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O.Terek A NEW HISTORY OF PHYTOPHYSIOLOGY IN IVAN FRANKO
NATIONAL UNIVERSITY OF LVIV. The main achievements of the Department of Plant
Physiology and Ecology for the last 25 years are shown

Kadenpa disionorii pocnvH y JIbBIBCbKOMY yHiBEpCUTETI Mae noHag, CTOMITHIO ic-
TOpIto, sika AeTarnbHO BUCBITNEHa y nyonikauisx (Tepek ma iH, 2007, bionoeiyHi cmyadii,
2007). Ue nepioa ctaHoBneHHs (1907) Ta po3kBiTY doisionoriyHmMx JOCHiIKEHb Ha Pi3HUX
piBHAX opraHisauii pocnvHHoro opraHiamy. OgHak y 1981 poui Bigbynocs 06’egHaHHSA
kadbenpu disionorii pocnuH 3 kadenpoto 6oTaHiKK, L0 NPM3BENO A0 NIArOTOBKU HEMo-
BHOLIHHMX dpaxiBLiB. | Tinbkn y 1992 poui 3aBAAKM AeMOKpaTUYHUM 3MiHaM y CycChinb-
CTBi i BUHMKHEHHIO CaMOCTINHOI He3anexHol gepxaBn YKpaiHu Ta akTUBHIA OiAnNbHOCTI
npauiBHMKIB kadbeapw Bigpogmnacb caMmocTiHa Kadpegpa disionorii pocrnmH.

HuHi kadenpa 3abe3nedvye niueH3oBaHy NigroToBKy daxiBuiB disionoris pocnuvH
KBanidikauinHux piBHiB Gakanaep i Marictp. Ha kadenpi yHKUioHye acnipaHTypa 3i
cneuiansHocTi 03.00.12 — dhisionorist pocnuH. 3a ocTaHHi 25 pokiB acnipaHTamu Ta npa-
LiBHMKaMK Kadeapu 3axuLLeHo 22 KaHaMaaTCbKi gucepradii.

Buknagayi kadenpw onyonikyeanu HU3Ky HaB4anbHO-METOAMYHMX MOCIOHMKIB, 30-
Kpema, «PicT pocnuH», «PicT i po3BUTOK pocnuH», siki oTpumanu MNpemito HAH Ykpainn
imeHi M. . XonogHoro, «Ekonoris pocnuHy, «bioximiss pocnuH».

HaykoBa poboTa kadenpu 3ocepemxeHa Ha ABOX Hanpsmax. [Nepwunii 3 HUX — y ra-
nysi gpigionorii Ta Gioximii pocTy pOCNMH 3 BUKOPUCTaAHHSIM HOBITHIX perynsitropis pocTy
yKpaiHCbKOro BMpoObHMUTBa. [pyruii HanpsiM — BUBYEHHS BNMBY EKOSNOTYHMUX YMHHUKIB
OOBKINNs (HecnpuAtnvBa TeMneparypa, Baxki MeTanu, HadToBe 3abpygHEHHS TI'PYHTY,
3acoseHHs) Ha disionoro-6ioxiMivHi MapameTpu y pOCnMH 3 METOK BUSIBIIEHHS cneum-
hiuHUX MapKepiB CTPECY Ha Ait0 Pi3HMX CTPECOPIB Ta YCYHEHHS iX HEraTUBHOIO BMIUBY.
BpaxoBytoun akTyanbHICTb LX 4OCHigKEeHb | HEOOXiOHICTE MOBHILLOrO BiAOOpaXKeHHs ix
y 3MicTi HaB4anbHOI poboTu, ByeHa paga yHiBepcuTeTy nepenmeHyBana kadenpy disi-
ornorii pocnuH Ha kadeapy isionorii Ta ekonorii pocnuH (2000). Ha kadenpi dyHKuio-
Hye HayKoBa LKorna «Perynsuisa pocty i aganTauii pocnuH 3a il gisionoriyHo akTUBHUX
PEYOBUH»

KonekTuB kadeapw opraHidyBas i YCMiLLHO MPOBIB TPU MKHAPOOHUX KOHepeHLil
«OHTOreHe3 pocnuH y nNpupogHoOMy Ta TpaHcopmoBaHomMmy cepenosuLLi. disionoro-
GioximiuHi Ta ekonoriyHi acnekTn» (1998, 2004, 2007 pp.), Ha SKUX OyNo PO3rMsHYTO
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aKTyanbHi MUTaAHHA cy4vacHoi diTodisionorii. Bynyn NnpoBeaeHi TakoX HayKOBI YNTAHHS:
y 2005 — npucesayeHi 100-pivyto 3 OHS HAPOAXKEHHS KONULLHBOTO 3aBigyBaya kadeapu
npodgecopa C.O. IpebiHCbKOro, 3acHOBHMKa HayKoBOro HanpsiMky «®isionoris pocty
pocnuHy», Ta'y 2012 — 3 Harogn 20-pivds BigHOBNEHHS poBOTK CaMOCTINHOI Kadbeapw.

Ha kadbenpi BuKkoHyBanachb H13ka AepxOoKeTHNX, MiKaKkynsTeTCbKMX Ta rocn-
AOrOBIp HUX TEMATUK, a TaKOX YKPAiHCbKO-YrOPCbKMIN NMPOEKT HayKOBO-TEXHIYHOIO CniB-
pobiTHMuTBa «O4nLeHHs NpUMPYCroBOi AINSHKM pikn Tuca metogamu cbitopemeaiadii
(2007-2008 pp). OTpmaHo 10 naTeHTiB Ha BUHaxoan. 3apas BUKOHYETbCS YKpaiHCbKO-
aMepuKaHCbKn npoekT «CTtani nigxogn A0 NOMiNWeHHSA BPOXANHOCTI i MOXUBHOI LjiH-
HOCTI NLEeHNLi».

OTxXe, NepcrneKkTMBHMMMK HanpsMKaMmu po3BUTKY kadpeapw disionorii Ta exkonorii
pocnuH Ha ManbyTHE 3anuLIaETbCa MiArOTOBKa BUCOKOKBarnigikoBaHNX KaapiB Ta no-
rmnbneHe BUBYEHHS perynsauii pocTy i po3BUTKY POCIHMH Ta WNAXiB aganTauil 4o He-
CMPUATIINBUX YNHHUKIB.

Wiche O., Szekely B., Heilmeier H.
BIOAVAILABILITY OF ELEMENTS FOR EFFECTIVE PHYTOREMEDIATION AND
PHYTOMINING: THE ROLE OF RHIZOSPHERE PROCESSES FOR GERMANIUM
TU Bergakademie Freiberg, Institute for Biosciences
Leipziger Str. 29, 09599 Freiberg, Germany
e-mail: oliver.wiche@ioez.tu-freiberg.de

The success of phytoremediation (especially phytoextraction) and phytomining de-
pends heavily on the bioavailability of target elements, which, among others, is a func-
tion of soil mineral phases, soil organic matter, pH and redox potential. The use of soil
additives which, e.g., change soil pH or increase the amount of chelating compounds,
has been propagated in the past in order to desorb the target elements from the soil
matrix. These additives, however, may have negative environmental consequences by
causing leaching of toxic elements from the soil due to enhanced mobility in the soil so-
lution. For this reason less dangerous alternatives are necessary which use the natural
capacity of plants to increase availability of target elements in their root environment.
Here we report on rhizosphere mechanisms of various plant species to increase bio-
availability of germanium (Ge), an economically valuable element relevant for phytomin-
ing, also on polluted sites.

Several species of forbs (e.g. Lupinus albus, L. angustifolius, Fagopyrum esculen-
tum, Brassica napus) and grasses (e.g. Hordeum vulgare, Panicum miliaceum, Phalaris
arundinacea, Zea mays, Phragmites australis, Miscanthus giganteus) were grown on
various substrates, either without or with addition of organic acids, both in the green-
house and in the field. Plants were harvested, and the concentration of germanium was
analyzed in the dried plant material via ICP-MS following micro-wave digestion with
concentrated HNO, and HF. Germanium was also determined in different soil fractions
after sequential extraction.

The addition of carboxylates (e.g. 1 and 10 mM citric acid) dramatically increased
the mobility of Ge in soils (the amount of extractable Ge was increased up to 10-fold)
and Ge contents in the plant material (ca. 50%). However it seems that this mobilization
is restricted to very acidic conditions (pH < 4). The accumulation of Ge in aboveground
plant material was by a factor of 10 higher in grasses than in forbs. For those plants
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with a high capacity for lowering pH and releasing carboxylates from roots (e.g. genus
Lupinus), which is a common strategy of plants to mobilize poorly available nutrients
such as Fe, Mn and P in the rhizosphere, we could demonstrate that they were able to
mobilize Ge. However, it seems that these species are not able to take up the mobilized
Ge from soil solution.

Due to the chemical similarity between Si and Ge grass species, which accumulate
Si in their shoots, are able to take up higher amounts of Ge than forbs. On the other
hand, forbs which can release a high amount of organic acids from their roots and thus
mobilize Ge in the soil, show only a limited capacity for Ge uptake, most probably be-
cause of the formation of soluble Ge-organic complexes. The mobilization of Ge seems
to be restricted to the rhizosphere with its distinct pH and carboxylate gradients. Due to
the higher reactivity of Ge in the soil, plant availability of Ge is lower compared to Si. This
demonstrates that mobility of elements in the soil solution per se is not necessarily a
good indicator for bioavailability of target elements in phytomining and phytoremediation.

.2Kolupaev Yu., 'Firsova E., 'Yastreb. T.
CALCIUM-DEPENDENT INDUCTION OF PLANT CELLS HEAT RESISTANCE
BY HYDROGEN SULFIDE DONOR
"V.V. Dokuchaev Kharkiv National Agrarian University
p/o Dokuchaevske-2, Kharkiv, Ukraine, 62483, e-mail: plant_biology@ukr.net
2V.N. Karazin Kharkiv National University
Svobody sq., 4, Kharkiv, 61022, Ukraine

Hydrogen sulfide (H,S) is currently regarded as an important signal mediator, along
with reactive oxygen species (ROS) and nitric oxide (NO) (Hancock, 2016). An increase
in the endogenous content of hydrogen sulfide in plant cells under action of stress fac-
tors of various nature have been shown (Jin et al., 2011; Shi et al., 2014). Data were
also obtained on an increase in resistance of plants under the influence of hydrogen
sulfide donors, the most popular of which a sodium hydrosulfide (NaHS) is (Lisjak et
al., 2013). In some papers, results have been obtained that indicate the participation
of ROS in transduction of hydrogen sulfide signal and H,S-induced activation of anti-
oxidant system (Wang, 2012; Kolupaev et al., 2017). It is known that the formation of
signaling ROS is largely dependent on calcium homeostasis. This is due, in particular,
to the direct and indirect influence of calcium on the activity of NADPH oxidase (Oga-
sawara et al., 2008). It can be assumed that the influence of hydrogen sulfide on the
ROS formation and antioxidant activity is mediated by calcium ions. However, specific
experimental data suggesting a possible causal relationship between changes in cal-
cium homeostasis, activation of the antioxidant system and the development of plant
cell resistance to hyperthermia under the action of exogenous hydrogen sulfide were
absent at the time of our work. In connection with the above, the aim of this work was
to elucidate the participation of calcium ions in the inducing of antioxidant enzymes and
heat resistance of wheat coleoptile cells by the action of the hydrogen sulfide donor.

Coleoptiles, separated from 4-day-old wheat (Triticum aestivum L.) seedlings of
variety Dosconala, were incubated at 2% sterile sucrose with penicillin addition. 100
MM NaHS was added to the incubation medium of coleoptiles of experimental variants,
which were incubated there for 24 hours, then the activity of superoxide dismutase
(SOD), catalase and guaiacol peroxidase (GPO) was determined in coleoptiles. A part
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of coleoptiles’ segments was subjected to a damaging heating at 46°C for 10 min. In
some variants, 2 hours before NaHS was added, calcium antagonists were added to
the coleoptiles’ incubation medium: an extracellular calcium chelator EGTA (50 uM) and
an inhibitor of phospholipase-C-dependent inositol-1,4,5-triphosphate (IP,) formation
neomycin (40 uM).

After 24 hours of incubation of coleoptiles in medium with the hydrogen sulfide
donor, an increase in the activity of SOD, catalase and GPO and an increase in the
resistance of coleoptiles to damaging heating were noted. These effects were almost
completely suppressed in the presence of EGTA and neomycin. It can be assumed that
in plant cells under the influence of exogenous hydrogen sulfide, there is an increase
in the intake of calcium into cytosol both from extracellular space (a process that is in-
hibited by EGTA) and from intracellular compartments (a process dependent on IP, and
suppressed by neomycin). The signal comprising changes in calcium and ROS content
in cells induces an antioxidant system of cells, which can be important for the develop-
ment of their heat resistance. It is quite natural that the antioxidant system is not the
only protective system that was induced by exogenous hydrogen sulfide in plant cells.
To assess the contribution of various protective systems to the realization of the effect
of inducing resistance of plant objects to stressors by hydrogen sulfide, special studies
are needed.

J. Trogl, V.Pidlisnyuk, D.Nebeska, P. Kuran, J. Sejak,
. Machova, J. Popelka, J. Paviorkova
ANALYSES OF SOIL MICROBIAL COMMUNITIES AND ESTIMATION
OF RHIZOSPHERE INTERACTIONS
Faculty of Environment, Jan Evangelista Purkyné& University in Usti nad Labem,
Kralova Vys$ina 3132/7, Usti nad Labem, Czech Republic, josef.trogl@ujep.cz

Soil is a key factor for ecosystem development and it contributes to determination
of the plant cover. Microorganisms play essential role in the soil functions and ecosys-
tem services. In this contribution we review of methods for assessment of soil microbial
communities and their metabolic characteristics. Special focus is given to methods of
analytical chemistry, especially analysis of phospholipid fatty acids (PLFA). For illus-
tration results of a few studies involving plant-microbe relations are presented such
as phytoremediation with second generation biofuel crops, reclamation of post-mining
sites or biotope valuation-soil microbe characteristics.

The research was co-funded by NATO SPS MYP G4687 “New Phytotechnology for
Cleaning Contaminated Military Sites”.

ApanetbsH E.
BUKOPUCTAHHA PIOKOIo A30TY AJ1A 36EPIFTAHHA
POCIIMHHOIO MATEPIANY
JIbBIBCbKMI HaLUiOHanNbHUIM yHIBEPCUTET iMeHi IBaHa ®paHka, boTaHiyHmn cag
Byn. Yepemiumnu 44 m. JlbBiB 79014, YkpaiHa
emarapetyan@gmail.com

Arapetyan E. USING of LIQUID NITROGEN FOR PRESERVATION PLANT MATE-
RIAL. Cryopreservation is the modern approach to long-term storage of plant material
with the preservation of its biological characteristics. Cryopreservation implies storage of
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objects in liquid nitrogen at the temperature —196 °C. In Ukraine the conservation of plant
material in liquid nitrogen has been used at the Institute of Problems of Cryobiology and
Cryomedicine and the Institute of Botany of the Academy of Sciences of Ukraine.

Y XIX CT. nocTano nuTaHHSA akTUBHOIO 30epeXXeHHs1 BUOOBOrO Pi3HOMaHITTS doriopu
NPMPOAHMX MiCLib 3pOCTaHHs. HakonnyeHun gocnigHukamu, B neply vyepry 6otaHikamu,
HaykoBWI MaTepian NpoaeMOHCTPYBAaB, L0 OXOPOHA HABKOMMULLHLOIO CepefoBuLLa, Ska
BKIoYae i 30epexxeHHs PiTOPiBHOMAHITTS, in Situ He € AOCTaTHLO OIS 30epeXXeHHs pi3-
HOMaHITTA donopu. AKTMBHA NponaraHaa OOCNiAKeHb, NPOBEAEHNX MPOTArOM OCTaHHIX
AecaTnpivb NpupogoaocrigHnkamm, npuseena 4o po3yMiHHA HeObXigHOCTI 36epexxeHHs
reHogoHAY NPUPOAHOI hNopu B KyNbTYpPHUX YyMOBax. boTaHiyHi cagm ABNsOTECA OCHO-
BHUMW OcepefKkamu, ki akTMBHO MPOBOAATL L0 pobOTY, CTBOPHOKYM KOMEKLT XKUBMX
POCIMH NpuUpoaHOoi driopu. Are O0OMeXeHiCTb TepuTopin BoTaHIiYHMX 3akrnagiB, Konm
B TOW caMuUi Yac BiAMIYaeTbCHA NOCTiiHe 36iNbLUeHHS BUAIB, LLO NOTPebyoTb OXOPOHW,
He 0O03BONSE KapaMHanbHO BUpiLLYyBaTK Nnpobrnemy 36epexeHHs BUaiB pocnuH. Ha ga-
HWIA Yac JoBroTpmearne 30epeXXeHHs POCIIUH B KyTNbTYPHUX YMOBaX € BinbLuU JOUiNbHUM
y BUIMS4i HAaciHHEBOIo MaTepiany. Ha Ton yac, konm nocTano NUTaHHA 4OBroTpPMBarnoro
30epiraHHs HaCiHHA NpPUPoAHOI hropu, 6yno BU3Ha4YeHO OCHOBHI (hakTopu 30epiraHHA
HaCIHHS CiNbCbKOrocnoAapCbKMX KymnbTyp rofIOBHUM 3 KUX € TeMnepaTypa NpuUMiLLeHHS
CXOBY Ta Mexi Moro iHTepBany. | sikLo BMMoru 4o ymoB 36epiraHHs HaciHHs C\r KynsTyp
i NPUPOAHOI dNIopKn € OOHAKOBI, TO MEXi KpUTepito 30epiraHHA AN HaCiHHA CiNlbCbKO-
rocnogapCbKmX KynbTyp HEMOXMBO iMNNaHTyBaTU ANs HACIHHS NPMPOAHOI chriopw, LWwo
3B’A3aHO B nepLuy yepry 3 BioxiMiYHMM CKragom HaciHHSA. AHani3 BUKOPUCTaHHSA ro-
NoBHOro hakTopy 36epiraHHsA HACiHHS, TOGTO TeMNepaTypu Bif KiMHaTHOT TemnepaTypu
23-25 °C po miHycoBux (-18-20 °C, -80 °C,-196 °C), 0eMOHCTPYE CKiNbKK 3ycunb O0-
KnageHo Ans OOCnigpKeHHs uboro nutaHHsa. CyvyacHuM nigxogom AoBrotpmeanoro 36e-
piraHHsi HaCiHHA 3i 36epeXxxeHHAM Moro BionoriYHOT XapakTepPUCTUKK, SKUN HabyB Bcec-
BITHE PO3MOBCIOMXKEHHS, € METOL, KPIOKOHCEepBaLlii, TOOTO yTpMMaHHs B piakOMy asoTi
npu TemnepaTypi -196 °C. Ha TepeHax YkpaiHun 36epexxeHHs pOCITMHHOIO maTtepiany B
pigKOMy a30Ti BUKOPUCTOBYBanNoCh B IHCTUTYTI Nnpobnem kpiobionorii Ta KpiomeanumHm
Ta IHCcTUTYTI BoTaHikn Akagemii Hayk YkpaiHu.

AnekceeBa A., lluxonat 0., Xpomux H.
MIHITUBICTb MOP®OJTOIN4YHNX O3HAK OCBITIIEHUX TA 3ATIHEHUX JIUCTKIB
POCIIUH POLY Tilia L.
[HinponeTpoBCbKMIA HaLlioHanbHUI yHiBepcuTeT iMeHi Onecs MoH4Yapa
npocnekT MarapiHa, 72, m. [JHinpo, 49050, YkpaiHa
e-mail: ann.alekseeva21@gmail.com

Alekseeva A., Lykholat Yu., Khromykh N. VARIABILITY OF MORPHOLOGI-
CAL FEATURES OF LIGHTED AND SHADED LEAFS OF PLANTS OF THE GENUS
Tilia L. In steppe zone of Ukraine tree community composition is limited in the phyto-
cenoses because of inappropriate climate and anthropogenic load. The study of intra-
specific morphological variations influenced by local adverse environmental conditions
can indicate the possible ways of adapting of tree species. The adaptive changes in the
leaves of six species linden under the enhance intensity of light and temperature, and
reduce in air relative humidity were established. The reduction leaf surface area and
increasing leaf weight per unit area were shown.
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[lepeBHa pOCIMHHICTb CTEMOBOI 30HM YKpaiHW € Yy TIIMBOKO 40 HAaMMEHLLUNX KniMaTnd-
HUX KOINMBaHb, OCKISTbKWU 3HaxX0QUTbLCS B YMOBaxX €KOMOrivyHoi HesignosigHocTi. MMiarpyH-
TSAM ANsi NPOrHO3yBaHHS ONTMMAanbHOIo CKnaay nNpuMpoaHKX Ta LUTYYHO CTBOPEHUX (iTo-
LileHO3iB B yMOBaX apuAHOCTI KniMaTy € BU3HaYeHHs MeX afjanTauiiHuX MOXIMBOCTEN
AepeBHMX BMAiB. Bigomo, Wo Ao kno4oBmnx hakTopis, SKi BU3Ha4atoTh BiAMNOBiAb POCHVH
Ha Lil0 CTPECOBMX YMHHUKIB, HAMNEXWUTb MOMOXEHHS MUCTKIB Yy KPOHi 3aBAsikM IXHiW 3aart-
HOCTI aganTyBaTUCA A0 Pi3HOI IHTEHCMBHOCTI OCBITNEHHS. Mu npunyckaemo, Lo xapak-
TepHi 0cobnMBOCTI NPUCTOCOBAHMX 4O COHSIMHOTO OMPOMIHEHHS NUCTKIB 30aTHi BKasatu
HanpsiMy npoueciB aganTauii AepeBHUX POCINH A0 NOCUIEHHS OCBITNEHOCTI i NigBULLIEH-
HS TemnepaTtypy. ToMy METO AOCHIXKEHHS CTano BUSIBNEHHS BMNUBY PiBHS OCBITNEHOC-
Ti y KPOHiI AepeBa Ha MOPGONOrivHi NOKA3HWKN NUCTKIB pocnuH poay Tilia L.

O6’ekTamm JocrnigXeHHs Oynuv NOBHICTIO PO3BUHYTI NUCTKKU aepes pogy Tilia i3 bo-
TaHiyHoro cagy OHY imeHi Oneca NoHyapa. AgantoBaHi 4o TiHi | CBiTNa NUCTKM Bigbupa-
NV BiANOBIOHO Ha 30BHILUHIN NOBEPXHi Ta BCepeauHi KpOHU y 5-7 AepeB Ha BUCOTI 2 M.
[Mnowy nucTKiB BU3Ha4Yann MeTo4OM CKaHyBaHHS 3a OOMOMOrow nporpamu IpSquare
v5.1 for Windows.

3’s1coBaHO, LLIO NEPEBULLIEHHS NIOLL FIMCTOBOI NITACTMHKN B 3aTIHEHMX Y MOPIBHSAHHI
i3 ociTneHumm carano 12 % y T. cordata, 25 % y T. platyphyllos, 16 % y T. begoniifolia,
20 % y T. amurensis, 25 % y T. tomentosa 1a 39 % y T. Heuropea. CepefHi 3Ha4eHHS
Macu OfMHWLI NIoLLi 3aTiHEHUX NUCTKIB Bynn goctosipHo (P < 0,05) HuK4MMK 3a nokas-
HUKW 014 OCBITNEHMX NUCTKIB AN BCiX AOCAigKyBaHUX BMAIB. Pe3ynbrat 403BONSATb
NPUNYCTUTK iCHYBaHHA y pocrnuH poay Tilia ogHakoBMX CTpaTerii MPUCTOCYBaHHA A0
NPOTUMEXHUX YMOB OCBITIIEHHS B KPOHI AepeB.

Takum ynHoMm, MoaudikaLil NUCTKIB JOCNigKYBaHUX BUAIB NN 3anexHO Bia rpagi-
€HTa OCBITNIEHHS CBigYaTh Npo X aganTauinHy MiHMBICTb. MopdomeTpuyHi MOKasHMKK
MOXYTb ByTW iHOMKaTOpaMm BMMMBY HE TifbKN OCBITMEHHS, ane i 3miH knimaty y 6ik no-
CUNEHHS pyc apuaHocCTi. ToMy NPOrHo3yBaHHs ManbyTHIX NepebyaoB y poCnnHax Moxe
DazyBaTnCsa TaKOX Ha YiTKOMY YSBMEHHI NPO BMMB KMNiMaTUYHMX 3MiH HA MOpdonorito
NNCTKIB.

ABkceHTbeBa 0.2
®ITOrOPMOHAIIbHUW CTATYC B NIUCTKAX I3OFEHHUX NIHIW NWEHULI
3A YMOB PI3HOIO ®OTOMNEPIOAQY
"KuiBCbkuiA HauioHanbHUIA yHiIBEpcUTET iMeHi Tapaca LeByeHko
Byn. Bonogumupceka, 64/13, 01601 Kwuis, YkpaiHa
2 XapkiBcbkuin HalioHanbHWI yHiBepcuTeT iMmeHi B.H. KapasiHa
mangaH Ceoboau, 4, m. XapkiB, 61022. YkpaiHa
e-mail: avksentyeva@karazin.ua
Avksentiiva O. PHYTOHORMONAL STATUS IN LEAVES OF ISOGENIC
WHEAT LINES UNDER DIFFERENT PHOTOPERIOD. The paper presents the results
of the study of the effect of the duration of the photoperiod on the content of the main
hormone-antagonists controlling growth processes, IAA and ABA in the leaves of the
NILS by PPD wheat of the sort Myronivska 808. It is shown that under the action of
a short photoperiod (9 hours) the IAA content decreases, the content of ABA increases.
The indicator of phytohormonal balance IAA/ABA depends on the NILs photoperiodic
sensitivity (reaction).
diToropMmoHanbHWIA KOMMNEKC Y POCIIMHHOMY OpraHi3Mi € OHIE0 3 HANBAXMMBILLNX
PErynsTOpHMUX CUCTEM, sIKa KOHTPOSIOE MpoLecy pocTy, nponicdepadii, metaboniamy,
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nepedir iHaMBigyanbHOro po3BUTKY POCITMHHONO opraHiamy Towo. Cuctema reHie PPD
y Triticum aestivum L. peTepmiHye TeMnu po3BUTKY Ta pOTONEPIOAUYHY YYTNUBICTb.
Bnnue uux reHiB Ha picT, pO3BUTOK, MPOOYKTUBHICTb POCIINH MNLUEHUL aKTUBHO JOCNia-
XKYETbCSA. 3pYYHOLO i LUIMPOKO BM3HAHOK MOAENIIIO AN Taknx AOCNIMKEHb € Maixe i30-
reHHi niHii (NILs — near isogenic lines), ski Bigpi3HATLCA Mk CODOK TifbKM CTaHOM
OKpeMMX NOKyciB reHiB. Ockinbkv reHn PPD BM3Ha4aloTb TEMNU PO3BUTKY MLUEHWUL,
TOOTO XiZ, OHTOreHesy, a (PITOrOPMOHU € BAXKIMBILLOW €HOOrEHHOK PerynsaToOpHOK Cu-
CTEMOI, MOXHa NPUMYCTUTU OMOCEPEAKOBaHY y4yacTb AaHOI FEHETUYHOI CUCTEMU Yy
perynsuii po3BUTKY POCIMNH Yepes3 3MiHK diToropMoHanbHoro 6anaHcy. Metoto gaHoi
poboTn Byno OOCNIAXEHHS BMICTY rONMOBHMX (DIrOPMOHIB-aHTaroHicTiB, SKi perynioTb
npouecun pocty — aykcuHiB Ta abcumsosoi knucnotn (ABK) B nuctkax NILs nwenuui B
yMOBax [OBroro Tta KOpOTKoro cpotonepiogy. PocrnvHHUI matepian, Wo BUKOPUCTO-
ByBanu B poboTi — i3oreHHi 3a reHamy PPD niHii nweHuui m’sikoi copty MupoHiscbka
808. [ocnign npoBoaMnM Ha eKCnepuMeHTanbHO-MONMbOBIN AinsHuUi Kadeapu disio-
norii Ta 6ioxiMil poCcnuH i MikpoopraHiamiB XapKiBCbKOro HaLiOHaNbHOro yHiBEpCUTETY
imeHi B.H. KapasiHa npotarom 2014-2016 pokis. JocnigHi pocnvHu Ha cTagil KyLliHHSA
niggaeanu gii KopoTtkoro (9 rogmH) dotonepiony, KOHTPOSbHI POCIIMHU KyNbTUBYBaNn
3a YMOB MpPUPOAHbLOro oBrogeHHoro dotonepiogy (16 roguH). BmicT giToropmoHis
BM3Ha4Yanu y gikcoBaHOMy pOCNMHHOMY MaTtepiani — npanopueBux nuctkax NILs me-
TogoM xpomaTtorpadii (xpomatorpad Agilent 7890A 3 mac-getektopom Agilent 5975C)
B LIEHTPi KONMEKTUBHOIO KOPUCTYBaHHS «[asoBa xpomartorpadis-mac-cnekTpoMeTpiay
[HcTuTyTY Pisionorii pocnuH i reHeTnkn HAH Ykpainv. Pesynstatv gocnigXeHb nokasa-
nu, wo BmicT IOK B nucTkax nweHuui 3Ha4yHo nepeBaxae BMicT ABK. I3oreHHi niHii ski
Pi3HATBLCS 32 DOTONEPIOANYHOI YYTMBICTIO, XapakTepuayTbecs pisHUM BmicTom [OK:
MiHIManbHWN BMICT — Y JliHIT 3 MakCMMarnbHOK YyTNMBICTIO, MakCUMarnbHi MOKa3HUKK — Y
doTonepioguyHo HenTpanbHMX i3oMiHin. Hanbinbwuin BMICT PiCTiHriBy040ro ropMoHy
ABK y isioniHii 3 foBrogeHHo peakLieto. 3a Ail KopoTKoAEeHHOT hOoTONEePiIoaNYHOI IHOYK-
Lii BigOyBaoTbCs 3MiHM y dhiTOropmMoHanbHOMY GanaHci 4ocniaXyBaHUX i30MiHIN — BMICT
PIiCT CTUMYITHOHUYMX ayKCUHIB 3MEHLLYETLCA, @ BMICT picTiHribyto4oro ropMmoHy ABK— Ha-
Bnaku — 3poctae. OCKinbkn B POCAMHHOMY OpraHiaMi gi€ eguHui QiToropMoHanbHNi
KOMMIEKC, TO BaXnvBe came CniBBiHOLIEHHS FOPMOHIB AN 34INCHEHHS perynsauii npo-
LeciB pocTy i po3BUTKY. TOMy MU po3paxoByBanu BIQHOLIEHHS BMICTY PiICTCTUMYMIOUNX
FOPMOHIB A0 PICTiHridyounx. BusiBneHo, wWo i3oniHii 3 hoTonepioanyHo HENTPanbHOK
peakuieto MaloTb BULLMI nokasHuk |OK/ABK, B nopiBHAHHI 3 hoTonepiognyHo vyTnu-
BOIO i30MiHiet0. Taknm YMHOM, BCTAHOBIEHO, L0 3MiHM (hiToropMoHanbHoro 6anaHcy B
NUCTKax i30MNiHin 3a iHOYKUii KOPOTKUM hoTonepioqoM AeTepPMiHOBaHI CUCTEMOLO eHiB
KOHTPOSIO TeMMIB pO3BUTKY Ta poTonepiognyHol YyTrIMBOCTI.

Belova E.
COMPARATIVE CHARACTERISTICS OF GALEGA ORIENTALIS VARIETY
SAMPLES BY THE COMPLEX OF ECONOMIC AND USEFUL CHARACTERS
UNDER CONDITIONS OF THE REPUBLIC OF BELARUS
Republican Scientific Subsidiary Unitary Enterprise ,Institute of Plant Protection” NAS of Belarus
2 Mira Str., a/c Priluki, Minsk region, Minsk district, 223011, Republic of Belarus
E-mail: andronovich.88@mail.ru

Under modern conditions of the intensive agro-industrial complex of the Republic of
Belarus development, the intensification of animal husbandry is one of the priority tasks,
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the success of its development depends on the quality of fodders and their balanciness
by protein. In this respect, the actual task is to reduce the cost of the feed unit by proper
fodder crops selection that would ensure the production of not only cheap but also
high-nutrient fodders. Under conditions of the Republic of Belarus, such crops include
perennial legumes, among which the most accessible and suitable for cultivation under
production conditions is goat’s rue (Galega orientalis). To improve the efficiency of its
cultivation, an important factor is the rational use of biological and genetic potential. In
this regard, the creation of new, more productive different ripeness Galega orientalis
varieties is an urgent task, in the solution of which the quality and diversity of the gene
fund is of great importance.

The experimental studies (2014-2016) on Galega orientalis selection were carried
out on the experimental field of the selection and genetic laboratory of Selection and
Genetics Chair of the Belarusian State Agricultural Academy. The experimental plots
soil — sod - podzolic, medium loamy, lined from the depth of 1.0 m by moraine loam.
The depth of the soil arable layer was 17-22 cm. The main agrochemical properties
of the arable layer were: humus (according to IV Tyurin) — 1.8-2.2%; pHKCL - 5,8-6,5;
Mobile forms of P205 and K20 (according to AT Kirsanov) are 252-382 and 126-206
mg / kg, respectively.

The objects of researches were 14 varieties. The variety Nesterka was used as a
standard. In total, for the two cuts, the most high-yielding varieties were varietal sam-
ples BSAA -2-6 (597 cwt/ha), Moskow-33 (612,0 cwt/ha) and KB-2 (620,4 cwt/ha). The
greatest dry matter yield had the samples of BSAA-2-6 (131,7 cwt/ha), Estonian-14
(132,6 cwt/ha), Moscow-88 (134,2) and Moscow-33 (140,8 cwt/ha). By foliation degree,
the following varietal samples Estonian-84 (50,1%), KB-2 (50,2 %) ,Gale -5 (52,2%)
and BSAA -2-16 (52,4%) were isolated. The varietal samples Moscow -17 (50.9 g/m
2 ), Estonian-65 (66,7 m2), Estonian-65 (66.7 g/m 2) and Gale-5 (82.6 g/m 2) were
characterized by the highest seed yield, where the excess over the control variety had
made 23.0; 38.8 and 54.7 g/m 2, respectively.

Thus, as a result of the conducted studies, an evaluation of varieties in the competi-
tive testing by economically useful traits and properties had been given: green mass
yield, foliation, dry matter content, seed yield and length of the growing season. The
most high-yielding Galega orientalis varietal samples different by ripeness had been
selected and assessed by their distinctness, homogeneity and stability.

