HauyHy ponb B reHepauii Ta perynsuii BMICTy
aKTUBHUX (DOPM KUCHIO B POCIMHHUX TKAHWHaX BigirpaloTb OKUCAOBanbHO-BIQHOBHI (bepMeHTH, B
nepwy 4epry, okcugasu. ICHYOTb LWMASXM CTBOPEHHSA LUTYYHOI CTIMKOCTI POCIWH [0 Pi3HUX
dakTopiB, HaNpuKnag akTUBHI LWTaMn GakTepin, SKi KOMOHI3yloTb pusocdepy POCIUH, MOXYTb
CTMMYINIOBATK PO3BUTOK CTIMKOCTI POCIIMH 0 NaToreHHux opraxiamis ([MaHbko, 2010). Y 3B’a3ky 3
BMKIAAEHMM BULLE, METOK AAHOro AOCNIMKEHHA Oyno BM3HAYMTU BNAMB GakTepusauii HaciHHs
NeHnUi wramamMm pusocdepHnx OakTepin Ha Mopdo-di3ionoriyHi MOKa3HUKM Ta aKTMBHICTb
oKcmaas y pOCNUH nweHuLi 3a yMoB (hiTONaToOreHHOro HaBaHTaXXEeHHS.

OG6'ekToM gocnigxeHHs 6ynu HaciHHA | 21-0o60Bi pocnuHy TBepAoi sipoi nweHuyi (Triticum
durum Desf.) copTiB Xapkiscbka 15 Ta KyyymoBka, HagaHi [HCTUTYTOM pocnunHHMUTBA iMeHi B. A.
tOp'ea HAAH Ykpainn. B poboTi BukopuctoByBanu KynbTypu 6aktepin Bacillus subtilis i
Azotobacter chroococcum 3 konekuii kacdbeapn ®PEPIM XHY imeHi B.H. KapasiHa Ta Pseudomonas
aeruginosa Ta Erwinia carotovora (ymoBHWI hiTonatoreH) 3 YKpaiHCbKOI KONeKLii MikpoopraHiamis
IHcTuTyTy Mikpobionorii Ta Bipycororii im. 1. K. 3abonotHoro HAHY.

Byno BcTtaHoBneHo, wo obpobka HaCiHHA KynbTypamu akTUBHWUX pusocepHux Gaktepin
BMnMBana Ha poCTOBI NOKa3HUKM NPOPOCTKIB MileHuLi: B 060X AOoChigpKyBaHUX copTax BigbyBanocs
30inbleHHs NiHIMHUX NOKa3HWKIB NPOPOCTKIB. BakTepu3auis, OKkpiM CTUMYIIOKOYOI Ail Ha pOoCTOBI
MOKasHMKK MLeHuLi, obyMOBMOBana 3HWKEHHS HeratMBHOI Ail naToreHa Ha POCAWHU 3a YMOB
diTOonaTtoreHHOro HaBaHTaXeHHs. [JogaBaHHS KynbTyp aKTMBHUX pu3ocdepHux OGaktepii ao
HaCiHHA, Mano Hacnigkom nNiaBMLLEHHS NepoKcMaasHOoi Ta nonidyeHONoKCMAa3HOI akTUBHOCTI 5K B
nucTKax, Tak i B KOpPeHsaxX nuweHuui obox copTie. B npucyTHOCTI diTtonatoreHa y GakTtepusoBaHnx
pocnuH BiabyBanoca 3pOCTaHHA aKTMBHOCTI MEpOKCMAAa3n SK Y JNIUCTKAxX, TaK i B KOpeHsax, a
nonidpeHoNoKcMaasHa akTMBHICTb MigBuLlyBanaca y JIMCTKaX, MNPOTe Y KOPEHAX CYTTEBO He
3MiHIOBanacs. 3MiHa akTMBHOCTI OKCMAa3 Y HaA3eMHin YacTUHI Ta KOPEeHAX POCIvH nig BhAAnBOM
006pOBKN HACIHHA aKTUBHUMW pu3ocdepHMMK BakTepisMu MOXe BMKOPUCTOBYBATUCA SIK OOUH 3
NMOKa3HMKIB aKkTUBAaLii CTINKOCTiI pOCNUH 4O diTonaToreHis.
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SUMMARY. INFLUENCE OF BACTERIZATION OF SEEDS ON MORPHOLOGICAL AND
PHYSIOLOGICAL CHARACTERISTICS OF WHEAT PLANTS UNDER PHYTOPATHOGENIC
LOAD

Rayevska l. M., Vinnikova O. I.

The effect of bacterization of seeds on wheat germs, the morphometric indices of 21-day plants,
the activity of oxidases in leaflets and roots of wheat were determined. It has been established
that the investigated rhizosphere bacteria have a stimulating effect on the growth parameters of
wheat plants. Bacterization of seeds leads to a decrease in the negative effect of the pathogen
on plant organisms in a phytopathogenic load.

OTPUMAHHS JIHIA POCJIMH TOMATY CTIMKUX 0O NAPA3UTUYHOI

HEMATOOU MELOIDOGYNE INCOGNITA WIAXOM BUKOPUCTAHHA

BIOPETYNATOPIB MIKPOBIOJIOINYHOIO NOXOAXEHHA B YMOBAX
IN VITRO

'lnwa O. M., “lUurankosa B. A., ?’KopHieHko A. M., ’AnapyceBuu 5. B.,
3BinsBcbka J1. 0., *lytuHebka IM. O., 'CniBak C. I., ‘Emeus A. 1., ‘Bniom £. B.

'AY ,IHcTUTYT xapyoBoi GioTexHonorii Ta reHomikn” HAH Ykpaihu,
04123, m. Knis, Byn. OcmnnoBcbkoro, 2a
?lHcTUTYT BioopraHiuHoi XiMii Ta HadToximii HAH Ykpainu,
02660, m. Kuis, Byn. MypmaHcbka, 1
®|lucTuTyT Mikpobionorii Ta Bipyconorii imM. [1.K. 3a6onoTHoro HAH Ykpaitu,
03143, m. Kuis, Byn. Akagemika 3abonoTHoro, 154

OgHMM 3 pO3MNOBCIOMKEHUX Ta HamHebesneyHux LWKIOHUKIB TOMaTiB € napasvTudHa
Hematoga Meloidogyne incognita.3acTtocyBaHHA  XiMiYHMX  3acobiB  KOHTPOM  Hapg
PO3MNOBCIOKEHHAM HemaTo4 CNpUYUHAE HeraTMBHUM BMNSIMB Ha YCi FPYHTOBI canpodiTHi Ta
CMMOBIOTUYHI pOoCNUHAM MiKpoopraHiaMn. AnbTEPHAaTUBHMM HaMNPsIMKOM ANSA  BUPILWEHHS  Uiei
nNpo6riemMn € CTBOPEHHSI HOBUX JTiHIN TOMaTy 3 reHETUYHO-MOKPAaLLEHOK NPOAYKTUBHICTIO Ta iMyHO-
ONOCEepPeaKOBaHOK  CTIMKICTIO OO0 napasuTudHoi HemaTtogm M. incognita 3a [gonomororo
BMKOPUCTaHHS BioperynaTopiB NpUpoaHoOro noxomkeHHst (ABepkom, ABepkom HoBa-2, Bionap Ta
®iToBIT) B ymMoBax in vitro. Bnnue Gioperynatopie Ha epeKTMBHICTb pereHepadii NnaroHiB pocnuH
Tomarty (Lycopersicon esculentum Mill.) copty JlarigHnin Ta Ha CTilKICTb OTPMMAaHNX iHiN POCINH
00 napasuTuyHoi Hematoan Meloidogyne incognita 3a EHOMOrYHUMKU Ta TreHEeTUYHUMMU
NnoKasHMKaMn TecTyBanum y koHueHTpauiax: 10-100 mkn Ha 1 niTp cepegoBmwa MC y komnnekci 3
gitoropmoHamm — |IOK Ta 3eaTuH y koHueHTpauil 1 mr/n. Hanbinbw edekTnBHa pereHepauis
naroHiB crnocTtepiranach Ha i30fbOBaHUX cerMeHTax rinokotunis 10-Tn 4eHHUX NPOPOCTKIB TOMaTy
Ha XuBunbHUx cepegosuwax MC, aki mictunn ditoropmonm 10K Ta 3eatuH y koHueHTpauii 1
Mr/n y KOMMsekci 3 Gioperynaropamu, 3aCTOCOBaHMX Y KOHUEHTpauiax: 25 mkn/n ABepkoma — oo
65 %, 10 mkn/n ABepkoma HoBa-2 — 0o 60 %, 100 mkn/n Bionapa — go 70 % ta 100 mkn/n ®itosiTa
— 00 70 %. PereHepoBaHi naroHn ykopiHEHO Ha XUBUMbHUX cepegoBuiax, wo mictunm 10-100
Mkn/n  GioperynaTtopie  MikpobGionorivHoro noxomxeHHs. B ymoBax in  vitro BCTaHOBMEHO
NiABULLEHHA CTIMKOCTI A0 MapasvTuiHoi Hematoau M. incognita poCnuH-pereHepaHTiB TomaTty 3a
PEHONOrYHNM MNOKA3HMKOM - 3HWKEHHIO CTYMEHI0 YPaXXeHOCTi HemMaTOAOol MNOBEPXHi POCIIMH-
pereHepaHTiB, BUPOLLEHNX Ha XMBUMNbHUX cepegoBuLlax 3 bioperynatopamu: ABepkoMOM - Ao 26
%, ABepkomMom-HoBa-2 - o 39 %, Bionapom — oo 36 % Ta ®ditoBiToM - A0 45 % NOpPIBHSAHO 3
KOHTPOSbHUMW POCAMHaMK, CTYMiHb YPaXXeHOCTi NOBEPXHi Skux cknagana 82 %. BuasneHo Takox
No3NTUBHMIA BNAMB OGioperynaTtopiB Ha MiABMLWEHHSA CTIMKOCTI 40 napasvTUYHOI Hematoan M.
incognita poOCrnWH-pereHepaHTiB TomaTy 3a FEHETUMHUMWU MOKa3HWKaAMMK: 3MIHEHHAM CTYMEHHo
romonorii M nonynsuiamm uutonnasmatudHnx MPHK Ta silmiPHK, BugineHnx 3 «knituH
KOHTPONbHMX Ta OOCMIAHWUX POCIWH-PEreHEePaHTIB, BUPOLLEHUX Ha XMBWUIbHUX CepefoBULLax 3
Gioperynstopamu: ABepkom HoBa-2 - Ha 35 %, ABepkom - Ha 29 %, ditosiToM - Ha 23 %, Ta
Bionapom - Ha 18 % MopiBHAHO 4O KOHTPOSHO.
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SUMMARY. USING OF THE BIOSTIMULANTS OF MICROBIOLOGICAL ORIGIN FOR
OBTAINING IN VITRO PLANTS OF TOMATO (LYCOPERSICON ESCULENTUM MILL.)
RESISTANT TO NEMATODE MELOIDOGYNE INCOGNITA

Shysha E. N., Tsygankova V. A., Kornienko A. N., Andrusevich Ya. V., Biliavska L. O.,
lutynska G. A., Spivak S. I., Yemets A. |-, Blume Ya. B.

The results of testing different concentrations of the bioregulators of microbiological origin
Avercom, Avercom nova-2, Violar and Phytovit for shoots formation of tomato (L. esculentum
Mill.) in vitro conditions with the perspective for obtaining new lines of tomato cells with
improved adaptive and immune-protective properties against nematode M. incognita are
presented.

BIOCHEMICAL AND MOLECULAR-GENETIC IDENTIFICATION OF BACTERIA
GENUS LACTOBACILLUS

Kalinichenko S. V.', Melentyeva K. V.?, Korotkyh O. 0.2

1. N. Karazin Kharkiv National University., department of Physiology and Biochemistry of Plant
and Microorganisms, Svobody Square 4, Kharkiv city - 61022, Ukraine
e-mail: kalinichenko _sv@ukr.net
% National academy of medical sciences of Ukraine Mechnikov institute of microbiology and
immunology, 14-16 Puschinskaya St., Kharkov, 61057, Ukraine.

Lactobacilli are quite common in the environment - living in soil, sewage, found in food, is an
integral part of normal microbiota of plants, insects, animals and humans. According to the theory
of T. Hig, lactobacilli are among the "effective" microorganisms that positively affect the "health of
the whole microbioum of the planet": protect plants from biological stress, increase the yield of
agrarian and wild plant species, take an active part in the fermentation of plant and animal
products origin, and affect the biocenose of insects, animals and humans. Precisely this is due to
the attention of humanity to bacteria of the genus Lactobacillus. Food, agrarian, medical and
pharmacological industries are constantly in need of new strains, for the qualitative use of which
they need an understanding of their "useful" biological properties.

The purpose of the work was to isolate and identify lactobacilli from the intestines of healthy
bees.

The primary identification of lactobacillus was carried out in the carbohydrate digestion
spectra in APl 50 CHL test systems produced by bio Mérieux, France. The obtained results were
processed using API Lab Plus software. Molecular genetic identification was performed by
polymerase chain reaction (PCR) by analyzing the 16S ribosomal ribonucleic acid gene (rRNA)
nucleotide sequence using the specific primers FL 5 '- GCTGGATCACCTCCTTTG - 3'and FR 5 -
ATGAGGTATTCAACTTATG - 3'. Products of amplification were obtained in 1.5% agarose gel with
0.001% bromide ethidium. Visualization of the amplicons was carried out using UV radiation.

We were isolated 123 strains of grams of positive, motionless sticks that did not form spores,
did not recover nitrates from nitrites, were catalase negative and did not have cytochrome oxidase.
By tinctorial, morphological, cultural and physiological and biochemical properties were previously
attributed to bacteria of the genus Lactobacillus. According to the results of the identification of the
carbohydrate digestion spectra in API 50 CHL test systems, it was found that the vast majority of
strains (89.4%) belonged to the species L. plantarum (the degree of similarity to the typical strain
species - 0.26-1). However, according to literature, the use of phenotypic features does not allow
check to carry out a specific identification of lactobacilli. Our identification with the use of species-
specific primers plant R and plant F confirmed the belonging to the species L. plantarum in 91
strains of 110 originally identified as L. plantarum.

Summing up the results, we note that the primary identification among the lactobacilli
isolated from the intestines of bees was a species of L. plantarum - 110 strains from 123 isolated
species. Subsequent identification by molecular genetic methods found that out of 110 strains of
lactobacilli, originally identified as L. plantarum, only 19 (8.2%) were not related to this species.
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SOYBEAN SEED EXUDATE MODULATES THE EFFECT OF ROOT EXUDATE
ON NODULATION AND NITROGEN FIXATION OF SOYBEAN

Melnykova N. M.

Institute of Plant Physiology and Genetics of National Academy of Sciences of Ukraine,
Department of Symbiotic Nitrogen Fixation, 31/17 Vasylkivska st., Kyiv — 03022, Ukraine
e-mail: mnn_knu@ukr.net

Legumes were shown to release a range of biologically active substances into soil through
root exudation. Seeds also exude different compounds during their imbibition and germination.
Flavonoids, carbohydrates, phenolic compounds, animo acids, lectins (carbohydrate binding
proteins) and others substances were observed in legume exudates. Some of them, for example,
flavonoids and lectins play a very important role in the legume-Rhizobium symbiosis as signal
molecules. The other ones are required for growth of nodule bacteria inhabiting the root zone of
leguminous plants. Legume seed exudates differ from the root ones with respect to their
composition.

It was shown that legume root exudates improved nodulation and nitrogen fixation of plants.
They also stimulated root adsorption of nodule bacteria and polysaccharide synthesis by rhizobia.
The seed exudates of legumes were shown to induce chemotaxis of symbiotic microorganisms and
nod genes expression as well as to promote nodule bacteria proliferation. Some differences
between the root and seed exudates suggest that the exudates can have an additive effect on the
legume-Rhizobium symbiosis when used in conjunction with each other.

The aim of this study was to evaluate the effect of the soybean seed exudate collected after
24 h of seed imbibition on nodulation, nitrogenase activity of the root nodules formed by
Bradyrhizobium japonicum 634b and plant growth affected by the soybean root exudate obtained
from 3 days old seedlings.

The results showed that the addition of the seed exudate to the Rhizobium suspension
decreased nodule number on the roots of soybean Glycine max (L.) Merr., cv. Vasylkivska and
their weight in the pot experiments. At the same time, the root exudate had a slight positive effect
on nodule development in soybean. When log phase bacteria were treated with the seed exudate
followed by the introduction of root exudate into bacterial culture, a significant decrease was
observed in nodule number and their weight. The nitrogenase activity of root nodules and shoot
biomass had the same tendency of change as the nodulation. No essential changes concerning
nodulation and nitrogen fixation were shown under the simultaneous addition of the root and seed
exudates to cells of B. japonicum 634b. These findings suggest that soybean seed exudate can
influence on the symbiotic properties of nodule bacteria and thus modulate the symbiotic
interaction between soybean and B.japonicum affected by the root exudate.

AHOTALIA. EKCYOAT HACIHHA COI MOAOYNKOE AOIl0 EKCYOATY KOPEHIB HA
HOOYNAUIO | ASOT®IKALIKO Y POCJIIUH COI

MenbHukoBa H.M.

Ekcynatn HaciHHS | kopeHiB 6060BMX POCINMH MICTATb HU3KY PEYOBUMH, AKi MOXYTb MOKpaLLyBaTy
dopmyBaHHS | QYHKUiOHYyBaHHA ©G060BO-pu3obianbHOro cumbiosy. BynbboukoBi Gaktepii
3a3HaloTb BMNIMBY €KCyaaTiB HacCiHHS | KOpeHiB, nepebyBatoum B cnepmocdepi i pusocdepi
pocnvH. Pe3ynbTatn gocnigxeHb nokasanwu, WO y pasi nonepenHboi iHkybauii 0ynb604koBMX
Gaktepin B.japonicum 6346 3 24-rogMHHUM €KCygaTOM HaCiHHA COI  OCTaHHIn  MoXe
MOAynioBaTU Ail0 KOPEHEBOro eKkcygaTy COi Ha PO3BUMTOK CUMMOIO3y, AeLo CrOBIifbHIOKYM
OynbbOYKOYTBOPEHHA Ta 3HMXKYHOUM piBeHb ikcauil MONeKkynspHoro asoTy COEBO-
pu306ianbHOK CUMOIOTUYHOK CUCTEMOIO.
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CYTOKININS OCCURRENCE IN MYCELIAL BIOMASS OF MEDICINAL
MUSHROOMS

Vedenicheva N.P., Al-Maali G.A., Bisko N.A., Kosakivska I.V.

N.G. Kholodny Institute of Botany of the National Academy of Science,
2, Tereshchenkivska Str., Kyiv 01601, Ukraine
e-mail: vedenicheva@ukr.net

Mushrooms are known to produce phytohormones, in particular, cytokinins (Chanclud, Morel,
2016; Morrison et al., 2015). Therapeutic effects of cytokinins, specifically their anticancer and
immunomodulatory actions have now been proved (Voller et al., 2010). At the same time, many
macromycetes species possess the medicinal properties (Wasser, 2014). The question concerning
a possible relationship between medicinal mushrooms effects and cytokinins synthesized in their
cells arises. The first step to elucidate this problem was to study cytokinins production by medicinal
mushrooms in vitro. For this purpose mycelial biomass of thirteen basidiomycetes and
ascomycetes species — Cyclocybe aegerita (V. Brig.) Vizzini strain 960, Flammulina velutipes
(Curtis) Singer strain 1878, Ganoderma lucidum (Curtis) P. Karst strain 1900, Grifola frondosa
(Dicks: Fr.) S.F.Gray strain 976, Fomitopsis officinalis (Vill.) Bondartsev & Singer strain 5004,
Hericium coralloides (Scop.) Pers. strain 2332, Hericium erinaceus (Bull.) Pers. strain 991,
Lentinula edodes (Berk.) Pegler strain 712, Morchella esculenta (L.) Pers. strain 1755, Pleurotus
nebrodensis (Inzenga) Quel. strain 2035, Pleurotus ostreatus (Jacq.) P. Kumm. strain 551,
Sparassis crispa (Fr.) Fr. strain 314, Trametes versicolor (L.) Lloyd. strain 353 — was obtained by
inoculation with physiologically active mycelium in proportion 10 % to the total volume of liquid
medium at stationary conditions. All studied species are the valuable fungi with a long history of
application in the ancient oriental medicine and in ethnoscience for many diseases treatment and
prevention. Cytokinins were identified and quantified using HPLC-MS. Trans-zeatin, zeatin
riboside, zeatin-O-glucoside, isopentenyladenosine, isopentenyladenine were found but only one
species (G. lucidum) contained all these hormones. Zeatin-type cytokinins were predominant. The
composition of cytokinins pool was individual for each species. Samples of 13 species differ not
only in a qualitative compaosition but in a quantitative content of endogenous cytokinins as well. All
of them are able to accumulate hormones in considerable amounts. The concentrations of
individual cytokinins and especially their total amounts in mycelial biomass were significantly
higher in comparison with plants. The highest total cytokinins content was detected in M. esculenta
1755 and the lowest one — in F. velutipes 1878. The productivity of cytokinins biosynthesis in
mycelial biomass of mushrooms, which reflects the ratio between cytokinins content and mycelial
biomass upgrowth rate, was calculated. This value was the lowest in mycelial biomass of S. crispa
314, the highest — in P. ostreatus 551. Nine mushrooms species synthesized a high levels of
zeatin riboside. The highest productivity of this cytokinin was determined in F. velutipes 1878 and
C. aegerita 960 mycelial biomass. It is cytokinin nucleosides that are known to posses distinctive
therapeutic effects (antiproliferative effects on cancer cells) (Drenichev et al., 2016). That is why
macromycetes with the highest rate of cytokinin ribosides biosynthesis are regarded as perspective
producers of pharmacologically active compounds. The necessity to take into account a biological
activity of cytokinins in development of drugs or dietary supplements based on the mycelial
biomass of medicinal mushrooms is emphasized. The elucidation of regulatory functions of
cytokinins in mushrooms growth and development needs additional experiments.
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®1310J10r o-610XIMIYHI NTOKA3SHUKU NMPOPOCTKIB OBOYEBUX KYJIBTYP
3A ObPOBKU APAXIAOHOBOIK KUCJIOTOIO

AneckepoBa M. T., fAky6a I. .