Bnbok 0., Makap O., [loBratok-CemeHrok M., Benuuko O., Tepek O.
IHTEHCUBHICTb NMPOTEONI3Y Y POCNMUHAX KOHIOLWIMHU NYYHOI 3A YMOB
HA®PTO3ABPYOAHEHOIO NPYHTY
JIbBIBCBKMI HaLiOHaNbHUI yHIBEPCUTET iMeHi IBaHa PpaHka
Byn. [pyweBcbkoro, 4, M. J1bsiB, 79005, YkpaiHa
e-mail: oksvell@gmail.com
Bliok Y., Makar O., Dovgajuk-Semenuk M., Velychko O., Terek O. THE PRO-
TEOLYSIS INTENSITY IN THE RED CLOVER PLANTS UNDER THE CONDITIONS
OF OIL POLLUTED SOIL. The plasticity of nitrogen metabolism as a component of
T. pratense L. plants adaptation on the initial stages of growth under the conditions of
oil polluted soil is being discussed. The role of inracellular proteolysis in the red clover
plants protein regulation under the influence of oil polluted soil is being investigated.
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Ockinbkn BigOMO, WO cepen HacnigkiB 3abpyaHEHHS I'PyHTY HadTO — Pi3KUIA
aediunT y Hbomy HiTporeHy, NoOTeHUinHUMK peMeaiaHTamMmn HadTo3abpyaHEHUX I'PYHTIB
MOXyTb 6yTn 60608Bi pocnunHK. IM BRacTMBa 30aTHICTL Yy cMMBIO3i 3 BynNbGOYKOBUMM
GakTepiamn ikcyBaTn asoT atmocdepu, Lo y NepcrnekTuBi 403BONUTE ONTUMI3yBaTH
pexunm HitporeHy y HadTo3abpygHeHoMmy rpyHTi. [lonepegHiMn [ocChimKEHHAMM
nokasaHo, Wo y HagpTo3abpygHeHOMY I'pyHTI doopmyBanu cumoiosn 3 Oynb6o4koBUMM
GaKTepisMM POCnMHK COi LWETUHUCTOI Ta NouepHU xmenesuaHoi (Benuuko, 2011;
2013). BcTaHOBNEHO TOMEPaHTHICTL A0 YMOB HadTo3abpyaHEHOIO I'PYHTY POCIIUH KO-
HIOLIMHK Nny4dHoi (Josratok-CemeHiok, Benuuko, Tepek, 2014). NokasaHo, Wo nig aieto
YMOB HadTO3abpyaHEHOrO 'PYHTY Y POCIIMHAX KOHIOLLMHK JTYYHOT 3MIHKETLCS CPSIMO-
BaHiCTb MeTaboniamy HitporeHy. Ha Halinepwwin ctagii pocTy pOCHVH KOHIOLWWHA fy4-
HOI y HadbTo3abpyaHeHOMY I'pyHTI (CTagii ciM’agonbHUX NUCTKIB) iHriOyBaBcsA GinkoBuUin
CMHTE3: 3HAYHO MeHLle cuHTe3yBarnocs 6inky 3 Mr 56 k[, skuiA BignoBigae BENUKUM
cyboauHuyam pubynosoandocdaTtkapbokeunasn. BogHoudac, 36inbluyBanacs Kinb-
KicTb 3axucHux GinkiB: 6inkie 3 Mr 120, 110, 75 i 50 k[l y nuctkax Ta Ginkie 3 Mr 90,
50, 39 ta 37 k[l — y kopeHsax pocnuH (Benunuyko, 2014) Monpw iHribyBaHHA nig gieto
yMOB HacpTo3a6pyp,HeHoro I'pyHTY GIinNKOBOro CUHTE3y M akTuBauii CUHTE3Y 3axXUCHUX
GinkiB Ha cTafii CiM’aO0MbHUX JIMCTKIB Y POCMMHAX KOHIOLLWHM JTY4YHOI CTPIMKO 3pocTana
KifTbKiCTb HU3bKOMOMEKYISPHMX HITPOreHOBMICHMX CMOMYK, 30Kpema — amifiB Ta amiHo-
KMcnoTt, a ocobnmeo — nponiHy (Joeratok-CemeHtok, Benuuko, Tepek, 2014). BctaHoB-
NeHe HarpoMampKeHHs nponiHy 6yno, iMOBIPHO, pe3ynsTaToM MOro CUHTE3Y, OCKINbKU
BUSABMEHO 3POCTAHHS Y POCIMHAX KOHIOLUWHW NTYYHOI Ha Ui cTagii pocTy 3a Aii ymoB Ha-
¢T03abpyAHEHOTO I'PYHTY MMyTaMiHCUHTETA3HOI aKTMBHOCTI, agpKe ryTaMiHCMHTEeTa3a €
OCHOBHUM PePMEHTOM FMyTaMaTCUHTETA3HOIO LUASXY aCUMINALii aMOHito, Y pesynbraTi
DiSANTbHOCTI SIKOr0 CMHTE3YETbCA rnyTamar — cybcTpaTt Ansa CUHTE3Y NPOriHY.

He 3’dacoBaHol0 3anuwanacst pornb y perynsuii ooMiHy Oinkie nig gieto yMOB Ha-
¢T03abpyaHEHOro I'PYHTY NPOLECIB MpoTeoni3dy. 3aranom, xapakTep 3MiH aKTUBHOCTI
npoTeiHas, nenTuarigponas Ta iHridiTopiB NpoTeiHa3, WO peryniorTb BHYTPILLUHbOKITITUH-
HUM NPOTEONI3 NpY aganTauil POCNUH 4O Ail HECNPUATAMBUX YNHHUKIB, HA CbOrOAHI €
BMBYEHUM HegocTaTHbo (MakapeHko, 1993; 1994).

[Ons pgocnigkeHb BMKOPUCTOBYBanNu AEPHOBO-MNIA30MNCTUI CYINIMHKOBUIW I'PYHT 3
okonuupb Micta bopucnasa J1bBiBCbKOI 0651., 3a0pyAHEHUI CUPOKD HAOTOH Y KiNTbKOCTi 5
%. KoHTponem BBaXkanu r'pyHT, y sikuii HadpTy He BHOCUNN.

AK nokasanu nNpoBefeHi eKCrnepuMeHTH, NpoTea3Ha akTUBHICTb Y HOpMi Byna Bu-
LLIOKO Y NIUCTKAX KOHIOLLMHK Ny4YHOT MOPIBHAHO 3 KOPEeHsMM pocnuH (y 6 pasis). Y Kope-
HAX | IMCTKaX KOHIOLIMHKU NYYHOI i3 HadhTo3abpyaHEHOro I'PYHTY MpOTE3Ha aKTUBHICTb
Oyna Hwxk4oto (y nucTkax —y 1,7 pasu, a y KopeHsix — B 1,6 pasu). [NpnymHamm BCTaHOB-
TNIEHOIO 3HWDKEHHS MPOTEa3HOi aKTMBHOCTI Y POCIMHAX KOHIOLIMHU Fy4YHOI MOXe OyTu
SIK iHriOyBaHHA CUHTETUYHUX NPOLIECIB M BiAMNOBIAHE 3MEHLLEHHS KiNbKOCTI BinkiB, Tak i
0OMEXeHICTb eHepreTMYHUX pecypciB YHACNiAoK iHridyBaHHS nig gieto ymMoB HadTo3a-
OpyOHEeHOro r'pyHTy )OTOCMHTETUYHNX NPOLIECIB.
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Garg A, Kirchler T., Fillinger S., Chaban C.
INACTIVATION OF ARABIDOPSIS BZIP FACTORS BY SITE-DIRECTED
MUTAGENESIS IN THE DNA-BINDING DOMAIN.
Eberhard Karls University of Tuebingen, ZMBP
Auf der Morgenstelle 32, Tuebingen, 72076, Germany
e-mail: christina.chaban@zmbp.uni-tuebingen.de

Basic region leucine zipper (bZIP) transcription factors regulate diverse processes
in eukaryotic cells. In plants they are involved in abiotic stress signaling, energy me-
tabolism, seed germination, pathogen defense, seedling and plant development and
senescence (Jakoby et al., 2002). The basic region of the bZIP factors contains a num-
ber of basic amino acids and is responsible for both nuclear localization and DNA bind-
ing. The so-called zipper domain has the amphipathic alpha-helical structure enabling
hydrophobic interaction between such helices and hence dimerization.

In Arabidopsis there are 74 members subdivided in ten groups based on structural
homology (Jakoby et al., 2002). The heterodimerization network of C-/S1-group mem-
bers controls the expression of key metabolic enzymes, as well as the endosperm-spe-
cific genes (Alonso et al., 2009) and play important role in the metabolic reprograming
under energy starvation (Weltmeir et al., 2009). However, a certain level of promiscuity
in the dimerization between C- and S1-group members makes the clarification of spe-
cific roles and mechanisms of action of individual bZIPs especially challenging.

In order to overcome the problem of functional redundancy and enable the inacti-
vation of a signaling pathway dependent on a specific bZIP factor, we aimed at devel-
oping a new approach based on the manipulation of the DNA-binding activity of bZIP
factors. The molecular biology methods such as PCR, cloning, mutagenesis, bacteria
transformation have been used in order to generate different versions of bZIP factors
and produce recombinant proteins. For the protein functional analysis, the in vitro DNA
binding assays, in vivo protein interaction studies, as well as gene reporter assays have
been employed.

In contrast to animals and fungi, a high level of Cys, Ser or Tyr conservation was
found at positions 15 and 19 in the DNA-binding domain (DBD) of plant bZIP factors,
which are in the direct contact with the DNA backbone (Kirchler et al., 2010; Miller et al.,
2003). Since these residues can be potentially phosphorylated, which would lead to the
introduction of a negative charge and theoretically reduce their affinity to the negatively
charged DNA backbone, we substituted these conserved Ser residues in the represen-
tatives of C/S1 heterodimerization network either to phosphorylation-mimicking Asp or
unphosphorylatable Ala residues. The Ser-to-Asp substitution in the DBD of bZIP53 in-
deed disrupted its binding to the cognate DNA sequence, whereas Ser-to-Ala substitu-
tion made no effect. Further on, the introduction of a negative charge at the site of con-
tact with DNA backbone completely inhibited its transactivation capacity. We also show
that heterodimerization of bZIP53 with bZIP10 or bZIP25 remains mainly unaltered for
protein versions carrying either Ser-to-Ala or Ser-to-Asp substitutions. Likewise, the
nuclear localization signal, which overlaps with DBD, is maintained functional in both
protein versions.

Thus, mimicking Ser phosphorylation through Asp substitution in the DBD seems
to be sufficient to inactivate bZIP factors both as homo- and as heterodimers. Since the
dimerization properties of mutated proteins remain unchanged, this would open a great
possibility of using such bZIP versions for the generation of specific dominant negative
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mutants and further help to decipher signaling cascades operating in the bZIP dimeriza-
tion networks with high level of functional redundancy.

This work was supported by Marie Curie Actions FP7- People-2010-ITN (MERIT)
to AG and CC.

B. ®enak!, 0. Mamuyp?
HArPOMAOXKEHHA HESAMIHHUX XKUPHUX KUCIOT Y 3EPHI XXUTA O3UMOIo

3A OBPOBKU MIKPOOOBPUBOM TA PEIYNATOPOM POCTY

"[HCTUTYT cinbcbKkoro rocnogapcTea KapnaTcbkoro perioHy
Byn. Mpywescbkoro, 5, ¢. O6poLwnHo, MNMycToMUTIBCbKMI p-H, J1bBiBCbKa 00n., 81115
2JIbBiBCbKUIA HaLLiOHANBHUI YHIBEPCUTET iMeHi IBaHa PpaHka,
Byn. [pyLweBcbkoro, 4, J1bsis, 79005
e-mail: 8202571@gmail.com
V. Fedak, O. Mamchur ACCUMULATION OF ESSENTIAL FATTY ACIDS IN WIN-
TER RYE GRAIN BY GROWTH REGULATOR AND MICROFERTILIZER.The positive
influence of microfertilizer Yarylo zernovyi and growth stimulator of agrostimulin on ac-

cumulation of essential fatty acids in winter rye grain was established.

OpHuM i3 MpiopuMTETHMX 3aBAaHb CY4aCHOro POCIMHHULUTBA € AOCHiXKEHHS
KOMIMIIEKCY B3aEMOBIAHOCUH MiXX 3MiHAMW HABKOMMWLLHLOIO CEpPEeAOBULLA Ta ANHAMIKO
MeTaborniamMmy pOCIMHHU, WO € BU3HAYanbHUM SK 4J151 BXKUBAHHS ii B MPUPOOHUX YMOBaX,
TaK i AN OTPMMaHHS BUCOKMX BPOXaiB.

[na BOOCKOHANEHHs TEXHOMOTYHUX MNPUAOMIB BUPOLLYBAHHA POCIUH, 30Kpe-
Ma 03MMOr0 XMWTa, Ta AN OAEPXKaHHS BUCOKMX BPOXaiB, BaXMMBUM 3amnULLIAETLCH
3'acyBaHHs doisionoro-6ioxiMivyHNMX 0cobnmMBocTen QOpPMyBaHHS X MPOAYKTUBHNX O3HAK.
ToMy BUBYEHHS KOMMIEKCY YMHHUKIB, LLIO BU3HAYaKTb NPOAYKTUBHICTL XUTa O3UMOTO,
30KpeMa, 3aCTOCyBaHHA MiKpogoBpUB Ta perynatopiB poCTy, SIK eNeMeHTIB TEXHOMOTrIN
BMPOLLYBaHHS, € aKTyarnbHUM.

MeToto po60oTur Byro BCTAHOBUTU BMIIMB MikpogobpuB i CTUMYNATOpa POCTY Ha Ha-
rPOMaPKEHHSA HE3aMiIHHUX XUPHUX KUCMNOT Y 3€PHi XXnTa 03UMOro.

JocnigpxeHHa NpoBOANNNCL Yy 5-TK NiMbHIA CIBO3MIHI Ha CipoMy IiCOBOMY noBep-
XHEBO OrfieeHOMY I'pYHTI 3 BiNOBIOHO 3annaHoBaHMMK aHarisaMy POChuH i 3epHa Ha
KOHKpPETHI Lini. PoboTa BMKOHyBanach i3 BAKOPUCTAHHSAM METOAMYHMX NigXoaiB, Lo 3a-
CTOCOBYIOTbCS AN NOMbOBUX i NabopatopHux gocnigkeHHsx. CopT — IHTeHcmBHe 95
(HHL, «I13 HAAH»)

Cxema gocnigy Bkrtovae B cobi 3 BapiaHTu:

KoHTponbHuin (6e3 3actocyBaHHS MiKpogobpuB i perynsatopa pocTy)

3 06pobkoto Mikpogobpueom Apuno 3epHoBUN y dasi KyLLEHHsT , MOBTOPHO — Y
¢asy KOMnocCiHHS

3 06pobKkot0 perynsatopoMm pocTty ArpocTUMyniH y dasi KyLeHHS, MOBTOPHO — Y
a3y KOMOCIiHHA.

Hamun BcTaHoBneHo, Wwo npu 06pobui nocisiB Mikpogobpmnsom Apuno 3epHOBUN y
3€pHi 03MMOro XuTa y a3y MOSIOYHOI Ta NOBHOI CTUIMOCTI 3poCcTae BMICT HE3aMiHHUX
XWUPHUX KUCMOT, 30KpemMa BMICT NiHOMeBoi Ta NiHONEHOBOI KUCMNOT Yy a3y MOMOYHOT
CTUIMOCTI 3pocTae BianoBiaHo i3 5,17 i 7,62 0o 5,79 i 8,24 mkr/r cnpoi Barv BignoBigHo
npu 06pobui mikpogobpmeom, Ta Ao 5,23 i 7,79 Mkr/r cmpoi Baru npy ob6pobui ctumyns-
TOPOM POCTY. Y a3y NOBHOI CTUIMOCTI iX BMICT 3pocTae i3 8,551 1,89 0o 9,32 2,11 24
MKr/F cnpoi Baru npm 06pobui mikpogobpmeom Ta go 8,95 i 2,02 24 mkr/r cupoi Baru npu
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00pobUi perynatopomM pocTy. 3poCTaHHsl BMICTY HE3aMiHHUX >XMPHUX KUCIOT Y Bigno-
BigHi hasn poCcTy BKa3dye Ha iHTEHCUIKaLit0 CUHTETUYHNX NPOLIECIB y KNITUHAaX 3epHa
XWTa 03MMOroO.

BHWKEHHSA BMICTY MiIHONEHOBOI KMCMNOTU Y dhady MOBHOI CTUIMOCTI MOPIBHSHO i3 cha-
3010 MOJMTOYHOT CTUTTIOCTI MOB'SI3aHO i3 aKTUBHICTHO AecaTypas, siKi CNPUSATb YTBOPEHHHO
MEHLL HAaCUYEHUX XMUPHUX KACMOT, Ta ENOHYBaHHAM iX y 3€pHi.

OTxe, npu 06pobLi POCANH XUTa 03UMOro MIKPOAOOPMBOM i perynsaTopom pocTy
POCHVH Y MOro 3epHi 3pocTae BMICT NiHONEBOI i NiIHONEHOBOT XUPHUX KUCAOT y ba3un Mo-
FNOYHOT Ta NOBHOI CTUMNOCTI, OAHAK Yy (ha3y NOBHOI CTUINOCTI MO BigHOLWEHHIO o hasu
MOJTOYHOI CTUITOCTI 3pOCTae BMICT MEHLL HACUYEHOT XUPHOI KUCIOTK , LLIO NMOB‘A3aHO i3
AEnoHyBaHHSIM iX Y 3€PHi XnTa 03MMOroO.

Takacs G., Gergely I., Ordég V.
EFFECT OF MICROALGAE LEAF TREATMENTS ON «BOSEG» WINTER WHEAT
VARIETY WATER BALANCE
Széchenyi Istvan University
Faculty of Agricultural and Food Sciences, Department of Plant Science
Var 2., Mosonmagyarévar, 9200, Hungary
e-mail: takacs.georgina@sze.hu

There are increasing evidences that the effects of environmental stress in plants
can be decreased with microalgae treatments. The main objective of the present work
was to evaluate the water status of a microalgae-treated winter wheat variety.

The wheat variety cv. ,B6ség” was treated with the cyanobacterium MACC-612
Nostoc enthophytum as well as the MACC-430 Tetracystis sp. and MACC-755 Chlorella
vulgaris green algae, which were obtained from the Mosonmagyarévar Algal Culture
Collection (MACC). The experiment included 60 plots of 10 m2 (0,96x10m) size, 7 treat-
ments in 4 replications. The plants were treated at the tillering (12. March. 2016 and 01.
April.2017), at the ear emergence (06. May. 2016 and 13. May 2017) and at the begin-
ning of flowering (21. May 2016 and 20. May 2017), with microalgae in dosages of 40 g/
ha (0,01% suspension), 120 g/ha (0.03% suspension) or 400 g/ha (0.1% suspension).
The proline concentration and the relative water content (RWC%) of the leaves was
measured once a week. ZIM-probe (YARA ZIM Plant Technology GmbH, Hennigsdorf)
was used to monitor the water status of wheat continuously. The patch-pressure (Pp)
values are in inverse correlation with leaf turgor pressure. All measurements were car-
ried out between 25 April and 31 May 2016 and 2017.

There are some similar results measured in both experimental years: (1) the pro-
line was significantly higher (P = 5%) in all microalgae treated plants; (2) the highest
proline concentrations (7.1-10.65 umol/g) were measured in plants treated with 400 g/
ha (0.1%) MACC-612; (3) this treatment showed the lowest average Pp values (28.4
and 31.7 kPa) compared to the control (56.8 and 51.1 kPa) and; (4) treatments with
MACC-755 increased significantly the RWC% of leaves (74.76-89.16%) compared to
the control (66.98-87.18%).

According to the results, microalgae treatments significantly increased the proline
concentration in the leaves even under “ideal” water supply. High proline concentration
is expected to cause a more negative Pp values and higher RWC% of the leaves. How-
ever, this increase was accompanied by increased Pp or RWC% values only in some
treatments.
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Fpuuak N.P., Apo6uk H.M.
MONIBAPIAHTHICTb OHTOINEHE3Y GENTIANA ACAULIS L.
Y BUCOKOTIP’I YOPHOIPCbKOIO MACUBY YKPATHCbKUX KAPMAT
TepHOMiNbCbKMI HaUioHanbHWUIA NeJaroriyHMn yHiBepcuTeT iMeHi Bornogumupa MHaToka
Byn. M. KpuoHoca, 2, M. TepHoninb, 46027, YkpaiHa
e-mail: hrytsak1972@gmail.com

Hrytsak L.R., Drobyk N.M. MULTI-DIVERSITY OF ONTOGENESIS OF GENTI-
ANA ACAULIS L. IN THE HIGHLANDS OF MONTENEGRIN MASS OF THE CAR-
PATHIAN MOUNTAINS IN UKRAINE. The article deals with multi-diversity of ontogen-
esis of Gentiana Acaulis depending on the altitude and density of sod-humus soil. It has
been stated that on the peripheral area of high range and with an extensive sod-humus
soil plants increase the duration of generative period and there may be fallout from the
mainstream of ontogenesis of age stages g1 or g2.

Pigkichnn Bng Gentiana acaulis L. y Bucokorip’i YkpaiHcbkux Kapnat dpopmye
MeTanonyrnsuiiHy CTpykTypy. YopHoripcbka MeTanonynsuia G. acaulis cknagaetbcs
nuwwe 3 ogHiei Benukoi (r. Typkyn, S = 2,0 ra) Ta gBox manux (r. Pebpa, r. loBepna, S=0,3
ra) cyénonynsuin, siki reHeTUYHO NOB’sA3aHi MiXk COB6OK MOOAVNHOKMMK OCOBMHaMM, Lo
POCTYTb Y3[AOBX YCbOro ripcbkoro xpebra. [locnigpkeHHs noniBapiaHTHOCTI OHTOreHe3y
0COOMH uUux cybnonynsuii, Ha Haw Mnornsa, AO3BONUTbL 3'dAcyBaTy AudbepeHuianbHi
O3HaKM cTpaTerii Buay | nepcnektuBm LWOAO NyKTyauiHOro BigMWPaHHA Ta
PEeKOoroHi3aLii noro cybnonynsuin.

OHTOreHeTn4Hi gocnimkeHHs (y 2002 p., 2010 p. Ta 2015 p.) npoBoANNN 3 BUKOPU-
CTaHHAM 3aranbHONPUNHATMX MeToauk (LleHononynsaums pacteHun, 1976; PaboTHoB,
1950; YpaHos, 1973). OocnigxeHi YopHoripcbki cyononynsuii G. acaulis pocTyTb Ha
cxunax niBgeHHol Ta NiBAEHHO-CXiIAHOT ekcno3unuii B Mexax Bncot 1750-1850 m H.p.m
i niggalTbCca pekpeauiiHOMY HaBaHTaXKEHHHO, WO BigoOpaXaeTbCcs K Ha iTOLEHO-
TUYHOMY OTOYEHHI, CTYMNEHi 3aQepHYBaHHS I'PYHTY, TaK i Ha XUTTEBOMY LMKITi POCIIVH.
BcTaHoBneHo, Wo 3aranbHa TpMBarnicTb iHOMBIAYaNbHOIroO po3BUTKY pocnuH G. acaulis
3 1. Typkyn ctaHoBuna 17—20 pokiB, a 3 I. Pebpa — 1517 pokiB. 3’sicoBaHo, L0 B 000X
cybnonynsuisx npereHepaTMBHUIA Nepiod TpuBae 6—7 pokiB. Hamu BUSBNEHO BigMIHHO-
CTi OO0 NpOoTikaHHA reHepaTtuBHoro nepiogy G. acaulis. Tak, pocnunm 3 1. Pebpa Ha g1
cTagii 3Haxogunucsa 3—4 pokn, y To Yac, siK y OinbLIOCTi poCcnuH 3 I. TypKyn us ctagis
TpuBana 6—7 pokiB. 3MiHOBanacs i TpuBanicTb NPOXOMXKEHHST g2 cTafii: y pebepcbkin
YacTKOBI nonyn4uii BOHa ctaHoBuna 3—4 poku, a y TYPKYnbCbKin — 2—3 poku. Ha ctagii
CTapux reHepaTMBHUX OCOOMH pPOCnMHM 060X cybnonynsuin 3Haxoannmncsa nNprudnuaHo
1-2 poku. Taki BigMiHHOCTI XXUTTEBOIO LMKITY POCIUH 3 I. TYPKYr, NOPIBHAHO 3 OHTOreHe-
30M 0COOVH 3 I. Pebpa, NMOBIpHO, € KOMMEHCATOPHOK peakLieln, 3yMOBIIEHO adanTa-
Ljieto O eKCTpeMaribHUX yMOB POCTY Ha MeXi BUCOTHOro apeany (r. Typkyn). Ha kopuctb
LbOro NPUMNyLLIEHHS CBIOYUTb BiACYTHICTb Y TYPKYNbCbKi MOMynsiLii 0COOMH CEHUMNBbHOT
rpynu, a TakoX BUNadaHHS, B OKPEMMX BUMagKax, 3 MaricTpanbHOro LWISXy OHTOreHesy
BikoBMX cTaHiB (g1 abo g2). AHani3 noniBapiaHTHOCTiI oHToreHe3y G. acaulis, nokasas,
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LLIO A0ro 0COBUHM 3a POCTY Ha ONTUMAaNbHUX FINCOMETPUYHMX PIBHAX B YMOBAX HeLLiflb-
HOro 3agepHyBaHHsA rpyHTy (. Pebpa Ta r. [oBepna) 3gaTHi 40 BEretaTMBHOMO PO3MHO-
XKEHHS1, MOYMHAKUM 3 iIMaTypHOI CTafii i 3aBepLUyodM eTanoM CTapux reHepaTUBHUX
pocnuH. 3a 306inblUEeHHs BUCOTW Had PiBHEM MOpPS Ta LUiMbHOIO 3aAepHYBaHHSA rPYHTY
(r. Typkyn) BereTatmBHE PO3MHOXEHHS POCHVH BigbyBaeTbCA 3 BipriHiNbHOro etany o
cTagii cepegHbOreHepaTUBHUX OCOBUH.

[OuHamika gudepeHuianbHUX Ta iHTerpanbHUX o3Hak cybnonynsuin G. acaulis
ynpogoBx 2002-2015 pp. cBigYMTb NPO 3MEHLUEHHS LWiNbHOCTI OCOOWMH Yy YaCTKOBUX
nonynsuisix, 3pocTaHHs poni BereTaTMBHOrO PO3MHOXEHHS, 3MiHY BIKOBOro crekrtpa
(. Pebpa) 3 NOBHOYNEHHONO Ha HEMOBHOYMEHHWUW, 3HWXKEHHS iHOEKCY BiOHOBMEHHS,
3MiHM BiTaniTETHOI CTPYKTYPM 3 MPOLBITalOYO0i Ha piBHOBaXHY (. Typkyn), Lo, 3aranom,
no3HavyaeTbCA Ha cTpaTerii YopHoripcbKol MeTanonyn4uii suay.

Kapnenko B. ., IBactok 1O. I., Mputynsak P. M.
®YHKUIOHANBbHA AKTUBHICTb JIMCTKOBOIO AMAPATY COI
3A [Ii BIONOrIYyHuX | XIMIYHUX NMPEMNAPATIB
YMaHCbKuUiA HauioHanbHUN yHIBEPCUTET cafiBHULTBA
Byn. [HcTuTyTCbKa, 1 M. YMaHb, 20305, YkpaiHa
e-mail: y-ivasyuk@mail.ru

Karpenko V.P., lvasiuk Yu.l., Prytulyak R.M. FUNCTIONAL ACTIVITY OF
THE LEAF APPARATUS OF SOYBEAN UNDER THE USE OF BIOLOGICAL AND
CHEMICAL PREPARATIONS. It was investigated that use of biological and chemical
preparations in soybean crops significantly effects the formation and functioning of the
leaf apparatus of plants.

Uman National University of Horticulture, Cherkasy region, Uman, Instytutska
Street, 1, 20305.

AKTMBHICTb (i3iONoriYyHMX NPOLECiB y pocnmHax i IXHA NPOOYKTUBHICTb 3anexarb
Bif, poboTN (POTOAKTMBHOI aCUMINALUINHOI MOBEPXHi, HAa (PYHKLiOHANbHY aKTUBHICTb
SKOT MOXXHa BNAMBATK Aieto GionoriyHux i XimiyHMX npenaparTiB (MikpobHOro npenapary
“Pusobodpit”, perynatopa pocty pocnuH “PeronnaHt” Ta repbiumay “dabiaH”).

Y 3B’43Ky 3 UMM Y nocisax coi copTy PomaHTuka y 2013-2015 pp. B ymoBax gocnia-
Horo nons YmaHcbkoro HYC gocnigykyBanu nnoLly JIMCTKOBOI NOBEPXHIi (3 BUKOPUCTaH-
HAM BWCIYOK); BMICT Y nNCTKax xnopodinie (CnekTpodoTOMETPUYHO) aHaTOMiuHy Byao-
BY NMCTKOBOrO anapaty Ta cteben (3 BUKOPUCTaHHSM cMCTeMHOro mikpockona LEICA
- 295 3a 30inbLeHHs 20x i 40x 3 dhikcoBaHoto Lndposoto kamepoto LEICA ICC HD, ska
BCT@HOBMIOETLCA MO xoay npomeHs 50 % (MpuuaeHko Ta iH., 2003)) i koediuieHT mop-
docTpykTypM (3a MeToauKor, 3anponoHoBaHoto B. . KapneHkom (2008).

lepbiuma “®abian” WG BHocunu nicns cxoxocTi HaciHHa y 90, 100 ta 110 r/ra.
Perynatop pocty pocnuH PeronnaHT BUMKOPUCTOBYBanu y kinbkoctax 250 mn/t (ans
00po6KkK HaciHHs nepep ciBboto) Ta 50 mn/ra (ANs BHECEHHS MICNSA CXOXOCTI HACIHHS).
Punzobodit (6akTepianbHa cycneHsis aons iHOKynauil HaciHHa coi Bradyrhizobium  ja-
ponicum wtam M8 Tntp 3x10° XMTTE3AATHUX BGakTepilt Ha I NpenapaTy) BUKOPUCTOBY-
Banuv ans o6pobku HaciHHs nepen ciBboto y kinbkocTi 100 mn/rekTapHy HOPMY HaCiHHS.

BcTaHoBneHO, L0 3a NoegHaHHs Aii npenapariB “Pnsobodit” (100 min) 3 PeronnaH-
ToM (250 mMn/T), BUKOPUCTaHWX ANS NepeanociBHOi 06pobkn HaciHHS Ta “@abiaHy” (90 r/
ra) 3 “PeronnaHtom” (50 mn/ra) BHECEHMX MICs CXOXOCTi HACIHHS, BiAbyBaeTbCcsa dop-
MyBaHHSI ONTMMarbHOrO 3a MOPEOCTPYKTYPOID NIMCTKOBOrO anapaTy POCIMH COi, Lo
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BignoBigae Me3oMOpPgHOMY TUMY JIUCTKIB, XapakTEPHUX ONS HaWOINbLl NPOAYKTUBHUX
nocisiB. [1pun LiIbOMY CTBOPKOETLCSA ONTMMasbHA 3a NSOLWEH NIMCTKOBA MOBEPXHSA NOCIBIB,
siKa nepeBuLLye KOHTPOnbHY Ha 53 %. Lle x noegHaHHsA npenapartiB 3abesneyye 3po-
CTaHHsI BMIiCTy B NIMCTKax COi cymun xnopodiniB a i b Ha 17 %, 3poCTaHHs KinbKOCTi
CYAVHHO-BOITOKHUCTMX Ny4KiB y cTebrax Ha 44 %, KifbKOCTi CyAMH Yy ny4kax — Ha 56 %,
LLIO MOXE CITyryBaTu MOKPaLLEHHIO YMOB BoA03abe3ne4eHHs i MiHepanbHOIo XMUBIEHHS.

Kiriziy D., Stasik O.
ONTOGENETIC DYNAMICS OF GAS EXCHANGE IN THE WHEAT TOP LEAVES
Institute of Plant Physiology and Genetics, National Academy of Sciences of Ukraine
31/17 Vasylkivska St., Kyiv, 03022, Ukraine
e-mail: kiriziy@gmail.com

Wheat is one of the leading food crops in the world and the first in its importance in
Ukraine. Today the undisputed fact is established that high productivity of modern plant
varieties is provided by intensive activity of their photosynthetic apparatus. Maintaining
the proper level of plant organism supply with assimilates for maximizing the genetic
potential of his productivity is an essential requisition for optimizing the production pro-
cess at all stages of ontogeny. However, most studies of relationships between the rate
of assimilation activity and productivity of wheat were held on a flag leaf. Regarding
penultimate leaf that precedes in appearance of flag leaf, the dynamics of its assimila-
tion activity explored insufficiently. This leaf is fully unfolded during the stem elongation
even before the spike appearance, while growth of vegetative organs is the most rapid.
This process should be accompanied by increasing demand for assimilates in a source-
sink system of plant.

The aim of this study was a comparative investigation of penultimate and flag leaves
photosynthetic rate in winter wheat varieties of different grain productivity to determine
their role in the production process.

In pot experiment the ontogenetic dynamics of gas exchange rate of penultimate
and flag leaves in eight winter wheat varieties originated from Institute of Plant Physi-
ology and Genetics NAS of Ukraine were studied. Leaf gas exchange was registered
under controlled conditions (1500 uymol * m-2 « s-1 PPF, 25 °C) at the facility, mounted
with the infrared gas analyzer. Nitrogen content in dry matter of leaves was determined
by Kjeldahl. At the end of the growing season, the elements of grain productivity struc-
ture were analyzed.

It was revealed that the maximum net assimilation rate of penultimate leaf (GS 37)
was higher than that of flag (GS 47-51), but during the grain development (GS 71-87)
net assimilation rate of penultimate leaf reduced dramatically and was lower then in flag
leaf. The flag leaf net assimilation rate during flowering and after this was the highest
in plants of Astarta variety and the lowest in plants Kalancha variety (except flowering
stage). At the stage of wax ripeness the lowest rate of photosynthesis was in plants of
Natalka, Kalancha, and Khurtovyna varieties, and the largest — in Astarta, Vinnychan-
ka, and Prydniprovska varieties.

The linear correlation was found between nitrogen content in flag leaf and net as-
similation rate during the period earing—wax ripeness of grain. By approximating of
trend line it was determined the lower physiological limit of nitrogen content in the leaf
for photosynthetic CO2 assimilation, which is about 0.7 % of dry weigh.
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Itis shown that the rate of flag leaf transpiration during the period of grain filling was
more stable than the rate of photosynthesis. This accounts for less stomata apparatus
dependence on nitrogen content in the leaf that gradually decreased due to this element
remobilization to grain.

The correlation coefficients for all varieties between CO2 assimilation of whole leaf
and grain productivity, as measured by weight and number of grains, accounted for
penultimate leaf respectively 0.322 and 0.488 (GS 37), and for flag leaf — 0.655 and
0.826 (GS 61-65).

Thus wheat flag leaf plays a leading role in supplying of ear with assimilates and
formation of grain productivity. Its assimilation activity is particularly important in a pe-
riod of intense growth of grain. Assimilation activity of penultimate leaf is important dur-
ing the period of stem elongation and ear emerging, when vegetative growth processes
are highly intensive, up to unfolding of flag leaf.

Kolesnikov M., Paschenko U.
THE REACTION OF PEA’S PLANTS PRO-ANTIOXIDANT SYSTEM
ON BIOSTIMULANTS STIMPO AND REGOPLANT TREATMENT
Tavria state agrotechnological university
18 B.Khmelnytsky Ave, Melitopol, 72310, Ukraine
e-mail: maksym.kolesnikov@tsatu.edu.ua

Peas (Pisum sativum L.) are one of the main leguminous plants grown in Ukraine.
The sown square of peas is 0,3 mIn. ha and 25% of them is in stepp. Peas are very
light-, water- and soil-demanding culture, that's why not realize its genetic productivity
potential under adverse environmental conditions, owing to photosynthetic and photo-
phosphorylation processes malfunctioning, changing in water state and development
of oxidative defence. The usage of growth regulators normalize the metabolism and
increase the crop production. The antioxidant system is very important for plant adapta-
tion, and biostymulants Stimpo and Regoplant increase the plants stress resistance.
The aim of presented work was to determine the impact of bioregulators Stimpo and
Regoplant on the peroxidation processes, changes of antioxidant enzimes activity, pro-
line content during peas onthogenesis under the conditions of South Steppe of Ukraine.

The seeds of peas Oplot variety (F1) sown with the amount 110 germinating seeds/
m2. Seeds of experimental variant were treated with Stimpo (25 ml/t) and Regoplant
(250 ml/t), prepared on Liposam solution (5ml/l). Folia treatment with biostymulants was
carried out in recomended concentrations at inflorescence emergence stage (BBCH
51-59). The plant sampling was carried out at 2-3 and 5-6 leaves development stages,
inflorescence emergence, flowering, development of fruit. It was determined the content
of thiobarbiturate-active products (TBAAP) in the leaves with the use of mmolar malonic
dialdehyde adsorption coefficient, proline content in reaction with ninhydrin reagent,
catalase activity (CAT) evaluated according to hydrogen peroxide content in reaction
with ammonium molibdate, peroxidative activity (POx) estimated in reaction of guaiacol
oxidation.

Biostymulants Stimpo and Regoplant prodused by State Enterprise ISTC “Agrobio-
tech” are composite polyfunctional preparations, products of fungi-micromycetes Cylin-
drocarpon obtisiucuilum 680 biotechnological cultivation from root system of ginseng.
Analogues of phytohormones, amino acids, fatty acids, oligosaccharides, microele-
ments, and bioprotective compounds) and Aversectin.
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During peas ontogenesis we noticed the gradual of peroxidation processes in-
creasing in leaves tissues. The seeds and plants treanment led to decreasing of TBAAP
in leaves by 5,4-26,8% while vegetation. It is shown the intensification of peroxidation
processes in peas at development of fruit stages which were treated by biostimulants.