Opecbknin HauioHanbHUn yHiBepeuteT iMmeHi |. |. MeyHukoBa, kad. 6oTaHikn
LamnaHceknin npo.. 2, Ogeca 65000, YkpaiHa
e-mail: irinayakuba@yahoo.com

OpHieto i3 npobreM pocnMHHMLTBA € MOLUYK HOBUX €KOMNoriyHo 6e3neyHnx 3acobiB 3axucTy
pPOCAMH. TakuMyM peyvyoBUHAMM MOXYTb OYyTM XiMiYHIi Ta NpUPOLHI CNonykn — enicutopu, Lo
XapaKTepusylTbCa 30aTHICTIO iHOYKYBaTM 3axUCHi  peakuii pocrnvH npoTtn  iTonaToreHis.
MigBULIEHHA CTIMKOCTI pOCNUH OO0 hiTonaToreHiB nokpallye iX piCT Ta NPOAYKTUMBHICTb. Tomy
aKTyanlbHUM € BUYEHHS BMNMBY €MiCUTOPIB Pi3HOI NPUPOAM Ha MONEKYNAPHO-6ionoriyHi, GioxiMivHi,
MopdronorivHi Ta isionoriyHi 3aMiHM B pOCNUHAaX.

BukopuctaHHa apaxigoHOBOI KMCNOTU B CifllbCbKOMY FOCMO4ApPCTBi B SIKOCTI akTuBatopa
3aXUCHUX peakui pocnunH MpoTU (hiTonaToreHiB € Haa3BMYarHO NepcnekTMBHUM nigxogom. Llen
€KOJIOMNYHO YUCTUN METOL 3axWUCTy POCIWH 3aCHOBAHWW Ha iHAYKUiT MPUPOAHOI, CUCTEMHOI i
OOBroCTPOKOBOI CTIMKOCTi poCnvH OO0 3axBoptoBaHb. OpHak, OO UbOro 4vacy BiH He 3HaNLIOB
LUMPOKOro 3acTtocyBaHHs Ha Teputopii Opecbkoi obnacti Ta € HOBMM AnNS  MiCUEBMX
arpokniMaTM4yHUX yMOB.

MeTa pocnigXeHHs: Bu3HauUUTU isionoro-6ioxiMivyHi MOKA3HMKM NPOPOCTKIB  OBOYEBMX
KynbTyp 3a 06po6KM HaciHHS NpenapaTom apaxifoHOBOI KUCNOTK «TpopOCTOKY.

Matepianom gocnigpkeHHs ©ynu HaciHHA oripka copTy [xepeno, TomaTta copty Edemep,
wasnto copty LUupokonuctuin, canaty copty Opecbkui kydepsiBeub. [NpenapaTt apaxigoHOBOI
kncnotn  «lpopocTok» 3acTOCOBYBanM LUMSIXOM nepegnociBHoi  06pobkm  HaciHHa, 0,015r
apaxigoHOBOI KUCMNOTU Yy SAKOCTI Aitodoi pedoBMHM Ha 1n po3umHy Bogu. OOpoOKy HaciHHSA
34iACHIOBaNn WSXOM HaMOYYBaHHA Y PO34uMHi npenaparty npoTsarom 2 roguH. [ocnig Bknoyas 2
BapiaHTK: KoHTponb — HaciHHA obpobnsnu Bogoto, Ta [ocnig — HaciHHA o6pobnsanu po3ynHOM
npenapaty. PocnuHn BupowyBanu Ha 4vawkax [Netpi B nabopatopii isionorii pocnuH kadeapu
6otaHikn OHY imeHi |.I.MeuHukoBa. [loBTOpHICTL Aocnigy TpuKpaTHAa, KiflbKiCTb POCIAWH Yy
nostopHocTi — 100 wTyk. Bu3HauyeHHA GiomeTpuyHMx Ta @isionoro-6ioxiMiYHMX MNOKA3HUKIB
NpoBOAUNIM HA APYrUM TWXOEHb BUPOLLYBaHHA. PesynbTatv gocnigkeHb obpobneHi meTogamu
BapiaLiHOT CTaTUCTMKN 3 BUKOPUCTaHHAM nakeTy nporpam MSOffice.

O6pobka He crnpuynHUIa OOCTOBIPHOrO BMJSIMBY Ha CXOXICTb. € TeHAEeHUIa 40 HEBENMKOro
3HMXKEHHSI, MOXIMBO, 3a paxyHoOK 6inbll paHHbOI 3arnbeni ywkomkeHoro HaciHHsa. O6pobka
npenapaTtom apaxigoHOBOT KMCAOTW NOKpaLlyBana picT Hag3eMHOI YaCcTUHM NpopocTkiB Ha 10-12%
Ta CTMMynioBana picT KOpeHiB npopocTkiB Ha 9-18%. ApaxigoHoBa KucroTa nigBuLLye cupy Bary
npopocTkiB Ha 15-49%. 3 ypaxyBaHHAM MiABULLEHHS NiHIMHUX PO3MIpiB, 3pOCTaHHA CUPOI Baru €
MO3UTUBHOK O3HAKOK MOKpaLleHHs pocToBuMx npoueciB. O6pobka apaxigOHOBOK KMCMOTOK He
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BMAMHYMNa Ha BMICT CyXOi pe4OBUHM B MPOPOCTKaxX TPbOX KynbTyp. Lle cBigumTb npo 36inbluieHHs
Barm He 3a paxyHOK HaKOMUYeHHs BOAWM B TKaHMHAX, a 3a PaxyHOK HaKOMWUYEeHHS OpraHivyHuX
peyvoBuH. lMigBULLEHHSA BMICTY CyXOi peYOoBUHW LL@BM CBIQYUTbL NPO Kpalle 3aCBOEHHSA NOXMBHUX
3anaciB 3 HaciHHSA. [epeanociBHa 06pobka HacCiHHS NpenapaToM apaxiAOHOBOI KMCIOTU MiaABULLYE
BMICT xrnopodiny B NpOpOCTKax POCIIMH JOCAIMIKEHNX KyNbTyp: xnopodiny a Ha 5-25%, xnopodiny
b — no 10% Ta kapoTuHoigiB Ha 5-20%.

Takum 4nmHOM, nepeanociBHa obpobka npenapaTom HaCiHHA OripkiB, TOMaTiB, canary, LWaBsnto
He BMMBAE Ha CXOXICTb HacCiHHs, NpOTe MNokpallye GioMeTpUYHiI NOKa3HWKM NPOPOCTKIB, a came
Hag3eMHOI YacTuUHKU Ta kopeHs. Obpobka apaxifOHOBOK KUCIIOTOK CTUMYITHOE HAKOMUYEHHS CUPOI
Barm rnpopoCcTKamMmym OBOYEBMX KynbTyp. 3acTOCyBaHHA apaxifoOHOBOI KUCMOTU MigBuULLYyE BMICT
xnopodinis a i b Ta KapoTUHOIAIB B HAA3EMHIN YaCTUHI NPOPOCTKIB OBOYEBUX KYNbTYp.

SUMMARY. PHYSIOLOGICAL AND BIOCHEMICAL INDICES OF THE SEEDLINGS OF
SOME VEGETABLE CROPS TREATED BY ARACHIDONIC ACID

Alieskerova M. T., Yakuba I. P.

The effect of pre-sowing treatment with solution of arachidonic acid of cucumber, tomatoe,
lettuce and sorrel seeds on the physiological and biolchemical indices of the seedlings was
studied in laboratory conditions on Petri cups. Treatment with arachidonic acid does not affect
seed germination, but improves biometric indices of seedlings, namely the aboveground part
and root. Arachidonic acid stimulates the accumulation of raw weight by seedlings of vegetable
crops. The use of arachidonic acid increases the content of chlorophylls a and b and
carotenoids in the aboveground portion of seedlings of vegetable crops.

MOXNNBOCTI BUKOPUCTAHHA POCJIUMH POLY ALLIUM ANA
LMTONrEHETUYHHUX OOCNIAXEHDb

BountoBu4 O. M., YeboTap [. O.

3anopi3bknii HauioHaNbHUIM YHiBEpCUTET, kKad). CaaoBO-NAPKOBOro rocnogapcTBa Ta reHeTUKN,
Bynuuga Morona 62, m. 3anopixoksa, 69095, YkpaiHa

Allium-TecT — yHiBepcanbHui mMeToa 6ioTecTyBaHHs, WO A03BOMSAE OUHUTU BMAMB Pi3HMX
YMHHWKIB HaBKOMULLHBOrO CepefoBuLa Ha >KUBI OpraHiamu, a ocobnmBO — MyTareHHuMX Ta
npomMyTareHHMX uuMHHWKIB. [lpocToTa uUbOro MeTog4y nMonsrae B WOro TecT-00'ekTi —
BMKOPUCTOBYETbCA 3BMYanHa umbyns pinyacta — Allium cepa. PocnuHu gaHoro Buay LUMPOKO
PO3MOBCIOKEHHI, HE BUMaratTb ckrnagHoro 3bepiraHHs i gornagy. Ha reHeTudHoMy piBHI LmMbyns
pinyacta mae gobpe BMBYEHUI rEHOM, a CTPYKTypa ii XpOMOCOM MigxoauTb Ans metadasHoro i
aHacpasHoro aHanidy. OGpaHa poCnMHHa TecT-CUCTeMa EKOHOMIYHA, TaK AK Ha Hil MOXHa
peecTpyBaTy BCi TUMW rEHETUYHUX MOLLUKOAXEHb: FeHOMHI, XPOMOCOMHI, reHHi (BybHos A. T., 2007).

B akocTi 0o6’ekTiB gocnigkeHHs Oynu obpaHi MepucTemMaTUdHi KNiTUHU KOPIHLIB NPOPOCTKIB
HaciHHA 4YOTMpPbOX BUAIB pocrnuH poay Allium L., a came: A. cepa, A. porrum, A. schoenoprasum Ta
A. nutans. [JocnigpkeHHs npoogurniocs B fnabopaTopHMX yMOBaX, 3a CTaHAAPTHOK METOAMKOH
(Mpoxoposa L. M., 2003) i BktoHano NPopoLLyBaHHSA HACiHHSA, (hikcauilo KOpIiHLUiB, BUTOTOBMNEHHS
TMMYaACcOBMX [aBfEeHUX npenapatiB Mepuctem 3 ¢apbyBaHHAM XPOMOCOM aueTokapmiHoM (2%
PO34UH).

O6nik MopoMETPUYHNX MOKA3HMKIB POCTY KOPIHUIB MOKa3ae, WO HaWbinblly AOBXWHY Ha
TpeTio Jo0y npopoLllyBaHHA Mae unbyns pindacta (1,50 cm). Ane SOBXMHA KOPEHIB iHWKNX BUAIB €
LiNKOM AOCTaTHbOK AN BUKOPUCTaHHSA iX y noganblumx gocnigkeHHsax (A. porrum — 0,80 cm, A.
schoenoprasum - 0,30 cm Ta A. nutans — 0,56 cm).

3 4OTMpbOX aHanizoBaHuMx BuAiB umbyni, gBa — A. porrum Ta A. cepa MOXHa
BMKOPWUCTOBYBATU SK MOAENbHI TECT-00’eKT ANna UMTOreHeTUyHUx JocnigkeHb. Obuasa Buaum
MalTb NPMOBAN3HO OAHAKOBY MITOTUYHY aKTMBHICTb Ta TpUBanicTb a3 mMiTo3y. Ane BUroTOBIIEHHSA
AKICHMX NpenapaTiB BUSIBUNOCHL MPOCTILLWM Ta nerwmM Ans KopiHuis A. porrum.

AHani3 unTonoriYHMx npenapatiB BUFOTOBMEHUX 3 KOPEHEBUX MepucTem LmOyni-WwHIiTT (A.
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schoenoprasum) nokasaB, WO UeW Bug NPOSBNAE MOraHy CropigHeHicTb o ¢apbHuka, B
pesynbTaTi 4oro sgpa KnitMH He npodapboByBanucsd, TOOTO noganblwunin aHania 6y He
MOXITNBUNA.

Mpwn pocnigkeHHi npenapatiB unbyni-cnuayH (A. nutans) 6yno nomiveHa HasBHICTb Ha
LUMTOMNOrYHMX npenapatax BENWKOI KINbKOCTI CyMyTHIX BTOPUMHHUX MeTaboniTiB (MMOBIpHO,
canoreHiHiB abo cnuay), sKi € TUNOBMMW AN LaHOro BMAY POCIAMHKU, ane YHEMOXIMBAOKTb
Bidyanisauito XxpOMOCOMHOro anapaTa Ans1 CNOCTEPEXKEHHS.

Allium porrum Ta Allium cepa maTb NPUGMIM3HO OLHAKOBUN MITOTUYHUI iHAEKC (26,99% Ta
29,98% BignoBigHO) Ta TpuBanictb a3 mitody (npodasHun — 50% Ta 43,56%, meTadasHun —
23,61% Ta 30,71%, aHadasHun — 11,91% Ta 15,44% i TenodasHuin ingekcn — 14,46% ta 11,45%
BiQMOBIOHO), WO € AO0CTaTHbOK MiACTaBoK ANd iX MNoganbLlloro BUMKOPUCTaHHSA. BpaxoBykouun
Ginbwy 3py4yHicTb pob6oTtun 3 Allium porrum (BUroTOoBMnEHHA MikponpenapartiB € nerwum ta GinbLu
AKICHUM) MOXHa peKoMeHAyBaTW caMe Uen BuA sK Hanbinbl nepcnekTuBHWA ana pobiT 3
LUMUTONOrYHOro BUBYEHHSA FEHOTOKCUYHOIO BMSIUBY.

SUMMARY. POSSIBILITIES OF USE OF ALLIUM GENUS PLANTS USAGE FOR
CYTOGENETIC STUDIES

Voitovych O. M., Chebotar D. O.

The subject of the study was cytological samples of apical meristems of onion root cells, of the
A. cepa, A. porrum, A. schoenoparum and A. nutans. As a result of the study, there are many
advantages have been identified for the use of the plants of this species for research in many
fields of scientific activity. The cytological analysis of the mitotic activity of two plant species of
the genus Allium has shown that 2 species — A. cepa and A. porrum have approximately the
same mitotic activity and duration of mitosis phases. In two other species (A. schoenoprasum
and A. nutans), mitotic activity was not detected, because samples made from A.
schoenoprasum have a poor affinity for the dye, and because due to the presence of droplets of
unknown substance in preparations made from A. nutans. Based on the data obtained during
the experiment, we can say that for this test system it is possible to use A. porrum on the row
with A. cepa.

CYYACHWUU OU3AUH COPTIB BUHOIPALY V. VINIFERA L. 3A OMOMOIOKO
MOJNEKYNAPHUX MAPKEPIB

KapacTtan O. M., Myntokina H. A, lNanina O. C.

HauioHanbHUn HaykoBWU LLEHTP «IHCTUTYT BUHOrpagapcTBa i BUHOPOOCTBA iMEHi
B. €. TaipoBay, Byn. 40-piuusg Nepemorn, 27, cmT TaipoBe, Ogeca, 65496

CgiTOBe pi3HOMaHITTSl COpTiB BUMHOrpagy Hapasi HapaxoBye 6nu3bko 5 Tucay coptiB (This,
2006), iaeHTMYHICTb OBiNbLIOCTI SKMX BXe OuiHEeHa i JoBedeHa MOMEKYyNSpHUMU MapKepaMmu.
3pocTaHHsA BMOArnMBOCTI CMOXUBYOIrO PUHKY CTaBMsiTb HOBi BUMOMW nepen cernekuioHepamu. Bxe
3amarno CTBOPUTK NPOCTO LiKaBUW COPT UM COPT, AKUA BONOLIE€ OOQHUM-TPbOMA LiHHMMKW O3HaKamu,
TOMY LLO Taknx COpTIB Hapasi iCHye BenuKa KinbKiCTb.

Monpn Te, WO KOXHa BMHOrpajapcbka AdepxaBa HaMaraetbCs OOMeXutu iMnopT
3aKOPAOHHOIO reHeTUYHOro mMaTepiany, CopTM BMHOrpady Tak Yu iHaKwe nepeTuHalTb KOPOOHW,
PO3MNOBCIOOXKYIOTLCS, MPUIMalOTb yd4acTb Y cenekuii HoBux copTiB. MoxHa BBaaTu, WO AOHOPU
DOaratboX LiHHUX O3HAK BMHOrpaay BXe OOCTYMHi ycloamM i NoTeHuUianbHa MOXIUBICTL CTBOPHOBATH
HOBI COPTW i3 HOBMMW Pi3HOMaHITHMMK KOMOBIHALiSIMK O3HaK OyXe Benuvka. TpaauuiiHe CTBOPEHHS
copTy 3anmae 6nmsbko 20-25 poki. MNMpoTe AOCTYNHICTb iHpopMaLii y BigkpuTnx 6asax aaHux Ta
Cy4acHi TexHOMorii, Taki AK KynbTUBYBaAHHA in vitro Ta gobip 3a OOMOMOro MOJNEKYNSAPHUX
MapKepiB [003BOMNAKTL CKOPOTUTU TPUBASICTb LbOro npouecy nefb He B Tpudi. Hanpuknag, B
cenekuii 6e3HaciHHEBMX COPTIB NepLUi YOTUPU-N'ATb POKIB (DAKTUYHO BTpPa4alOTbCA B OYiKyBaHHi
noyaTky MMOLOHOLIEHHA POCAWMH ANS OUiHKWM HasiBHOCTI 4YM BIiACYTHOCTI HACiHHA Yy 4drogax.
MpoeeaeHe y HHL «IBiB im. B. €. TaipoBa» TecTyBaHHs ribpngHoi nonynsauii Kob3sap x Pycanka 3
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nokasano, WO BWKOPUCTAHHA BCbOrO MWL OAHOro MikpocaTenitHoro mapkepa p3_ VVAGL11
(iHTpareHHUn Mapkep perynatopHoro reHy VVAGL11, $§KMA KOHTPOMOE MNpPOSIB  O3HAKK
6Ge3HacCiHHEBOCTI Y BUHOrpaay) 4O3BOMSE LWe Ha NepLlioMy poui oTpuMmaHHs riopuais Bubpakysatu
HaciHHeBI cigHui (KapacTtaH, 2015), cKOpOTUBLLM TakKUM YMHOM, TPMBaMICTb CENEKLiMHOro npoLecy,
NAoLy KynbTUBYBaHHA Yy riGpyaHOMy po3CagHWUKY, @ TakoX KOWTW Ha YTPUMaHHS POChvH. Takum
YMHOM, ICHYIOMIi Ha CbOrOAHIWHHIA OeHb NpubnM3HO 5 TWUCAY COPTIB BMHOrpPady, a TaKoX
noTeHuinHa MOXINUBICTb BUBEOEHHS 3a AOMNOMOIO HOBITHIX TEXHOJIONN BENMKOI KiFTbKOCTIi HOBMX
COpTiB, B 3HA4HIN Mipi HIBEMOOTb LiHHICTb Byab-AKOro CopTy, K MOEQHAHHSA OKPEMUX BaXKMMBMX
ANA cnoxuBaya Ta BUPOOHMKA O3HaK. TOMy Ha CBITOBOMY PUHKY BXe noyanu 3'siBNATUCA COpTU-
KOHLLeNTn, COPTM-NPOOYKTU, COPTOBI KOMMNITEKCU-TOProBi MapKu, Taki Hanpuknag, sk Moon Drop tm,
SIKUM € KOMIMJIEKCOM 3 KiflbKOX COpTiB, 06’€QHaHMX CniflbHOK Ha3Bow Mapku. Moon Drop tm
NPOMoHye oApa3sy NoedHaHHA yCiX 03HaK, SKMM BigAat0Tb nepeBary crnoxusadi (apomart, Benukuim
po3Mip Ta uUikaBa He3BU4YHA hopma Sirogu, BUCOKUI BMICT LyKpy, Ge3HaciHHEBICTL). [oegHaHHsS
TaKoi KiNbKOCTi LjiHHMX O3HaK B pamMkax O4HOro abo HaBiTb KiNbKOX COPTIB Y BiAHOCHO HEBENUKWIA
NPOMDKOK 4Yacy HeMoxnmBe 06e3 BUKOPUCTaAHHS MOMEKYNSApHUX Mapkepis. BupobHukammn Moon
Drop tm nNponoHYyeTbCA CNOXMBAHHA Arig, Y CUPOMY BUrNSAgi, ane akueHTYeTbCs yBara came Ha
BUKOPUCTAHHI Yy MNOEAHaHHI 3 iHWWMMW NPOAYKTaMU XapudyBaHHA MNPW CTBOPEHHI YHiKarbHUX
KyniHapHUX cTpas, NOTEHUiNHUMKU npoaasBusMy Akmx 6yayTb, 6e3 cyMHiBY, pecTopaHu, KpadToBi
kadpe Towo. MNpun LuboMy naTeHT 3abOpPOHSIE PO3MHOXKEHHS Ta PO3NOBCHOAXEHHS copTiB Moon Drop
tm go 2031 p. TakMm YMHOM, HAOYHO MPOCNIAKOBYETLCA MEeTa CTBOPEHHA He OKpeMOoro copTy, a
rotToBOro MPOAYKTY, SKWAW BKMWOYaAE COPTM BWUHOrpagy Ta BignosigHe iHopmadinHe
cynpoBomkeHHs1. MpubyTok Big npogaxy srig Moon Drop tm 6yae B AecATkM pasiB nepeBuLLyBaTh
NpmbyTOK Bif KyNbTUBYBaHHS Oyab-AKOro COpTy, Ta B COTHI pasiB — BUTPATK Ha NOTO CTBOPEHHS.