The intensification of proline synthesis hold while stress reaction development, but
its accumulation is an adaptive reaction of plant organism. Slowly raise of proline con-
tent in leaves during vegetative phase changed by exponential increasing during gen-
erative stage. Under Stimpo and Regoplant influnce the proline content stayed lower
then control index from 6,2% to 40,8% during all researched stages.

The high CAT activity noticed at the start perion of peas vegetation, in further on-
togenesis, the rapid decreasing of CAT activity observed. The effect of biostimulants
varied during peas ontogenesis, from CAT activity stimulation at vegetative stage to a
minor inhibition at fruit development stages. The diminution of CAT activity in leaves of
peas under influence of biostimulans at physiologically tense development period is a
mirror reflection of TBAAP and proline content changes. The ontogenetic changes of
POx activity are similar to CAT activity changes in leaves. Greatest rise of POx activ-
ity under Stimpo and Regoplant affects by 34,6% and 22,1% respectively, fixed at the
beginning stage of peas ontogenesis. It's noticed the reduction of stimulated affect of
preparations on POx activity at physiologically tense development period which caused
by flowering and peas fruit forming.

Hereby, under the condition of its presowing and folia usage, Stimpo and Regoplant
improved the adaptive state of peas plants due to TBAAP and proline content decreas-
ing, CAT and POx activity increasing during vegetation growth.

Kozeko J1.
PErynauia CTIMKOCTI | NIACTUYHOCTI PO3BUTKY POCIUH
LUAMNEPOHAMMW HSP90
IHcTuTyT 60TaHikM iM. M.T. XonogHoro HAH YkpaiHu
Byn. TepelyeHkiBcbka, 2, M. Kuis, 01601, Ykpaina
e-mail: liudmyla.kozeko@gmail.com

Kozeko L. REGULATION OF STABILITY AND PLASTICITY OF PLANT DEVEL-
OPMENT BY CHAPERONS HSP90. Involvement of HSP9O0 into stabilization of plant
growth and morphogenesis as well as regulation of HSP synthesis and cross-toler-
ance was investigated. A hypothetic molecular mechanism that interfaces the different
HSP90-dependent processes will be presented.

PocnuHam sik 6araTokniTMHHMM opraHiamam npuTtaMaHHe AWHaMIYHE MOEAHaHHS
CTIMKOCTI Ta MNacTUYHOCTI PO3BUTKY. [MNacTUYHICTL peanisyeTbcs 4yepes3 3MiHuM Mpo-
rpamMu ekcrnpecii reHoTuny nig BNAVBOM 30BHILLHIX CTUMYNIB i 34aTHICTb hopmyBa-
TW pi3Hi beHoOTMNM Yy pamMkax Hopmu peakuii (Bradshaw, 1965; Kopgtom u ap., 2003).
Crinkictb 3abesnevyeTbca KaHanisauieto 0bpaHoi TpaeKkTopil pO3BUTKY NPU BHYTPILLHIX
CTOXaCTUYHMX MpoLecax, He3HaYHUX Bapiauisix dakTopiB cepegoBuLLa Ta reHETUYHO-
My nonimopdiami (Waddington, 1942), a Takox NigTPUMKO XUTTE3OATHOCTI OpraHiamy
npw BNAMBI €KCTpeManbHMX 30BHILLHIX YMHHMKIB. PO3rnsgaeTbes yqacTb B LMX npoLe-
cax wanepoHiB HSP90, Bia sSKUX 3anexuTb aKTUBHICTb 3HAYHOIO psSay PerynsatopHuX
GinkiB. MeToo gonoBiai € NpeacTaBneHHs MNOTETUYHOTO MOJSIEKYSIPHOTO MEXaHi3my
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yyacTi knitmHHoro nyny HSP90 y nigTpumui GinkoBoro romeoctasy 3a HOpMalibHUX i
CTPEeCoOBMX YMOB, perynsuii Ta ctabinisauii pocTy i po3BUTKY POCINH. PYHKLiIOHYBaHHS
LIanepoHiB gocnimpkeHo B ekcnepumMeHTax 3 Arabidopsis thaliana (L.) Heynh. 3 Buko-
PUCTaHHAM cneundivHmX iHribiTopis i myTanTy. [Ins aHanisy poni HSP90 B cTabinisauii
pocTy i MopdoreHesy NpoTH CTOXaCTUYHMUX MpoLEeCciB BUKOpUCTOBYBanm ekotunu Col i
Ler i myTaHT hsp90-1. [locnigXeHHs yyacTi LanepoHiB y NpUXoBaHHI FrEHETUYHUX 3MIH
NPOBOAUITM Ha FEHETUYHO MoniMOpdHOMY MaTepiari pi3HOro MOXOMAXKEHHS (HACiHHSA 3
POCHVH NMPUPOAHMX MOMNYMALiA; HaCiHHS eKoTuniB, onpoMiHeHe Y®-B i ramma-pagia-
uieto). PeHOMHMIA aHani3 NPOPOCTKIB NMoKa3as, O 3HWKEHHST OYHKLiOHAINbHOI aKTUB-
HocTi HSP90 npm3BoanTb OO0 MOCUITEHHS FETEPOreHHOCTI 3a TemMmnamu POCTy i NOSBU
NPOPOCTKIB 3 PI3HOMaHITHUMM MOPAOSOriYHUMK BioxmnneHHamu. B nonimopdHomy ma-
Tepiani uen eekT OyB GinbLl BUPAXKEHUM, KPiM TOro 3MEHLLEHHS YaCTKM NPOPOCTKIB 3i
3HaYHMMM MOPONOriYHMMM aHOManiAMK KopentoBaro 3i 36iNbLLIEHHAM YacTKU HEenpo-
pocroro HaciHHs. Taki pesynbTaTtui cBigyatb npo yvactb HSP90 B kaHanisauii npouecis
POCTY i HOpMarnbHOro hOpPMOTBOPEHHS LIMSAXOM cTabinizauii 6inkiB-knieHTiB. Kpim Toro,
pocrigpkeHo BnNnmB iHridyBaHHa HSP90 Ha cuHTed HSP (BecTtepH-6noT-aHania HSP90
i HSP70) Ta cTinkicTb NpopoCTKiB 4O BMCOKOI TemnepaTtypu i ramma-pagiauii. OTpu-
MaHi OaHi niaTBepaxytoTb perynsuito wanepoHamm HSPO0 cuHtedy HSP sk cknagoBoi
CTPECOBOI peakLii i kpoc-TonepaHTHocTi. OcobnmBocTi dyHKuUioHyBaHHA HSP90 gatoTb
MOXIMBICTb PO3rNsiaaTi B3aEMO3B A30K 3aneXXHuX Big, HUX NPOLECIB.

N. Ya. Levchyk, N. V. Skrypchenko, A. V. Liybinska,
O. P. Yunosheva, O. I. Dziuba, D. B. Rakhmetov
IMPACT OF ESSENTIAL OIL OF VITEX AGNUS-CASTUS L.
ON IN VITRO RHIZOGENY
M. M. Gryshko National Botanical Garden of NAS of Ukraine
Timiryazevska str. 1, Kyiv, 01014, Ukraine
Kyiv, Ukraine, e-mail: levchyk.n@ukr.net

Biotechnological usage of plant tissue cultures in pharmacognosy is based on the
ability of cells to synthesize various substances in vitro: glycosides, phenolic com-
pounds, cardiac steroids, saponins, lignins, flavonoids, terpenoids, alkaloids, etc. Im-
plementation of cell cultures prevent from extinction thousands of rare plant species
capable to synthesize useful substances. It is known that formation of morphological
structures (sprouts, roots, embrioids) in callus is accompanied by increasing generation
of bioactive substances in the culture.

Increased production can be achieved by further studies of selection of special-
ized cell populations and optimization of culture conditions. Thus, there is a search for
natural volatiles with antifungal and antibacterial properties in order to use them in plant
sterilization in vitro.

The objects of study were plants of V. agnus-castus, introduced in M.Gryshko Na-
tional Botanical Garden (NBG) of NAS of Ukraine. Plant species of the genus Vitex L.
belong to prospective plants with essential oils, due to their valuable medicinal, nutritive,
aromatic, honey, technical and essential oils decorative properties that qualify them for
use in various industries such as pharmaceutical, cosmetology and food (DOGAN Y.
2011, DONNA E. Webster. 2008; HOBERG E. 1999, STOJKOVIC D. 2011, VISHWA-
NATHAN A.S. 2010).
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The study aimed to determine qualitative and quantitative contents of essential oil
of V. agnus-castus, introduced in right-bank forest-steppe zone of Ukraine, and its alle-
lopathic and antifungal activity. The influence of essential oil on regenerative abilities in
vitro was studied on the A. deliciosa specimens grown in the NBG collection of vine fruit
plants. The vegetative reproduction of these plants by traditional breeding methods is
difficult and of low efficiency. According to previous studies, shoots of A. deliciosa exhibit
low coefficient of phytohormone balance and low regeneration abilities, with the maxi-
mum percent of rooting explants no more than 10-20 % (SKRYPCHENKO et al., 1999].

It is known that quantitative content of essential oil of Vitex plants is species-spe-
cific and changes according to vegetation phase, reaching maximum (0.51%-0.65 %)
at the height of plant metabolic processes (flowering, fructification phases) and the end
of vegetation.

Qualitative analysis of essential oil of V. agnus-castus shows that its main components
are 1,8-cineole, sabinene, limonene and the a-pinin. Though the percentage ratio of the
components does somewhat change in the course of vegetation, the major components
per species remain constant regardless of the plantation’s location (LEVCHYK, 2013).

According to our studies, essential oil of V. agnus-castus has potent fungicidal and
fungistatic influence on test cultures of Aspergillus niger van Tiegh, Alternaria alternata
(Fr.) Keisser, Fusarium culmorum (Sm.) Sacc. The homeostasis of fungal cells was
disturbed, resulting in full inhibition or partial suspension of mycelium growth, lack of
sporogony, and changes in pigment generation. In addition differ in resistance to toxic
influence of V. agnus-castus essential oil. The most resistant to this influence is the
culture of Alternaria alternata.

The level of antifungal activity of volatile oil changed in accordance with the vegeta-
tion phase, highest during flowering, fruiting and at the end of vegetation, relating to the
changes in qualitative composition and quantitative contents of essential oil over the
course of plant vegetation. The oil activity persisted for ten days, and the aftereffects
continued for two months. It was evidenced by the changed color of mycelium of fungal
culture from cherry-pink to beige.

Application of essential oil suspends the mycelium growth most effectively if the oil
was produced by flowering or fruiting plants. Suspension of sporogony of Aspergillus
niger culture due to influence of essential oil of V. agnus-castus is observed on all of the
plant’s vegetation phases and is directly related to the oil dosage. At the end of plant
vegetation, fungal sporogony is shown to be suspended, the GSZ becoming unnotice-
able. Suspension of sporogony and culture growth of Aspergillus niger due to influence
of the volatile oil of Vitex plants continued for two months, that of the Alternaria alternata
culture — for ten days.

In order to implement the observed antifungal properties of V. agnus-castus volatile
oil, it was used for sterilization of A. deliciosa explants that were cultured in vitro. The in
vitro graftage and direct regeneration were ineffective for these plants, due to the dense
pubescence of their leaves and stems, whereas the approach of culturing sterile plants
through regeneration showed promise.

It should be noted that formation of vast amounts of callus is necessary to rooting
of A. deliciosa plants in case of micropropagation.

As a result of three months of observations, it was found that the control plants
developed into fully functional specimens, plants of test Ne1 (1 pL) formed callus two
times of the control amount, but no roots, morphometric parameters of plants of test Ne2
(5 pL) remained unchanged, and plants of test Ne3 (10 pL) died.
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Hence, according to our results, the essential oil of plants of V. agnus-castus spe-
cies has high allelopathic activity (both inhibitory and stimulating), the levels of which
depend on the qualitative composition of the essential oil, and concentration of volatile
components per volume of medium. The essential oil of V. agnus-castus showed the
most inhibitory activity on plants of A. deliciosa when added at volumes of 5 and 10 pL.
Too high or too low concentrations of the oil in the medium are limiting factors that inhibit
or stimulate the new formations;

It was shown that the essential oil of V. agnus-castus can be implemented in vitro in
order to produce callus as a source of biologically active substances, and for bolstering
the effectiveness of biotechnological methods of cultivation of A. deliciosa.

'2flynak O., 2Knenau I., *AHTOHSsAK I,
BMAMB BIOCTUMYNATOPIB HA AKTUBHICTb EH3UMIB AHTUOKCULOAHTHOI
CUCTEMU Y POCITMHAX CALENDULA OFFICINALIS L. B YMOBAX 3AXIOHOIO
NICOCTENY YKPAIHU
'"NbBIBCHKMI HALLiOHANbHWI arpapHUiA yHIiBepcuTeT
Byn. Bonognmupa Benvkoro, 1, m. lybnsHu, JTbBiBcbka obnacte, 30831, YkpaiHa
2[Iporobu1ubK1A Aep>KaBHUA NegaroriYHniA yHiBepcuTeT iMeHi IBaHa ®paHka
Byn. T. LeByeHka,23, M. Oporobuy, JlbBiBcbka obnactb, 82100, YkpaiHa
3[bBIBCbKMIA HaUiOHaNbHWUIA yHIBEPCUTET iMeHi IBaHa ®paHka
Byn. CakcaraHcbkoro, 1, M. JlbBiB, 79005, YkpaiHa
e-mail: oksana_lupak@ukr.net

Lupak O., Klepach H., Antonyak H. THE EFFECT OF BIOSTIMULANTS ON
THE ACTIVITY OF ANTIOXIDANT SYSTEM ENZYMES OF CALENDULA OFFICI-
NALIS L. PLANTS OF THE WESTERN FOREST-STEPPE ZONE OF UKRAINE. The
aim of this work was studying the enzymes activity of antioxidant system of Calendula
officinalis L. of the variety «Polova krasunia», cultivated under conditions of the West-
ern Forest-steppe zone of Ukraine. It is determined, that plants of Calendula officinalis,
grown under the influence of biostimulants are characterized by higher productivity and
well enzymftic activity of antioxidant protection comparing with control. The best results
were obtained in the variant with applying biostimulant «Vermibiomag».

3aBOsku LUMPOKOMY criekTpy dhapmakonoriyHmx Bnactmsocten Calendula officinalis
L. e LiHHO CMPOBMHO AN OQILINHOT Ta HapoaHOT MeanLMHK. [pUpOoLHI aHTUOKCHMAAHTH,
KapoTuHoiauW, dnaBoHoiamM Ta iHWi BAP nikapCbKkoi pOCIIMHHOT CUPOBUHUW, 3YMOBIIIOIOTh
npoTMsananbHy, aHTUCENTWUYHY, CMa3MOMITUYHY, PaHO3arolBanbHy, CeOaTUBHY,
CeYOriHHY, XOBYOriHHY Aito pocnuHm [LLenyasko, 2013]. TxHin BMIcT y kBiTkax C. offici-
nalis 3Ha4yHO 3aneXuTb Bif, I'PYHTOBO-KMIMATUYHUX YMOB Ta rEHETUYHUX 0COBNMBOCTEN
copty. [ns nigBULLIEHHSA TONEPaHTHOCTI NiKapCbKUX POCAVH OO CTPECOBUX YNHHUKIB Pi3-
HOIO MOXOXKEHHS 3a X BUPOLLYBaHHS Y NMOMbOBUX YMOBaX PEKOMEHAYOTb BHOCUTH Bio-
ctumynsaTopu pocty [Tepek, 2011; Jlynak, 2016]. 3a cTpecoBux yMOB POCIUHM 30aTHI
00 HAZCWHTE3y eH3MMIB, a TaKOX AesKUX MeTaboniTiB aHTUOKCUAAHTHOI CUCTEMMU, LLO
Jae 3MOory KniTMHaM YHUKHYTW TOKCUYHOI Aii BinbHUX paaukanis [KocakiBcbka, 2003;
Mawop, 2011].

MeTa poboTn — [OCNIAUTN aKTUBHICTb EH3MMIB aHTUOKCMAAHTHOIO 3aXUCTY POCHVH
C. officinalis copty «[lonboBa kpacyHs» 3a BupoLlyBaHHSA B ymoBax 3axigHoro Jlico-
cTeny YKpaiHu i3 3acTocyBaHHAM BioCTUMYNATOPIB pocTy. [ocnigXeHHs 34iMcHIoBanm
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ynpogosx 2015 — 2016 pp. y NONbOBMX yMOBaX HaB4YarbHOMo HayKOBO-AOCIAHOMO LiEH-
Tpy JIbBIBCbKOro HauiOHanNbHOrO arpapHOro YHiBEpPCUTETY 3a [BOPa30BOro BHECEHHS
GioctumynaTopis «Bepmnbiomar», «Bepmuiiogic» ta «Bepmuctum» y pospaxyHky 5 n/
ra. [Ans ouiHKkM BNnnBY GioCMMynATOPIB BU3HAYamNu YPOXXanHIiCTb POCIMH Ta aKTUBHICTb
OEsKNX eH3UMIB aHTUMOKCUAAHTHOI CUCTEMU — CymnepoKcuagaucmyTasu, nepokcuaasu,
Katanasu 1 nonideHonokeuaasn y keitkax C. officinalis, siki 3agisHi B ogHOMY i3 Me-
XaHi3MiB aganTauii pocrnnH 4O CTPECOBUX YMOB.

Hamun BcTaHOBMEHO, WO HanBuLLa ypoXanHicTb € y pocnuH C. officinalis, Bupoue-
HUX 3a BHeceHHs1 «Bepmubiomary» (11,9+0,6 u/ra), a HanHwkyoro — 8,7+0,4 u/ra — y
KOHTPOSIbHOMY BapiaHTi (He MICTUB CTUMYSSATOPIB POCTY). 3’ACOBaHO, WO Y eKCTpaKTax
kBiTok C. officinalis, BupoLLeHMx 3a BHeceHHs «Bepmubiomary» cnocrepiraetbcs BuLa
y 5,9 pasiB aKTUBHICTb CynepoKCuUaAMCMyTasn nopiBHSAHO 3 KoHTporeMm (p<0,05) Ta y
1,76 i 1,9 pasun NOPIBHAHO 3 pOCrMHaMK, BUPOLLEHNMU 3a BHECEHHS «Bepmunogicy» i
«Bepmuctumy», BignoBigHo. AKTUBHICTb NOMidPeHONOKCNOa3n € TakoX SOCTOBIPHO BU-
LLIOK Y POCIMH, BUPOLLEHUX 3a BHECEHHS BIOCTMMYNATOPIB NMOPIBHSIHO 3 KOHTPOJEM Y
5,89 — 7,14 pasis. Katanasa 1 nepokcungasa BUSBISKOTLCS Y CRiLOBUX KiNbKOCTAX Y BCIX
BapiaHTax gocnigy.

OTtxe, pocnuHu C. officinalis copTy «lMonboBa KpacyHs1», BUPOLLEHI 32 BHECEHHS
GiocTnmynsTopiB, ocobnueo «Bepmunbiomary» xapakTepunaytoTbCs BULLIOK YpOXalHic-
THO Ta BULLIOK aKTMBHICTIO AESKMX EH3MMIB aHTUOKCUOAHTHOTO 3aXUCTY, IO ClpUsiE no-
KpalleHHIo iX aganTauiiHoro moTeHuiany y rpyHTOBO-KNiMaTUYHMX yMOBaxX 3axigHoro
Jlicocteny YkpaiHu.

JInwak M.l., Ckubiubka M.I.
PE3YNbTATU IHTPOAYKUII CYBTPOMIYHUX POCIIUH Y 3AXULLLEEHOMY
I'PYHTI BOTAHIYHOIO CAZY NIbBIBCbKOIO HALUIOHANBHOIO
YHIBEPCUTETY IM .I.®PAHKA
JIbBIBCBbKMI HaLiOHaNbHUI yHIBEPCUTET iMeHi IBaHa PpaHka
Byn. Yepemwunu, 44, M. JlbsiB, 79014, YkpaiHa
e-mail: botsad@franko.lviv.ua

Lyshak M., Skybitska M. RESULTS OF SUBTROPICAL PLANTS INTRODUC-
TION INTO PROTECTED CULTIVATION AT BOTANIC GARDEN OF IVAN FRANKO
NATIONAL UNIVERSITY OF LVIV. The present state of the subtropical plants collec-
tion in protected cultivation at the Botanical Garden of Ivan Franko National University
of Lviv is presented. The taxonomic composition of the collection, principles and pos-
sibilities of its practical use are considered.

Y BbotaHiyHoMy cagy JIbBiBCbKOrO HauioHanbHOro YHIBEPCUTETY iMeHi |BaHa
®dpaHka 3a 160 pokiB MOro icHyBaHHs1, 3aBAAKM 3yCUNNAM GaraTbox NMoKosliHb OOTaHiIKiB
i capgiBHUKIB, CTBOpPEHA YHiKanbHa KOMekKuisi TPOMiYHUX i CyOTPOMIYHMX POCIMH, sika
Haniyye 1630 TakcoHiB i3 474 pogis i 135 poavH. Y Micusax nNpupoaHOro 3pOCTaHHS
3HaYyHa KiNbKiCTb LUMX POCNUH nepebyBae Nif 3arpo30t0 3HMKHEHHSI. TOMY BaXITMBOMO
OPMOI0 OCBOEHHSA POCIMHHUX PECYPCIB CBITOBOI Goriopy € IHTPOAYKLIA TPOMiYHUX Ta
cyOTponiYHMX pocnuH boTaHiyHnMK cagamm nomipHoi 3oHM (CTparteriqa...,1994). Me-
TOH pocnimpkeHb Oyno MpoBeAeHHs aHanidy pesynbraTiB iHTpoayKuii cybTponivyHmX
POCIMH Y 3axuLleHoMy I'pyHTi BoTaHiyHoro cagy. Y poboTi 3 konekuinHumMm doHgamm

ISSN 1996-4536 (print) e« ISSN 2311-0783 (on-line) e Bionoriyxi Ctygii / Studia Biologica e 2017 e Tom 11/Ne3—4 ¢ C. 9-108



OHmMo2eHe3 pocruH y nPUPOOHOMY ma mpaHcghopmMosaHoMy cepedosuLu.
30 @izionozo-6ioximMiyHi ma ekornoeaiyHi acnekmu

BMKOPMCTOBYBaNM MeToA pogoBux kommnekciB (PycaHoB,1971) Ta iHWIi ekcnepumeH-
TanbHi MmeToaun. 3a pesynsraTamu NPOBEAEHOMO aHanidy BUSBMEHO: HAMBINbLL LLUMPOKO
y Konekuii cy6TponiyHux pocnuH npeacTtasneHun Bigain Magnoliophyta skui cknagae
89 % ix Big, 3aranbHOI KinbkocTi. BiH HapaxoBye 212 BugiB Ta 152 BHYTPILLIHBOBUAOBUX
TaKCOHW, WO HanexaTb Ao 144 pogis i 72 poguH. [o knacy Magnoliopsida BigHocsTbCS
133 Bugu, wo Hanexatb Ao 95 popis i 53 poguH. Biggin Pinophyta npegcraeneHo 3
knacamu, 8 poanHamu, 19 Bugamu, 2 pisHoBuaamu. Bigain Polypodiophyta Hapaxosye
10 TakcoHiB (8 BuaiB, 2 pi3HOBMAM), LLIO HanexaTb 40 4 pofiB i 4 poavH, siki CTAHOBNATb
0,3 % Big 3aranbHOI KiNbKOCTI BUAIB Komnekuii. 3HadyHe Micle y Konekuii 3anmatotb 30
TaKCOHIB CyBTpOMiYHMX pocnuH i3 13 poauH, ski HanexaTb A0 KaTeropii piaKiCHWX i Ta-
KuX, WO 3HMKalTb y npupogdi (Nuwak, JlyumwmnH, Cknbiubka,2015). OgHummn 3 nepLumnx
y 3axuLieHun rpyHT 6ynu iHTpogykoBaHi aratic bpoyHa (Agathis brownie (Lem.) L.H.
Bailey), apaykapisi bigginna (Araucaria bidwillii Hook.), cinik kaHapcbkun (Phoenix ca-
nariensis Hort. ex Chabaud.) Ta iHwWi, siki ckrnagalTe OCHOBY Cy4aCHOI KOMEKLiT opaHxe-
penHnx pocnuH. Bik okpemnx ocobuH ctaHosutb 100-150 pokiB, a BUCOTa cArae noHag
15-24m. Cepep cyOTponivyHNX pocnvH 36epiratoTbCsA TaKOX POCIMNHM, K 3aHEeCeHi A0
YepBoHoi kKHUrn Ykpainn: Adiantum capillus-veneris L. Ta Ruscus hypoglossum L. Ko-
NeKuis LLMPOKO NpeAcTaBneHa rpynamm eKOHOMIYHO LiHHUX BUAIB POCIUH: MiKapCbKuX,
OEeKOpaTUBHUX, Xap4yoBUX, apOMaTUYHNX, MAOAO0BUX, NPsiHUX Ta iHWKnX. Ocobnusy rpyny
CKragatoTb NiKapcbki POCHMHN. 3a HaWMMK NigpaxyHkaMu Ta NitepaTtypHUMK JaHUMMU,
B KOnekuil HanivyeTbca noHag 95 BMAiB POCNWH 3 MiKyBanbHUMMW BNACTMBOCTSMU i3 68
poais i 28 poauH (Ckmbiubka, Nuwak, 2014).

Pesynsratom GaratopiyHoi iHTpOgyKLUiiHOT po60TK CTano 3aHeCEeHHs1 KOneKLUil Tpo-
niyHMX Ta cybTponivHMX pocnmH BoTaHiyHoro cagy Ao [epxaBHOro peecTpy HaykoBMX
006’exTiB (2002 p.), WO CTAHOBMNATb HauioHanbHe HaabaHHS YKpaiHu.

MakoroHeHko C. 0., bapaHosB B.I.
BIMIINB PEIYNATOPIB POCTY CTUMIMO, PEFOMINAHTY, TPENTONEMY TA TK HA
NOrMMUHAHHA MAKPOENEMEHTIB MPOPOCTKAMU COHALLUHUKA TA PIMNMAKY.
JIbBIBCBbKMI HaLiOHanNbLHUI yHiIBEpCUTET iMeHi IBaHa PpaHka
Byn. Mpywescbkoro, 4, JlbsiB 79005, YkpaiHa
e-mail:mcsofia@ukr.net

S. Makogonenko, V. Baranov PLANTS GROWTH REGULATOR EFFECT ST-
IMPO, REGOPLANT, TREPTOLEM, GA ON MACRONUTRIENT UPTAKE BY SUN-
FLOWER AND RAPE SEEDLING. Sunflower and rape plants are used for rehabilita-
tion of contaminated soils, but their growth are limited by the quantity of K, Ca, P and
Na. Increasing absorption of K, Ca and P and decreasing of Na by sunflower plants
under the influence of regulators Stimpo, Regoplant, GA and treptolem was observed.
Increasing of K with decreasing of Na’ absorption with decreasing of Ca’ content under
the influence of GA and P under the effect of GA and treptolem was found under the
application of regulators on rape plants. The obtained results indicate a positive effect
of Stimpo and Regoplant on the resistance of plants to stress.

[Mpobrnema nokpalleHHs pekynbTuBaLii 3abpyaHEHMX I'PYHTIB 3 METOK 3HELUKOA-
YKEHHS X LWKIOIMBOro BNIIMBY Ha XUTTERIANBHICTb NOAEN HA CbOroAHi € AOCUTb  aKTy-
anbHoH0. J1bBiBCbKO-BONUHCHKMIA BYTinbHWI 6acenH saBnsie coboto TEXHOreHHO nepeBaH-
Ta)KeHVMM Ta eKornoriyHo Hebe3snedyHuM panoHoM Ykpainu. Ha roro Teputopii scunaroTb
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nycTy nopopny, WO YTBOPHETLCA Nicnsa 3baravyyBaHHS Byrinns. Lli nopogn xapakTtepu-
3YylOTbCS BMCOKUM BMICTOM Cyrbdypy, NOCTINHMM nepexogom cyrnbdigiB y cynbdaru,
BMCOKMM BMICTOM BaXXKUX MeTariB Ta iX Cnonyk i Tomy notpebyoTb pekynsTusauii 3a
yyacTi CTiKMX BUAIB POCNMH. POCNNHM COHSALWHKKY Ta pinaky 30Kpema Hanexatb 0
Takux BuAiB. NpoTe iX picT NiMITyeTbCS npouecaMmm NPUCTOCYBaHHSA A0 AaHUX YMOB, Ha
SKi BNMBaOTb MakpoenemeHTy, Taki sk K, Na, Ca, Ta P, a TakoX BUKOPUCTaHHAM pery-
NATOPIB POCTY, SKi 34aTHI NiABULLYBATK CTINKICTb POCMMH. TOMY MeTOK Halloi poboTu
Oyno gocnigntu BNnmBe perynsartopis pocty Ctumno, PeronnanTy, TpenTtonemy (Bupo6-
HMUTBO ArpobioTex, YkpaiHa) Ta ribepenoBoi kucrnotu (Kutam) Ha npouec nornmHaHHs
LMX eNeMEHTIB NPOPOCTKAMUN COHSILLHUKA Ta pinaky A BUSHAYEHHS MOXIMBOCTI BUKO-
pUCTaHHS X B yMOBaxX NOPOAHWX BigBanis.

Ha noyatky po6oTu Oynu BM3HAYeHi onTumarnbeHi Ansi pOCTY NPOPOCTKIB KOHLEH-
Tpauii perynsitopie pocTy, a came OJ1s COHSLLIHMKY: CTUMMO Y KOHUeHTpauii 0,5 mn/n,
peronnanT 0,1 mn/n Togi sk gns pinaky — ctumno 0,1 mn/n, peronnaHt 0,25 mn/n 3
AKUMU | NpOBOAMNK nofanblui AocnigxeHHs. bepenoBy Kucnota BUKOPUCTOBYBanu
y KoHueHTpauii 10 mr/n, Tpentonem — 1 mn/n. KoHTponem cnyryBano 3amMovyBaHHs y
ONCTUNbOBAHIN Bodi. Ha gpyromy etani poboTtn 6yB nNpoBedeHWU aHani3 norfMHaHHSA
Na, K, Ca ta P npwu pocTi npopoCTKiB COHALLHWKY Ta pinaky y NOXXUBHOMY CepeaoBULL,
siKe roTyBarnu Ha OCHOBI po34unHy enbpirens Ta lMpsHiwHikoBa. BMiCT MakpoenemeHTiB
BM3HAYanu y NoXMBHOMY PO34MHi Ha nonym’ssHomy dotomeTpi mapku NMOM — 30M3
Ha no4yaTky Agocnigy Ta nicns 2-x Ai6 BupollyBaHHSA. 3a PisHMLE MK iX BMICTOM Yy
MOYaTKOBOMY PO34MHI Ta PO34MHI MiCNSA POCTY POCMAMH BM3Ha4Yanu BMICT MOIMUHYTOrO
ernemMeHTy. BmicTy po3paxoByBanu NopiBHIOWYM i3 CTaHAAPTaMMU eNeMEHTIB, NiCns 4Yoro
NPOBOAMIN CTATUCTUYHY 0OpOoOKy pesynbraTiB. [JocnimkeHHs BMicTy docdopy B npo-
poCTKax Bu3Havanu crnekrpodoTomMeTpudHum metogoM Jloypi-Jloneca 3 ekcTpakuieto
auetatHum bydepom pH 4.0 (YepHaBuHa, 1978).

3a pii perynartopis pocty Ctumno, PeronnaHty, 'K Ta Tpentonemy 6yno BusBneHo
3pocTaHHsA MakpoenemeHTiB K, Ca i P Ta 3meHwWweHHsA nornmHaHHa Na y npopocTkisB
COHSILLHMKA, TOAi SIK Yy NPOPOCTKIB pinaky 36inbLlyBaBcs BMICT K Ta 3MeHLIyBaBCs BMICT
Na, a Takox cnoctepiranocb ameHweHHs BmicTy Ca 3a gii 'K ta P 3a gii K i TpenTo-
nemy. OTpuMmaHi gaHi ceigyatb Npo No3nTueHuM BNnme Ctumno i PeronnaHTy Ha nornu-
HaHHA MakpOENeMEHTIB, LLIO CMPUSIE MOCUIEHHIO CTIMKOCTI Y POCIMH 3a YMOB CTPECY.

Mautok O.
MOP®OIEHE3 XIHOYOI KBITKU JUGLANS REGIA L.
B YMOBAX 3AXIAHOIO noginn4d
TepHoMiNbCbKMI HaUioHanbHWA NegaroriyHMn yHiBepcuteT iM. Bornogumupa MHaTioka
Byn. M. KpuBoHoca, 2, m. TepHonine, 46027, YkpaiHa
e-mail: ksjynja_13@ukr.net

Matsuk O. MORPHOGENESIS OF FEMALE FLOWER OF JUGLANS REGIAL.
IN CONDITIONS OF WESTERN PODILLIA. Investigated morphogenesis of female
generative sphere Juglans regia L. in conditions of Western Podillia, clarified succes-
sive stages foundation and development of pistillate flowers. In addition, was found
dependence of these processes from the weather (temperature and humidity).

[ocnigpxkeHHsa pisHUX acnekTiB MOpdoreHe3y Ta opraHoreHesy reHepaTuBHUX Op-
raHiB € OOHWM i3 BaXIMBUX HaMpsIMiB cydacHo! 60TaHiyHOT Hayku. [daHi gocnigxeHb
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MaloTb BaroMe 3Ha4YeHHs Ansl BUPILLEHHS 6araTboX NUTaHb QUINIOreHii Ta cucTemaTukm
POCINVH, MPUKIagHUX 3aBOaHb FEHETUKO-CENeKUInHNX i ribpunansauiiHmux pobiT, iHTpo-
AYKUIT Ta aknimaTnsauii pocrnvH.

O6’exTOoM gocrnigKeHHs1 B3snu ropix rpeupbkun (Juglans regia L.). [Ina gocnigkeHHs
MOpPdOreHesy XIiHOUMX PenpoayKTUBHUX OpraHiB Hamu Oyno BigidpaHo npoTepaHapuy-
Hi | NPOTEPOriHiYHI 0COBMHM ropixa rpeLbKoro, ki 3poCTaloTb Ha TePUTOPIi NITO4OBOroO
cagy arpobionoriyHoi naboparopii THIY iM. Bornogumunoa. MHaTioka.

[ns BupileHHs nocTaBneHol MeT! NPOBOAUNU AOCIIIKEHHS B NPUPOAHMX i Na-
©opaTopHux ymoBax. MaTepian 6yB 3ibpaHuii nig Yyac NONbOBUX OOCHIIKEHb Y ropixa
rpeubKoro Ha BKasaHiln TepuTopii. JTabopaTopHi AoCniaXeHHsST BUKOHAHI B HAyKOBO-A0-
cnigHin nabopaTtopii unToembpionorii kacdegpu 6oTaHikM Ta 3oo0norii. [1ns 3’sacyBaHHSA
NMUTaHHSA LWOAO 3aknagaHHs 3a4aTKiB XKiHOYMX KBITOK BUKOPUCTOBYBASIM METEOPOSONIYHI
AaHi http://rp5.ua/archive php.

BcTtaHoBneHo, wWo MopdoreHes reHepaTUBHUX OpraHiB O4epeBHUX POCIUH TICHO
NMOB’A3aHWI i3 HAPOCTAHHAM CYMU aKTUBHUX i ePEKTUBHNX TEMMNEPATYP.

Y J. regia 3aknagaHHs XIiHOYOI reHepaTMBHOI cdhepu MNOPIBHAHO 3 YOSOBIYOLO, Big-
OyBaeTbCsa 3HAYHO nidHiwe. Nepiog po3BUTKY MATOYKOBUX KBITOK Habarato KOpPOTLLWNA,
HXXK TUMMHKOBWX, a nepiof iX 3aknagaHHs TiCHO NMOB’A3aHWI i3 3aKiHYEHHSAM POCTy na-
roHiB, TOGTO 3aKknagaHHSM BEPXIBKOBOI OPYHbKM.