SUMMARY. MODERN DESIGN GRAPE VARIETIES USING MOLECULAR MARKERS
Karastan O., Mulyukina N., Papina O.

Inexpediency of creating individual grapes varieties in the presence of world grape assortment
and technological methods for acceleration of new varieties creation is being considered.

KOMMJNEKCHUN naxia oo OXOPOHU EKOCUCTEM
KosaneHko I. M.

CyMCbKMIA HaLioHanbHUIA arpapHUi yHIBepcUTET, Kadeapa ekonorii Ta 6oTaHiku, Byn. I
KoHgpatbeBa 160, m. Cymun — 40021, YkpaiHa
e-mail: kovalenko_977@ukr.net

3anoBigHUK «Mwuxanniscbka UinMHa» ©OyB opraHisoBaHmi y 1928 poui i € ogHum 3
HancTapiwmx B YkpaiHi. CBoepigHOCTI pnopm i dayHu 3anoBigHuka «Muxanniscbka uinvHa» 3a 90
POKiB MOro iCHyBaHHA MpUCBSYEHa Benuka KinbkicTb pobiT (FeHoB Ta iH., 2002). B pesynbTtarTi
nokasaHa HeobOXigHICTb MACOBULLHOIO pexumy ans 36epexeHHsa cTenoBux yrpynoBaHb (PopgiHka,
MipoybuHa, 2014) ta iH. lMpu ubomy GiochHepPHO-eKOCUCTEMHI NpoLEeCcH, WO nexaTb B OCHOBI
iCHyBaHHSA i 36epexeHHs Byab-aKoi AiNSAHKA POCAMHHOIO MOKPWUBY, 3anvulatoTbCs ANs Teputopii
«MwuxanniBcbKoi LinMHM» mMano BMBYEHUMW. PerynsuiiHi 3axoam B ekocuctemax, siki 6asyotbca Ha
3HaHHi enemMeHTIB X CTPYKTYpY i PYHKUiOHaNbHUX 3B'A3KaxX MK HUMW, B JaHUWA Yac NMPUHOCATb
OinbLue wkoau, Hix kopucTi (bopenko, MNapHikoaa, 2017).

Buxogsaum 3 uboro, aktyanibHMM 3aBOaHHSIM € po3pobka Mporpam OLiHKM CTaHy i OXOPOHU
eKoCcuCcTeM, K NPUPOAHOI LinicHOCTi. B OCHOBI Takux nporpam NoBWHHI ByTW NOKNaaeHi NOHATTS i
MeToaMn reoboTaHiKn Ta eKosorii.

Ekocuctema, Ha BigMiHy Big GioreoueHo3y, Le 6e3paHroBe MOHATTS, SKe OMUCYE CYKYMHICTb
XUBUX OpraHiamiB i yMOB cepefoBulla, MOB'A3aHUX MNOTOKOM pevoBuMHM | eHeprii. [Ons
OXOpPOHIOBAHNX EKOCUCTEM Y 3B'SI3KY 3 UMM HeobXxigHO 3abe3neynTtn 36epexeHHs1 XapakTepHOol
driopu i hayHM i 0QHOYACHO HE3MIHHICTb B peXMMax OCHOBHUX XUTTEBO BaXXNUBUX (pakTopis
cepefoBuLla NPOXMBaHHA. EdekTuBHUM NS BCTAHOBMEHHA CTaHy CTEMNOBOI €eKoCUcTeMMU
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3anosigHnka «MuxanniBcbka UinNMHa» € TiNbKW KOMMNNEKCHUN Nigxia, KA Mae BKMYaTu HACTYMHI
6asoBi enemeHTU: 1. MOHITOPUHI cknagy dpnopu i dayHn 3 0COBNMBOKO yBAro 40 OXOPOHBAHMX
BUAIB POCMWH | YyXOpPiOHWX 3aHOCHUX. B gaHuin yac Ha Teputopii «MwuxanniBCcbKol UiNIMHWY»
3apeecTpoBaHo 493 BUAW POCVH, 3 9kMx 13 3aHeceHi 40 YepBOHOT KHUMKM YKpaiHu. 3arposoto € B
nepLly 4vepry Taki dyxopigHi Buam ak Fraxinus lanceolata i Acer negundo. 2. BcTaHOBNEHHS
XapyoBuX nipamig ansa ekocuctem «MuxanniBcbka UinMHa» 3 OUIHKOK X BiANOBIAHOCTI TUNOBUM
xapyoBuM nipamig ctenis. 3. KomnnekcHW aHanis i noganblWnin MOHITOPUHI NONyNAUiA pigkicCHUX
BUOIB POCIMH, a TaKoX BWUAiB-OOMiHaHTIB. Ha ocHoBI cyvacHoi metoamkm (3nobiH Ta iH., 2013) y
LUMX BUAiB BCTAHOBMIOKOTb OCHOBHI NOMYNAUiIAHI XapakTePUCTUKM | BUABNAKOTb TPEHAM 1X ANHAMIKM.
4. PenpoayKTMBHUIA MpoOLEeC Yy TUMOBMX CTENOBUX BUAIB 3 peecTpauield napameTpiB UBITIHHS i
NIIOAOHOLLEHHS, a TakoX dakTopiB, SKi HA HUX BMAMBaKOTb. Y BeretaTMBHO-PYXNMBUX BUAIB
POCMNH BCTAHOBMEHHA TUMY BEreTaTMBHOIO PO3MHOXEHHs Towlo. 5. EkonoriyHi BnactuMeocCTi i
ITOLEHOTUYHI 3B'A3KM TUMNOBUX BUAIB POCAWH METOOOM aHanidy eKonoriyHUX amnnityq i
ONTUMYMIB | METOAOM BCTaHOBSMIEHHS LIEHOTUYHMX acouinoBaHOCTEN | crnonyyeHocTen. 6.
Mpue'azani oo TepuTopil 3anosigHuka «MuxanniBcbka UiNWMHA» AOaHi NPO OCHOBHI €KOMOriYHi
napameTpu NPUPOAHOro cepeaoBuLla B X JOBrOCTPOKOBIN AMHAMIL: KinbKICTb r'yMycy B rpyHTi, pH
FPYHTY, BMICT Y FPYHTi FPYHTOBOI BOJIOr TOLLO.

Peanizauis KOMMANekcHoi nporpamn AochnigXeHb €eKOCUCTEMW CTeny B 3anoBigHUKY
«Muxanniecbka UinuHa» noBuMHHa 6yTn nignopsakoBaHa NpUHUMNY: BUBYMTU — W06 36epertu.

SUMMARY. INTEGRATED APPROACH TO THE ECOSYSTEM PROTECTION

Kovalenko I. N.

The purpose of research is the development of programs for assessing the status and
protection of ecosystems, as a natural integrity. An integrated approach is an effective solution
in establishing the state of the steppe ecosystems of the Mikhailovskaya Tsilina Nature
Reserve.

AHTUOKCUOAHTHA AKTUBHICTb EKCTPAKTIB 3 TPAHCIEHHUX KOPEHIB
NONMHY 3BUYAUHOIO

MartBeeBa H. A., ipo6ot K. 0., BpuHp3sa 1.2

HeTUTYT KNiTUHHOI Gionorii Ta reHeTn4HOI ixeHepii HAH Ykpainu
Byn. ak. 3abonoTtHoro 148, Kuie 143, YkpaiHa, joyna@ukr.net
>CnoBaLibKUI-CiNbCbKOrocnoaapchkuii yHisepenteT y HiTpi
Byn. A. inHky 2, 949 76 Hitpa, CnoBaubka pecnybnika

3a pesynbTatammn JocnigkeHb, NpoBeaeHMx BCecBiTHbOK OpraHisauieto OXOpOHM 300POB'S,
6nm3bko 80% HaceneHHs CBITY BUKOPUCTOBYIOTb FiKM POCIIMHHOIO NMOXOMKEHHS, SKi € [KeperioMm
aHTUoKcMaaHTiB. [10 POCNUH, WO CUHTE3YIOTb CMOMYyKM 3 aHTUOKCMAAHTHUMU BIacTUBOCTAMM,
HanexuTb NONWH 3BMYarHMK. Artemisia vulgaris L. — 6araTtopiyHa pocnuHa, ska pocTe Mo ycin
Teputopii  Ykpaium ([poasuHcbkmi, 1989). [MpenapaTu nonuvHy CUHTE3YOTb psgd  GionorivyHo
aktuBHux cnonyk (BAC), y ToMy uncni uykpu, apTeMisuHiH, dnaesoHoign Ta iH. (Skowyra, 2014;
Temraz, 2008; Chukwurah, 2014). N'eHetnyHa TpaHcopmaLis 3 BUKOPUCTAHHSM GakTepint
Agrobacterium rhizogenes 3aBaskvm NnepeHeCceHH0 40 reHOMY POCIIVH ol reHiB Npn3BoANTb 40 3MiH
Yy KNITUHHOMY MeTaboni3mi, Hacnigkom 4oro Moxe OyTWU CTUMYNIOBaHHS aKTUBHOCTI reHiB, SKi
kogyloTb cuHTe3 BAC, y Tomy 4ucni cnomnyk 3 aHTMOKCUAaHTHMMK BnactuBocTsamu (Bulgakov,
2010).

MeToto po6oTn Oyno BM3HAYEHHA aAHTMOKCWOAHTHOI AKTUBHOCTI EKCTPakTiB 3 KynbTyp
TpaHCcreHHUX KopeHie A. vulgaris 3a sgaTHicTio 0o BigHoBneHHam DPPH' pagukany. OTpumai
Hamu «bopogaTi» kopeHi (OpoboTt, 2015) KynbTuUByBanNM Ha arapu3oBaHOMY XUBUIIbHOMY
cepeposuLli Mypacire tTa Ckyra 3i 3MeHLWEHMM YyaBiYi BMICTOM MakpoCOfen npoTAroM TpbOX
TxHiB. KopeHi nioginizyBanu Ta BUKOPUCTOBYBanun A58 NpurotyBaHHA ekctpakTiB 3 70% Ta 96%
eTaHonoMm. BuaHaueHHs npoBoaMnKn, BUKOPUCTOBYHOUM CTaHOapTHy metoauky (Blois, 1958) Ha
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cnektpogoTomeTpi Genesys 20 npu A=515 HM. AKTMBHICTb EKCTPaKTIB BMpakanu y BiACOTKax
BigHoBneHHs DPPH" paaukany.

BuaBneHo 3HayHi KONMBaHHSA PiBHA aKTUBHOCTI €KCTPAKTIB 3@ BUKOPUCTaAHHA eTaHomny y ABOX
KOHUEeHTpauisx. 30inbLieHHst koHueHTpauii 3 70% 0o 96% npu3eoauno Ao NiABULLLEHHST aKTUBHOCTI
OTpUMaHux ekcTpakTiB y 1,39-2,77 pasn. AHTUOKCUMOAHTHA aKTUBHICTb EKCTPaKTiB, OTPUMAHMX 3
Pi3HMX NiHiN «BopodaTnx» KOpeHiB 3 BUKOpUCTaHHAM 96% eTaHony, konuBanacs Big 24,69 no
79,96%. AKTUBHICTb YyCiX €eKCTpakTiB 3 «bopopatux» KOpeHiB Oyna BMLOK, HiXK aKTMBHICTb
€eKCTPaKTIB 3 KOPEHIB KOHTPOSbHWX POCAWH, KYNbTUBOBaHWX Yy cTepunbHux ymoBax (14,96%).
Omxe, TpaHcdopmauisa npusBena A0 NIABULLEHHS PIBHA aHTMOKCWMOAHTHOI aKTMBHOCTI. [ns
eKcTparyBaHHs 3 TpaHCreHHUX KOPEeHiB MOMWHY CrOoMykK 3 BUCOKOKW 30aTHICTIO BigHOBMOBATU
DPPH" pagukan HeobXigHO BMKOPUCTAHHSA eTaHomny Yy KoHueHTpauii 96%. 3a Takux yMOB MOXHa
OTpMMaTU eKCTPaKTU MOMNHY 3BMYaANHOMO, aKTUBHICTb AKMUX Y MATb pasiB € BULLIOK, HIXK aKTUBHICTb
EeKCTPaKTIB 3 KOPEHIB KOHTPOMbHUX POCIIVH.

PoboTta Gyna BMKOHaHa 3a NIATPUMKM cTuneHgianbHoi nporpammn SAIA (CnosavumHa) 3a
yyacTi HaykoBUiB MiXHapoaHoro ToBapucteBa AgroBioNet Ta sk yactuHa nporpamu “Agricultural
biodiversity to improve nutrition, health and quality of life" npoekty ITEBIO-ITMS 26220220115
~Support of technologies innovation for special bio-food products for human healthy nutrition*.

SUMMARY. ANTIOXIDANT ACTIVITY OF EXTRACTS FROM COMMON WORMWOOD
TRANSGENIC ROOTS

Matvieieva N., Drobot K., Bindza J.

Antioxidant activity of extracts from Artemisia vulgaris transgenic roots on the ability to DPPH"
radical scavenging was determined. An increase of ethyl alcohol concentration from 70% to
96% resulted in an increase in the activity of extracts in 1.39-2.77 times. The activity of all
extracts from “hairy” roots was higher than the activity of extracts from the roots of control plants
(79,96% and 14.96% respectively).

CYYACHI METOOU OOCHNIAXXEHHA CNIbCbKOITOCNOOAPCbKUX POCIIVH
NMonoe B. M.}, Aonrosa T. A.?

X apkiBCbKuiA HaLlioHanbHUI yHiBepcuTeT iM. B.H. Kapasina,
kad. gpisionorii i Gioximii pocnvH Ta MiKpoopraHiamis
mMarngaH Ceoboan 4, m. Xapkie — 61022, YkpaiHa
2 XapKiBCbKUI HaLLiOHaNbHWUI arpapHuii yHiBepcuTeT iM. B.B. [JokyyaeBa
kadh. ekonorii Ta 6ioTexHonoril,
n/B “[oky4yaeBcbke - 2", XapKiBCbKU panioH, 62483, YkpaiHa

CyyacHi meToan [OCHIOKEHHA CinbCbKOroCMNOAapChbKUX POCAMH MOXHa MOAINUTM Ha ABi
Benuki rpynu. [lo neploi BigHOCATb MeToOgM 3BOPOTHOI FEHETUKM - BUCOKOMPOAYKTUBHE
cekBeHyBaHHA (NGS, next generation sequence), TILLING (Target induced local lesion In
genomes), pegarysaHHa reHomy (genome editing), KASP(Kompetitive Allele Specific PCR) Towo,
a [o Opyroi rpynn MOXHa BigHeCTU pi3Hi MeToau deHOoTMNyBaHHSA pocnvH. Peanisauis
noBHOMAacLUTabHUX NPOEKTIB i3 CEKBEHYBAHHSA FEHOMIB CiflbCbKOrOCMOAAPCbKMX KYNbTyp OO3BONSE
ONTUMarnbHy CXeMy CernekuinHOro npouecy Ans Taknux BaXIMBUX KyrbTyp YKpaiHU SIK COHALLHUK Ta
NweHnya m’sika, reHoMM SAKkMX HewopaBHO 6ynu poswmndpoBaHi. Tak, reHOM COHSILWHUKY OyB
cekBeHoBaHun y 2017 poui (Badouin et al., 2017), a reHomM nweHuui m’akoi — y cepnHi 2018 poky
MiKHapoOgHMM KoHcopuiymom 3 gocrnigkeHHs nuwenndi (IWGSC). TexHonorisa TILLING o6’eagHye
KfacudHi MeToguM MyTareHesy 3 igeHTudiKauield TOYKOBMX MyTauil y reHax 3 BiAOMOK
nocnigosHictio  OHK.  TILLING nnatdopmm po3pobneHi  gns GinbLuoCTi BUaiB
CiNbCbKOroCnoAapChKNX POCIIMH — COHSALIHUK, SS4MiHb, nweHnusa Towo. OCHOBHUMW TEXHOMOrigMn
penaryBaHHa reHoMmy €. ZFN, TALEN ta CRISPR-Cas, ane came OCTaHHiA nigxig wBmMAaKo
MOOMMIKYIOTb Ta BNPOBa[XYTb Yy CenekuinHy npaktuky. Tak, cenekuinHa komnaHia DuPont
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Pioneer 3anyctuna IHTepHeT pecypc ANs O3HanomneHHs wopo BrnpoBamkeHHsa CRISPR-Cas y
cenekuito pocnuH (https://crisprcas.pioneer.com) Ta aHOHCyBana B Hanubnvk4nin Yyac NOKpaLLeHHS
BNacHuX iHOGpeoHUX NiHIN KyKypyA3uM 3 BUMKOPUCTaHHAM L€ TeXHONorii pegaryBaHHS reHoMmy.
laeHTUdiKauii  ogHoHykneoTugHoro noniMopdiamy (SNP) 'y  pocrnvH  MOXHa  34IMCHUTK
BUKOPUCTOBYIOUM TexHonorito KASP (koHKypeHTHa anenb-cneundidda MNJIP 3a KiHLEeBO TOYKOH),
AKa 3anaTeHToBaHa komnaHieto LGC (www.lgcgroup.com). [0NOBHOK BiAMIHHICTIO Ui€l TexHonoril
NOPIBHAHO 3 iHWMMK MeTogamm aetekuii SNP € Hu3bka cobiBapTicTb, Benuvka TouHicTb (99,8 %) Ta
MOXIMBICTb aBToMaTM3alii npouecy A5 BUCOKOMPOAYKTUBHOIO reHOTUNYBaHHSA 3 BUKOPUCTAHHAM
1536-amMKkoBUX NnaHweTiB. TexHonorii eHOTUNyBaHHS POCNUH y Tennuui abo noni NoB’A3aHHi i3
3aCTOCYBaHHAM Na3epHOro cKaHepy Ara aHanisy KinbKicCHUX napameTpiB — BUCOTa POCIVH, nrowa
FNINCTOBOI MOBEPXHi, KyT Haxumny nucTa, po3nogin CeiTna no spycax, po3paxyHok Giomacu Toulo.
KomMnaHigamu, siki NponoHyloTb CbOroAHI Taky TexHosorito, € Phenospex (www.phenospex.com) Ta
Lemnatec (www.lemnatec.com). Metoa speed breeding, po3pobnenun y Benwukii BputaHii, nae
MOXIMBICTb reHEeTMKaM i cenekuioHepam 3a pik y LWTYYHOMY KfiMaTi OTpUMyBaTU LWICTb reHepaLin
3epHoBuX KynbTyp (Watson et al., 2017). Takum 4MHOM, cy4yacHi MeTOAM LOCRIIKEHHSA
CiNbCbKOroCcnoAapCbkNX POCAWH  CMPUSAIOTb  MPOBEAEHHIO  LINEecnpsAMOBaHOro  ceriekuinHoro
npouecy Ta CyTTEBO MPUCKOPIOKTb MOro OKpeMi eTanu.