Ha noyatky nunHsa KOHYC HapOCTaHHSA BEPXIBKOBUX BPYHbOK CUITbHO BUTATYETHCS |
Ha HbOMY 3’SIBMSAOTLCS OMNYKIOCTI, WO MakTb BiYHe po3TallyBaHHA MO BiAHOLIEHHIO A0
KOHyca HapocTaHHS. Lli MeprcTemMaTturyHi onykocTi ABMAsilOTb COOO0H 3a4aTKOBI MOKPUBHI
JINCTKKM, B Nadyxax AKMX OAHOYACHO 3aKnadatoTbCA KBITKOBI 3a4aTku. Y LeW xe nepiog
Ha nepudepii 6azanbHOro yTBOPY CNOCTEPIraloTbCs iHTEHCUBHI MOAINN KITiITUH, yHACHi-
OOK YOro LIEHTP Oro CTae BBIrHyTUM, a Kpai MigHATI, Wo poduTb KynononogibHy cTpyk-
Typy 3 BMIMKOK B anikanbHin ii YacTuHi (cepegHbogoboBa Temnepartypa +20,3°C+0,4;
BOJIOTiCTb MOBITPA —77,12%2,0).

3ayaTku MaTo4YKOBOI KBiTKM MEpexognTb Y 3MMY Ha paHHiX eTanax opraHoreHesy,
KONu yTBopunacs BUiMKa B anikanbHi YacTUHI KBITKOBOro 3avaTtka BogHo4ac i3 3a-
KnagaHHAM B ©asanbHi YacTuHI MepucTeMaTuyHMX ropboyKiB — 3ayaTtkiB OLBITUMHM.
BecHoto 3 HacTaHHAM no3mTuBHUX Temnepatyp (+12-16 °C, 75,6%) noynHaeTbCca gu-
depeHLialist MepucTeMaTUyYHNX ropOOoYKiB — 3a4aTKiB OLBITMHU | nrogonucTkie. Cdop-
MOBaHa >XiHo4a KBiTKa J. regia Mae OQHOrHI3Ay HWKHIO 3aB’s13b, YTBOPEHY ABOMa MNiogo-
JINCTKaMU | OANH HACIHHUI 3a4aTOK .

B npoueci gocnigxXeHHs1 XiHo4oi reHepaTuBHOI cdepn Oynu 3’sicoBaHi MOCNILOBHI
eTanu 3aknagaHHs Ta po3BUTKY MaTouykoBuX KBIiTOK. OKpiM TOro, BCTaHOBMEHa 3anex-
HICTb LIMX NPOLIECIB Bif, NOrogHMUX YMOB (TEeMNepaTypHOro pexxumMy Ta BOJSIOroCTi MOBITPS).
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Musienko N.N.', Pyurko V.E.?
MORPHOLOGICAL AND HISTOLOGICAL BIODIVERSITY LEAVES
IN PLANTS-HALOPHYTES OF NORTHWEST AZOV
'Kiev National University of Taras Shevchenko
ave. Glushkov 2 (k.12), Kyiv, 03022, Ukraine
e-mail: n_musienko@ukr.net
2 Melitopol State Pedagogical University named by Bogdan Khmelnitsky
st. Hetman, 20, Melitopol, Zaporizhia region, 72312, Ukraine
e-mail: Vlad_ak75@mail.ru

Formation of morphological and histological biodiversity northwestern Azov, located
in the steppe zone, due to regional climatic conditions and environmental performance
(humidification, acidity, trophy, content in the soil of excess salts intense evaporation of
water). The content of salts in the soil determines the body’s vital processes at all levels
of its organization and is an exogenous factor for plant protection.

Biodiversity is a great value because it has ecological, genetic, social, economic,
scientific, cultural, recreational and aesthetic value and is the basis of evolution and life
support systems of the biosphere, and meet the needs of a growing population, so the
conservation of natural biodiversity is an urgent problem today, because it is saving the
future of humanity.

Research aim was to study morphological and histological biodiversity of plant
leaves in northwestern Azov (for example, Halimione verrucifera L., Taraxacum bessar-
abicum and Limonium meyeri (Boiss.) O. Kuntze). The goal involves the problem is the
structural elucidation of the structure of the leaf H. verrucifera L., T. bessarabicum, L.
meyeri (Boiss.) O. Kuntze and a study to determine which environmental groups and
life forms are these plants.

Our research showed that the Halimione verrucifera L .leaf is amphystomatycal,
has atryplekoyidnical type krantz-anatomy, stomata complexes are anomotsytnical
type. Halimione verrucifera L. refers to xerohalophytes, is in the subdominant halophytic
phytocenoses northwestern Azov. We have shown that plants Taraxacum bessarabi-
cum - amphystomatycal type sheet, mezohalophyte type krantz-anatomy, stomata type
complexes - anomotsytnical. For quantitative anatomical features of leaf Taraxacum
bessarabicum can be attributed to mezohalophyte, hemicryptophytes.

As a result of it was found that leaves Limonium meyeri (Boiss.) O. Kuntze have
kranz-anatomy, characterized xeromorphynical structure of unicellular trychomes, be-
cause this plant evhalophyte - xerophytes, terophyte.

Our studies have shown that salinity causes resizing the main epidermal cells and
stomata complex violates their arrangement on both surfaces of the leaves. So as poly-
functional information epidermis tissue structural changes which reflect the progress of
adaptation processes in the leaves, can be a indicator of the impact of salt on plants in
general. Salinization leads to changes in the ratio of photosynthetic tissue and can act
as a marker of the state of soil salinity: in krynohalophyte shaped leaves xerosukulent-
nical structure in mesophytic-xeromorphynical and in evhalophyte - there xerophytic
structure.

Salinization causes structural changes in vegetative organs which may act as a
marker of the impact of excess salt on plants. Our studies have shown that the global
arid climate and increased salinity in the soil causes morphological and histological
biodiversity of halophytes northwestern Azov.
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Muxanbcbka JI.M.!, Moxunbko C.10.23, leapTtay B.B.!, AlyranH O.M.3, MopryH B.B'3

OOCHNIMKXEHHA BMICTY BIJTKA B NBPUAHUX NIHIAX NMWEHULUI - HOCIAX FTEHA
GPC-B1 BIA TRITICUM TURGIDUM SSP. DICOCCOIDES

"I[HCTUTYT chisionorii pocnuH i reHeTukn HAH Ykpainu,

Ykpaina, 03022, m. Kuis, Byn. Bacunbkiecbka, 31/17

2|HCTUTYT KNITMHHOI Gionorii Ta reHeTMYHOT iHxeHepii HAH Ykpainu,

Ykpaina, 03143, m. Kunis, Byn. Akagemika 3abonotHoro, 148, molgen@icbge.org.ua

SHauioHanbHWI TeXHIYHUIA yHIBEpCUTET YkpaiHu «KUTBCHKMIA NONITEXHIYHMIA IHCTUTYT iMeHi Iropsi

Cikopcbkoro», Ykpaina, 03056, m. Kuis, np. MNepemoru, 37

Mykhalska L., Pokhylko S., Schwartau V., Dugan O., Morgun B. STUDY OF
PROTEIN CONTENT IN HYBRID WHEAT LINES CONTAINING GPC-B1 GENE
FROM TRITICUM TURGIDUM SSP. DICOCCOIDES. Grain protein content is one of
the critical indicators of wheat quality. Does the gene Gpc-B1 from T. turgidum ssp.
dicoccoides have a positive impact on protein elevation in common wheat (Triticum aes-
tivum)? The measurement of total nitrogen was carried out with the Kjeldahl method on
Berh Labor-Technik Steam Distiller S4. 44 winter bread wheat hybrid lines of generation
F5 carrying Gpc-B1 of wild tetraploid (emmer) wheat (T. turgidum L. var. dicoccoides)
were analyzed. The results show the substituted gene Gpc-B1 increases total protein
content by 14% within a new genetic environment of commercial bread wheat.

36inblIeHHa BUPOBHNLUTBA 3epHa MLWEHULi Ta NOMINWEeHHS i AKOCTi € OCHOBHUMM
3aBAaHHAMU POCNMHHMLTBA YKpaiHu. LLiHHICTb NpogoBOnbY0ro 3epHa BU3HAYaEeThLCs Mo
npoteiny. BignosigHo go ACTY Ne3768-2010 nweHunua 1 knacy noBMHHa MicTUTK Binka
B 3epHi He MeHLe 14%, a 2 knacy — He MeHwe 12,5%. MpoTe B oCTaHHi gecaTupivys,
Ha nNpoTMBary 3pOCTaHHK BPOXAMHOCTI, SKICTb 3epHa MOTipLIyETbCS, BKIHOYAUM Mno-
KasHuK BMIicTy Binka. Tomy, Hamu 6ynu gocnigxeHHi ribpuaHi niHil nokoniHHa F5 Hocii
reHa Gpc-B1 gukoi TeTpannoigHoi nonbwu Triticum turgidum ssp. dicoccoides. BiH ko-
aye hakTop TpaHCKpUnLil, KM nig Yac (isionoriYHOro CTapiHHA BereTaTMBHUX YacTUH
POCNNHM CTUMYINIOE pemMobinisaLito HITporeHy, bepymy, LUMHKY Y 3epHiBKM, siki Hanuea-
toTbes. LUnaxom ymcneHHux cxpellyBaHb AaHWi reH OyB nepeHeceHUn y BiTYN3HSAHUN
panoHOBaHUN COPT M’SKOT 03UMOIT MeHULi KysanbHUK.

OtpumaHi 44 ribpuaHi ninii Hocii reHa Gpc-B1 Big Triticum turgidum ssp. dicoc-
coides, BuxigHWA mMaTepuHCbkn copT KysanbHuk i 6aTtbkiBcbka niHig Glupro, HagaHa
Jorge Dubcovsky (UC Davis) 6ynv npoaHanizoBaHi. BumiptoBaHHsi BMICTY 3aranbHOro
HiTpOreHy npoBogunu apbitpaxkHum Metogom Kenbgansa Ha niHii iHdpadyepBoOHOT
pirecTii Ta Steam Distiller S4 (Berh Labor-Technik, HimeuyunHa). MokasHukn BMIcTy
HITPOreHy nepexoByBanu Ha BMICT 3aranbHoro binka.

BcTtaHoBneHo, o 3 44 niHin 12-Tb manu BMmicT 6inka Bue 14%, 30-Tb BULle
12,5% i 2-i Buwe 12%. MakcumaneHuin BMIicT Ginka BusieneHo y niHii Ne10 — 16,18%,
MiHiManbHuUi y ninii Ne17 — 12,14%, a B cepeaHbOMy crnocTepiraBca npupict Ha 14%,
BiJHOCHO MaTepuHCbLKOro copTy. lMpu LboMy BMICT Binka y matepuHcbkoro copty Ky-
AanbHUK ctaHoBmB 11,85%, a y 6aTbkiBebkoi niHii Glupro — 15,84%. Xoua ninis Glupro
i XapakTepu3yeTbCSA BUCOKUM BMICTOM birnka, npoTe Ha npoTtmsary copTy KysnbHuK He
BUPI3HAETBLCS 3@ EKCTEP’EPOM, € MaNOBPOXANHOK | HU3bKOPOCIIOH.

OTpumaHi pesynbsraTtu cBigyathb, Wo nepemiweHnn reH Gpe-B1 gukoi nonbu B HoBe
reHeTUYHE OTOYEHHSI Cy4acCHOro BMCOKOMPOZYKTMBHOMO COPTY MLIEHMWLi M'SKOi, nosu-
TMBHO BMMMBa€ Ha piBeHb BMICTY Ginka B 3epHi. Bci ribpugHi niHii manu nigsuweHnn
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BMICT Gifika y NMOpPiBHSHHI 3 MaTepMHCbLKMM COPTOM B cepeaHbomy Ha 14%. NpoBeaeHi
OOCNIMKEHHS MaloTb BaXKIMBE 3HAYEHHS 3a0X04YHO4YM OO0 HACTYNHUX CeNneKUiiHuX pobiT
MO CTBOPEHHI0 HOBUX BUCOKOBINKOBUX BUCOKOMPOAYKTUBHUX COPTIB NLLUEHWUL,i M’SIKOI.

Péthe P., Gergely I., Ordog V.
EFFECT OF MICROALGAE LEAF TREATMENTS ON SUNFLOWER GROWTH,
PRODUCTION AND FATTY ACID COMPOSITION
Széchenyi Istvan University
Faculty of Agricultural and Food Sciences, Department of Plant Sciences
Var 2., Mosonmagyarévar, 9200, Hungary
e-mail: pothe.peter@sze.hu

Nowadays, algae products have increasing importance in plant production, as they
can increase yield and drought tolerance of field crops. Additionally, some microalgae
show crop protecting activity against fungal plant pathogens and contribute to the re-
duced use of chemical pesticides in the agriculture. There are increasing evidences that
the effects of environmental stress can be reduced in plants treated with microalgae.
The aim of the present research was to determine the optimum spraying time and mi-
croalgae concentration for sunflower to obtain a higher yield.

The experiments were carried out in the Mosonmagyarévar Faculty Farm in 2014.
The soil type was multi-layered humic, river-terrace soil. The upper 30 cm soil layer
had the following characteristics: humus content=3,09%, Ka =45, pH H,0=8.09, pHK-
CI=7,40. The sowing date was on 3rd April 2014. The plot size was 27 m2 (4,5%6m) with
6 rows of plants. The middle 4 plant rows were used for collecting samples. The 7 treat-
ments (including control) in 4 replications were arranged in a randomized block design.
The experiment included 28 plots. Sunflower (Helianthus annuus L.) cv."Nk Neoma”
was treated with the MACC-612 Nostoc enthophythum cyanobacterium and the MACC-
430 Tetracystis sp. green microalga, which originated from the Mosonmagyarévar Algal
Culture Collection (MACC). The first treatment was applied at the 4-6 leaf stage and
the second treatment at the rosette growth stage of sunflower. Plots were treated with
freeze-dried biomass of the MACC-612 and MACC-430 in a dosage of 400 and 700 g/
ha (in a concentration of 0.1%). Spray volumes were 400 and 700 L/ha in the first and
second treatment, respectively. During the experiments the following parameters were
recorded: plant height, diameter of head, plate weight, thousand achene weight, yield
(kg/ha), oil content, oil yield (kg/ha) and fatty acid composition. The effect of the microal-
gae treatments were evaluated by analysis of variance (ANOVA) and correlation analy-
sis. Laboratory measurements were carried out in the Institute of Plant Biology, Faculty
of Agriculture and Food Sciences, University of West Hungary, Mosonmagyarévar.

Diameter of head, plate size, achene weight, oil content, oil yield and various com-
ponents of fatty acid composition were significantly different in plots treated with mi-
croalgae compared to the control. Plants treated with the strains MACC-612 Nostoc
entophytum and MACC-430 Tetracystis sp. had 13% and 11% yield increase compared
to the control (3719 kg/ha), respectively. The yield surplus can be explained with the sig-
nificantly larger diameter of head and plate weight of treated plants. Larger plate diam-
eters resulted in bigger achene weight, which indicated a positive correlation between
the two parameters. The results proved the benefit of microalgae plant treatments. Sus-
pensions of the cyanobacterium (4192 kg/ha) and the microalga strain (4116 kg/ha)
positively affected the yield of sunflower.
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MpuknagiBcbka T.
OHTONEHETUYHI ACNMEKTU OEKOPATUBHOCTI
PARROTIA PERSICA B YMOBAX YKPAIHCbKOIO PO3TO4Y4A
BoTaHiyHuin cap HauioHanbHOro NicoTexHiYHoro yHiBepcuTeTy YkpaiHu
Byn. leHepana YynpuHku, 105, JbBiB, 79057, YkpaiHa
e-mail: prikladivska_tet@i.ua

Prykladivska T. ONTOGENETIC ASPECTS OF PARROTIA PERSICA ORNA-
MENTAL FOLIAGE AT UKRANION ROZTOCHA REGION. The young plant of Par-
rotia persica was observed at Arboretum of National Forestry University of Ukraine.
The shrub keeps autumn color from middle of September to the end of November. The
rose-purple young leaves decorate the plant in June — October. The summary period
with superb color continues during 150-160 days.

Pig Parrotia C.A. Mey. HanexuTb o poanHm Hamamelidaceae Lindl. BiH HapaxoBye
BCbOro Aa Buau: Parrotia persica (DC.) C.A.Mey. Ta Parrotia subaequalis (H.T.Chang)
R.M.Hao & H.T.Wei i oTpumaB Ha3By Ha 4eCTb HiIMEL|bKOro HaTyparicta Ta MaHApiBHUKA
Worana fAky6a ®pigpixa Binbrensma Mappota — J.J.F.W.Parrot (Andrews, 2007).

Bug Parrotia persica — nappouisi nepcbka abo 3anisHe AepeBo, WO NPUPOLHO
3pocTtae y NiBHiuHIn [Nepcii, Le po3norni kyLL, abo HeBenuyke AepeBLe, ke Ha JaHU Yac
LLle JOBOMi PiAKO 3yCTpivaeTbCs B AeHAPONOriYHNX Konekuiax CxigHoi €sponn. Bucoki
AeKopaTuBHI BNacTMBOCTI LbOro Buay (cpibnsicto-cipa Kopa, WO BigwWapoBYETbCA K
y nnartaHa i OCiHHE NUCTS SACKPaBOro >KOBTO-LLAPAaxoBoro 3abapBreHHs) B NOEAHaHHI
3 [OCTaTHbOK [AMfs HaluMx yMOB Mopo3ocTinkicTio (Biatobok, 1955; Rehder, 1949)
cnig po3rnsgaTy sik Baromy nepegymoBy A5 KOro Ginbly NornmbneHoro BUBYEHHS Ta
noganbLUOro BNPOBaMXKEHHSA B cagax i napkax YKpaiHu.

CapxaHeup P. persica, skuin 3poctae Ha Teputopii Apbopetymy botaHiuyHoro cagy
HINTY Ykpainm B ¢. CTpagy Asopiscbkoro p-Hy, 6yno npugdaHo y ceprnHi 2007 poky
Ha MixHapogHi BucTaBLi pocnvH y Bapwasi (Monbwa). CtaHom Ha kBiTeHb 2017 p.
pocnvHa nepebyBae Y BipriHinbHi dasi oHToreHesy, ii Bik CTaHOBUTbL 15 pokiB, BUCOTa
Kywia 2,4M, LWMpUHa KPOHM 2,6M.

MopiBHAHHA BereTauii P. persica B ymoBax Po3Touus 3 gaHumu ans Knesa (Xapke-
BMY, 1966) nokasye, Lo BereTauiiH1i nepiog HaLloi pocnuHW Tpueaniwwmi. Tak, nova-
TOK pO3MyCcKaHHs1 OPYHbOK i pO3BUTKY NUCTS BigOyBaeTbCA B KBiTHI, Ha 7-10 OHiB WBNA-
e, a MacoBUN NUCTONaA Ha ABa TWXHI Ni3Hiwe abo B3arani He CnocTepiraeTbes, Tak
AK Binblua YacTMHa NUCTA 3anuLIaeTbCa Ha POCMNMHI 4O BECHU HACTYMHOro pokKy. Take
avwe deHOoNorivYHoro arasiaMmy, To6TO TeHAeHLUIT 4O BiYHO3eMNeHnX BMAiB, 4acTo Cro-
CTepiraeTbCs y MOMOAMX POCITUH TPETUHHOIO MOXOOXKEHHS.

OcCKinbK/M OCHOBHMM AeKOpaTUBHMM akUeHTOM Y P. persica € OCiHHin konip nucTs,
a Takox Ackpase 3abapBrieHHa Monoaux NUCTKIB Ha npupocTtax notodHoro poky (Nich-
olson, 1989), ona BU3HaAYEHHS OEKOpaTMBHOIO edekTy dikcyBanu came TpuBarnicTb
deHodas i3 aMiHamm 3abapBrneHHs NIMCTOBUX NacTUHOK. OCIHHS 3MiHa KONbOpPY NUCTS
y P. persica nounHaeTbCA B cepefmHi BEpPECHs Ta TPMBAE 40 YaCTKOBOIO MOro onagaHHs
B KiHUi fiMcTonaga i OCiHHIN Konip npukpalwlae pocnuHy noHag 60-tu gHiB. JIucta Ha
nprMpocTax NOTOYHOIO POKY MOYMHAe PopMyBaTUCh Yy OPYrin Aekai TpaBHs, HabyBae
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POXXEBO-YEPBOHOIO KOMMbOPY Ha MoyaTky 4YepBHs i 3bepirae oro Ao KiHus oBTHS. [ik
iHTEHCMBHOCTI Takoro 3abapBneHHs1 Npunagae Ha KiHeLb YepBHS — CepeanHy CEprHS.

TakuM 4YMHOM, CyMapHa TpuBaricTb NepiofiB 3 siCKpaBUM 3abapBNEHHSIM NNCTSA
y P. persica ctaHoBnTb150-160 AHIB, WO 3HA4YHO Binblue Hix y GaraTbox BUAiB 3 edek-
THOI OCIHHBOI NaniTpoto, Taknx gk Acer palmatum, Euonymus alatus, Fothergilla ma-
jor, Rhus typhina Ta iH.

MigcymoByoun BuLLE HaBedeHe, MOXHa 3pobuTn BUCHOBOK, WO Parrotia persica
€ MepcrnekTMBHOK [eKOPaTVBHOK POCINHOK ANA CadoBO-MapkoBoro OyaiBHMUTBA
3axigHUX perioHiB YKpaiHW, @ OCHOBHMMW BaroMMMW MNpUYMHaAMK ii OOMEXEHOro
BMKOPWCTAHHS Cri BBaXaTW HEAOCTATHIO MONynsApu3alito, CKNagHoLLi 3 OTPUMaHHSM
Matepiany Ang pO3MHOXEHHSA Ta NOro BMPOLLYBaHHSAM i, SIK HACAI4OK LbOro, BiACYTHICTb
cafpKaHLiB BriacHOro BMpobHuuTtea. OCTaHHE MOXe ByTu NpUIAHATE SK NepLloYeproBe
3aBAaHHA ANs HACTYMHUX OOCHiAKEeHb AaHOMO BUAY.

Kapnenko B. I., ,Mputynsak P. M., aueHko A. A.
BNNMB BIONOIN4YHUX NPENAPATIB HA IHTEHCUBHICTb

ONXAHHA POCJIMH T'PEYKHU
YMaHCbKUA HaLioHanNbHUIM yHIBEPCUTET caiBHULTBA
Byn. [HcTUTyTCbKA, 1 M. YMaHb, 20305 YkpaiHa
e—mail: adatsienko86@mail.ru

Karpenko V.P., Prytulyak R.M., Datsenko A.A. THE INFLUENCE OF BIOLOGI-
CALS ON RESPIRATIONS INTENSITY OF BUCKWHEAT. The research results re-
garding respiration intensity of buckwheat by 27 % under the use of biological Diazo-
bakteryn and plant growth regulators Radostym were established.

Uman National University of Horticulture, Cherkasy region., Uman, Instytutska
Street, 1, 20305

3aranbHOBIOOMO, LLO YCi OCHOBHI (pi3ionoro-6ioxiMi4Hi NepeTBOPEHHST B POCIUH-
HOMY OpraHi3mi, y TOMy YMCIi AMXaHHSA, 3anexaTb Bif HU3KW 30BHILLHIX i BHYTPILUHIX
YMHHWKIB.

Y 3B’A3Ky 3 UMM Y nociBax rpevku copty €neHa B 2010-2012 pp. B ymoBax gocnia-
Horo nonst YMaHcekoro HYC 6yno npoBegeHo A0CNiAXEeHHs iIHTEHCUBHOCTI ANXaHHS PO-
cnuH moamdpikoBaHnum metogom (MpuuaeHko, Kapnenko, daueHko , 2016) 3a o6pobkum
HaCiHHSA rpedkn nepef ciBbor MikpobionoriyHMM npenapartom [iazobakTepuH (Ltamm
6akTtepinn Azospirillum brasilense 18 — 21410) y Hopmax 150, 175 i 200 mn okpemo
Ta CyMICHO 3 perynsitopom pocTty pocnuH Pagoctum (Emictum C — 0,3 r/n, kaniesa
Cinb anbda-HadTrnouToBoi kucnotn — 1,0 Mr/n Ta mikpoenemeHTr) y Hopmi 250 mn/T.
Ha dhoHi 3acTocyBaHHS BuULLEHa3BaHUX NpenapartiB NOCiBM rpeykn y casi nepLuoi napm
CrpaBXHix NUCTKIB obnpuckyBanu Pagoctumom y Hopmi 50 mn/ra.

BcTtaHoBneHo, wo y cepeaHbomy (3a 2010-2012 pp.) gocnimpkeHb nepeanocisHa
iHOKynsiList HaciHHA [iazobaktepuHom y HopMax 150—200 mn Ha rektapHy HOpMy Ha-
CiHHS Crpusna 3pOoCTaHHI0 IHTEHCUBHOCTI AMXaHHS POCMWH rpeykn Ha 3—7%. 3actocy-
BaHHsA Pagoctumy Ha ¢poHi 06pobku HaciHHA [iasobaktepuHom y Hopmax 150—-200 mn
nigBULLLYBarno iHTEHCUBHICTb AnxaHHs pocrnuH ao 0,80-0,83 mr BuaineHoro CO2/r cupoi
Macu 3a 1 roguHy, Wo nepeBuLLlyBarno KOHTposb Ha 8—12%. Hanbinblie nigBuLLEHHS
MOKa3HWUKIB IHTEHCUBHOCTI OUXaHHSA POCINH rpeykn Ha 27 % Oyno BiamideHo 3a aii ia-
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306akTepuHy y Hopmi 200 mn y cymiwi 3 Pagoctmom y Hopmi 250 mn/T nicnst o6po6kum
HaCiHHS Ta HacTynHOro obnpuckyBaHHs Nocisie Pagoctumom y Hopmi 50 mn/ra.

TakuM YMHOM, HaMBINbLL IHTEHCMBHUI Nepebir ANXaHHS Yy POCNMHAX FPEeYKn Mpo-
CTEXYETbCA 3a KOMMIIEKCHOTO BMKOPWUCTAHHS y MnociBax npenapariB: [iazobaktepuH
(06pobka HaciHHs) + Pagoctum (06pobka HaciHHS) + Pagoctum (ob6pobka nocisis). Lie
€ CBiYEHHSAM TOro, L0 OUXaHHS € FONTOBHOK MaHKOK OOMiHY PEYOBMH, a NiABULLEHHS
MNOro iHTEHCUBHOCTI Y pocnnHax rpedku 3a aii MBI i PPP BigoGparkae 3aranbHOBU3Ha-
HWUI B3aEMO3B’A30K: DOTOCUHTES — aCUMINATU — AUXaHHS — PICT Ta NiATBEPOXKYE BaX-
NNBICTb yYacTi B pOCTOBMX MpoLiecax ABOX MONTIOBHUX LMKAIB — OTOCUHTESY N OUXaHHS.

Muaa C., Nypcbka O.,Tpury6a O.

OCOBNMBOCTI ANENOMNATUYHOI AKTUBHOCTII BUAIB

POOY PYRETHRUM ZINN.

TepHONINbCbKNA HaLiOHaNbHWA NegaroriyHnin yHiBepcuTeT iMeHi Bonognmupa HaTto-
Ka, Byn. M. KpuBoHoca, 2, M. TepHonink, 46027, YkpaiHa

e-mail: spyda@ukr.net

Pyda S., Gurs’ka O., Tryhuba O. FEATURES OF ALLELOPATHIC ACTIVITY OF
SPECIES OF THE GENUS PYRETHRUM ZINN. The thesis focuses on the allelopathic
activity of vegetative and generative organs, vegetable remains and rhizosphere soil of
species Pyrethrum parthenium (L.) Smith. and Pyrethrum coccineum (Willd.) Worosch.
The research defines the contribution of some groups of biologically active compounds
in the formation of allelopathic effects and aftereffects of plant exudations.

BaxxnvBum 3aBOaHHSAM cydacHoi Gionorii € 4ocnimKeHHs MexaHi3MiB B3aeMOZiT Mixk
Pi3HUMM XXMBUMMW OpraHiaMmamu, siki BigOyBatoTbCsl Ha YCiX PIBHAX OpraHisayii XXnBoro Ta
3abe3ne4vytoTb B3aEMO3B'SI30K i B3aEMOpPETynsiLito eKkocucTeMu. HeaBaxkatoum Ha 3Ha4Hy
rocrnofapchbKy LiHHICTb | akTUBHY iHTpoAyKLUito BuaiB pogy Pyrethrum Zinn. B YkpaiHi ix
anenonaTtu4yHui NOTeHLian BUBYEHUIN oparMeHTapHO.

MeToto poboTu Byno 3’cyBaTu anenonatuyHy akTUBHICTb €K30MeTaboniTiB BUAIB
P. parthenium (L.) Smith. (coptn White Gem, Phlora Pleno, Golden Ball, Snowball) Ta
P. coccineum (Willd.) Worosch i BcTaHOBUTU porib OKpeMux rpyn GionoriyHo akTUBHUX
peyoBuH (BAP) y bopmyBaHHi anenonatnyHoi 4ii pOCNMHHMX BUAINEHb.

BcraHoBneHo, wo sugu P. parthenium Ta P. coccineum ycnilwHoO iHTpoAyKoBaHi B
I'PYHTOBO-KNiMaTUYHNX yMoBax 3axigHoro Jlicocteny, npoxoasTb NMOBHUI LMK PO3BUT-
KY, POPMYIOTb XUTTE3QATHE HACIHHS, CTBOPIOKOTL CNIPUATAIMBUN anenonaTuyHUn pexmnm
i He BMKITMKAKOTb 'PYHTOBTOMM. 3a BMICTOM (PiTOIHrOITOPIB Y BOAHMX, CIMPTOPO34YMHHUX
i NeTknx BuaineHHax opranu P. parthenium i P. coccineum po3TalloBytOTbCA HACTyM-
HUM YMHOM: HaCiHHA>NUCTKU>CYLBITTA>CTebNa>kopeHi. ik anenonaTtm4yHoi akTUBHOCTI
NUCTKIB Npunagae Ha novaTok BereTauil Ta UBITIHHA, CyLBiTb — LBITIHHA-M040HOLEH-
HA. [MipeTpyM giBounin Hakonudye Hanbinblue giToiHridiTopis. Hameuwy anenonartumy-
HY aKTMBHICTb BUSIBMSOTb BOOOPO3YMUHHI BuAineHHst coptiB Phlora Pleno i Snowball,
cnmpTopo3unHHi ekcTpaktu White Gem, Golden Ball ta Phlora Pleno, netki cnonyku
Snowball i White Gem. 3Ha4HWIA BMICT (piTOIHriGITOPIB BUSBNEHO Y BOOHUX EKCTPakK-
Tax nicnsbkHUMBHMX pelTok Snowball i Golden Ball, cnuptoBux Butsxkax Golden Ball
Ta Phlora Pleno. AnenonaTtnyHa akTUBHICTb pM30CepHOro r'pyHTy NipeTpymMiB 3pocTae
BMPOAOBX Beretaii poCrnvH, MakCumarbHy - BUSIBNEHO Mig Yac OyTOHi3auii-UBITiHHS.

ISSN 1996-4536 (print) ¢ ISSN 2311-0783 (on-line) e BionoriuHi Ctygii / Studia Biologica e 2017 e Tom 11/Ne3—4 ¢ C. 9-108



OHMoeeHe3 pocnuH y npupodHOMy ma mpaHcgopMogaHOMy cepedosuLyi.
®iionozo-6ioxiMiuHi ma ekonoziyri acnekmu 39

Y hasy NnogoHOLLEHHSA BMICT iHMOITOPIB y FPYHTI 3MEHLLYETLCS, a MiCns NPUNMHEHHS
BereTauii KiNbKiCTb anenonaTnmyHo akTUBHUX CMOMYK € MiHIMaIbHOL0, L0 XapakTepusye
nipeTpymMn K KynsTypu BignosigHo 3 nomipHum (P. parthenium) i HU3bKMM piBHEM ane-
nonatunyHoi akTuBHocTi (P. coccineum).

PocnvHn P. parthenium i P. coccineum akymyntorTb 3Ha4Hi KinbkocTi BAP, Kinb-
KICTb SIKMX 3pOCTae y psgi KopeHi-ctebna-HaciHHA-CyUBITTA-NUCTKK. [1iK HakonuyeHHs
npunagae Ha no4yaTok BereTauii (BiTamiHu), ByToHI3auilo (naBoOHOIAM, TaHiHW), LBITIH-
Hs1 (edbipHi onii, cymMapHuiA BMICT (PEHOMNbHMX CMOMyK, riaBoHOIAN), NITO4OHOLLEHHS
(opraHiyHi kucnotu). Bucokmii BMIiCT oeHOoNbHMX crosnyk, 6iocrnaBoHOIgiB i opraHivyHmX
KNCNOT BUSABIIEHO TAKOX Y HaA3EMHUX peluTkax. BctaHoBNeHO, Wo anenonatnMyHa ak-
TMBHICTb NETKNX BUAiNeHb NipeTpyMiB obyMmoBneHa BMICTOM edipHUX onin. Y cknagi
edipHMX onin NUCTKIB, CyUBiTb | HaciHHA P. parthenium nepeBaxatoTb MOHOTEPMEHOI-
Oun, 30Kpema Kamdopa Ta XpudaHTeHinauertar; HaciHHs P. coccineum — cecksiTep-
MeHW, NUCTKIB i CyLBIiTb — IX KUCHEBMICHI noxigHi. [JJoMiHyto4MMKn crnonykamn nucCTKiB
nipeTpymy 4epBOHOrO € cnatyrneHon i kamdopa, CyuBiTb — KapiodineHokeus i
kamdopa, HaciHHA — [-chapHe3eH i kapiodineHokcua.

OTXe, anenonaTM4yHUI MNOTEHLUian AOCHiAKYBaAHUX POCIIMH BU3HAYaETbCA KOM-
nnekcHoto gieto BAP pi3Hoi ximiyHOT npupogn. Y cknafi BeretaTMBHUX OpraHiB nipe-
TpyMiB AOMiHYBanu iHriGiTopn peHonbHOI NPUpPOoaK; CyLBITb Ta HACIHHS — TepneHoian
Ta opraHiyHi kncnotu. CTumyntooya gis ek3oMeTaboniTiB KOPEHIB CIPUYMHEHA HAsIBHIC-
TO (pr1aBOHOIAIB | TaHiHIB.

Romanenko K., Babenko L., Shcherbatiuk M.,
Negretsky V., Kosakivska l., Vasheka* O., Romanenko* P.
EFFECTS OF GIBBERELLIC ACID AND BENZYLAMINOPURINE
ON MORPHOGENESIS OF POLYSTICHUM ACULEATUM L. GAMETOPHYTE
IN CULTURE IN VITRO
M.G. Kholodny Institute of Botany of the NAS of Ukraine
2, Tereshchenkivska st., 01601, Kyiv, Ukraine
*Taras Shevchenko National University of Kyiv, Educational and Scientific Centre
“Institute of Biology and Medicine”, 03127, 2, Academician Glushkov avenue, Kyiv, Ukraine
e-mail: k_romanenko@ukr.net

Ferns are an ancient group of plants whose development cycle consists of game-
tophyte and sporophyte phases that differ in their morphological and biological fea-
tures and existence requirements. The problem of an effective application of exogenous
phytohormones to optimize fern spores germination and gametophytes formation in
culture in vitro is little-studied (Babenko et al., 2015). Therefore, the aim of our work
was to reveal some possibility of phytohormonal regulation of gametophyte growth and
morphogenesis in homosporous ever-green fern Polystichum aculeatum (L.) Roth. in
culture in vitro.

According to the methods (Arnautov, 1987, Hua et al., 2009) spores were sown on
Petri plates on Knop liquid growth medium containing gibberellic acid (GA3) and benzyl-
aminopurine (BAP) at concentrations of 10-5 M, 10-6 M, 10-7 M, 10-8 M. Knop medium
without any hormones was used as control. Gamethophytes development was studied
using binocular microscope MBC-9.