SUMMARY. MODERN METHODS OF CROPS RESEARCH

Popov V. M., Dolhova T. A.

Modern methods of genome research of plants are considered - NGS, TILLING, CRISPR-Cas,
KASP, which allow to determine a certain sequence in the DNA or to modify the target gene.
Modern approaches to phenotyping of plants provide a quick detailed description of the array of
morphological traits of plants.

BIOJIOrA POCJIUH Y NIArOTOBLI MAMBYTHbBOIO NIKAPS (HA NPUKNALI
MEOWYHOI BIONOri)

CapoBHuuenko 0. 0.%, MactyxoBa H. 1.2, M’saicoenos B. B.!

! XapkiBCbKUI HaLiOHaNbHWUIA MEAUYHUI YHIBEPCUTET, Kad. MeaunyHoi Gionorii
npocnekT Haykn 4, m. XapkiB — 61022, YkpaiHa
e-mail: sadovnychenko@knmu.kharkov.ua
2 1Y «IHCTUTYT Xap4oBoi GioTexHonorii Ta reHomikn HAH YkpaiHu»
Byn. Ocunoscbkoro 2A, M. Knis — 04123, YkpaiHa
e-mail: nataliia.pastukhova@gmail.com

Y npoueci nigrotoBkM ManbyTHbLOro nikapsi NMMTaHHA Gionorii POCNUH 3HAYHO MOCTYNaKThCS
iHWIiA TemaTuui, NpoTe POCIVHHI OpraHiamMyn 3aaTHi CNPUYMHATM MOMIHO3W, XapyoBi aneprii Ta
oTpyeHHs (Bartra et al., 2009). Tomy MeTOK HaLIOro AOCHiAKEHHS OyB aHania MeTogonoriYHnX
NpUMNOMIB BUKITagaHHs BioNorii poCNuH y Kypci HaB4YanbHOI gncumnniin «MegudHa 6ionoris».

MeauuHa 6Gionoria BUBYAETLCA MpOTAroM nepuioro kypcy (5,5 kpeautis ECTS). i amict
CTPYKTYPOBaAHO Ha TpW po34inu, NPUCBSIHYEHI KNITUHHIM | MONeKyNnsapHin 6ionorii, reHeTuui NIoguHn i
MEAWNYHIN reHeTuui 3 ocHoBamu Gionorii iHAMBIgyanbHOro PoO3BUTKY, MEAWYHIN napasuTonorii 3
enemeHTamMmn ekonorii NanNHW BiANOBIAHO.

Ha nepwomy 3aHATTi, akUeHTYluM yBary Ha OCHOBHMX OB’ekTax AMCUUNNIHK, OOPEYHO
3anponoHyBaTu CTygeHTam Temu iHauBigyanbHoi camocTinHoi pobotu (IPC) wono 3HauveHHs
POCIIVH Y XUTTi NIIOAMHU Ta NapasnuTUYHUX TBApPUH.

BukopucTaHHA pocnvH  SK  MogenbHUX OO’EKTiB  reHeTUKM [OOBOAUTb  MOXMMBICTb
CiNbCbKOrocnoaapChbknx KynbTyp, WO BXOAATb 4O CKNaay AIETUYHMX NPOAYKTIB abo BUKMOYAKOTLCA
3 pauioHy xapyyBaHHSA 3a TakuMX CNafKOBMX 3axBOpOBaHb SK (PEHINKETOHYpId, ranakro3emis,
¢aBi3aM, O03BOMLAE JfliKapi BANUMBATU Ha MNEHETPAHTHICTb 3axBOPIOBAHHSA. TOX, MPU BUBYEHHI
OPpYroro po3sainy opeyHo 3anponoHyBaTU CKAcTM NPUMIPHUIA pauioH Xxap4yBaHHSA AN XBOPUX SK
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3 ypaxyBaHHAM BUKITHOYEHHS OKPEMUX PEYOBMH, TaK i 3 NOTpebammn MikpoenemeHTIB Ta BiTaMiHiB.

Hainbinbwe yBarm BMBYEHHIO POCAMH MPUAINSETbCA $SK aktopam nepedadvi  HU3KK
napasuTapHuX 3axBoptoBaHb, 0cobnmeo dacumonbody (Medical Parasitology, 2017). He meHwe
3Ha4YeHHa MaloTb BiAOMOCTI NPO npenapaTv POCAMHHOIO MNOXOKEHHS, 30KpeMa, apTeMIi3uHIH, AKi
BigirpatoTb NPOBiAHY posib y 60poTbbi 3 Manspieto, LWMCTOCOMO3aMn TOLLO. Y Npoueci noganbLoro
HaBYaHHA Ha CTapwux Kypcax Ui 3HaHHA 3akpinmwTbCA Ta  NOrMUONIOITLCA  Ha
MDKOMCUUNNIHAPHMUX 3aHATTAX 3 iHWKMMKW Kadbedpamu Ta Mo3aayauTOPHUX 3axodaX, 30Kpema
kBecTax. BuByeHHs1 HambinbLl MOWMPEHMX OTPYMHUX POCIIMH Ta CUMMTOMIB OTPYEHHS HUMK, a
TakoX poni pocnuH y GioreoueHo3ax Ta Giocdepi B UinoMy AONOBHETLCA MaTtepianamu IPC,
TemaTtumka siknx Byna 3anponoHoBaHa Ha noyaTtky Kypcy.

TakMMm YMHOM, 3aCTOCYBaHHSA PiZHOMAHITHUX METOAUYHUX MPUHOMIB Y MPOLECI BMBYEHHS
MeaunyHoi Gionorii 4O3BONSAE akLeHTyBaTh yBary Ha nNUTaHHAX Gionorii pocnuH.

SUMMARY. PLANT BIOLOGY IN PREPARING OF FUTURE DOCTOR (THROUGH THE
EXAMPLE OF MEDICAL BIOLOGY)

Sadovnychenko Yu. O., Pastukhova N. L., Myasoyedov V. V.

The purpose of the research was to analyse the methodological means of plant biology teaching
in the course of the discipline "Medical biology". The structure of the course and applied aspects
of plant biology teaching in its various units were considered. Various forms of independent
auditor and extracurricular work of students were proposed.

BMJNB OBPOBKU POCJIUH MIKPOOOBPUBOM, XEJIATOBAHUM
JINMOHHOIKO KUCINOTOIO, HA AKTUBHICTb ®OTOCUHTETUYHOIO
AMAPATY MPAMOPLEBUX JINCTKIB POCJIUH O3UMOI NWEHULI 3A PISHUX
YMOB BOJIOFO3ABE3INEYEHHA

CutHuk C. K., NMpapkina I'. O., KanitaHcbka O. C., Ctacuk O. O.

IHCTUTYT dpisionorii pocnuH i reHetTukn HAH Ykpainu, Bigain disionorii Ta ekonorii oTocnHTE3Y,
Byn. Bacunbkiscbka 31/17, m. Kuie — 03022, YkpaiHa
e-mail: o_stasik@gmail.com

OCHOBHUM HECNPUATIMBAM YUHHUKOM [AOBKINNS, AiS $IKOro 3apdae Hambinbluoi wkoau
nocisam 3epHOBMX KynbTyp, € mnocyxa. Ockifbku Hanbinbll MNPIOPUTETHUMM HaNpsMKamMm
AocnifKeHb BBaXatoTb Ti, WO MNOB’si3aHi 3 NpoLecoM (POTOCUHTESY i perynsuieto BOQHOrO pexmmy
pocnuH (Reynolds et al.,, 2016), 6yno nopiBHAHO BNAuB 06pPOOKM pPOCANH MiKPOOOBPUBOM,
XenaTtoBaHMM NIMMOHHOIO KUCMOTO, Ha MOKa3HUKN akTUBHOCTI (POTOCMHTETUYHOIO anapaTty 03UMol
nweHnyi 3a onTMManbHUX YMOB Ta 32 YMOB MOCYXW.

O6’ekTamn gocnigXeHHa cnyryBanu npanopuesi IMCTKM 03MMOI NweHuui copTiB AcTapTa Ta
Hartanka. [lo3akopeHeBy 06po6GKy pOCnMH KOMMMEKCoOM 3 7-Mu MikpoenemeHTiB Asartap-1,
XenaToBaHWM JIMMOHHOK KUCIIOTO, 34iNCHEHO Y ha3n BMxoady B TPYOKy Ta Ha Mo4aTKy KOSOCIHHS.
OuiHKy BNAMBY LIbOro KOMMMEKCY NPoOBeAeHOo 3a 3aMiHamMK napamMmeTpiB pnyopecueHuii xnopodina
a. BumiproBaHHst napameTpie PAM-cnyopomeTpii BMBYanu y BeretauiiHoMy docnigi npu 2-X
piBHsAX BonorocTi r'pyHTy: 70% Big noBHOI BonioroemMHocTi ([MB) rpyHTY ¥ KOHTposibHUX Ta 30% - y
aocnigHux BapiaHTax. Y AoCnigHUX nocyauHax rpyHTOBY MOCYXy CTBOPHOBanuM Ha noyatky dasmu
UBITIHHA Ta nigTpumyBanu npotarom 10 gid (4o noYaTky MOSIOYHOT CTUIMOCTI).

B KOHTpONbHWX BapiaHTax He Oyno BWUABMEHO ICTOTHMX BIAMIHHOCTENW MK MOKa3HWKOM
MakcuMMaribHOro KBaHTOBOro BMxoay cpnyopecueHuil xnopodiny ®C Il TeMHoaganToBaHMX NUCTKIB
(Fv/Fm) y obpobneHux ta HeobpobneHnx pocnmH 060ox copTiB. Y BapiaHTax 3 MOCYXOK POCHAVH
obpobka komnnekcoMm MmikpoenemeHTiB 36inbwyBana Fv/IFm: y copty Actapta 3 0,767+0,002 y
HeobpobneHnx o 0,799+0,002 — y obpobneHunx, y copty Hatanka, signosigHo, 0,763+0,006 Ta
0,779+0,005. lMo3antmBHUI edeKkT 0b6pobkM pocnmH Ha KBaHTOBY edeKTuBHICTb PC Il (Docy)
crocTepiranu i B KOHTPONbHOMY, i B AOCnigHOMY BapiaHTax copTy AcTtapTa: BignosigHo, npu 70%
MNB 3 0,525+0,003 y HeoGpobneHux pocnmH ao 0,569+0,006 y o6pobneHnx ta npu 30% MB — 3
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0,526+0,003 go 0,546+0,004. Y copty Hatanka ictoTHe 30inblieHHs @qc) BiaMiYEHE Tinbku 3a
ymoB nocyxu: 3 0,478+0,032 po 0,520+0,001. Takox y copty Hatanka y obpobGneHux pocnuH
iCTOTHO 3pocTano ¢oToximiyHe raciHHA dnyopecueHuii xnopodiny: Ha 42% y KOHTPONbHOMY
BapiaHTi Ta Ha 24% — y BapiaHTi 3 nocyxol. Bnnve Ha HeoOTOXIMiUHE raciHHA nyopecueHuii
xnopodiny Ans BCix BapiaHTiB 6yB HECYTTEBUM.