The results of our studies indicated that various concentrations of GA3 and BAP
in the growth medium caused the following morphological changes in the gametophyte
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development. Exogenous BAP suppressed gametophyte development at the proto-
nema stage due to removal of apical dominance. The degree of impact depended on
hormone concentrations. At 10-5M of BAP, 90% of gametophyte population consisted
of protonemas formed of 5-6 cells with side branches, which were produced following
the emergence and division of several initial cells that made protonemas branched. At
10-6M of BAP protonemas were more branched or ampliate near the base with ultimate
prominent initial cells. At 10-7 M and 10-8 M of BAP there was observed some enlarge-
ment of prothallus having an uneven edge, often very branched. In controls, samples
had the form of a well developed spatulate prothallus on which wing pads and cleft
began to form. Under the influence of exogenous GA3 there were formed abnormal
thalluses as a result of cells growth disturbance via extension. Increase of phytohor-
mone concentration enhanced morphological abnormalities and thalluses immaturity.
At 10-5 M of GAS thalluses acquired an elongated form with an uneven edge, cleft was
absent, wings were not formed. At 10-6 M of GA3 a cordate form was missing; thalluses
where elongated, ampliate from upper edge, some of them had a shallow cleft. In an ex-
periment with GA3 of 10-7 M cleft was present on the top of thallus permanently, some
specimens had nonsymmetrical wings. At 10-8 M of GA3 outwardly gametophytes were
similar to controls, but they had predominantly nonsymmetrical wings, often with un-
even «ragged» edge; sometimes, cleft was deformed. Formation of reproductive struc-
tures was not observed.

Thus, for the first the development of gametophyte of P. aculeatum was studied in
culture in vitro and effects of exogenous phytohormones on the morphogenesis were
analyzed. Exogenous BAP inhibited the development of gametophyte at the protonema
stage due to removal of apical dominance. The degree of inhibition depended on BAP
concentrations in growth medium. Under the influence of exogenous GA3 there were
formed abnormal thalluses, and morphological abnormalities of thalluses as well as
degree of their immaturity were directly proportional to phytohormone concentrations.

WeB4yk O., LLlep6uHa M.
OCOBJINBOCTI BETETATUBHOIO PO3MHOXXEHHA OEPEBHUX POCITUH

3A ,U,I'I' CTUMYNATOPIB POCTY
BoTaHiuHni cag J1bBIBCbKOrO HaLioHanbro yHiBepcuTeTy iMeHi IBaHa ®OpaHka
Byn. YepemwuHu 44, m.J1bBiB, 79014, YkpaiHa
e-mail: botsad@franko.lviv.ua

Shevchuk O., Scherbyna M. VEGETATIVE PROPAGATION OF INTRODUCED
WOODY PLANTS USING GROWTH STIMULENTS. The article contains characteriza-
tion of vegetative and seed propagation futures of woody plants introduced into Bo-
tanical Gargen of the lvan Franko National University of Lviv. It is estabilshed that the
ptocess of rooting of woody plants can be activated wiht the help of growth stimulators.

BuB4YeHHS i po3p006neHHs epeKTUBHMX METOAIB BErETaTUBHOIO PO3MHOXEHHST Ma-
NOMOLUNPEHUX PEMIKTOBUX POCIVH € akTyanbHUM MUTaHHSAM ANs MPUMHOXEHHS iHpoay-
LeHTiB B yMoBax 3axigHoi Ykpainu. [ocnimkyBaHnMmn ob’ekTammn Bynn BaXKKOYKOPiHH0-
BaHi JepeBHi pocnuHU: ranesis kaponiHcbka (Halesia carolina L.), marHonia CynaHxa
(Magnolia x soulangiana Soul.-Bod.), Tnc ganekocxighni (Taxus cuspidata Siebold et.
Zucc.ex Endl.), kpuntomepis anoHcbka (Cryptomeria japonica D. Don), cekBosigeHOpOH
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BEIeTEHCbKNN — MaMoHTOBe AepeBo (Sequoiadendron giganteum (Lindl.) J. Buchholz),
KyHiHramiss naHuetHa (Cuninghamia lanceolata Hook.), MmikpoGioTa nepexpecHonapHa
(Microbiota decussata Kom.), sanvHa kaHagcbka 'KoHiyHa' (Picea glauca (Moench) Voss
‘Conica’).

OTprMaHHSA BKOPIHEHMX XUBLLIB CTaro MOXIVMBUM 3aBASKMA 3aCTOCYBaHHIO CTUMY-
NATOPIB: YapKopy, KOpHeBiHY, emicTumy C, 10K, mopdonigy Ta HiTpuny. Yapkop - Kom-
no3uuisi perynaTopiB pocTy NPUPOLHOro NOXOAXEHHS i CUHTETMYHUX aHanoriB giTorop-
MOHiIB. XXuBLi gocnigxyBaHmx 06’ekTiB BHOCUMIN y po34vmH Yapkopy (0,1%), BuTpumyBa-
nn 18-20 roauH, 3amMmMBanu BoAdo i NepeHocunun B cyocTpaT onst yKkopiHeHHs. HarnBu-
LLMI Bi4COTOK YKOPiHEHHS (75%) cnocTepiranu y HaniB3gepes’aHinux xusLis Magnolia
x soulangiana. KopHeBiH - aHanor retepoaykcuHy (0,5% iHgonin-macnsHa kucnorta).
KopHeBiHOM npoBoAMnM onyapeHHs 3pisiB 6eanocepeaHbo nepea nocagkoro. Edektuns-
HUMW 015 BKOPIHEHHS OOHOpPIYHMX XMBLUIB Taxus cuspidata BusiBunmce: IOK (5:105 mr/
M) — 62,5%, emictum C (5:104 mr/mn) — 60%, mopdonig (5:103 mr/mn), HiTpun (5:104
mr/mn) — 38%. TemnepaTypa y NPUMILLEHHI, 3aXULLEHOMY Bif MPSAMUX MPOMEHIB COHLA,
ctaHoBuna +20-23°C.

BusaBneHo no3UTMBHUI BB CTUMYNATOPIB POCTY Ha YTBOPEHHS Kantocy Ta yKopi-
HEHHS XMBUIB PiOKICHUX IHTPOOYKOBaHUX OEPEBHUX POCNUH. Harkpalli pesynsratn B
aocrigax 3 yKopiHeHHs1 AaHux 06’ekTiB B ymoBax 6oTaHiuHoro cagy JIHY im. IB. ®paHka
crnocTepiranucb 3a Ail Yapkopy.

Sierpien M., Seta-Koselska A., Skorzynska-Polit E.
PHENYLALANINE AMMONIA-LYASE ACTIVITY IN CALLUS CELLS OF LINUM
USITATISSIMUM L. EXPOSED TO SA AND MEJA — A PRELIMINARY STUDY
Department of Plant Physiology and Biotechnology
The John Paul Catholic University of Lublin,
20-708 Lublin, Konstantynow St. 1°7
e-mail: eskorzynska@kul.lublin.pl

Jasmonic acid (JA) and salicylic acid (SA) mediating plant signalling pathways pro-
duce various secondary metabolites that inhibit pathogen and insect growth and devel-
opment as well as volatiles that attract natural enemies of insect pests. Phenylalanine
ammonia-lyase (PAL) is one of the most important enzymes engaged in production
of secondary metabolites. This enzyme is the first and committed step in the phenyl
propanoid pathway and is therefore involved in the biosynthesis of the polyphenol com-
pounds such as flavonoids, phenylpropanoids, lignin, or lignans in plants.

The aim of the experiments was to examine the SA and MeJa action on the PAL
activity in callus culture of flax in in vitro conditions in order to find a good elicitor of the
enzyme activity.

Seeds of Linum usitatissiumum were sown into sterilized soil and grown in dark-
ness in a breeding chamber at 24°C for one week. After 7 days, the seedlings were cut
and sterilized. Hypocotyl segments were cultured in Petri dishes on a modified MS me-
dium (2 mg L-1 nicotinic acid; 2 mg L-1 pyridoxine) supplemented with 3% (w/v) sucrose
as a carbon source and solidified with 0.8% agar. SA and MeJa were added into sta-
bilized callus cultures of Linum usitatissiumum in two concentrations: 50 and 100 puM.

After 3, 7, and 14 days of callus tissue exposure to SA and Meda, 1 g of the plant
material was grounded in extraction buffer 0.1 M TRIS/HCI pH 8.8. The enzyme extract
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was centrifuged for 15 min. at 12000xg. The reaction mixture consisted of 0.1M TRIS/
HCI buffer (pH 8.8) and 5mM phenylalanine. The samples were incubated for 1 h at 40
C in the dark. PAL activity was measured spectrophotometrically at 290 nm at a tem-
perature of 40 °C.

After 3 days of callus exposure to 50 uM SA, the PAL activity increased 2.5 times in
comparison with the control, after 7 days the enzyme activity was enhanced more than
threefold compared to the control and after 14 days the activity was still high. After 3
days of treatment of callus tissues with 100 uM SA, PAL activity increased to 130% in
comparison to the control, after 7 days the activity of the enzyme increased more than
three and half fold and slightly decreased after 14 days but it was still higher than in the
control sample.

An increase in PAL activity was observed after 14 days of callus exposition to 50
MM Meda. A higher concentration of MeJa (100 uM) caused an increase in in PAL activ-
ity after 7 days. In callus tissue of flax SA seems to be a better elicitor of PAL activity
than MedJa.

Bacrok B.A., KocakiBcbka I.B.
FMBEPENIHONOOIBHI PEHOBUHU B OHTOIEHESI
POLYSTICHUM ACULEATUM (L.) ROTH.
IHcTuTyT 60TaHikM iMm. M.T. XonogHoro HAH Ykpainu
Byn. TepelyeHkiBcbka, 2, M. Kuis, 01004, YkpaiHa
e-mail: vasyuk@ukr.net

Vasyuk V.A., Kosakivska |.V. GIBBERELLIN-LIKE SUBSTANCES IN ONTO-
GENESIS OF FERN POLYSTICHUM ACULEATUM (L.) ROTH. For the first time, the
pattern of gibberellins accumulation and localization in sporophyte organs of a homo-
sporous evergreen fern Polystichum aculeatum (L.) Roth during six phonological phas-
es of development has been studied. The highest content of free GLS in fronds was
detected during active metabolic processes (primary growth, spore formation). A sharp
increase in GLS and GA3 content in the rhizome during winter vegetation that corre-
sponded to the initiation of new spring fronds has been found.

lonoBHMMYK GionoriyHMMK pyHKLISMK riGepeniHiB BBaXKalOTbCs y4acTb y perynsauii
NpoLEecCiB NPOPOCTaHHS HacCiHHSA, KoopAuHauis noainy KiiTUH | IXHbOro po3TAry,
OeTepMiHyBaHHS CTaTi, iHOYKUis UBITiIHHA KBiTKOBUX pocnuH (Gupta, Chakrabarty, 2013;
Gantait et al., 2015). HasBHicTb ribepeniHiB y 6aktepiii, rpubiB, CMOPOBUX i HACIHHEBUX
POCINH Pa3oM 3 YHI(iKOBaAHICTIO IXHIX OCHOBHUX CTPYKTYPHUX €MEMEHTIB CBig4YUTb NPo
Te, WO CMHTE3 LUX CMOMyK BiabyBCS Ha paHHix eTanax eBosntouii. ManopoTi npuBepTaoTb
ocobnmBy yBary OOCHIOHUKIB Y 3B’A3KY 3 BUBYEHHSIM €BOJOLINHOI iCTOPIii POCIMHHOIO
LapcTBa, 3anuLiayncb Npu LbOMY HaMBinbLL OUCKYCIMHOK TPYMo Yy cucteMaTuui i
dinoreHii. CTaH BMBYEHOCTI ribepeniHiB nanopoTtelr BUCBITNEHO y ornsigax (Vanden-
bussche et al., 2007; Vasyuk, Kosakivska, 2015). BogHouac BigkpnTMm 3anmiiaTbCs
NMUTaHHA WOAO0 Y4YacTi LUMX FTOPMOHIB Y perynsuii npoueciB pocty CnopomiTy, IXHbOT
B3aeMogii 3 iHWKUMK Kracamu ropMOHIB Mig Yac XUTTEBOMO LIMKIY CYAUHHUX CMOPOBUX
pocnvH. MeTow Hawoi pobotn 6yno igeHTUdiKyBaTM BifbHI Ta 3B’A3aHi opmu
ridepeniHis, AOCNIANTM IXHIO NTOKani3aL,ito Ta XxapakTep akyMynsuii B opraHax cropodiTy
Polystichum aculeatum (L.) Roth. Ha pi3HMX dbeHonoriyHNxX hasax Po3BUTKY.
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PocnvHn P. aculeatum BupollyBanu Ha JocnigHux ginsHkax boTaHiyHoro cagy
iMmeHi akagemika PomiHa KuiBCbkoro HauioHanbHOro yHisepcuteTy. [ocnigkyBanucb
Hag3eMHa 4JacTuMHa (Bal) Ta KOpeHeBMLla Ha Pi3HUX daszax PO3BUTKY: IHTEHCUBHOIO
pocty (l); dopmyBaHHsa copyciB (II), cnopoHoweHHs (l11); niTHboi (IV); ociHHbOI (V)
Ta 3umoBoi Beretauin (VI). INbepeniHn Buginanu Ta igeHtudikysanu: MP metogom
Giotecty, K3 — BEPX-MC (Bactok 1a iH., 2016).

Ha Bcix gocnigpkeHnx dpasax po3Butky B opraHax cnopodity P. aculeatum Buss-
neHo sucokun BmicT IMP. Hanbinbwwn Bmict o6ox dopm ITIP 3apeectpoBaHo y | Ta Il
¢azy. 3MiHM y CniBBIQHOLIEHHI MiXX BiNbHMMM | 3B’A3aHMMK hopMaMn FOPMOHY onoce-
peaKOBaHO 3acBiguunIIu, WO 3POCTaHHSA BMICTY akTMBHUX oopM Bigbynock Ak 3a paxy-
HOK CUHTe3y de novo, Tak i LWNAXoM TpaHcdopmalii 38’a3aHUX popM Yy BinbHI. Y V Ta
VI dasu y Basix cnoctepiranocb cyTtteBe 3HMxXeHHA BMmicTy ITIP. AxicHui cknag TP
y KOpeHeBWLLi Ta Basgx byB nogibH1m. BuasneHun Bucokmii BMIiCT 3B’s3aHux doopm 1P
y kopeHeBuLLi P. aculeatum Bkasye Ha 3anacatoudy yHKLUi0 LmX OPM rOPMOHY i MOX-
NMBICTb X NoJanbLUOro NepeTBOPEHHSA B akTUBHY hopMy, 3adisHy B perynsuii pocty
Bal Ta yTBOpEeHHs cnop. Ha ctagii 3umoBoi Beretauii 3achikcoBaHo 36inbLUEHHS Kinb-
KocTi 06ox cdoopm [TIP, wo BiporigHo 3yMoBneHo nogarnbluoto ydacTio TP y perynauii
npoLieciB 3aknagaHHa Y KOPEHEBMULL HOBUX BECHAHUX Bal. BCTaHOBNEHO nepeBaxaHHs
BinbHUX popm K3 y Basax snpogosx | Ta Il pas. Y hasy niTHbOI BereTauii 3agikco-
BaHO pi3ke 3pOCTaHHA BMICTY 3B’A3aHUX (hOpM ropMoHy. Y dasu popmyBaHHSA CopyciB
Ta OCiHHbOI BereTauji BMICT BifbHOi Ta 3B’A3aHOi hopm K3 3HaxoamBcst y Onmabkumx
Mexax, Togi K y chady 3MmMoBOi BereTauil KinbkicTb 3B’s3aHoi K3 3HoBY 3pocna.

BusABneHi oHTOreHeTUYHi KOnMBaHHS PiBHIB (DITOrOPMOHIB [03BOMSAOTb CTBEPAXKY-
BaTW, WO dyHKLiOHanNbHa akTMBHICTb ribepeniHiB P. aculeatum mae ogHakoBy Hanpas-
NEHICTb 3 TaKOK Y POCINH iHLUNX CUCTEMATUYHUX TPY.

Vedenicheva N., Kosakivska I.

CYTOKININS CONTROL OF FERNS DEVELOPMENT

M.G. Kholodny Institute of Botany of the NAS of Ukraine, 2, Tereshchenkivska Str.,
01601, Kyiv, Ukraine, e-mail: vedenicheva@ukr.net

Cytokinins are involved in plants growth and development regulation. They stimu-
late cells division and shoot apical meristems initiation and activity, delay leaves se-
nescence, inhibit roots growth and branching, control sink/source relationships, seeds
germination, nutrient uptake, response to stresses etc. Cytokinins are widely distributed
throughout the plant kingdom. However, the pathways of their biosynthesis and metabo-
lism in plants of various taxonomic positions differ. Cytokinin functions and signaling
have obviously been formed gradually during evolution that is confirmed by the results
of sequencing genomes and phylogenetic analysis of various plants (Pils, Heyl, 2009;
Frébort et al., 2011, Spichal, 2012). Among the higher plants the hormonal regulation of
vascular cryptogams growth and development is the least studied. Information on the
cytokinins role in these organisms is limited by a few reports about their identification or
effect on plant growth in vitro. The aim of this study was to investigate cytokinins dynam-
ics in organs of 3 species of ferns at different ontogenesis stages.

Plant material for analysis was obtained from ferns (Salvinia natans (L.) All., Polys-
tichum aculeatum (L.) Roth., Dryopteris filix-mas (L.) Schott) grown in natural conditions
in the O.V. Fomin Botanical Garden (Kyiv). Cytokinins after extraction and purification
were identified and quantified using HPLC (Agilent 1200 LC, USA).
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In water fern S. natans the highest level and widest spectrum of endogenous cy-
tokinins were detected in floating fronds at the beginning of sporophytes development
(stage of intensive growth, June). The submerged fronds contained only trans- and cis-
zeatin and the level of the first was twice less. As growth rate decreased the cytokinins
content dropped (stage of stationary growth, July). Conjugated form of zeatin (zeatin-O-
glucoside) appeared in organs at the reproductive stage (August) of fern development,
when the growth stopped. A high cytokinins level was determined in sporocarps where
spores intensive formation and maturation took place. Cytokinins distribution between
floating and submerged fronds testified to these organs functional non-equivalence and
a more significant role of floating fronds in phytohormone production.

In the evergreen fern P. aculeatum the largest amounts of free active cytokinins
were detected in fronds at the early vegetation stage (snail stage, April), when the
growth rate was maximal. The transition to the reproduction stage (May) was associ-
ated with a high level of trans-zeatin, zeatin riboside and zeatin-O-glucoside in fronds.
In the period of winter vegetation (February) a significant concentration of trans-zeatin
was maintained both in fronds and rhizomes. Since the P. aculeatum plants remain
green in winter, it can be assumed that the function of cytokinins in fronds at this time is
to maintain a certain level of photosynthetic pigments. These hormones ability to control
the chlorophyll accumulation is well known to occur both in flowering (Talla et al., 2016)
and cryptogamous plants (Sabovljevic et al., 2010). During maturation of spores (June)
when fern growth is paused, the content of active cytokinins decreased significantly,
while the level of inactive cytokinins (zeatin-O-glucoside and cis-zeatin) increased.

The level of active cytokinins in fronds and rhysomes of D. filix-mas was lower as
compare to P. aculeatum at the snail stage (April). It increased twice at the stage of re-
productive organs (sporangia) formation (May). The accumulation of zeatin-O-glucoside
in D. filix-mas organs was detected in this period. The level of all cytokinins decreased
to minimum values when fern vegetative growth stopped and spores maturation oc-
curred (June).

Thus, cytokinins levels in ferns organs change according to the development stag-
es and that indirectly indicates that these phytohormones are involved in growth and
reproductive processes regulation.

BowTeHko J1., KocakiBcbka .

IHAONIN-3-OLTOBA KUCITOTA B OPTAHAX CIMNOPO®ITY

EQUISETUM HUEMALE L. HA PI3BHUX ®EHONOIN4YHUX ®A3AX PO3BUTKY
IHCTUTYT B6oTaHikM im. M.I. XonogHoro HAH Ykpainu

By”n. TepelyeHkiscbka, 2, M. Kuie, 01601, YkpaiHa

e-mail: lesya_voytenko@ukr.net

Voytenko L., Kosakovskaya I. INDOLE-3-ACETIC ACID IN ORGANS OF SPO-
ROPHYTE OF EQUISETUM HUEMALE L. AT DIFFERENT PHENOLOGICAL PHAS-
ES OF DEVELOPMENT. For the first time, the dynamics of accumulation and specific
features of active and conjugated forms of indole-3-acetic acid (IAA) localization in or-
gans of sporophyte of Equisetum hyemale L were analyzed using the HPLC-MS method.
It was shown that a specific feature consisted in the dominance of the hormone conju-
gated form. The obtained results attested to a regulatory role of IAA during the transition
from the vegetative to generative phases of sporophyte generation development.
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Haibinbw nowmpeHMM NpeacTaBHUKOM aYKCMHIB Yy KBITKOBMX POCIMH € iHAOMIN-
3-ouTtoBa kucnota (IOK). BoHa cuHTe3yeTbcsa B anikarnbHii MepuctemMi ctebna i mono-
OUX NUCTKax, TPaHCMOPTYETLCA MO (PrioeMi Ta KCUIEMi, CTBOPIOOYM NEBHUN FpadieHT
KOHLIEHTpaUi Y340BX BEpPTMKaIbHOI OCi pocnnHW, 6epe yyacTb y NokanbHOMY i Bigaa-
neHomy curHaninrax (Simm et al., 2016). IOK koHTpontoe embpio-, opraHo- Ta Mopdo-
reHes, anikanbHe JOMiHYBaHHS, CYANHHY andpepeHLiauito, NoNsIPHICTb OpraHiB, po3Bu-
TOK KOPEHEBOI CUCTEMMW, HACIHHS i NNOAIB, CTUMYJSIIOE PICT KIMITUH pO3TAryBaHHAM, 6epe
y4yacTtb B perynsauii knitmHHoro uunkny (Enders, Strader, 2015). XapakTep Aii citorop-
MOHIB BU3Ha4YaeTbCA 6anaHCcoM MixX BifTlbHUMM Ta KOH'HOroBaHUMM oopMaMm Ta iXHbOH
nokanisauieto B opraHax i TkaHumHax pocrnuvH (Hirose et al., 2008).

MeToto Hawoi pobotn 6yno npoanisyBaTn AMHaAMIKy HaKOMUYEHHS Ta OcoOnu-
BOCTi fokani3auii akTMBHOI Ta koH’toroBaHoi ¢opm IOK B opraHax cnopodiTy xBowia
3umytovoro (Equisetum hyemale L.) Ha pi3Hnx dpeHomnoriyHux dpaszax po3BuTKy. Jocnia-
XKyBanu KopeHeBuLLa, BereTaTuBHi i penpoaykTmeHi naroHn | i ll-ro poky BereTtauii Ta
cTpobinu, BigibpaHi y nepiog 3 nmoTtoro no nucronag 2014-15 pp. BaratopivyHun Biu-
HoseneHun E. hyemale xapakTepunsyeTbCcsa HasiBHICTHO OgHOro Tuny naroHa. CnopoHo-
LLUEHHs BigOyBaeTbCA 2 pasu Ha pik — HaBecHi Ta BoceHn. AHani3 |OK npoBogunu Ha
pianHHoMy xpomatorpadi Agilent 1200 LC 3 giogHo-maTpuyHum getektopom G 1315 B
(CLUA). UndpoBuin matepian obpobnanmn CTaTUCTUYHO 3a OOMOMOrow nporpam MS
Excel 2002 i Origin 6.0. JocToBipHiCcTb pi3HULi ouiHioBanu 3a kputepiem CTlofeHTa,
BMKOPUCTOBYOUM 5% piBeHb 3HAYyLLOCTI.

Y pesynbraTi NpoBeAeHUX AOCMigpKeHb BCTAHOBMEHO, LLO Y KOPEHEBUL Ha BCiX
dazax, oKpiM OCIHHbOIO CMOPOHOLLEHHS, KiNbKiCHO MepeBakana KoH'loroBaHa chopma
ropMmoHy. Makcumym HakonuveHHst imobinbHoi IOK BusiBneHo y hasy BUMYLLEHOrO 3u-
MOBOIO Crokoto (126,7+6,3 Hr/r cupoi peyoBuHM (C.p.)), MiHIMyM — y a3y BECHSAHOro
crnopoHouleHHs (33,7+1,7 Hr/r ¢c.p.). Y ¢asy iHTEHCUBHOIO POCTY PENnpOaYyKTUBHMX Ma-
FOHIB |-ro poky po3BuTKY Npu oOpMyBaHHI Ta 4O3piBaHHI Ha X BepXiBUi penpoayKTuB-
HUX CTPYKTYP (BECHSIHO-NIiTHI nepiog) BmicT IOK 36inbluyBaBCcs nepeBaxxHO 3a paxy-
HOK KOH'toroBaHoi oopmu. OCiHHI cTpobinu xapakTepuayBanmch BinbLUMM piBHEM 060X
¢OpM ropMOHY B MOPIBHSHHI 3 BECHAHUMU, NPU LbOMY 3adiKCOBaHO npeBanitoBaHHs
iMoBinbHOI dopmu. HanHmxkumn Bmict IOK BU3HaveHo y BereTytoumx naroHax ll-ro poky
PO3BUTKY, Ha BEPXIiBLji AKMX Oynu BigcyTHi CTpobinu. Y dasy BMMYLLEHOIO 3MMOBOIO CMOo-
KO Yy LIMX MaroHax Hakonu4yyBanachk KoH'toroBaHa IOK, koTpa HaBeCHi Npu NpopoCTaHHi,
BiporigHoO, BigHOBMOBANach y akTUBHY BinbHy hopMy. CrneumdivyHo 0cobnmBICTIO BiY-
Ho3eneHoro E. hyemale y nopieHsiHHI i3 E. arvense (Voytenko, Musatenko, 2014) 6yno
nepeBakaHHs1 KoH'toroBaHoi oopmu IOK B ycix opraHax cnopodiTy Ha BCixX gocnigxe-
HUX pasax po3BuTKy. OTpuUMaHi pe3ynsTaTi OnocepeaKkoBaHO 3acBigunnn PerynsitopHy
ponb IOK npu nepexoai Big BeretatMBHOI 40 PENpPOAYKTUBHOI ha3 poCTy Ta PO3BUTKY
CNOpPOMITHOro NOKONIHHS.
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3aika B., KapnuH H.
MOP®O®DI3IONOINIYHI OCOBJIMBOCTI XUTTEOIANBHOCTI BUOIB
POAOY TILIA L. BYMOBAX MICbKOIO CEPEOOBULLA
HauioHanbHWIM NiCOTEXHIYHUI YHIBEpCUTET YKpaiHu
Byn. l'eH. YynpwuHkun, 103, m. JTbBiB, 79057, e-mail: vkzaika@ukr.net

Zaika V., Karpyn N. Morpho-Physiological Peculiarities OF VITAL ACTIVITY
OF SPECIES OF GENUS TILIA L. IN THE URBAN ENVIRONMENT. We have inves-
tigated morphological and anatomical parameters of leaves, dielectric indicators, pig-
ments content of plastids, catalase and peroxidase activity in parenchyma tissue of T.
cordata and T. platyphyllos in the urban conditions.

Y 3eneHux HacamkeHHsix M. JlbBoBa BusiBneHo 12 suaiB pogy Tilia L. Cepen Hux
HavinowmpeHiwumn € T. cordata, T. platyphyllos i T. 4 europaea. BukopuctaHHa nvn
ONS 03eMneHeHHs1 HaceneHnxX NyHKTIB 3YMOBIIEHO X BUCOKOK CTIMKICTIO O CUHEHepre-
TUYHOI Ail HeraTuBHMX dakTopiB AoBKINNA. OCTaHHIMM OeCATUNITTAMM CNoCTepiraloTbCs
OOCUTb LLUBUAKI TEMMUX 3MiHW KIliMaTy, siKi HanbinbLl BigYyTHO NPOSBSAIOTLCS B YMOBaX
BEMVKUX MICT. Y 3B’A3KY 3 LM, AOCNIMKEHHS peakuii AepeBHUX BUAIB HA MOTipLUEHHS
YMOB CepefioBULLIA B HACENEHUX NYHKTax Ta BU3HAYEHHS iX aganTMBHOMO noteHuiany €
BENbMW aKTyarnbHUM 3aBAaHHS.

MeToto Haloi poboTn € BUSIBNEHHA MOPdOodi3ioNnoriyHoi peakuii HannoWnpEHIWnx
Buais pogy Tilia (T. cordata, T. platyphyllos) Ha ymoBuM mickkoro cepegosuwa. Jocnig-
XKEHHS nposenu B ymoBax M. JIbBoBa. TepuTopito MicTa po3ginunu Ha LeHTpanbHy, ce-
peaHto i nepudepinHy. Y Mexax KoXXHOI YaCTUHM Nnu ocnigXKyBanv B yMoBaXxX BYNIUYHUX
HacaXeHb, CKBepiB i napkiB. KOHTponem cryrysanu nunu, ski pocTyTb B AEHAPONapKy C.
Ctpagu Ha BigcTaHi 25 km Big JIbBOBa. [JocnimxyBanu Mopdornoro-aHaToMiyHi MOKa3HMKK
NUCTKIB, BMICT NNacTUOHUX NIrMEHTIB, aKTUBHICTb KaTanasu i nepokcuaasn, gienekTpudHi
nokasHukK (iMnegaHc i nonspuaadiiHa EMHICTb) NpuKaMmbianbHUX TKaHWH Nyoy.

YHacnigok npoBedeHoro AocnigXeHHsa BCTaHOBIEHO, Wwo T. cordata, T. platyphyllos
YYTNIMBO pearytTb Ha yMOBU YpOOreHHoro cepepoBuiLla. BusaeneHo 3HauyHe 3MeHLLEeH-
HSA Yy AepeB LnX BUAIB OOBXUHW, LUMPUHW i NNOLLi NIMCTKIB B YMOBaX BYMKLb, CKBEPIB i
napkis micta. BogHouac, crnoctepiraetbCsl 30iNbLUEHHA AOBXUHA i LUMPUHN NPOaNXiB
Ta IX ryCcTOTH, LLO BKa3ye Ha KCepoqdiTM3aLito POCINH Y HaceneHnx nyHkTax. [Npu ubo-
My, aganTuBHa peakuis T. cordata Ha yMOBM MiCbKOro cepefoBuLLa BUSBMITACh 3HAYHO
rnuéwoto, Hix T. platyphyllos.

[ienekTpyyHi NokasHUKM OepeB BUAIB NUM MaloTb YiTKO BUPaXKeHY CEe30HHY AMHa-
MiKy Ta XapakTepuayloTb CE30HHiI 3MiHW IHTEHCMBHOCTI MPOLIECIB XUTTEQIANBHOCTI. Tak
y GepesHi i kBiTHI B T. cordata i T. platyphyllos Bynu4Hux HacagxeHb WBMALE akTuBI-
3YKOTbCHA NPOLECU XUTTERIANBHOCTI. Lie 3yMOBUMO 3HMKEHHS Y HUX iMNedaHcy Ta 3po-
CTaHHA Nonapm3auiiHOl EMHOCTI, MOPIBHAHO 3 KOHTponeM. MNpoTsaroMm YepBHS — CEPHS
Y HWUX CMOCTEpPIraeTbCH iICTOTHE 3POCTaHHSA BIQHOCHO KOHTPOM MOKa3HMWKIB iMneaaH-
Cy Ta 3HWXKEHHS nonsapuaauinHoi eMHocTi. [lepeBa BynuvLUb cepedHboi i nepudepinHol
YaCTUH MiCTa XapaKTepuayTbCa Binbll BUCOKMMU NMOKA3HUKAMMU XUTTEQIANBHOCTI, HiX
LeHTpanbHuX. B ymoBax ckBepiB i napkiB Ha XUTTEiANbHICTb AepeB BUAIB NvN BNnvBa-
H0Tb SIK YMOBWM MiCbKOro cepefoBuLLa, TaK i KOHKYPEHTHI B3aEMOBIOHOCUHN MiX OepeB-
HUMM Nopogamu.

[epeBa BMAiB Nun He3anexHo Bi4 YMOB CEPEAOBULLIA XapaKTEPU3YIOTLCS BUCOKUM
BMICTOM nnactugHux nirmeHTiB. Tak, y T. cordata BMICT 3eneHux NirMeHTiB y KOHTP-
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Onto cTaHoBUTL 5,746, y oepeB Bynn4HMX HacagxeHb — 5,301-6,175, cksepiB — 5,268-
6,570 i napkiB - 5,302-6,034 mr/r abc. cyx. macu. Jepesa T. platyphyllos HanGinbLwwmi
BMICT XJ10pocpiniB HarpomamKkytoTb Y KOHTponi (8,536 mr/r abc. cyx. Macu) Ta y napkax
(5,560-6,845), a HANMEHLLWIA — Y BYNIMYHUX HacagkeHHsx(5,506-6,277). BctaHoBNEHO
TEHAEHLU0 0O 3HWKEHHS BMICTY Xflopodinis y Aepes BUAIB NN BYNUYHUX HacagXeHb
LeHTparnbHOI YacTMHM MicTa.

[ocnigpkeHHa KaTanasHol i NepoKcMaasHOI akTMBHOCTI B NapeHXiMHUX TKaHWHaX
Pi3HMX BUAIB NIMN NoKasaro, Wo BOHA 3HM3UNAch y AepPeB BYNMMYHUX HAacamKeHb NopiB-
HAHO 3 KOHTponeM. Y T. cordata BigMIHHOCTI MiX KOHTPOMbHUM | OCNIAHMM BapiaHTa-
MU BUSABUITMCH Ginbwnmu, Hix y T. platyphyllos.

Xyk O.l.
POCTOBI MPOLIECHK Y NATOHAX O3MMOIT M’AKOI MLWEHWLII
IHCTUTYT Qpisionorii pocnuH i reHeTukn HAH Ykpainu
Byn. BacunbkiBcbka, 31/17, m. Kuis, 03022, YkpaiHa,
e-mail: zhuk_bas@voliacable.com

Zhuk O.. GROWTH PROCESSES IN WINTER WHEAT SHOOTS. Growth and
formation of winter wheat shoots are provided by cell proliferation and extension of api-
cal and intercalary meristems. It is shown that the peak of apical shoots mitotic activity
was during the booting phase of plants. It is revealed the dominance of the main shoot
over tillers. Intensive growth of tillers took place only after the growth of main shoot. The
dimensions of all elements of the main shoot were higher compared to the side ones.
Growth of all shoots ended before the milky ripeness phase.

Peani3auis NOTeHLUiNHOT NPOAYKTUBHOCTI 03MMOI M'AKOI MLLEHULi 3abe3nevyeTbCs
OpMyBaHHSAM ONTUMarnbHO NMPUCTOCOBAHOI OO KOHKPETHMX YMOB BMPOLLYBaHHS Hafa-
3€MHOT YaCTUHW POCIIUH.

Hamu Ha npuknagi panoHoBaHuX Yy JlicocTenoBili 30Hi YkpaiHun COpTiB 03MMOI M’SKOi
nweHuyi cenekuii IHcTuTyTy disionorii pocnuH i reHetnkn HAH Ykpainn ®aBoputka,
CwmyrnsiHka, MopgonsiHka, MNpuaHinpoBcbka, HOBOKMIBCEKA, SiKi BUpOLLYBamnu B YMOBaX
BereTauiiHMxX Ta nonboBux gocnigie y KuiBcbkii obnacTti, 6yno BMBYEHO OCOBGNMBOCTI
POCTY Ta PO3BUTKY POCINH, CTPYKTYPY iX BpoXato.

Y BCiX gocnimpkeHnx copTiB 6yno BUsIBNEHO OOMiHYBaHHS FOfIOBHOMO MaroHa Hag
naroHamu iHLIWX NOPSAKIB Ta MPOrpecuBHE 3MEHLLEHHSA PO3MIpiB YCiX eNeMeHTIB Yy Biu-
HUX NaroHax, y TOMy Ynchi MiXKBY31iB, IUCTKIB, KOMOCIB, KOSTOCKIB Yy KOMOCI Ta iX 03epHe-
HOCTI. BcTaHOBMNEHO, WO WBUAKICTb POCTY Ta PO3BUTKY FONTOBHOMO NaroHa Oyrna 3Ha4yHo
BULLIOKO, MOPIBHSAHO 3 BiYHMMN. [MpUCKOpPeHHs pocTy BiYHMX NaroHiB BigdyBanocs nuiwe
nicna Moro 3aBepLUEHHS Y FOfIOBHOMY MaroHi y dasi HanmBy 3epHa, WO A03BOMSAN0
1-2 GiYHMM MaroHam JOCArTU PO3MIpiB ONM3bKUX OO TUX, AKi BiA3Ha4anu y ronoBHOrO.
[Mnowa noBepxHi npanopLeBoro Ta NianpanopLEBOro ANCTKIB rOSIOBHOIO NaroHa y BCiX
copTiB Oynu GinbWMMK, NOPIBHAHO 3 Takow Yy BiYHMX naroHiB. NaroHn dopmyBanu no
M'ATb MiXKBY3I1iB, pO3Mipy SKMX 30inbLUyBanmCh Big HMKHLOIO 40 BEPXHbLOro. HamsHau-
HilMM 3a 06’emMoM 3aBxau Oyro MiXKBY3Mnsi, ke 3aBepLUyBanioCb KOIOCOM i BUKOHY-
Baro TPaHCMOPTHI Ta 3anacHi yHKUii y 3abe3neyeHHi konoca acuminsgtaMmu, Bogoto.
PicT naroHiB ycix nopsagkiB NpogoBxXyBaBcs 40 ha3n hopMyBaHHSA 3€pHIBKM | 3aBepLuUy-
BaBCA 40 dha3n MOSIOMHOT CTUINOCTI 3epHa. [ocnigkeHHs nponidepaTMBHUX NPOLECiB
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y anikanbHin YacTWHI TONOBHOMO NaroHa MnweHuLi, y kil nokanisoBaHi mepuctemu, go-
3BOSIUMO BCTAHOBUTU, LLO MITOTUYHA aKTUBHICTb KMITUH APOTSAroM nepiody Big ¢hasu
KYLLiHHS 00 hbasu UBIiTIHHA 3MiHIOBanachk OinbLu Hixx BOBIYi. ik MITOTUYHOI aKTUBHOCTI B
MepucTeMi naroHa nuweHuui coptiB PaBoputka i CMyrnsiHka BUSBNEHO y nepiog dop-
MyBaHHS1 €efleMEHTIB Koroca, sike BigbyBanochk y ¢asi Buxogy B TpyoKy. [Jo modartky
LBITIHHA NOAINM KNITUH B anikanbHil YacTUHI naroHa NPUNUHANUCE, OQHaK PICT KMiTUH
pO3TAroM MpPOJOBXYyBaBCs. 36iNbLUEHHS AOBXWHM OCTaHHBbOIO MiXBY3nsi, Ske 3aBep-
LYETbCA KONMOCOM, BigbyBanocb A0 ha3n MOMOoYHOI CTUrnocTi 3epHa. Nponidepauis
KIMITWH y 3epHiBKax y nepiog ix pocty Tpusana Ao ¢asn MOSIOYHOI CTUITOCTI 3epHa, Hau-
OOBLUE — Y KMITUHaX 3apoaky. Takmm YMHOM, piCT Ta opMyBaHHA HAL43EMHOT YacTUHU
POCHVH 03MMOI MLeHNWLi BigOyBaBCcsa LLNSXOM nporicbepalii KniTMH MepucTeM NaroHa i
X pO3TAry NpoTAroM OHTOreHe3y Ta KOOPAMHYBABCS paHXyBaHHSAM POCTOBUX NPOLIECiB
y FONIOBHOMY Ta Bi4YHUX NaroHax.

'‘Babenko L.M.,2 Moshynets 0.V., *Rogalsky S.P, 'Shcherbatiuk M.M.,
“Suslova 0.S., 'Kosakivska I.V.
EFFECTS OF PRESOWING N-HEXANOYL-L-HOMOSERINE LACTONE PRIMING
ON THE FORMATION OF RHIZOSPHERE MICROFLORA AND STRUCTURE
OF TRITICUM AESTIVUM L. CROP CAPACITY
'"M.G. Kholodny Institute of Botany of NAS of Ukraine
2, Tereschenkivska St., Kyiv, 01661, Ukraine
e-mail: lilia.babenko@gmail.com
?Institute of Molecular Biology and Genetics of National Academy of Sciences of Ukraine 150,
Akademika Zabolotnogo St., 03680 Kyiv, Ukraine
3Institute of Bioorganic Chemistry and Petrochemistry of National Academy of Sciences of
Ukraine 1, Murmanska St., 02660, Kyiv, Ukraine
“D.K. Zabolotny Institute of Microbiology and Virology of National Academy of Sciences of
Ukraine 154, Akademika Zabolotnogo St., 03680 Kyiv, Ukraine

Negative anthropogenic impact on the environment pose a challenge for research-
ers and agriculture to reduce or completely avoid using synthetic growth substances.
However, the problem of effective increase of agricultural crops productivity remains to
be solved. N-acyl homoserine lactones (AHLs) — signaling compounds and easily dif-
fusing autoinductors — belong to the class of bacterial molecules-mediators involved in
a signal transduction between phytosphere bacteria and directly between bacteria and
plants. Wheat is one of the major cereal crops that form the basis of diet in many coun-
tries and therefore, an increase of its productivity is very urgent. Such an increase must
be achieved mostly due to the intensification of agricultural production but not due to an
increase of sown areas, which in many regions have reached or even exceeded the lim-
its of environmental safety. Based on these facts, the aim of our study was to estimate
effects of winter wheat seeds priming with a short chain AHL N-hexanoyl-L-homoserine
lactone (HHL) on the formation of rhizosphere microflora and yield structure.

HHL was synthesized according to the method (Natelson, Natelson, 1989) with
some modifications (Babenko et al., 2017). The structure of the HHL synthesized was
confirmed by NMR spectroscopy. HHL water solution was used to prime seeds of new
Triticum aestivum L. genotypes selected in Ukraine: heat proof species Yatran 60 and
freeze resistant Volodarka. The analysis of rhizosphere microflora was performed by
culturing on artificial nutrient media, calculation was performed by recording colony
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forming units (CFU). Yield structure was analyzed according to the standard procedure
developed by the Ukraine State Committee on Testing and Preservation of Plant Variet-
ies; crop capacity at the experiment plots was assessed following a complete thrashing.

For the first time there was revealed an effect of biomass and crop yield increase
as well as influence of medium-molecular HHL on the microflora of winter wheat rhizo-
sphere. The direct (on wheat plants) and indirect (on rhizosphere microflora) priming ef-
fects have been revealed. The productive tillering, number and mass of seeds in a spike
as well as total plant biomass, overground vegetative mass and weight of 1000 seeds
found to be increased. Priming positively affected plants wintering. In particular, as com-
pared to controls seedlings of primed seeds of heat resistant variety Yatran 60 were in
spring much thicker. The indirect effects of priming under conditions of real ecosystem
showed qualitative and quantitative changes in the composition of ecological groups of
rhizosphere microflora. Analysis of two-month old winter wheat plants showed variety-
specific changes in the rhizosphere microflora composition caused by seeds priming.
However, there was some reduction of nitrogen-fixing bacteria under priming followed
a plant yield increasing. The effect of increase in crop biomass and productivity when
nitrogen-fixing bacteria decreased requires a deeper investigation. Since the priming of
winter wheat seeds shown positive effect on wheat plants HHL might be considered as
a promising ecological phytostimulator and phytomodulator.

The authors are grateful to academician V.V. Morgun for consultations on the bio-
logical characteristics of winter wheat cultivars and provision of seed for research.

BaumanoBa J1.M., TapaHn H.1O., CtopoxeHko B.O., CBeTtnoBa H.B.
POJIb AKBAITOPUHOBUX KAHATIB Y ®OPMYBAHHI CTIMKOCTI
3EPHOBUX KYNbTYP 3A YMOB NOCYXU
KuiBCcbkMI HaUioHanbHWUA YHiBepcuTeT iMeHi Tapaca LleByeHka
Byn. Bonognmupceka, 64/13, m. Kui, 01601, YkpaiHa
e-mail: |.batsmanova@gmail.com

Batsmanova L., Taran N., Storozhenko V., Svietlova N.-THE ROLE OF AQUA-
PORIN WATER CHANNELS IN FORMATION OF DROUGHT TOLERANCE OF CE-
REAL CROPS. The role of aquaporin water channels in formation of drought resistance
of wheat under drought and high temperature was investigated. It was establised, that
disturbance of further stages of plant development was induced by aquaporin inhibitor’s
short-term action in critical phases of ontogenesis.This disturbance can not be compen-
sated. The treatment of winter wheat plants with donor of NO stabilized their productiv-
ity and increased of their crop by 5-10%.

[mobanbHe NOTenniHHA KrimaTy CynpoBOMKYETbCA MiABULLEHHAM TemnepaTypu i
3MIHOI KINbKOCTI Ta xapakTepy po3noginy onagis. YacTi Ta iHTEHCUBHI Nocyxu cTanu
XapakTepHUMU ANt MOMIPHUX LUMPOT, WO NiABULLYE PU3MKN 3eMrepobCTBa, 3MEHLLYE
NPOOYKTMBHICTb FOMOBHMX NPOAOBOSBLYNX KynbTyp. LocnigKeHHs isionoriyHnx npo-
LeciB y pocnuH 3a gediunTy BOAM Ta BUCOKMX TeMnepaTyp cepenoBuLla 3anmilacTbCs
aKTyanbHOW Npobrnemoto y CBiTi Ta B YKpaiHi, WO A03BOMsSE po3pobutn Metoam 3aMeH-
LLIEHHS HEraTMBHOI Aji LmMx abioTUYHNX YMHHKKIB. HellogaBHO NpogeMOHCTPOBAHO 3HaY-
HU BHECOK aKBanopmHOBUX KaHarmiB Y BOAHWI TpaHcnopT pocnmH. OgHak porb akBano-
PWHIB Y CTINKOCTI NMLIEeHWLI 00 NPUPOAHOT MOCYXM BCE LUEe 3anvLIaeTbCa HE3 ICOBaHOI0.
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ToMy BUBYEHHSI KITHOYOBUX EHAOTEHHUX PErYNIATOPHUX CUCTEM € aKTyarnbHOK Bionoriy-
HOK MpobGnemMoto, Ska Baxxknmea Anisi GOpMyBaHHS 3HaHb NMPO MOCYXOCTINKICTb POCIMH
B3arani Ta aganTuBHI MOXIMBOCTI CydacHMX COPTIB MLeHuLi 30Kpema.

Hamu npoBogunmcb SOCRIAXKEHHS posii akBanopuHOBMX BOAHMX KaHaniB y hopmy-
BaHHi CTIMKOCTi POCSMH MWeHnUi 3a yMOB AediuMTy BoAU Ta BMCOKOTEMMEPATYPHOro
cTpecy. B ymoBax nonboBOro gocnigy AOCHIIKEHHS MPOBOAUMANCL Y CUCTEMI «TI'PYHT-
poCnvHay i HanpaerneHi Ha 3’ACyBaHHSI MOXIMBOCTI iHAYKLIT aganTUBHUX peakLin B po-
CIWH MeHuL, BiBca i S4MEHSI 40 YMOB MOCYXM.

Tak, Ha npuknagi NO-curHanbHOi CUCTeMM KMITUH NIMCTKOBOIO anapary MNweHuli Ta
aKBanoOpPMHOBMX BOOHUX KaHariB NPoOgeMOHCTPOBaHa IXHsi KIo4oBa posb Y (hopMyBaHHi
CTIMKOCTi pOCSnnH 3a yMOB AediunTy BoAN B I'PYHTI Ta BUCOKOTEMMNEPATYPHOrO CTPECY.
[MokasaHo, WO OKCKA HITPOreHy 3a yMOB NPUPOOHOT NMOCYXWU Y POCIIMH SIpOI Ta 03MMOT
NLEHWLi peryrnoBaB BOOHUIW CTaTyC LUMSIXOM Nepepo3noainy noToKiB BOAW Bif NUCTKIB
00 aTparytumnx LeHTpiB, Wwo 6yrno HanbinbLl BUpPaXXeHUM y NMOCYXOCTIKNX COPTIB. Ynep-
LLle BCTaHOBIEHO, L0 iHrOyBaHHS BOAHOTO TPAHCMNOPTY MO akBanopuUHOBMUX KaHanax go
noyaTky Ail NpPMPOLHOI MOCYXM CYTTEBO 3MEHLLYBao BMICT BOAM Y NpanopLEBMX JIMCTKAxX
cnaboCTiNKMX COPTIB MLWEHNL i HAMMEHLLE — Y CTINKMX, O CBIAYMTb NPO CneumgiyHiCTb
nokani3auii akBarnopuHiB Ha MeMbpaHax y pi3HUX 3a PiBHEM MOCYXOCTINKOCTi COpPTIB.

BcTaHoBMEHO, L0 HACMiAKOM HEeTpMBaroi Aji iHribiTopiB akBanopuHIiB Y KPUTUYHIN
dasi OHTOreHesy € MOpPYLUEHHS BCiX MoganbLlUMX MOro eTanis, sike He MoXe OyTu KoMm-
neHcosaHe. [logaTKOBMM HeraTMBHMM YMHHMKOM BMCTYyMana npupogHa nocyxa, sika
npuasoauna oo aediunty HagxomKeHHSA BOAW Bif KOPEHIB i CNOHYyKana poCuHKU ne-
HULi 0O Mepepo3noAiny BHYTPILHIX pecypciB Boau, sike i BiabyBanocb NepeBaXKHO 3
BUKOPUCTAHHAM CUMMITACTHUX LUMSIXIB TpaAHCNOPTY. AKBanopuvHOBI BOAHI KaHann 3abe-
3Me4ytoTb 3HAYHY YacTMHY HEOOXIOHMX PeCcypcCiB BOAM Y POCAVH MLUEHWL B MPUPOLOHNX
yMOBax BUPOLLYyBaHHS. [Moka3aHo, Lo iHridyBaHHS BOQHOIO TPaHCMOPTY MO akBanopu-
HOBMX KaHanax y KpUTUYHIA basi OHTOreHesy MeHuLi CNPUYNHASIO 3MEHLLEHHS MPo-
OYKTMBHOCTI Ha 5-25% i cyTTeBO 3anexarno Big cneundiku copTy. AHanmi3 3B’s3KiB MiX
aganToMOM Ta CTPYKTYPHO-(OYHKUiOHANbHUMK 0COBNMBOCTAMM reHOMY, 4oi3ionoriyHmum
CTaHOM OpraHiaMy A03BOMKMB iAeHTUIKYBaTN (OEHOTUNIYHI LWNAXM perynsuii reHomy, 30-
Kpema npoueciB MakpoMmopdgoreHedy. Obpobka pocnvH 03MMoi nweHuui goHopom NO
crabinizyBana ix NpoayKTMBHICTb 3@ YMOB NPUPOAHOI Nocyxu i 3abesnevyBana 306inb-
LLIEHHS Bpoxato Ha 5-10%.

L. Sergeeva, L. Bronnikova
SALT RESISTANCE OF WHEAT CELL CULTURES OBTAINED
VIA CELL SELECTION WITH BARIUM IONS
Institute of Plant Physiology and Genetics, National Academy of Scienses of Ukraine,
31/17 Vasylkivska St., Kyiv, 03022, Ukraine
e-mail: zlenko_lora@ukr.net

Global environmental changes, secondary salinity, fresh water deficit become rel-
evant problems. At the same time requirement of plants that challenge abiotic stresses
is not satisfied.

Cell selection is the advanced biotechnological method for obtaining plant forms
with peculiar properties. This approach permits to select a single cell and provides the
investigation of metabolism on cellular level. But as any technology the cell selection
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requires permanent improvement. We elaborated the idea about the possibility of using
cell selection with heavy metal ions (HMI) for obtaining variants with combined stress
resistance. HMI are the most harmful matters because they simultaneously affect sev-
eral plant tissues. From the other hand the tolerance to HMI and to abiotic stresses may
be combined.

Barium (Ba?*) cations exert a peculiar influence on plants. It is known that those
ions interfere in K* transport. On the other hand, salinity creates the irreversible de-
crease of K* ions. Therefore, taking into account Ba?*/ K* ion antagonism we used Ba?*
cations in the cell selection for the purpose of obtaining wheat salt tolerant variants.

We created selective system with the addition of Ba?* cations at lethal for wild
type cell cultures doses. A several wheat Ba-resistant cell lines developed under such
stress pressure. During three months (3 passages) calli cultures grew under ion stress
pressure. Then calli biomass was divided into three parts. They were cultivated under
normal and two stress conditions. Cultural medium with the addition of Ba?* and cultural
medium with the addition of sea water salts simulated various (I, 1) types of stresses.
Ba-resistant wheat cell lines challenged both stresses. During experiment we provided
several calli displacements: normal conditions — stress |, or Il; stresses — normal con-
ditions. Such selected variants maintained their viability under any cultural condition.

Wheat cell lines with combined resistance are objects of future investigations.

ByHbo J1. B., LiBinuHiok O. M., Tepek O. I.
3MIHA MOP®OIEHE3Y NIA3EMHUX OPTAHIB POCJIMH CAREX HIRTA L.
3A YMOB POCTY HA HA®TO3ABPYOHEHUHOMY I'PYHTI
Ivan Franko National University of Lviv, 4 Hrushevskyy Str., Lviv 79005, Ukraine
e-mail: bioza@ukr.net

Bunio L.V., Tsvilinjuk O. M., Terek O. . CHANGES OF MORPHOGENE-
SIS UNDERSOIL SPEAR CAREX HIRTA L. PLANTS GROWING ON THE OIL-
CONTAMINATED SOIL. Changes of morphogenesis undersoil spear Carex hirta L.
plants growing on the petropolluted soil has investigated. Acceleration of stages of
development of a rhizome, formation truncated internodium, reduction of the period of
active growth of plants under the influence of oil pollution has defined. Oil pollution has
stimulating influence on development of roots of C. hirta plants

[ocniopxeHb ocobnmBocTen MopdoreHe3y pocrnvH B3ararsii, a 0COKOBMX B 0COOMnu-
BOCTIi, B 3aNeXHOCTi Big (bakTopiB HABKOMULLHBLOIO cepefoBullia ayxe mano. Tomy y
CBOIX JOCHIIKEHHAX MU HE 0OMEXYBanmncb BUSICHEHHSIM NposiBiB MopdoreHesy C. hirta,
a Hamaranucb BUSIBUTM OCOBNMBOCTI MOpdporeHesy 3anexHo Bifg, 3abpyaHEHOCTI I'PyHTY
HapTOol. Y 3B’A3KY 3 LUMPOKMM PO3LLUMPEHHSAM pOobiT No nokpalleHHo HadTo3abpyaHe-
HOrO I'PYHTY BUPILLEHHS L€l 3agadi HabyBae BaXXMMBOro MPaKTUYHOIO 3HAYEHHS.

BpaxoBytoun L 06CTaBUHM 4515 BUSBNEHHS BNAMBY AAHOTO TEXHOTEHHOTO chakTopa
Ha mopdporeHes niasemHoro opraHis C. hirta, 6yB NocTaBneHnn MoaenbHUn gocnig i3
LWTY4YHUM 3abpyaHeHHaM r'pyHTY. [locnigm 6ynu 3aknageHi Ha Teputopii bopucnaBcbko-
ro arnomepaty. KoHTponem Gyna ginsHka 3 YACTUM I'PyYHTOM, a OOCHIOHOK OiNSHKOK
CNyXuB I'pyHT 3 HadpToto (50 r/kr).

Hawi gocnigkeHHs nokasanu, Wwo HadTa y FpyHTi 3HUXKYBasia HOBOYTBOPEHHS KOpe-
HeBULL Yy CTiikux BuAiB pocnuH C. hirta. B 3abpyaHeHOMYy cepefoByLLi criocTepiranach
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MiHiMi3aLia po3mipiB Nig3emMHMX naroHis. BucxigHa rifika oqHOBEPLLUMHHOT KPUBOT PO3BU-
TKY OOBXVH MEXWUBY3MIB Y AOCNIAHMX POCMH Oyna KOPOTLLOK, HiXK HU3XigHA. Y KOHTP-
OrbHMX POCIIMH HaBMakM — BUCXigHa AOBra, a HM3xigHa kopoTka. Lle cBigumTb npo Te,
Lo MopdporeHe3 KopeHeBuMLa AOCNIAHMX POCNUH ByB npuwBMaweHnM. KopeHesuia
3 YUCTOrO FPYHTY Y MEpPLUMIA PiK POCTY rany3umnncb Ao 2-3 nopsakiB, ane He MiHAnu
CBOrO HamnpsiMKy pocTy — 3 Mig3eMHoro ra Hag3emHuin. KopeHesuwia pocnuH C. hirta,
AKi pocnv Ha HadpTo3abpyaHEHOMY I'pYHTI HaBnaku ranysmnucb 4o 1 nopsiaky, ane ix
NnariTponHUn PicT NPOAOBXYBABCA HEAOBIO i CKOPO MIHAB CBil PiCT HA OPTOTPOMHUNA.
Mig BNNnBOM HahTV 3MeHLLYyBanachb AOBXMHA rOPU3OHTaNbHUX NaroHiB, SKi 3aBepLUMN
CBil giareoTpOnHWi pICT i NaroHiB, siki NPOAOBXYBaNu POCTU, 3a PaxyHOK 3MEHLLEHHS
OOBXWHW MEXUBY3IIB.

HadgToBe 3abpygHEHHST IPYHTY CTUMYIOBAO PIiCT KOPEHIB Yy AOBXUHY, 30inbLuy-
BaBCsi 06’'eM KOPeHEeBOI cUCTEMW. Y OOCHIAHUX POCIVH NepeBaXanu BTATYoUi KOpeHi, a
B KOHTPOJSIbHUX, HABMaKW, BCMOKTYOYi KOPEeHi. YTBOPEHHS JO0aTKOBUX KOPEHIB CpUsie
iHTEHCMBHOMY TpMBAariomMy KyLLiHHIO, 3a6e3neyye CaMOCTINHICTb KOXXHOIo naroHa, CTBO-
pHOE Kpalli yMOBW BEreTaTtMBHOIO BiAHOBMEHHS i PO3MHOXEHHSA POCIIVH.

TakuM YMHOM BCTaHOBIIEHO, WO Yy pocnuH C. hirta, siki pocTyTb Ha HadTO3abpya-
HEeHOMY I'pyHTi BigOyBatOTbCS 3MiHM Y MOpPdOreHesi Mia3eMHNX OpraHiB: 36iNbLIYETLCS
OOBXMHa Ta 06'eM KOPEHEBOT CUCTEMMU, 3MEHLLYETLCA AOBXNHA KOPEHEBULL,, 3MIHIETb-
CA KINbKICTb BY3S1iB Ha HUX, (POPMYIOTbCA BKOPOYEHi MeXnBy3ns. Lle € pesynstaTtytoumnii
edeKT CKOPOYEHHsI Nepiofy akTMBHOIO POCTY POCIVH i MPULLIBUALLEHHS eNeMeHTapHNX
eTaniB mopcoreHeay.

Chmeleva S.l1., Rybovalova IL.A.
THE IMPACT OF SALT STRESS ON THE INITIAL STAGES OF GROWTH
OF SEEDS PISUM SATIVUM L.
V.I. Vernadsky Crimean Federal University, Taurida Academy
4, Vernadsky Ave., Simferopol, Crimea,Ukraine 295007
e-mail: chmeleva-s@mail.ru

At present, the problem of the resistance of cultivated plants to osmotic stress
caused by the high content of salts in the soil is topical for the Republic of Crimea, in
connection with the increasing anthropogenic impact. Peas (Pisum sativum L.) are the
main leguminous culture in our country. Due to the fact that the peas are rather demand-
ing for the water regime, its yield largely depends on the conditions of water supply. Low
productivity of culture is due mainly to physiological reasons: high sensitivity to moisture
deficiency during seed swelling and germination, slow initial growth. The first critical
period in the life cycle of plants is the development from sowing to shoots. The further
vegetative and reproductive development depends on that process, that ultimately influ-
ences the formation of the crop.

The purpose of our work was to study the influence of salts on the processes of pea
seeds (Pisum sativum L., variety Arpha) swelling

To simulate osmotic stress, 15 ml of a solution with various concentrations of NaCl
salts (50 mM, 100 mM, 150 mM, 200 mM) were poured into Petri dishes.

The seeds, sampled on average size and pickled in a weak solution of potassium
permanganate, were soaked in aqueous solutions of NaCl with various concentrations,
laid on a filter paper in cuvettes for germination. For comparison we used seeds soaked
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in tap water. The cuvettes were in a TS-80M-2 thermostat. The temperature was main-
tained at +20° C.

The germination energy and laboratory sprouting were determined according to the
requirements of National Standard GOST 12038-84. The degree of swelling was deter-
mined according to U. Ruge in the presentation of O.A. Walter et al. [2].

Morphometric parameters were assessed according to standard methods in plant
physiology. The statistical processing of the results was carried out using the Student’s
coefficient.

As a result of studying the influence of salts on the degree of swelling of Pisum
sativum L. seeds, the Arpha variety, we found that the processes of water supply to pea
seeds were slowed down. Swelling rate in variants of 50 mM NaCl as compared with
the control was reduced by 5.5%, and at a concentration of 200 mM NaCl — by 12.1%,
respectively.

With increasing osmotic stress, the swelling intensity of pea seeds also decreased.
If in the control the intensity of swelling reached 150.7%, then at a concentration of 200
mM NaCl this figure reached only 132.7%.

It was found that under the conditions of osmotic stress, the most intensive swell-
ing was noted in the first 4-8 hours of seed soaking; 12 hours after soaking (the second
stage of germination — preparation for cell stretching) a lag-period was observed, during
which the rate of water absorption, ATP in all studied variants was not changed. In this
case, the difference in the decrease in the index between the control and trial variants
persisted throughout the experiment.

'Derkach I., 2Bachmann G., ?Fragner L., 'Romanyuk N., 2Weckwerth W.
CATIONIC AND METABOLOMIC CHANGES IN BUCKWHEAT
(FAGOPYRUM ESCULENTUM MOENCH) PLANTS UNDER THE NACL INFLUENCE
"lvan Franko National University of Lviv, Hrushevskyy St., 4, 79005 Lviv, Ukraine
e-mail: biofr@Inu.edu.ua
2Molecular Systems Biology Department, University of Vienna, Althanstrafte 14, 1090 Vienna,
Austria

Soil salinity adversely affect the growth and development of many agricultural
crops, and most importantly — their productivity. It is known that metabolic imbalances
caused by soil salinity include direct ion toxicity, osmotic stress, nutritional deficiency
and oxidative stress. Buckwheat as one of important alternative crops with the huge de-
velopmental potential is classified as a salt-sensitive glycophyte plant. Revealing of salt
tolerance as well a salt sensitivity mechanisms would be useful for development of salt
resistant varieties for important cultures and solve the worldwide problem of food secu-
rity. Therefore the aim of presented work was identify molecular-biochemical changes of
buckwheat plants on the cations and polar metabolites levels under NaCl impact.

Plants F. esculenthum (var.Ukrainka) were grown in the greenhouse as a sand cul-
ture with addition of 2 Hoagland-Arnone nutrient solution. After ten days (period were
biomass accumulated) plants were exposed to the 100 mM of NaCl. The control variant
was without NaCl. The plant material was analyzed on the 48th and 72nd hours (salt
shock) and on the 7th day (salt stress) of salt influence. Identifying and quantifying polar
metabolites was performed using GC- MS method, cationic contend — by ion-exchange
chromatography.
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Salt treatment caused cation imbalance in plant tissues. After 48 hours of salt expo-
sure the level of sodium ions increased by 7-10 times to approximately the same level in
the roots, stems and leaves of experimental plants. These changes were accompanied
by decrement of the K+/Na+ ratio, especially in the roots and increase the content of
NH#** ions in the stems. For the 72th hour the K*/Na* ratio decreased to its minimum lev-
el and on the 7th day of salt stress it recovered closely to the control level. Soluble Ca?*
content increased on the 72 hour of salt exposure in roots, stems and leaves; for the 7th
day it remained high in the roots, and decreased in the rest parts of buckwheat plants.
To the 7th day of the experiment the level of sodium ions exceeded control 3-times in
roots and 4-times in above ground parts, which confirms the absence of transport bar-
riers on the movement of sodium ions from roots towards shoots of F. esculenthum and
explains a salt sensitivity of this crop.

On the 48th hour of the salt influence the decrease only of tree free amino acids
(AA) levels - alanine, glutamic acid and serine was noticed, whereas the contents of the
rest analyzed AA, e.g. asparagine, cysteine, glycine, isoleucine, leucine, methionine,
ornithine, proline, tryptophan, tyrozine, valine increased. More than 150% increment to
control was revealed for the organic acids such as fumaric acid, 2-Oxoglutaric acid, glu-
conic acid, oxaloacetate and threonic acid, sharp decrement observed for the succinic
acid. Sugars levels changed towards decrement of glucose and galactose.

Increased intermediate amino acid levels indicate a decrease of sink capacity (e.g.
protein synthesis) due to the stress. The increase of the ,compatible solutes” sucrose,
pinitol, threitol, the double amount of the antioxidant ascorbic acid and also the in-
crease of calcium uptake might be seen as evidence of a basic avoidance mechanism
at work,. Albeit, it seems not enough for F. esculentum to cope with such a high salinity,
but might prove sufficient at lower salinity levels.
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Gryshko V. EVALUATION OF EFFICIENCY OF FUNCTIONING OF BARRIER
MECHANISMS OF HEAVY METAL INJECTION TO VEGETATIVE ORGANS OF SIN-
ANTHROPIC HERBAL PLANTS. The study of the accumulation of metals in the root
tissues of synanthropic plants showed that these species belong to the microconcentra-
tors Zn, Cd, Pb. These species are also macroconcentrators Fe and deconcentrators
Cu. High efficiency of the functioning of the barrier mechanisms of entry into the leaves
of Zn, Ni, Cu is established for Achillea submillefolium L., Galium mollugo L., Elytrigia
repens (L.) Desv. Ex Nevski, Artemisia absinthium L., and Pb - in A. absinthium. In other
cases, the translocation of heavy metals to the terrestrial organs of the synanthropic
species was carried out in a substantially barrier-free manner.
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PocnvHmM npoMMCRoBMX PErioHIB € 3py4HOI0 MOAESO AS1S1 BUBYEHHS Nepeposnogi-
Ny BaXXKNX METaniB y CUCTEMI «I'PYHT-POCIIUHAY», sika 0OYMOBMETLCHA OCigaHHAM raso-
NMUNOBKX EMICi1 Ha IpyHTU Ta pocrnuHn. OKpiM 3’AcyBaHHS yHOAMEHTanNbHMX NUTaHb
disionorii pocnuH BUBYEHHST OCOONMBOCTEN TpaHCIoKaLii MeTaniB y ekocucremax siB-
nse coboro Baxnmee 3aBOaHHS OXOPOHU HABKOMMLLIHBOIO CepefoBuLLa, L0 AOCTAaTHbO
aKTyarnbHe ns TeEXHOreHHO-TpaHCcopMOoBaHNX ekoToniB KpnBopiXoks.

BuBueHHsA ocobnmnBocTen TpaHcnokauii Ta OyHKLiOHyBaHHSA Bap’epHMX MexaHi3MiB
HaOXOMKEHHS KynpyMy, nitoMOymy, cbepyMy, KaaMito i HiKeno 4O POCIMH MPOBOAMIM Ha
MOHITOPVHIOBMX AiNSIHKAaX 3 Pi3HUM piBHEM 3a0pyaHEHHsI I'pyHTIB emiciamn 3AT “Kpueo-
pisbkuin cypukoBui 3aeog’, MAT “ApcenopMittan Kpmeun Pir’ i B cenitebHin yacTuHi
MicTa (cTaHuis “YepBoHa”), KpmBopisbkuin 6oTaHiuHmin cag HAH YkpaiHu Ta B CTENOBUX
diToueHosax (nrT. MNeTpose, KipoBorpaackkoi obnacTi). PocrnvHHUIA maTepian gepesito
3BuyanHoro (Achillea submillefolium L.), nigmapeHHuka m’skoro (Galium mollugo L.),
nupito noeayyoro (Elytrigia repens (L.) Desv. ex Nevski) i nonuHy ripkoro (Artemisia
absinthium L.) Binbvpanu nicns 3aBepLUeHHs iX UBITiIHHSA. KoedillieHT Hakonu4eHHs ene-
MeHTiB (KH) pocrnmHammn po3paxoByBani sik BiHOLLEHHSI BMICTY €lIEMEHTY B KOPEHSX A0
MOro BMICTY B I'PYHTI, a koediljieHT TpaHcrnokauii (dakTop TpaHcnokauii — ®T) po3paxo-
BYBasnu $K BiHOLLEHHS KOHLIEHTPaLil enemMeHTy B IMCTKax 4O BMICTY B KOPEHSX.

3a pesynbratamu BMBYEHHS akyMynsuii MeTaniB y TKaHMHaX KOPEHEBOI CUCTEMM
JocnifpKeHi BUAN POCINH BIOHOCATLCA A0 MIKPOKOHLUEHTpaTopiB. BUKIOYEHHS cTaHOB-
naTb nvwe depyMm i Kynpym (po3paxoBaHi 3Ha4YeHHsA KH ans akux go3BONvMnM BigHECTH
POCINHM A0 MaKpO- i 4EKOHLEHTPATOPIB BiAMOBIAHO). Pa3oMm 3 UMM, xapakTep akyMyns-
Lii MeTaniB 3anexas Bif X KOHLUEHTpaUil B 'PYHTI MOHITOPUHIOBMX AiNSHOK, LLO CBiAYUTb
npo B1Oo- Ta MeTanocneundiyHicTe 3a3HavyeHoro npouecy. Hanpuknag, no BigHOLEHHO
00 HiKeno i pepymMy BCi BUAM € HaKonMyyBadyaMu, B TOW Yac K 4O KagMito — iHAMKaTo-
pamu, a A0 KynpyMy — BUKMOYHMKAMU. TakoX SIKLO MO BigHOLIEHHIO A0 LIMHKY BUOOM
“eniMiHaTOpOM” BUSIBUNNCbL pocnunHu A. absinthium, To iHWi — HaGnKyBanucb Ao iH-
OunKaTopiB, OCKiNbKM 3Ha4YeHHs1 KH CBigYmMnu npo NOrfivHaHHS eneMeHTy NponopuUinHoro
Noro BMICTY B egachoTonax MOHITOPUHIOBUX OiNAHOK. Takox Crifg 3asHaunTu, WO BUCOKa
e(eKTMBHICTb OYHKLIOHYBaHHA Gap’epHUX MEXaHi3MIB Ha LLMSIXY HAOXOMKEHHS MeTaniB
00 HaA3eMHOT YaCTUHW POCIIMH BCTAHOBSEHA Y BCiX OCNIAXKEHNX BUAIB NMLLE ANS LMHKY
HiKent i KynpyMmy, sika Oyna ska HanBulow y E. repens (3HayeHHst T ctaHoBunm 0,3-
1,3) i nmtombymy y A. absinthium (3Ha4yeHHss OT ctaHoBunm 0,5-0,9). B iHWKMX BUNaakax
TpaHcrokauis meTaniB 3giicHioBanach 3aebinbLioro 6e3dap’epHMM LUISAXOM.
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Herts A., Herts N. FEATURES CHLOROPHYLL FLUORESCENCE OF LEAF THE
CANOPY OF MAGNOLIA KOBUS L. The purpose of our study was to do the analysis
of daily and seasonal dynamics of chlorophyll fluorescence parameters leaves Magnolia
kobus L. The basic chlorophyll fluorescence parameters of leaf canopy was described.
Identified the most sensitive parameters of fluorescence to the light and season.
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Ha cborogHi 3anvwarTbCst akTyanbHUMM MUTaHHA SOCHIAKEHHSA NEPBUHHMX NPO-
ueciB gotocuHtedy (IMMNP) 3 mMeTor BUABIEHHA LUNSXIB TpaHcdopMalii CBIiTNOBOI
eHeprii pocnuHamu, siki 6ynu copMoBaHi Ta 3pOCTaloTb 3a Pi3HUX CBITNIOBUX YMOB,
a TakoX Ans 3'siCyBaHHS MexaHi3MiB, KOTpi 403BONSATb MakcMManbHO ePeKTUBHO BU-
KOPMCTOBYBATU COHSAYHY eHeprito. JIMCTKM OepEBHMX POCIUH, L0 pO3TaLLOBYHOTLCS Ha
HWXKHIX sipycax KpOHW, Ha BigMiHY Bif NIUCTKIB BEPXHiX ApYCiB, BUKOPUCTOBYIOTb PO3CISHI
CBITNOBI NpoMeHi. Lle oGyMoBntoe ix MopdonoriyHi Ta idionorivHi BigMiHHOCTI, 30Kpe-
Ma — i B 4iNsHUi POTOCUHTETUYHOT aKTUBHOCTI.