OTxe BCTaAHOBIEHO, L0 MNO3UTMBHUA e€deKT 0OpPOOKM POCIMH KOMMEKCOM XenaToBaHUX
MiKpOenemMeHTiB Ha MokasHukn edekTuBHOCTI poboTn PCII 6yB cunbHilwe BupaxeHnM 3a yMOB
HeJoCTaTHLOro Boforo3abesneyvyeHHs.

SUMMARY. INFLUENCE OF FOLIAR APPLICATION OF A COMPLEX OF
MICROELEMENTS HELATED BY CITRIC ACID ON THE ACTIVITY OF WINTER WHEAT
FLAG LEAF PHOTOSYNTHETIC APPARATE UNDER DIFFERENT VATER REGIMES

Stasik O. O., Sitnik S. K., Priyadkina G. O., Kapitanska O.S.

In the pot experiment, the effect of foliar application of microelements complex, chelated citric
acid, on the activity of photosynthetic apparatus of winter wheat of contrasting watering
conditions was studied. It was established that the positive effect of plant treatment with a
complex of chelated trace elements on the parameters of efficiency of FSII was more
pronounced in conditions of insufficient moisture supply.

ADAPTIVE STRATEGIES OF PLANT RESOURCES FOR THEIR USING IN
URBAN LANDSCAPING IN CLIMATE CHANGE CONDITIONS

Demchenko M., Kosyk O., Svietlova N., Badanina V., Taran N.

Institute of Biology and Medicine, Taras Shevchenko National University of Kyiv,
Volodymyrska str., 64/13, 01601 Kyiv, Ukraine
e-mail: ny_taran@ukr.net

An important component of diversity conservation in global warming conditions is the
adapting human-managed landscaping for building urban sustainable systems. The local
environment and quality of people’s life is directly affected by trees, shrubs, herbal perennials used
in landscaping and horticulture industry. For this purpose there are two sources of plants origin:
plants (species and sorts) from other regions and local species transferred ex situ from the wild
nature. The success of different taxa introduction and variation along the introduction —
naturalization — invasion stage depends on the plant adaptive capacity to the new conditions. To
ensure sustainable management of ornamental plants industry, to predict the success and to
prevent the invasion danger, especially during the time of global climate change, a detailed study
of species adaptive strategies is required.

Determination of plants adaptive potential and their climate-forming function was carry out on
modern phenotyping methods based on the non-degradation defined of there physiological state
whith the help of leaves morphological markers and anatomical characteristics of the stomatas on
their surface. Adaptive strategies of plants whith using stomata marker are based on their
response to various environmental conditions; stomata can affect the airing of leaf tissues degree
and, thus, the assimilation of carbon and its diffusion into carboxylation sites in mesophilic cells.
Anatomy of stomata, epidermal and mesophilic tissues potentially determines the fluid conductivity
of leaves - an important physiological parameter that characterizes the state and flow of water in
plant tissues, stomata movements and determines in microscales the humidity, leaf temperature
and airspace around it. Due to this physiological process, not only the water potential of cells is
regulated, but also the temperature regime in the crown of the trees and the surrounding
environment. Precisely changes in the density and size of the diaphragm of the stomata determine
their transpiration. Thus the water released by the plant in the process of transpiration is an
important regulator of the temperature regime of the plant itself, because of the hidden thermal
conductivity (the amount of energy used in the process of transpiration), and even the amount of
precipitation in a certain region. With the help of the complex morphological and anatomy markers
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(stomata area, stomata index, stomata shape coefficient, potential conductance index) adaptive
strategies in context of microclimatic formation of various plant species used in urban landscaping
were analyzed.

AHOTAUIA. AOANTUBHI CTPATEr POCNMH ONA BUKOPUCTAHHA B MICbKUX
NAHOWA®TAX 3A YMOB 3MIH KNIMATY

DemyeHko M., Kocuk O., CeeTnoBa H., bagaHiHa B., TapaH H.

PosrnaHyTo apanTuBHi cTpaTterii pOCNMH Ha OCHOBI BU3HAYEeHHSI KOMMMEKCY MOPMONOriYHUX i
aHaTOMIYHNX MapKepiB Y KOHTEKCTI CTBOPEHHS MIKPOKIIMaTUYHMX YMOB MICbKMX NnaHawadTis
pi3HNMUK BUgamu.

THE INFLUENCE OF NATURAL BIOSTIMULANTS ON ADAPTIVE STATE,
GROWTH AND YIELD OF PEA PLANTS UNDER SEMIARID CONDITION

Kolesnikov M., Paschenko U.}, Kolesnikova A.?

! Tavria state agrotechnological university,18 B.Khmelnytsky Ave, Melitopol, 72310, Ukraine, e-
mail: maksym.kolesnikov@tsatu.edu.ua
2 Taras Shevchenko National University of Kyiv, 2, Hlushkova Ave, Kyiv, 03127, Ukraine

The major legumes culture in Ukraine is peas (Pisum sativum L.) and it has great food value,
considerable crop area of which are in the steppe semiarid zone. Peas are very demanding culture
and often doesn't realize it's genetic productivity potential because of unavailable environmental
conditions (Kaminskyi, 2000). Similar conditions change photosynthetic processes, water and
mineral status, inhibit development and growth of plants. One of the way to improve plant
resistance is the use of natural growth regulators. According to some authors, the growth
regulators’ treat contributed to a significant increase of symbiotic nitrogen fixation activity and
association. It is proven the efficiency of bio-stimulants Rehoplant, Stympo usage while wheat,
barley, lupin, soybeans growing (Ponomarenko, 2010; Pyda, 2013; Buriak, 2015). The aim of the
work was to determine the influence of separate and combined application of biostimulants
(«Stimpo», «Regoplant») and bioactivators («Azotofit», «Rhyzohumin») on the peas pro-
antioxidative state, photoassimilation apparatus, yield formation under the semiarid conditions.

The seeds of cirrosut-vulgatum morphotipe peas (Oplot, Tsarevich, Devyz varieties) were
used. Presowing separate and combined treatment of biostimulants («Stimpo», «Regoplant») and
bioactivator («Azotofit», «Rhyzohumin») was carried out at recomended concentrations. Folia
treatments were carried out at 2-3 stipules development stage (BBCH 12-13) and at inflorescence
emergence stage (BBCH 51-59). It was determined the content of thiobarbiturate-active products
(TBAAP) in the leaves, proline content, catalase (CAT) and peroxidative activity (POx). Some
morphometric and agrobiological indexes of peas crop were controlled.

Biostimulants «Stimpo» and «Regoplant» are composite polyfunctional preparations,
products of fungi-micromycetes Cylindrocarpon obtisiucuilum 680 biotechnological cultivation from
root system of ginseng and Aversectin. «Azotofit» contains living cells of genuine nitrogen-fixing
Azotobacter chroococcum bacteria and their active metabolites. «Rhyzohumin» includes a
bacterial suspension of Rhizobium leguminosarum 31 and solution of physiologically active
substances with trace elements macroelements.

«Stimpo» and «Regoplant» improved the adaptive state of peas plants due to TBAAP and
proline content decreasing, CAT and POx activity increasing during vegetation growth. The
explored biopreparations under separate or combined presowing treat stimulated the formation of
peas root nodules, which numbers increased up to 23,5% in phase of 2-3 stipules and rich
maximum at inflorescence emergence stage. Presowing and foliar separate treats with
biostimulants increased peas leaf area index in 1.5-1.7 times during vegetation. It's noticed more
active leaves surface formation under combined application of biopreparations than under separate
one. Synergistic interaction of biostimulants («Stimpo»,» Rehoplant») with «Azotofit» or
«Rhyzohumin» was observed in the processes of chlorophyll synthesis and accumulation. It is
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Section 6. Applied aspects of plant biology

shown that combined application of biostimulants promoted the raise of netto-photosynthesis
during peas vegetation up to 47% and up to 24% in comparison with separate application variants.
Combined application of biostimulants («Stimpo, Rehoplant») with «Azotofit» or «Rhyzohumin»
rised the beans number per plant and weight of 1000 seeds. It was shown that the biological yield
of peas crop with combined application of biopreparations was exceeded by 10-16% the vyield of
variant with separate application under the conditions of South Steppe of Ukraine.

AHOTAUIA. BNNIUB NPUPOOHUX BIOCTUMYNATOPIB HA AOANTUBHWUIA CTAH, PICT
TA BPOXAUHICTb POCJIMH TOPOXY B CEMUAPIOAHUX YMOBAX

KonecHikoB M. O., MNMaweHko 0. ., KonecHikoBa A. M.

BukopuctaHHa BionpenapatiB nigBuLLye CTiMKICTb 3epHO6060BMX 00 apigHuX ymoB [liBoeHHOro
cTteny YkpaiHu Ta € nepcrnekTMBHuM. B pobGoTi nokasaHo, wo Gioctumynatopu («Ctumno» Ta
«PeronnaHTt») sK Npy po3aifibHOMY TakK W Mpy CYMICHOMY BUKOPUCTaHHI 3 «A30TodiToM» abo
«PizorymiHomM» nocunioBany aganTtauiiHun cTaTyC POCMAWH TOPOXY LUASIXOM  CTUMynsuil
aHTMOKCMAAHTHOI cuctemn. 3a fii GionpenapaTiB B pusocdepi KOPEHEBOI CUCTEMU TOPOXY
yTBOptoBanach binblua KinbkicTb kopeHeBux Oynbbadok. CiHepricT4HUIN edpekT npu CymiCHOMY
BMKOPUCTaHHI BiocTUMynATOpiB cnocTepiranu nig 4ac ¢opMyBaHHS (OTOACMMINALINHOIO
anaparty nocisiB ropoxy. bionoriyHa BpOXaWHICTb MOCIBIB rOpPOXy B POKWM AOChiAKeHb 3a
cymicHoi gii Gioctumynstopie 36inbwyBanaca Ha 10-16% nopiBHSHO 3 BapiaHTamu ae
3aCTOCOBYBasiM CTUMYNATOPU OKPEMO.
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