MeToto poboTu Byno gocniguti 4O6GOBY Ta CE30HHY ANHAMIKY dhrlyopecueHLil Xro-
poiny a B iIHTaKTHUX NUCTKaXx PidHUX sipyciB kpoHn Magnolia kobus L. Bu4yeHHs MNP
3[iICHIOBAIOCh 3a JOMOMOroK METOAY iHAYKUIT dnyopecueHuii xnopodiny (I1PX) y cBiT-
noaganTtoBaHux nuctkax M. kobus L. BumiptoBaHHS cpriyopecueHuii xropodiny a npo-
Boamnu 3a gornomoroto PAM-cnyopmumetpa MultispeQ Beta.

OTpuMmaHi pesynbtatv BKasdyrTb, WO JIMCTKU HWXKHIX ApyciB M. kobus L 3a3Ha-
I0Tb MEHLLE CTPECOBMX, MIKOBMX PIBHIB CBITIIOBOrO HaBaHTaXXEHHS1 YNpPOOOBX O006Mu.
Y 3B’A3KY 3 MM Y HUX DOPMYETLCA DOTOCUHTETUYHUI anaparT, KU XapakTepuayeTbCs
edeKkTMBHICTIO poToximil Ha piBHi 0,65-0,75. JINCTKN BEPXHIX APYCIB KPOHU, WO 3Ha-
XoOATbCA Nig NPAMUMU MPOMEHAMM COHLS, MOKa3YyoTh AELLO iHWY AMHaMIKy 3MiHW na-
pameTpiB dnyopecueHLUii. Y paHKoBi Ta BeuipHi roan 3HayeHHsa Pog, € TakuM, SK i y
TIHBOBMX NUCTKax, a nodmnHatoum 3 11 rog. no 19 rog. CyTTEBO 3HMKYIOTBCA. HanMHMxKYi
NOKa3HUKN edpeKTUBHOCTI POTOXIiMIl cnocTepiratoTbes y nepiog 12-17 rod. - Ta cTaHOB-
nate 0,25-0,3. JINCTKM BEPXHIX APYCIB AEMOHCTPYIOTb CyTTEBO HVXYi 3Ha4YeHHs F', F
F, ynpoooBx NiTHiX MicALIB Ta XapakTepu3yroTbCA HU3LKUM BMICTOM Xxriopodiny. Jluwe
B OCiHHI nepiog (BepeCceHb-XOBTEHb), KON piBEHb XNOPOMINy y MMCTKaX HUXKHIX SpYCiB
CYTTEBO 3HWXKYETbLCS, Pi3HMLA B 3HAYEHHAX NapameTpiB duriyopecueHUil MK spycamu
CTa€ HECYTTEBOH.

OTxe, y NIMCTKax BEPXHiX APYCIiB YNPOOOBX MiTHIX MicsuiB, 0COBMMBO B Nepioa Mix
12-17 ropf., CNOCTEPIraeTbCA CYTTEBE 3HMKEHHS He nuLle drlyopecLEeHTHMX NOKa3HMKIB
xnopodiny (F,, F,’ ,F, ), ai dyHKUioHanbHux napameTpis, 3okpema Py, Ry,

Bucokun piBeHb HedoTOXiMIYHOTO raciHHst donyopecueHuii (NPQ), wo crnoctepi-
raBcs y fINCTKax BEPXHbOro spycy marHosii, 3okpema mixx 11-17 rog., € oogaTKkoBUM
[0Ka30M HECMPOMOXHOCTI (OTOCMHTETUYHOIO anapaTy POCINH CNPaBUTUCH 3 NIKOBUMM
CBITNIOBUMU HaBaHTaXXEHHSAM Y Lien nepiod. Sk Hacnigok, CnocTepiraemMo 3HMKEHHS o-
TOCUHTETUYHOI €PEKTMBHOCTI Ta 3pOCTaHHA YaCTKM HE(POTOXIMIYHOIO raciHHA y JINCTKIB
BEPXHiX ApyciB KpoHW. LLIoAo Ce30HHMX 3MiH, BiA3HAYaEMO: HEBUCOKI 3Ha4YeHHs Py, B
NOeAHaHHI 3 BiAHOCHO BMCOKMMM 3Ha4YeHHs M1 @NPQ xapaKTepHi 4ns NMCTKiB MarHonii
nepiogy 6epe3Ha-TpaBHS, OTOCUHTETUYHUI anapaTt SKUX Le He MOBHICTH copMo-
BaHWI; 3pOCTaHHA 3Ha4YeHHAMU P, Ha hoHi 3HMxKeHHA NPQ B nepioa 3 YepBHA No
CepneHb; MOYUHAKYM 3 KiHLSA ceprHs Ha (POHI 3HMXKEHHS 3aranbHOro pPiBHS xnopodinis
BUCOKi 3Ha4YeHHs1 NPQ.
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Horiunova LI., Yemest A.l. Actin filaments as potential targets for cadmium and
coppers ions. The abstract presents the results of the study the effects of different con-
centrations of toxic metals — cadmium and nickel of microfilaments organization the
primary roots of Arabidopsis thaliana seedlings in vivo. For the first time demonstrated
that Cd 2*and Ni?* disrupt native of actin filaments. However, the most sensitive to Cd?*
were microfilaments of epidermal cells and the apical meristem cells for Ni?*. Our results
show a direct effect on the metal components of the actin filaments of plant.

3a cyyacHMMM niTepaTypHUMU JaHMMK 3a0pyaHEHHSA TOKCUYHMMM MeTanamu rpyH-
TiB € O Hi€l0 3 MOLWMPEHMX NPOBIEM Cy4acHOro CBiTy. 3 acyBaHHSA 0COBNMMBOCTEN TOKCUY-
HOro BMAMBY MeTaniB Ha piCT i MOPGOreHe3 POCIvH, a TaKoX Ha MexaHi3Mu, SKi exaTtb
B OCHOBI LiMX NPOLIECIB, MOXE CIyryBaTtu NigrpyHTAM A58 NOowyKy epeKkTUBHUX cTpaTte-
rin 6opoTbbu 3 HEraTMBHMMM Hacrigkamu UmMx BnnmueiB. KnoyoBMM NOHATTAM B pearni-
3aLil TOKCMYHOCTI MeTarniB € KOHLEeHTpaUii, OCKiNnbK/ OiNbLUICTb 3 HUX, 30Kpema, 3ani3o,
Migb, Ta iH. BUKOHYKOTb psag perynaTtopHux YHKUIM y KNiTMHaX npo- i eykapiot (Jadia
and Fulekar, 2009). NpoTe npu nepeBuLLIEHHI iX (i3ioNoriYHMX KOHLUEHTpaUii BKasaHi
ereMeHTU 34aTHi BUKNukaTtu uutotokenydHi edoektn (Ghosh and Singh, 2005). Ockinbkn
OiNbLICTb i3 TOKCUYHUX MeTaniB 3aaTHi BNMBATK Ha PICT | MOpdoreHe3 y poCrnvH, TO
NMOBIPHOI MiLLEHHIO AnS IXHbOro BNSIMBY POCIIMH MOXYTb BUCTYNATU KOMMOHEHTU LU-
TOCKENETY POCNHHOI KMiTUHKW, 30KpeMa MiKpoinameHTU. B pOCANHHIN KNiTWHI, MIKpO-
dinameHTV NpUPMaloTb y4acTb B 3abe3nedeHHi OKpeMux eTaniB noginy KnituHu, B Nig-
TpUMU, i1 NOCTINHOT hOPMU | PYXIMBOCTI OOHOYACHO Y NpoLecax BHYTPILLUHbOKNITUHHOIO
TpaHCMopTy Ta pyxy opraHen. OCTaHHIM YacoM HaKOMMYYETbLCH BCe Binblue JaHUX NPo
[it0 TOKCMYHUX MEeTaniB Ha LMTOCKENET POCIIMHHUX KMITUH, NpoTe, B GinblLUili Mipi BOHK
CTOCYIOTbCS BMSMBY Ha NOAiN KMiTWH, B AKOMY NPOBIgHY POoSb BigirpatoTb LUTOCKESNETHI
CTpYKTypu. Toai sik npobrnema BnMBY TOKCUYHUX METArB Ha NPWXXUTTEBY OpraHisaLito
MiKpopinameHTiB iHTepdasHuX KNiTUH 3anuvaeTbCa NPakTUYHO He JOCIAKEHHOH), WO
M BU3HAYa€e akTyanbHICTb HaLIOro gocnigkeHHs. Ons gocnigxeHHs snnmey Ni2* i Cd?
Ha aKTUHOBI DiNaMEeHTU POCIMHHOI KNITUHM HaMy Oyno BUKOPUCTaHO nNiHito A. thali-
ana (GFP-MAP4), sika 003BOMsiE NPWKXUTTEBO BidyanidyBaTh MiKpOTPYOOUKM B KIiTUHAX
KOpPEHiB NPOPOCTKIB Li€i MiHii. 3a 4ONOMOrok nasepHOro CKaHyk4oro KoOHGoKanbHOro
mikpockony LSM 5 PASCAL (Carl Zeiss, HimeuyunHa), 6yno BCTaHOBMEHO, WO HanbinbLu
YYTAMBMMU OO AiT KagMito BUSBUANCH MIKPOMiNTaMeHTN KNiTUH NepexigHoT 30HN Ta 30HU
KNITUHHWX NOAINIB, MEHLU YYTANBUMU — aKTUHOBI (DIfTAaMEHTUN 30HU PO3TArY | AudepeH-
Liawii. IHWi 3mMiHM cnocTepiranucsa B opraHisadii MikpodinameHTiB nig BAAMBOM BKasa-
HUX KOHLEHTpaUin Hikens. 3okpema, HaMu Brieplle OOCHIMKEHO MPWXKUTTEBY OpraHi-
3aUito MiKpodiflaMeHTIB POCIIMHHMX KAITUH B AKOCTiI MOTEHLIMHOI MilleHi Ansa BnnvBey
Ni2*. Hanbinbw 4ytnmeoi go Aii ioHiB NiZ* BUSIBUNUCH KMITUHWU NepexigHoi 30HU Ta 30HU
pO3TAry, MEHL YyTIMBMMW — aKTUHOBI (DifTaMEHTWN KMITUH 30HM KNITUHHUX MNOAINIB Ta
30HU andepeHuiauii. OTxe, ana Cd? —Hanbinblw YyTNUBMMMK BUSIBUNUCL Mikpodpina-
MEHTM KNITUH 30HWU KNiITUHHUX noAinie i nepexigHoi 3oHKn, ansa Ni?* - mikpodinameHTn
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KNiTMH NepexigHoi 30HK Ta 30HM po3Tsry, OTXe, HaMu1 BrepLle BCTAHOBIEHO, LLO NOpsa
3 iHLWWMW KMITUHHUMK MileHsiMK aii ioHiB TokeuyHux meTanie (Ni?* i Cd?* ) B kniTuHax
BUCTYNaltTb aKTUHOBI (hinameHTH.

Huliaieva H.B., Tokovenko I.P., Pasichnyk L.A.
PHOTOSYNTHETIC APPARATUS ACTIVITY OF LEGUMES INFECTED WITH BAC-
TERIOSES AND PHYTOPLASMOSES PATHOGENS
Institute of Microbiology and Virology NASU, Acad. Zabolotny st. 154, 03143 Kyiv, Ukraine,
e-mail: ab_k@ukr.net, tira@bigmir.net, imv_phyto@ukr.net

One of important aspect of environmentally friendly land use is minimizing chemi-
cal interference in agrobiocenoses. To available of directions in decision this question is
as define of optimal variants of cultural plants that is resist to phytopathogens with high
level of genetic potential of productivity, such involved evidence-based of crop rotation
with addition of agricultures, which able additionally to enrich soil by nutrition elements
and biologically active substances. To such cultures belong legumes. Using of their in
crop rotation lead to improve structure, fertility and aeration agricultural lands. Legumes
have high protein content, nutrients, amino acids and they are nutritional cultures for
cattle breeding. In this connection actual to conduct diagnosis of early changes in activ-
ity of photosynthetic apparatus of agricultures that reflect the peculiarities of production
process of these plants, in particular — legumes under conditions infection more most
widespread phytopathogenic microorganisms.

In field conditions, Fodder galega (Galega orientalis L.) and Alfalfa (Medicago L.)
plants were cultivated on experimental plots. Artificial inoculation of plants was carried
out using phytopathogenic strains Acholeplasma laidlawii var. granulum st. 118 and
Pseudomonas syringae pv. atrofaciens D13 (closeness suspension in 1x10° CFU/ml)
in two true leaves phase. The chart of the field experiment: 1 — control (without inocula-
tion); 2 — inoculation with phytoplasma A. laidlawii var. granulum st. 118; 3 — inoculation
with causative agent of bacteriosis P. syringae pv. atrofaciens;4 — inoculation by both
pathogens. Photochemical activity of leafs investigated using method of Chlorophyll a
fluorescent induction (CFI) using a portable device «Floratest» on leaves of the upper
tiers on 9th and 11th day after infection pathogens under conditions of dark adaptation
leaves before the measurement (20 min.). Repeated of experiments — fivefold. The
parameters of fluorescence that analyzed: F, F_, F/F _, K, and K. Pigments contents
in leaves determinated through 14 days after infection using method of extraction in
DMSO with further detection by spectrophotometer.With CFI method use established
that after 4 days from the beginning of phytopathogens infection of Fodder galega
plants, regardless on increasing of photochemistry efficiency of PS Il, noted shorten-
ing of electron acceptor pool at blocking of electron transfer to the plastoquinone pool
(PQ pool), increasing quantity of Qg-non-renewable complexes, that not participating
in linear electron transport to the PQ pool (parameter K ). Such changes observed in
alfalfa leaves on 8 day. On 14 days observed more noticeable changes (in leaves both
cultures) — tendency to content shortening of active chlorophylls, blocking of electron
transfer, decreased photochemical efficiency of PS Il. It was showing decline of Ki value
(of Rubisko activity reflected) in the Fodder galega leaves that indicates on potential
inhibition of CO,-fixation at Rubisco activity decrease. In the Alfalfa leaves observed
increasing of Ki value is likely due to of Rubisco oxygenase activity. The visual observa-
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tion was determinate symptoms of leaves and stems lesion on 14 days after infection
which were as typical at phytoplasmosis and bacteriosis, like untypical for last. It has
been established that content of chlorophyll-a decreased in all variants infection of two
pathogens (on both cultures), despite the fact that content chlorophyll b to decrease
only in Alfalfa leaves through 14 days from beginning infection. In Fodder leaves chlo-
rophyll-b content decreased only at mixing infection, whereas at phytoplasma’s and
bacteria’s infection its concentration, on the contrary, slightly increased.

The carotenoids content decreased in Alfalfa leaves, which were phytoplasma’s
infected and increased at bacteria’s and mixing infection. In Fodder galega observed
another tendency: carotenoids concentration, which is protective pigments, increased
at phytoplasma’s and bacteria’s infection and decreased at mixing infection.

To sum up, Fodder and Alfalfa plants, artificial infected by phytopathogenic microor-
ganisms lead to degradation of pigment-protein complexes at antenna- shortening PSII-
LHCII together with reduced of electrons acceptor pool and decreased photochemical
efficiency of PSII, that reflect decreasing of photosynthetic potential of leaves.

Isayenkov S.V.
SALT TOLERANCE IMPROVEMENT IN CROPS VIA REGULATION
OF Na* AND K* HOMEOSTASIS
Institute of Food Biotechnology and Genomics NAS of Ukraine
Osipovskogo 2a str, Kyiv-123, 04123, Kyiv, Ukraine
e-mail: stan.isayenkov@gmail.com

Soil salinity is a main type of abiotic stresses that leads to considerable crop yield
losses, affecting millions of hectares of land around the world. The scale of this problem
is expected to increase due to global climate change and expansion of irrigation
practices in agriculture. High salinity affects around 6% of the total world’s land area. It
is estimated that 20% of irrigated areas is affected by high salinity. The negative impact
of salt stress on agricultural productivity is significant, because crops exhibit inhibition of
growth, reduced tillering and development of reproductive organs. However the creation
and development of salt tolerant crops is too slow. There are many reasons affecting
speed of this process. The main reason is that salt tolerance of plants relies on tight
coordinated regulation of hundreds of genes and depending from them physiological
programs. The major target of salinity tolerance research is to improve ability of plants
to maintain growth and productivity on saline soils. The modern biotechnology can be
very helpful in reaching this target by intensification of gene discovery, gene delivery
to crops and genome editing. The negative effects of high salinity are divided into two
distinct phases. The first, it is independent from salt tissue accumulation - “osmotic
phase”. The second is “ionic phase”. This type of phase is related to toxic effect of ions,
mainly Na* and CI, during salt accumulation in plant tissues. Both osmotic and ionic
effects negatively affect plant metabolism and induce production of ROS that could
harm the cellular structures and biosynthetic processes. The ionic imbalance during
the second phase leads to deleterious effects. Potassium (K*) is one of most important
nutrient for plant growth and development. The presence of K* is required for osmotic
adjustment, turgor generation, regulation of membrane potential and enzyme activation.
Due to similar physicochemical properties between Na* and K*, the sodium is a main
potassium competitor in key metabolic processes in the cytoplasm. It was suggested that
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plant survival under salinity requires high cytosolic K*/Na* ratio. The restriction of Na+
transport and accumulation in photosynthetic organs and enrichment of plant tissues
by K* are very promising approaches for plant salt tolerance improvement. Both these
processes recruit a range of transporter and their controllers at both plasma membrane
and tonoplast. Thus the one of major mechanism of salt tolerance rely on regulation of
function of Na* and K* transporters. The application of most important transporters that
facilitate intra- and intercellular Na* and K* in plants will be discussed. According to the
proposed approach, we have cloned several genes encoding key transporters of Na+
and K* comprising NHX (Cation proton exchanger), HKT (High affinity K* transporter)
and TPK (Two-pore potassium channels) families. By application of transgenic approach
for expression or overexpression of these genes, the improvement of salt and in some
cases osmotic tolerance was achieved in rice, barley and tobacco plants. The our study
demonstrate that the regulation of function and modulation of gene expression of some
plant transporters, HKT for Na* and NHX and TPK for K* homeostasis, are effective
approach for salt tolerance crop improvement. The regulation and function of HKTs,
NHXs and TPKs and their response to salinity will be discussed in this work. Thus
regarding our research direction together with study of other plant scientist, the plant
biotechnology needs to introduce correct combination of promising genes into novel
crop cultivars. The genes encoding transporters involved in Na* and K* transport could
be very useful for future application and improvement of crop salinity tolerance.

'Karpets Yu., "?2Kolupaev Yu., 'Zhyvolup G., 'Smorshchok A.
NITRATE-DEPENDENT FORMATION OF NITRIC OXIDE AND ITS PARTICIPATION
IN INDUCTION OF HEAT RESISTANCE OF WHEAT SEEDLINGS
"V.V. Dokuchaev Kharkiv National Agrarian University
p/o Dokuchaevske-2, Kharkiv, Ukraine, 62483
e-mail: plant_biology@ukr.net
2V.N. Karazin Kharkiv National University
Svobody sq., 4, Kharkiv, 61022, Ukraine

Nitric oxide (NO) is the important participant of signaling in plant cells. It is estab-
lished that NO is involved in the signal transduction to the genetic apparatus, that is
required for developments of plants resistance to adverse factors of various nature,
including hyperthermia. The induction of plant resistance to different stress factors by
influence of various donors of nitric oxide is shown. In recent years the experimental
data about the significant (probably, dominant) contribution of the pathway of nitrates
reduction with the participation of nitrate reductase (NR) to nitric oxide synthesis have
been obtained. Also there are numerous facts indicating the existence of pathway of
NO formation from L-arginine at involving of protein with NO-synthase activity. Possible
reciprocal influence of these pathways on the content of nitric oxide remains almost not
investigated. Also the contribution of pathway of nitric oxide synthesis with NR participa-
tion in the formation of adaptive responses of plants is investigated a little.

The study of influence of sodium nitrate on the activity of NR, endogenous content
of nitric oxide (NO) in roots and development of the wheat seedlings resistance to the
damaging heating was the purpose of current research. Also the influence of exogenous
L-arginine on the nitrate-dependent formation of NO in root cells and development of
seedlings resistance to hyperthermia was investigated.
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Etiolated seedlings of soft winter wheat (Triticum aestivum L.) of variety Doskonala,
which were grown at the temperature of 22°C on the purified tap water, served as ex-
perimental object. Seedlings were incubated during 24 hours on 20 mM of sodium ni-
trate solution (optimum concentration was chosen in preliminary special experiments).
In separate series of experiments the effects of 20 mM of sodium nitrate in combination
with 5 mM of L-arginine, 5 mM of sodium tungstate (NR inhibitor) or 100 uM of PTIO (NO
scavenger) were investigated. The content of NO and activity of NR were measured in
roots of seedlings. After 24 h of incubation with the studied solutions the seedlings were
exposed to the damaging heating (10 min at 46°C).

The treatment of seedlings with nitrate caused the transitional increase of NO gen-
eration and rise of NR activity with peak on 2-4 h after treatment starts. The resistance
of seedlings to the damaging heating increased under the nitrate influence. All indicated
effects were removed under the treatment of seedlings with NR inhibitor sodium tung-
state. The positive influence of nitrate on the heat resistance of seedlings was leveled
by the influence of PTIO. The effect of nitrate on the NR activity, nitric oxide content
and resistance of seedlings to heat stress was substantially leveled under the influence
of L-arginine, which also possesses an ability to raise the NO content in roots and to
induce the development of heat resistance. The conclusion about the significant role of
nitrate-dependent formation of NO in the induction of heat resistance of wheat seedlings
and about the antagonistic effects of nitrate and L-arginine is made.

Klymenko O. M., Shevchenko G. V.
CADMIUM AFFECTS ARABIDOPSIS THALIANA PROTEOME
Institute of Botany NASU, 2, Tereschenkivska st., Kyiv, 01030, Ukraine
e-mail: li_grey@mail.ru

Because of human activity, cadmium (Cd) has become a widespread non-essential
heavy metal, one of the most toxic to all living organisms. It is a dangerous environmen-
tal pollutant, with relative high mobility in the soil-plant system and ability to interfere
with plant metabolism (Gzyl et al., 2015). Aim of our research is to study adaptation of
Arabidopsis thaliana seedlings to cadmium (CdCl,).

For this purpose three lines of Arabidopsis (Columbia, Oasis and Chernobyl 7)
were grown on S MS containing 0,3 % (w/v) phytogel (Phytogel, Sigma, USA) and 0,5%
(w/v) sucrose with and without addition of CdCl, salt (100 uM). The whole 10-day-old
seedlings with roots and leaves were used for protein extraction, carried by phenol-
based protocol. Protein concentration was determined using a protein assay from Bio-
Rad (Hercules, CA), based upon the modified procedure of Bradford. Then the 2-D
electrophoresis was performed. For the isoelectric focusing (IEF) 50 ug protein of sam-
ples was loaded on the IPG strips with pH 5-8 (7 cm, Bio-Rad, Hercules, CA) and placed
into an isoelectric focusing (IEF) unit (Protean IEF Cell, Bio-Rad, Hercules, CA) for 16
h. After that strips were placed on the top of an acrylamide SDS-gel. Second dimen-
sion separation was carried out using a Protean |l xi Cell (Bio-Rad, Hercules, CA) for
2 h (Hajduch et al., 2005). Protein 2-DE gels of each line of Arabidopsis were matched
individually to the reference gel in biological triplicate using PDQuest software (BioRad,
USA). Only 2-DE spot that were presented in both data sets (i.e., control and cadmium
treatment), and in each data set, and at least in two biological replicates were included
in the analysis (Valedor and Jorrin, 2011). In total, 193 2-DE spots for Columbia line, 204
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for Chernobyl 7 line and 245 for Oasis line satisfied these thresholds. The volumes of all
spots that satisfied these criteria were normalized and the p-value for each 2-DE spot in
all lines was calculated in Excel to determine statistically significant difference in protein
abundance profiles between control and cadmium treatment groups. Then spots with
statistically significant difference were cut from gels and plugs were digested with Trip-
sine (Promega). Digested proteins spots were subjected to tandem mass spectrometry
(MS/MS) based on the MSE method that uses alternate scans at low and high collision
energies in order to provide a comprehensive dataset (Klubicova et al., 2012). Mass
spectrometry provided the identity for 18 proteins of Columbia line and 21 proteins of
Oasis line. Analysis of the proteins has shown their involvement in metabolic and signal-
ing pathways suggesting Cd impact on above processes. There is a difference in protein
abundance between control and Chernobyl lines. Currently, we continue to investigate
pathways affected directly by Cd with the idea to get to know which of them promote
plant adaptation to polluted environment.
The research is supported by IRSES Grant #612587 (FP7, Maria Curie Action).

Ko6uneuska M., Pubak O., Tenerin M.
AKTUBOBAHI CANILUUNATOM 3MIHM IHTEHCUBHOCTI MEPOKCUAOALIT niniaiB
Y POCITMHAX MLWEHMUI TA KYKYPYO3U 3A YMOB NOCYXHU
J1bBiBCbKMI HaUiOHaNbHUI yHIBEPCUTET iMeHi IBaHa PpaHka
Byn. [pyweBcbkoro, 4, J1biB 79005, YkpaiHa
e-mail: kobyletskam@gmail.com

Kobyletska M., Rybak O., Telegij M. SALICYLATE ACTIVATED CHANGES
IN THE INTENSITY OF LIPID PEROXIDATION IN WHEAT AND CORN PLANTS IN
DROUGHT CONDITION. The influence of calicylate of wheat Triticum aestivum L. and
corn Zea mays L. plants on intensity of lipid peroxidation in drought condition was stu-
did. Drought increased content of thiobarbituric acid reactive substances (TBARS), the
content of these compounds was higher in wheat plants than in corn plants. Salicylic
acid caused the decrease of TBARS in drought conditions in both investigated species
of plants.

MiaBULLEHHS CTIMKOCTI POCANH A0 HECNPUATIMBUX YMOB HaBKOSIULLHBOIO cepeao-
BULLI@ — OAHE 3 HaMaKTyarnbHiLIMX 3aBOaHb CyvacHoi ditodisionorii. Bigomo Lo nocyxa
€ NOLUMPEHNM (PaKTOPOM HABKOSULLUHBOIO CEPenoBULLA, SKUN HEFATUBHO BMNIMBAE Ha
PiCT | pO3BUTOK POCINH. AganTalisi pOCfMH OO0 HECNPUATINBUX YMHHUKIB, 30KpEMaA Mo-
CyXu, NOB’si3aHa i3 3MiHaMn 0OMiHYy PeYOBWH i CTPYKTYPHUMM NepebynoBamm POCIIMHHOI
knitnuHu (Labudda, 2013). CTilikiCTb pOCAMH A0 NOCYXM 3HAYHOK MiPOK FOPMOHAIBHOO
cuctemoro. [1o ropMOHOMOAIGHMX PEYOBUH, AKI BMAMBAKOTbL Ha MiABULLEHHS CTINKOCTI
POCINH A0 Pi3HOMAHITHUX CTPECOBUX YMHHUKIB HanexuTb caniyunosa kucnota (CK).
OkcmaaTuBHUIA CTPEC Y POCITMH MOXe BYTW CPUYNHEHUIA HU3KOK (DAaKTOPIB HABKOJMLL-
HbOro cepefoBuLLa, BKIHOYatoum nocyxy. OgHUMM 3 OCHOBHUX KMITUHHUX KOMMOHEHTIB,
AKi NOLUKOMKYIOTBCA akTUBHUMW (hOpMamMmn OKCUreHy, € Ninian, SKi 3MiHIOTbCHA BHacCHi-
OOK NEPEKNCHOTO OKUCMNEHHS HEHACUYEHNX XXUPHUX KUCHOT Yy BionoriyHnx membpaHax.
AHani3 BmicTy TBK-akTMBHMX NpoayKTiB € BigOMUM METOAOM OLiHKN IHTEHCUBHOCTI ne-
PEKNCHOTO OKUCIEHHS Ninigis. 3Baxkatoun Ha Le, METO HaLloi poboTn Byno BU3Ha4YMTH
BMIiCT TBK-akTMBHUX NPOAYKTIB Yy OpraHax POCIuH MLWeHMLi 3a YMOB MOCYXu npu none-
peaHin obpobui HaciHHa CK.
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[ocnimkeHHa npoBoannKu Ha pocnuHax nwenudi Triticum aestivum L. copty [Mo-
JonsiHka Ta Kykypyasm Zea mays L. copty >KosTta 3y6oBugHa. NNonepegHbO HaCiHHS
3amodyBanu B po3uuHi caniyunosoi kucnotn (50 mkM) npotsarom 3-x rod. PocnunHu
BMPOLLyBanu Ha I'pyHTOBOMY CyGCTpaTi, BONOriCTb SIKOro nigTpumysBanu Ha piBHi 60%
MOBHOI BOSIOrOEMHOCTI. MoaenbHy NOCyxy CTBOPHOBanM NPUNUHEHHAM NOMNMBY POCHIWH
(8o 30%) npotarom 7 gi6. KoHTponem cnyrysanv poCrvHN BUPOLLEHI 3 HACIHHA He 0Bpo-
6neHoro CK, gki BupoLLyBanu 3a onTumMarnbHOro BogosabesneyeHHs. BusHadanu smict
TBK-akTMBHUX NpOAyKTiB y KOPEHsiX i naroHax pocnuH 3a (MycieHko Ta iH., 2001). BmicT
TBK-akTMBHMX NPOAYKTIB Y TKAHMHAX KOHTPOSbHUX POCITMH KyKypyA3n OyB y mexax 12 -
18 Hmonb/r cupoi pevoBuHn. CK cnpuymHioBana He3Ha4YHe 3pOCTaHHS LibOro NokasHuka
oo KoHTporto. Nocyxa iHaykyBana HarpoMazxkeHHs TBK-aktmBHUX npoaykTis. 30Kkpe-
Ma, y MaroHax pocCivH 3a Ail MoCyxu BMICT LMX Cronyk OyB maixke B 4 pasu BULLMM, HiX
y KoHTponi. CymicHui Bnnue nocyxu i CK cnpnynHioBaB 3HWKEHHSI BMICTY TBK-akTuBHMX
NPOAYKTIB 5K Y KOPEHSIX, TaK i B mMaroHax pOCIWH Y MOPIBHAHHI 3 pocrnuHamu, siki nigaasa-
nuce ait nocyxum, ane He obpobnsanuce CK. MNpote BmicT TBK-akTuBHMX NPOAYKTIB Y poc-
NHax LbOro BapiaHTy OyB BULLIMM, HiXX Y KOHTpORi. Pe3ynbtaTi JOCNImKEHHS X CNonyK
Yy POCIIMHAaX MLWEHWL Manu cxoxy TeHaeHuito. MNpote BmicT TBK-akTMBHMX NpoaykTiB y
opraHax umx pocnuH 6yB 3Ha4YHO BULLMM, HIXX Y POCIIWH KyKypyAsu. Hamsuiwmm ix Bmict
crnocTepirascs 3a Aii Ha pOCnMHM NOCYXM i B MaroHax pocrnuH ctaHoBuB 87,4 HMOIb/T
CMpOoi pevoBUHU. MPUYMHOKD TaKoro ABULLA MOXe ByTM MeHLUa NOCYXOCTINKICTb POCIVH
MWweHnLi Woao pocnvH Kykypyasu. Heseaxatoun Ha Te, wo gig nuwe CK 36inbliyBana
BMiCT TBK-akTMBHMX NPOAYKTIB y opraHax pocnuH, 3a cymicHoro BrnmBy CK i mocyxu
3HAYHO 3HWXKYBAracb iIHTEHCUBHICTb MEPEKMCHOIO OKUCMEHHSA Ninigis.

Konowmieus 10.B.

IHAYKLUIA CANILUNOBOIO KUCINIOTOKO CTIMKOCTI POC/IUH TOMATIB
0O BAKTEPIAJNIbHOIO CTPECY

HauioHanbHuin yHiBepcuTeT BiopecypciB i TPUPOLOKOPUCTYBaHHSA YKpaiHu
Byn. lepoie O6opoHu, 13, m. Kuie, 03041, YkpaiHa

e-mail: julyja@i.ua

Kolomiets J.V. INDUCTION OF SALICYLIC ACID OF THE STABILITY OF TO-
MATOES PLANTS TO BACTERIAL STRESS. It is shown that salicylic acid has a
stimulating effect on the antioxidant activity of plant-regenerants of the tomato variet-
ies Chaika and Malynovyi Dzvin in terms of bacterial stress caused by Pseudomonas
syringae pv. tomato. Treatment of plants-regenerants with 0.5-5 mg/l of salicylic acid
caused amplification of accumulation of soluble phenols, catechins, and flavonoids in
terms of bacterial stress.

Caniuynnoga kncnota (CK) € ogHieto i3 Kno4oBMX MOMeKyI, sika bepe yyacTb B dop-
MYBaHHi iMyHHOI BignoBifi i CUCTEMHOT iHAYKOBAHOI CTIMKOCTi POCINNH NPOTK 30yAHMKIB
BakTepianbHMXx XxBopo6. BoHa HaKOMMYyEeTLCA B MiCLSIX iHADIKYBaHHS POCITMH, TPAHCNop-
TYETbCA MO hroemi i 30cepesKyeTbCA B BiAaneHux HeiHikoBaHNX NUCTKaX, B SIKUX, B
CBOIO Yepry, BifOyBaeTbCA EKCNPECist 3aXMCHUX MEHIB, LLO BIiANOBIAAOTL 3a CTPYKTYPHUN
Ta OYHKLUIOHANbHUI 3aXUCT POCIINH Big CTpecy.

MeToto gaHoi po6oTn Byno gocnimkeHHst Bnnuey CK Ha KOMNOHEHTW aHTMOKCUOAHT-
HOI CUCTEMW Y POCNMH-PEreHepaHTiB COPTiB TOMaTIB B yMOBax bakTepianbHOro CTpecy,
KU CNpUYMHEHnn 30yaHMKoM BakTepianbHOI KpanyacTocTi P. syringae pv. tomato.
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OG’extamun gocnigXkeHb CryryBanu KynbTUMBOBaHI in Vitro poCnUHU-pereHepaHTu
coptiB TomartiB Yarka i MannHoBuI O3BIH 3 Pi3HOK CTINKICTIO NPOTU 30yaHMKIB Gak-
TepiosiB. PocrnvHn-pereHepaHT ToMaTtiB KynbTMBYBanuM Ha MOANMdIKOBAHOMY KUBWUITb-
Homy cepepoBuwi Mypacire-Ckyra, sike gonosHeHe 0,4 mr/n 6-GeH3nnamiHonypuny;,
3 AoAaBaHHAM caniuunoBoi KMCIOTU B KoHUeHTpadii 0,05; 0,1; 0,25 0,5 ta 1 mr/n. B ekc-
neprMeHTax BUKOPUCTOBYBanM BUAINEHUA Hamu B [HINPOMNETPOBCHLKiN obnacTi wram
P. syringae pv. tomato 13-28. Y gocnigax, siki MogentoBanu BniMB CTPECOBOrO YNHHN-
Ka, 0 OCHOBHOIO XMBUITbHOrO cepefoBuwa gogasanu 4,0 % iHaKTMBOBAHMX KIITUH
P. syringae pv. tomato 13-28 (tutpom 20 - 10" kn/mn) (IK), siki nporpieanu npu Temnepa-
Typi 100 °C npotdarom 2,5 rog.

Po3unHHi nonipeHonu BuaHavanu 3a metogom Folin Ciocoalteu B moamdikauii
Singleton Rossi, gkuin 6a3yeTbcs Ha peakuii dpeHoniB 3 peaktBom PoniHa-Yokanb-
Tey. BusHavyeHHs cymn pnaBoHOIAIB 34iiCHIOBaNM CnekTpooTOMETPUYHUM METOO0OM
i ogHOYacHO aHanidyBanu KaniopyeanbHy KpMBY 3a KBepLETUHOM. BumiptoBaHHs1 npo-
BOAWN B NPUCYTHOCTI Xropuay arnoMiHilo i aueTaTty HaTpito, siki yTBOPHOHOTh CTabifbHi
KomMnnekcu 3 pnasoHoigamu. KatexiHvm BumMiptoBanu cnetpooToOMETPUYHNM METOAOM
3a gonomoroto 9 N H,SO, Ta 1 % BaHiniHy 3 yTBOpeHHAM CTabifbHNX KOMMIEKCIB.

Hamun nokasaHo, wo obpobka pocnmH CK nigcuntoBana npouecu 6iocnHTesy de-
HOMbHMX CMONYK B KIiTMHaX 3a Ail iTOTOKCMYHMX cronyk 30yaHuKa OakTepianbHoi
KpanyacTocTi pocnvH TomaTta. 3a gii 4,0 % IK P. syringae pv. tomato 13-28 Bigbysanocs
NiABULLIEHHS KifTbKOCTI (PeHOMBbHMX CNONYK B IMCTKaX POCIIMH COPTiB ToMaTta Big 29,5 oo
32,7 %. Obpobka pocnuH-pereHepaHTiB CK B KoHUeHTpauisax 0,5-5 mr/n iHgykyBana
NMOCUITEHHS HAKOMNYEHHS PO3YMHHUX DEHONIB, KATEXIHIB i dnaBoHOIAiB 3a ymoB BakTe-
pianbHoOro ctpecy. B nuctkax pocnuH-pereHepaHTiB copTiB TomaTiB Yanka i ManuHoBun
A3BiH MakcMMarnbHi 3Ha4eHHS BMICTY doeHoniB ctaHoBunn 15,11-17,00 mr/mn, KaTexiHiB
26,17-28,29 Ta dpnasoHoigie 6,37—7,15 mr/mn 3a ymoB gogasaHHs 1 mr/n CK. 3a pgii
BMCOKNX KOHUeHTpauin CK 5, 10 mr/n piBeHb eHOMNbHMX Crnosnyk 6yB MEHLLWIA 3a KOHTpP-
OIb, L0 Ha Hally AyMKY, MOB’A3aHO 3 PYNHYBaHHSM KITITUHHUX CTPYKTYP.

Takum ymHoM, 3actocyBaHHs CK € ogHieto 3 MaHOK CKNagHOI CUCTEMM, O 3YMOB-
NO€ NiABULLIEHHS CTIMKOCTI POCIMH NpoTY 30yAHMKa GakTepianbHOI KpanyacTocTi ToMa-
Ta, ogHak Kinbkictb CK He MoXe nepeBuLLYyBaTK NMEBHUA KOHLEHTPALIHUIA MOPIr, SKUiA
HeobXigHUI Ona akTMBaLii CUCTEM 3aXUCTY Ta ONTUMAaIbHOIO PYHKLiOHYBaHHSI POCIVHM.

KomicapeHko A.
OOCNIOXEHHA EKCNPECIT ABONAHLIIOrOBOIO PHK-CYNPECOPA NEHA
NMPONIHAENAPOreHA31 B T3 TPAHCTEHHUX POCJIIMHAX COHALUHUKA
(HELIANTHUS ANNUUS L.)
IHCTUTYT pidionorii pocnuH i reHeTukn HAH Ykpainm
Byn. BacunbkiBebka, 31/17, m. Kuis, 03022, YkpaiHa
e-mail:-allakomisarenko2017@gmail.com

Komisarenko A. THE INVESTIGATION OF THE EXPRESSION OF dsRNA-
SUPPRESSOR OF THE PROLINE DEHYDROGENASE GENE IN T3 SUNFLOWER
(HELIANTHUS ANNUUS L.) TRANSGENIC PLANTS. T3 progeny of sunflower trans-
genic plants with dsRNA-suppressor of ProDH gene were obtained. Those plants were
tested under conditions of simulating water deficit. The enzyme activity and free proline
contents were measured in plant leaves. The free proline levels in T3 plants exceeded
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those parameters of control plants in 1,5-2 times under normal conditions and in 15-20
times under water stress. T3 plant demonstrated the decrease of ProDH enzyme activ-
ity in 6 times under normal conditions. Those events are the result of the partial ProDH
gene suppression.

[eHeTU4YHa iHXeHepis Ja€e MOXIMBICTb BMKOPUCTOBYBATU FEHW, E€KCMPECis SKUX
34aTtHa nigBuLLyBaTy piBEeHb CTIMKOCTI TPAHCIFEHHUX POCINH 00 HECHPUSATANBUX aKTo-
piB AoBkinns. Ocobnmeuin iHTepec BUKNMKAE reH katabdoniamy L-nponiHy (Pro) — nponiH-
aerigporeHasa (ProDH), ockinbkn 4acTKoBe iHribyBaHHSA AOro ekcrnpecii 3gaTtHe npuBo-
ONTN 0O NiOBULLEEHHS BMICTY Pro i sk pe3ynstaT — piBHS CTIMKOCTi POCITMH A0 abioTUYHMX
cTpeciB. Ekcnpecito reHa B TpaHCreHHNX POCMHaX Ta iIX HACiIHHEBUX MOKOSTIHHAX Hagin-
HO MOXXHa KOHTPOIIOBATK 3a KiHLEBUM NpoaykTom abo edhekTom, KM BiH BUKINKAE.

MeToto poboTn Byno JocnigKeHHS eKCrnpecii iHTerpoBaHOro reHa B HaCiHHEBOMY
MOKOMiHHI TpaHCreHHUX pocnuH H. annuus L.

OG’ekTOoM gocnimkeHHs cnyryBanu T3 TpaHCreHHI POCINNMHN COHSILLIHMKA iHOpeaHoT
niHii VK-121 3 anPHK-cynpecopom reHa nponiHgerigporeHasn Arabidopsis thaliana
L. HasBHicTb TpaHcreHa niaTesepaxysanu MNJ1P-metogomM. AHani3 ekcnpecii TpaHcreHa
NPOBOANIIN 3a HOPMaribHUX YMOB KyIbTUBYBaHHS | B yMOBax BOAHOro AediumnTy. AKTUB-
HICTb MponiHAerigporeHasn ouiHBanu, BUMIpHOHYM 30inblUeHHsT koHueHTpauii HAQH
3a OOUHULKO Yacy Npw OKMUCIIEHHI Pro 3a 3anponoHoBaHo MeToauko MaTTioHi. PiBeHb
BifTbHOrO NPONiHY BU3Ha4Yanm 3a mogmdikoBaHOK MeTOAMKO YnHapaa.

B pesynbrati gocnigkeHb BuBYeHa ponb ProDH y cTinkocTi T3 NOKONiHHS TpaH-
CreHHMX POCIMVH COHSLWHUKA A0 BogHoro aediunty. O6’€EKTMBHUM MOKa3HWKOM LIbOro
€ aHani3 ekcnpecii reHa nponiHAaerigporeHasu, Wo pearni3yeTbCsd Ha PiBHI akTUBHOC-
Ti doepMeHTy Ta BMICTY BinibHOro L-nponiHy. lNokasaHOo 3HayHe 3HWKEHHS aKTUBHOCTI
depMeHTy nponiHaerigporeHasn B pocnnHax T3 3a HopManbHUX YMOB KYfnbTUBYBaHHS
(6 pasiB) Ta nigBuLLIEHHS BMIcTY Pro B HopMmi (1,5-2 paan) i npu gediumti Bonorn (15-20
pasiB), LLIO CBigYMTb NPO YaCTKOBY Cynpecito reHa ProDH COHsILLHKKA.

OTxe, ekcnepumMeHTanbHO AOBEAEHO, WO B T3 TpaHCreHHUX POCHIMHAX COHSALLHU-
Ka, aki mictatb anPHK-cynpecop reHa nponiHaerigporeHasun BigOyBaeTbcs cTabinbHa
eKkcrnpecisa reHa. B uinomy nokasaHa edekTuBHICTb BUKopucTaHHa gnPHK-cynpecopa
reHa nponiHgerigporeHasn st CTBOPEHHS POCINH COHSILUHMKA 3 MigBULLEHUM PiBHEM
CTIMKOCTi 4O OCMOTUYHUX CTPECIB.

Kovalenko M., Konotop Ye., Smirnov O., Koval Yu., Musienko M.
GROWTH AND WATER CONSUMPTION PARAMETERS OF WHEAT SEEDLINGS
UNDER OSMOTIC STRESS
64/13, Volodymyrska Street, Kyiv, Ukraine, 01601
e-mail: mariia.s.kovalenko@gmail.com

The ability of plants to develop rapidly nonspecific as well as specific protective
responses to osmotic stress is crucial for their survival under drought and salinity stress.
The detection of physiological and biochemical changes occurring in plants under such
conditions is the basis for the control of metabolic pathways for increasing plant drought
resistance. Therefore, the aim of present work was to study the plant growth responses
and water consumption parameters of wheat seedlings under osmotic stress.

For preliminary evaluation of plant drought tolerance, growth parameters of 3-day
seedlings of 10 wheat varieties (T. aestivum L. and T. dicoccum Schuebl.), grown in so-
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lutions of polyethylene glycol 6000 with osmotic pressure ranged from -0.1 to -0.4MPa,
were determined. It was found that the suppression of coleoptile’s growth by 50% in
comparison with control values occured upon osmotic pressure of -0.3 MPa, while the
root length remained at the control level. In our opinion, the metabolic changes are
directed toward the formation of protective reactions under given conditions in plant
organism. Therefore, in order to carry out further investigations, the concentration of
PEG -0.3 MPa was chosen.

The analysis of the obtained results allowed to determine the studied varieties ac-
cording to the level of drought resistance in the early stages of ontogenesis. So, variet-
ies Holikovs'ka, Favorytka (non-sensitive) and Trypil's’ka (sensitive) were selected for
further research.

The investigation of growth reactions and parameters of water consumption was
conducted on 7-day wheat seedlings of selected varieties, which were cultivated under
osmotic pressure of -0.3 MPa. Analysis of the morphometric indexes of plants indicates
an insignificant inhibition of leaves growth of seedlings of Favorytka variety along with
an increase of root length in 2 times. Decreasing of the leaves length of Trypil's’ka vari-
ety was admitted under conditions of osmotic stress. At the same time significant chang-
es of values of growth indexes of the roots were not found in these conditions. Also,
morphometric parameters of seedlings of Holikovs'ka variety had not been affected.

The expected decrease of relative water content in leaves of wheat plants and
accumulation of proline occurred under conditions of osmotic stress. It was revealed
that proline content ratio in roots and leaves was approximately 10:1 for Favorytka
and Trypil's’ka varieties. However, there was no significant difference between proline
accumulation in leaves and roots in Holikovs'ka variety, which indicated constitutive
resistance to osmotic stress.

Kovaleva V., Yusypovych Yu., Gout R.
SCOTS PINE DEFENSINS:
STRUCTURE, PROPERTIES AND BIOLOGICAL FUNCTIONS
HauioHanbHUi NiCOTEXHIYHWI YHIBEPCUTET YKpaiHu
Byn. [eH. YynpuHkn, 103, m. JlbeiB, 79057, YkpaiHa
e-mail: kovaleva@nltu.edu.ua

Evolutionary plants developed multilayer system for protection against potentially
pathogenic organisms, which includes mechanical cell wall barriers as well as a broad
range of compounds with antibiotic activity. Among the latter, plant defensins are a
conservative group of antimicrobial peptides that is a component of innate immunity of
many classes of living organisms, including humans. Plant defensins form a large family
of small (45-54 amino acids), basic, cysteine-rich proteins. They share a common three-
dimensional structure comprised of three antiparallel B—strands and one a-helix held
together by four or five disulfide bridges formed by conserved cysteine residues. Con-
served disulfide bonds are also proposed to define physico-chemical properties of de-
fensins, such as an extreme resistance to high temperatures and acidic environments.

Plant defensins are arranged in multigene families and are overrepresented in the
genome of some plants species. That is particularly well illustrated in Arabidopsis thali-
ana and Medicago truncatula where comparative sequence analysis of the sequenced
genomes revealed that there are several hundred defensin-like genes present in these
plants alone. Recently we found a multigene family of these proteins in Scots pine. Six
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defensin genes: PsDef1-4, PsDef5.1 and PsDef5.2 were cloned and these nucleotide
sequences deposited in the database GenBank.

The analysis of Scots pine defensins using the neighbor-joining method reveals
two subgroups. The first subgroup includes PsDef1, PsDef2, PsDef3 and PsDef4, which
have high sequence similarity (88-96 %). The second subgroup consists of PsDef5.1
and PsDef5.2, the identity between them is 96 %. Scots pine defensins from different
subgroups have lower sequence similarity (46-52 %) and less number of residues that
are conserved.

To elucidate the biological activities of pine defensins, one of them is PsDef1 was
purified from seedlings and its recombinant analog was obtained by heterologous ex-
pression in the bacterial system. Like most plant defensins, endogenic and recombinant
PsDef1 showed high activity against fungi, they arrested the growth of Botrytis cine-
rea, Fusarium oxysporum, Fusarium solani, and Heterobasidion annosum at protein
concentrations less than 1 uM. Furthermore, this peptide inhibited the growth of other
pathogenic microorganisms, in particular, gram-positive and gram-negative bacteria of
the genera Bacillus, Pseudomonas, and Pectobacterium. In addition, we found that
PsDef1 inhibits a-amylases of pine beauty, a dangerous pine pest. To the best of our
knowledge, PsDef1 is the first defensin from gymnosperms, for which such broad spec-
trum of biological activities has been described.

To clarify the biological functions of the Scots pine defensin genes, we performed a
transcriptome analysis of these genes in the vegetative and generative organs of Scots
pine plants of different age and under abiotic and biotic stresses. We found that the only
gene that is expressed everywhere in the pine tissues is PsDef1. The expression of oth-
er defensin genes from Scots pine was organo-specific and developmentally regulated.
We revealed features of Scots pine defensin gene expression in the response to differ-
ent types of infection, such as biotrophy, hemibiotrophy, and necrotrophy. We showed
that abiotic stresses including salt, cold, water and heat modify the level of expression
of defensin genes in Scots pine seedlings.

The obtained results demonstrate that Scots pine defensins are the important com-
ponent of host defense providing resistance of Scots pine to environmental stresses
and can be of great practical interest for the development of eco-friendly biotechnolo-
gies for forest protection.

Kozeko J1.
OVWHAMIKA CUHTE3Y HSP70 Y 3B’A3KY 3 AJANTUBHOIO
30ATHICTHO BUOIB POCITUH
IHcTuTYT 60TaHikM iM. M.T. XonogHoro HAH YkpaiHu
Byn. TepelyeHkiBcbka, 2, M. Kunis, 01601, Ykpaina
e-mail: liudmyla.kozeko@gmail.com

Kozeko L. DYNAMICS OF HSP70 SYNTHESIS IN CONNECTION WITH ADAPT-
ABILITY OF PLANT SPECIES. Plants of different adaptability were subjected to pro-
longed influences of high temperature (37°C) and soil flooding. Western blot-analysis
of HSP70 in leaves during the period of exposure showed that the constitutive level
and ability to high and extended HSP70 induction underlies the survival and successful
adaptation of plants in variable environment.
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AkTuBaUis cuHTedy 6inkiB TennoBoro woky HSP70 € kno4YoBMM KOMMOHEHTOM
CTPECOBOI peakuil POCfIMH Ha HECnpUATNMBI 30BHILLHI YMHHUMKK. BBakaeTbc4, WO 3a
TUMYaCOBOK aKTUBALLEI CIiOYE 3HMKEHHS TX CUHTE3y 40 MalXe KOHTPOSIbHOMO PiBHSA
HaBiTb NPV NPOSIOHroBaHOMY BMnMBI daktopy (Schumann, 2001). Mpu uboMy AnHaMIKa
cnHTedy HSP mano gocnigykyBanachk y BUAIB POCVH, LLIO 3HAYHO BiApPIi3HATLCA 3a dia-
Nna3oHOM CTilKOCTi. MeTol AaHoro gocnigpkeHHa 6yrno MOpiBHAHHA AVHAMIKN CUHTE3Y
HSP70 y BuaiB, pi3HMX 3a aganTauiiHuMu BnactTuBOCTSIMU. KOBEHINbHI pocnuHu Ara-
bidopsis thaliana (NOMIpHO CTiiKUI, 3 KOPOTKMM XUTTEBUM LMKIOM), Malva sylvestris,
M. pulchella (BUCOKO CTiliKi OQHOPIYHMKK, 3 TPUBANUM XUTTEBUM LMKIIOM), Sium sisa-
roideum (NOBITPSAHO-BOAHI) BUPOLLYBanucst 3a 04HAKOBUX YMOB i MigaaBanunchb NposioH-
roBaHHOMY BMNIIMBY BMCOKOI TeMniepatypu (37°C) i 3aTonneHHa rpyHTy. 3a CTilkicTio 4o
0box thakTopiB BMAM po3TalloByBanuck y pag A. thaliana < M. pulchella = M. silvestris
< S. sisaroideum. Bmict HSP70 B nucTtkax aHanisyBanu 3a gonomorot BectepH-6ro-
TUHIY NpoTsaromM ekcnoauuii. NokasaHo, Wwo Buaun 3 Ginbll LWUMPOKMM Aiana3oHOM CTil-
KOCTi Manu GinbLU BUCOKMIA KOHCTUTYTUBHMUIA BMICT HSP70 i xapakTepuayBanucs 6inbLu
3HaAYHOIO Ta TPUBASIOKD aKTUBALED X CUHTE3Y. Bbrn3bki 3a CTIKKICTIO BUAW ManbBu Manu
CXO0XY AOMHaMiKy CUMHTe3y Lboro Oinka i, pa3oMm 3 TuM, Buao-cneundivHi osHakm. Oco-
OnmBOCTI YacoBoro nepebiry cMHTe3y TiCHO MOB’sI3yBanuncs 3 PO3BUTKOM afanTUBHMX
abo pecTpykTuBHMX npoueciB. OTpuMaHi gaHi nokasanu iHOOpPMaTUBHICTb AMHAMIKM
cnHTedy HSP70 sk iHankaTopa CTilKoCTi BUay.

Kusik H.
AJANTALIA BPIO®ITIB 4O OCMOTUYHOIO CTPECY
IHcTuTyT ekonorii Kapnat HAH Ykpainu,
Byn. CtedaHuka, 11, m. JlbBiB 79005, YkpaiHa
e-mail: kyyak_n@i.ua

Kyyak N. BRYOPHYTE ADAPTATION TO THE OSMOTIC STRESS. Peculiari-
ties of metabolism of the carbohydrates and nitrogen-containing compounds and cation
exchange capacity of the cell walls of the mosses with a different tolerance to water
deficit on the area of sulfur deposits dump and tailing waste mining potassium salt (Lviv
region) were investigated.

TonepaHTHICTb OpiodiTiB O 3HAYHMX BTpaAT BOSMOrM Ta BUCUXaHHSA i 3O0aTHICTb
00 LIBUAOKOI perigpaTtadii 3ymoBuna ixXHe 3Ha4yHe MOLUMPEHHS Y GinbLIOCTi POCIMHHMX
yrpynoBaHb. [ocnigKxyBanu @isionoridHi MOKasHWKM BOAHOIO PEeXMMy Yy MOXIiB i3
Pi3HOK YYTNUBICTIO 4O AediunTy BOMOrM Ha NOCTTEXHOMEHHUX TepuTopiax JIbBiBCbKOT
obnacTi (BigBan BMaobyTKy Cipkn HOBOSIBOPIBCLKOrO Oep>KaBHOIO TiPHUYO-XiMIYHOIO
nignpuemctea (OXM) ,Cipka” Ta XBOCTOCXOBULLE BigxoniB BMOOOYTKY KamniiHUX cornen
CtebHuubkoro OMXI «lMonimiHepan»), Ae MoxornogibHi € nioHepaMy 3apOCTaHHHS.
BMicT ByrneBoaiB, MOHOLYKPIB Ta KpoOXMarsito OUiHIOBanu i3 3acToCyBaHHAM MiKPUHOBOT
KMCMOTW, aKTUBHICTb a-aminasu — 3a [1. bepHinaom, BMICT BiflbHUX aMiHOKMCIIOT Ta
nponiHy — 3a metogom 3. XioHr'a (Xiong et al, 2006), KaTiOHOOOMIHHY EMHICTb KITITUHHUX
CTiHOK — 3a meTogukoto ®. briemesi (Blemey, 1990). BcTaHOBMNEHO, WO NPUCTOCYBAHHS
OpiociTiB 1O OCMOTMYHOIO CTpecy 3abe3nevyeTbCs 3MiHOK CNPSIMOBAHOCTI MeTaborniamy
BYrneBoaiB: 306inblUeHHAM 3araflbHOro BMICTY KapborigpaTiB Ta nepepos3nonifiom
BYIT1€BOAHOr0 OOMiHY y HanNpsAMKY rigponi3y nonicaxapyaiB Ta HAKOMUYEHHS PO3YMHHUX
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BYrneBoiB. HarpomagkeHHSA BYrmeBoAiB 3anexarno SK Bif PiBHS OCMOTUYHOIO CTPECY,
Tak i Big BUOoBMX ocobnmeocTen MoxiB. Bumn ix ymict (1013,6—1462,2 Mkr/r macu c.p.)
XapaKTepHWUI 4ns BUAIB, sIKi MPUYypPOYeHi 40 MicLe3pocTaHb i3 gediuutom Bororu (Bryum
argenteum Hedw., Barbula unquiculata Hedw.), Togi Sk y YyTnnBMX OO OCMOTUYHOTO
ctpecy BuaiB Brachythecium campestre (Mbll. Hal.) Schimp. i Brachythecium salebro-
sum (Hoffm. ex F. Weber & D. Mohr) Schimp. — 514,3-782,4 mxr/r macu c.p. B ymoBax
BOLHOro AeiunTy Ta COMbOBOro CTpecy y KniTnHax 6piodiTiB, TonepaHTHUX Ao gedi-
LUUTY BOMOr NMOCUITOBABCS Mapori3 KpoXMarto (MOoro KOHLUEHTpaLia y naroHax cTaHo-
Buna 4,3-4,9 % Big 3aranbHOro BMIiCTy BYINEBOZIB), O KOPENOBAIO i3 O-aMinasHo
aKTUBHICTIO. B yMOBax MEHLLOro CTPEeCOBOr0 HaBaHTaXeHHs1 3adikcoBaHO OinbLuy
YyacTKy nonicaxapugy y cymapHomy nyni Byrnesogis (8,1-8,8 % Big 3aranbHOro BMicTy
kapborigpartiB). ByrneBogHuin obmiH y CTpecoBMX YMOBax CrpsiMOBYBaBCS B Bik HAKO-
MUYEHHS PO3YNMHHUX LIYKPIB, SIKi NiABULLYIOTb BOAOYTPUMYBasbHY 30aTHICTb KNiTMH. Ha-
npvknag, B yMoBax CUIIbHOrO COMbOBOMO CTPECY BMICT PO34MHHMX BYINEBOLIB Y NaroHax
B. unquiculata ctaHoBuB 16-26 % Big 3aranbHoro nyny kapborigpartis Ta 11-14 % — 3a
MEHLLIOro 3acorieHHs1 cyocTpaTy. AHanoridyHa TeHAEHLIS BUSIBIEHa 1 LWOAO BMICTY MO-
HOLYKpPIB Yy naroHax AOCIigKyBaHUX BUAIB MOXiB. TakOX BUSIBMIEHO, WO TOMEPaHTHUM
00 nediuMTy BONOrM Moxam BriaCcTMBUIA GinbLUnMiA Nyn BiflbHUX aMiHOKUCHOT, Lo 3abes-
neyye OCMOTMYHY cknagoBy aganTauii. OKpiM TOro, BUSIBNEHO YiTKy TEHAEHLiO 30inb-
LUEHHSA BMICTY «CTPECOBOI» aMiHOKMUCOTU — MPOSIiHY, WO XapakTepusye Hecneumdid-
Hy peakuito KniTMHHOro metaboniamy y BiANoOBiAb Ha cTpec. KaTioHOOOMiHHA EMHICTb
(KOE€) KNiTUHHMX CTIHOK MOXIB TEX Mae BaXITMBE 3HAYEHHA Y POpPMYBaHHI CTilKOCTI
OpiodiTiB 4O OCMOTMYHOrO cTpecy. Hanpuknag, B yMOBax CUSIbHOIO 3acCOSIEHHS Cy6-
ctpaty KO€ pocnuH B. unquiculata Ta Funaria hygrometrica Hedw. ctaHoBuna 4,49-
6,38 mr-eks/100 r macu c.p., @ 3a MEHLUOrO CTPECOBOro HaBaHTaXeHHsa — 2,85-3,14
mr-ekB/100 r macu c.p. OTxe, TONepaHTHICTb OPIOdITIB A0 PIBHOMAHITHUX OCMOTUYHNX
CTpeciB, 3Ha4YHO Mipoto, 3abe3nevyeTbCst MPUCYTHICTIO Y KIiTUHAX MOXIB BUCOKMX KOH-
LeHTpaLin oCMOriTIB i KAaTIOHOOOMIHHOK 30aTHICTHO KITITUHHUX CTIHOK.

Lytvyn D., Olenieva V., Blume Ya.B.
ACETYLATION OF A-TUBULIN MEDIATES STRESS-INDUCED AUTOPHAGY
IN ARABIDOPSIS
Institute of Food Biotechnology and Genomics NAS of Ukraine
Osipovskogo str. 2a, 04123, Kyiv, Ukraine
dmytro.lytvyn@gmail.com

Plant autophagy regulates a numeral cellular recirculation processes both in nor-
mal physiological conditions and as an adaptive response to stressful impacts. Abi-
otic stressful stimuli such as oxidative-, salt-, and drought stresses as well as lack of
nutrients lead to the development of autophagy or autophagy-like processes that still
poorly understood in plant cell. In yeasts and animal cells microtubules (MTs) provide
processes of maturation and traffic of autophagosomes via their dynamic state changes
and tubulin post-translational modifications, acetylation in particular. The objective was
to investigate the role of a-tubulin acetylation in the development of plant autophagy
under different abiotic stressful impacts. MATERIALS AND METHODS. Arabidopsis
thaliana line stably expressing Atg8h-eGFP fusion protein was generated to investigate
autophagy development using confocal laser scanning microscopy. 7-day old Arabidop-
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sis thaliana seedlings were subjected to metabolic- (sucrose-free medium), osmotic-
(10 mM mannitol) and salt- (150 mM NaCl) stresses, as well as ultraviolet B irradiation
(41 kdJ*m2). Autophagy development was examined by fluorescent microscopy (stain-
ing with specific dye for autophagosomes monodansylcadaverine (MDC)) and Western
blotting analysis, using monoclonal anti-acetylated tubulin and monoclonal anti-tubulin
TU-16 antibodies. Additional treatments combined with specific cysteine inhibitor E-64
preventing autophagy development as well as MT drugs Taxol and Nocodazole were
performed. RESULTS. It was revealed notable tissue-spesific autophagosomes distri-
bution under stress-induced autophagy development in Arabidopsis thaliana. Different
root and above-ground tissues of untreated plants were characterized by Atg8h-eGFP
diffuse cytoplasmic expression and had no evident signs of co-localization with vesic-
ular cellular structures. The development of autophagy was detected in root cells at
7th cultivation day and was characterized by an appearance of structures with size
range of 1-30 ym containing Atg8h-eGFP that were localized in root cap, epidermal,
pericycle and vascular cells. Staining with MDC revealed an explicit co-localization of
MDC-stained and GFP-containing cellular structures. Using Western-blot analysis it
was found that processing of Atg8, implying lipidation with phosphatidylethanolamine
(PE) had occurred under all stressful treatments. Mentioned modification allows Atg8
to localize to the expanding phagophore, permitting the formation of autophagosome.
Obtained results denote an induction and development of stress-induced autophagy.
Moreover, all examined stressful treatments led to increase of a-tubulin acetylation level
that reveals an important role of mentioned modification in plant autophagy develop-
ment. We suggest an existing of similar regulatory mechanisms of MTs mediated au-
tophagy discovered in animals. Synergistic action of stressful factors and E-64 was
realized in decreased cell viability that confirms the survival role of autophagy under
abiotic stress influences. Pretreatment of plants with Taxol and Nocodazole revealed
the same effect as E-64 pretreatment that confirms MTs cytoskeleton involvement in
intracellular traffic of autophagosomes. CONCLUSIONS. Presented data assume the
involvement of MTs cytoskeleton in realization of autophagy as an adaptive process and
indicate the role of the post-translational acetylation of a-tubulin in the mediation of plant
stress-induced autophagy.

Manuk B., KaBynuu f., Kobuneubka M.
BMNUB CANILUMUNATY | KAOMIWA XNOPUAOY HA AKTUBHICTb
MONI®EHONOKCUOA3U Y POCITIMUHAX TPEYKU
(FAGOPYRUM ESCULENTUM MOENCH.)
JIbBIBCBKMI HaLiOHaNbHUI yHIBEPCUTET iMeHi IBaHa PpaHka
Byn. [pyweBcbkoro, 4, J1biB 79005, YkpaiHa
e-mail: bogdan_malyk@ukr.net

Malyk B., Kavulych Y., Kobyletska M. THE EFFECT OF SALICYLIC ACID
AND CADMIUM CHLORIDE ON THE ACTION OF POLYPHENOL OXIDASE IN
BUCKWHEAT PLANTS (FAGOPYRUM ESCULENTUM MOENCH.). Nowadays the
interest to new ways to improve plant resistance to various types of stresses is increas-
ing. One possible way is the salicylate treatment. We’ve conducted a research on the
polyphenol oxidase activeness in buckwheat plants (Fagopyrum esculentum Moench.)
under the influence of salicylic acid and cadmium chloride. The results show increase
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in the enzyme activity on the 14th day (up to 56%), when compared to the control (in
shoots). At the same time, the decrease of polyphenol oxidase action was registered on
the 21th day. We believe this is due to the destruction of the enzyme, caused by high
amount of free radicals.

CborogHi 3pocTae iHTepec OOCMIOHUKIB 0O MOXITMBMUX CNOCOGIB MiABULEHHS CTili-
KOCTi POCIMH A0 pPi3HOMaHITHUX cTpecoBux dakTopiB. Lle noB’sa3aHo 3 pi3HOGIYHMM Mo-
ripLUEHHAM €KOJTOoriYHOro ctaHy AoBkinnsa. OcobnmBo akTyanbHUM € NUTaHHSA CTINKOCTI
00 BaXXKUX MeTaniB, BpaxoByuM iXHi MacliTabu BHeCeHHs1 B Biocdepy. OgHMM 3 MOX-
NunBKX cnocobiB NiABULLEHHST MPUCTOCYBaNbHUX MOXIMBOCTEN POCIIMHHOIO OpraHiamy €
0bpobka noro caniyunosoto kucnototo (CK). Bigomo, wwo 3mMiHn meTaboniamy, 3ymoBrie-
Hi CK, mo3nTMBHO BMNMBalOTh Ha aganTauilo 4O NoAanbLlUMX CTPECOBUX HaBaHTaXeHb
(MameHko Ta iH., 2010). MNMonidheHonokcrMaasa - aHTUOKCUAAHTHUI hbepMeEHT, skun bepe
aKTMBHY y4acTb Yy perynsuii npoLeciB 3axncTy pocinH Big OKCMOaTUBHOMO CTpecy.

MeToto Hawwoi poboTn Byno AOCHioKEHHST 3aXMCHOMO BMSMBY caniumnarty 3a ymoB
3abpynHeHHsa cybeTpaty noHamm kagmito. Hawi gocnigkeHHst Oynv npoBeaeHi Ha poc-
nuHax rpeydkn (Fagopyrum esculentum) copty Py6pa. BupolyyBanu pocrnvHu METOAOM
niwaHoi KyneTypu. HaciHHa npopollyBanu 3a 3arafibHONPUNHATO MeToamnKot. Pocnu-
HK rpevku obnpuckyBanu 0,05 MM po3umMHOM caniuunaTy Ha No4YaTKOBMX eTanax PocTy.
KagmieBun ctpec mogentoBanu BHECEHHAM KagMilo xmnopuay B po3paxyHKy 25 mr/kr
cybcTpaTty. BusHaueHHs1 akTUBHOCTI nonidpeHonokenaasy nposoannu Ha 14-ty i 21-wy
noby pocty (bosipkiH, 2010).

Pesynbraty AocnigKeHHa nokasanu 3pocTaHHs akTUBHOCTI (OepMEHTY B naroHax
POCIMH SIK 32 YMOB CTPeCy, TaK i Npu CRifbHIM Ail caniunnoBol KUCNOTN Ta KagMito XJo-
puay Ha 14-Ty goby pocTy, BignoBigHo Ha 52 i 56%, NOPIBHAHO 3 KOHTPOSbLHMM BapiaH-
ToM. BogHouac, Ha 21-wy goby pocTy cnocTepiranocs 3HWKEHHSA akTUBHOCTI nonide-
Honokcmaasn 3a fii ctpecopa. MoxHa NpunycTUTU, WO IHAKTUBALIS OePMEHTY MoXe
BigOyBaTMCs Yepes NiABULLEHHST BMICTY akTUBHUX hopm OKCUreHy, KinbKiCTb SIKUX Y
POCIMHHUX TKAaHMHAX Pi3Ko 3pocTae 3a Ail cTpecoBnx akTopiB. AKTUBHICTb (hepMeHTy
B KOPEHSIX POCINNH Ha 21-y goby pocTy He3Ha4HO 36inblLUyBanachk y BapiaHTax 3 okpe-
mum BnnneomM CK i Cd, ane 3HayHO nigBuvLyBanacsi npy CyMiCHOMY BMJIMBI CMOMYK - Ha
69%, NOpIBHSAHO 3 KOHTponeM. Pesynbrat gOCHiOKEHHSA aKkTUBHOCTI MONicheHONoKCH-
a3 B NaroHax rpeyvku nokasykTb 3pOCTaHHSA aKTMBHOCTI (bepMeHTy B yMOBax CTpecy
Ta B yMOBaXx CiflbHOI Aii caniumnoBoi KUCIOTK Ta kKaaMito xrnopuay Ha 14-ty noby poc-
Ty. Ha 21-wy goby pocTy crnocTepiranocs 3HWXEHHS1 akTUBHOCTI NonidpeHornokecnaasm
3a il ctpecopa. Lo moxe cBiguMTK Npo iHaKTMBaUito (OepMEHTY Yepe3 HaaMipHY Kinb-
KicTb AOK. AKTMBHICTb 0EPMEHTY B KOPEHSIX POCITMH HE3HAYHO 3pocTarna y BapiaHTax
3 CK i Cd, ane 3Ha4HO nigBuLLlyBanacsa npu CymMiCHOMY BMSMBI CMOMyK, MOPIBHAHO 3
KoHTporneM. Ockinbku nonideHonokcnaasa Bifirpae BaxnmBy posb Yy AUXaHHI POCIUH
Ta B MeTaboniami peHoriB, MOXXHa NPUMNYCTUTY, O 3MiHA aKTUBHOCTI LIbOro 0EPMEHTY
Oyae BNAMBaTW Ha iIHTEHCUBHICTb X NMPOLIECIB.
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MameHko T., Tapactok O., MounHok B.
AKTUBHICTb AHTUOKCUOAHTHUX ®PEPMEHTIB Y JINCTKAX
O3UMOI MLWEHULI 3A PI3BHOIO PIBHA A3OTHOIO XXUBNEHHA
IHCTUTYT dpisionorii pocnuH i reHeTukn HAH Ykpainum
Byn. BacunbkiBcbka, 31/17, M. Kuis, 03022, YkpaiHa
e-mail: t_mamenko@ukr.net

Mamenko T., Tarasyuk O., Pochinok V. ANTIOXIDANT ENZYMES ACTIVITY
IN WINTER WHEAT LEAVES UNDER DIFFERENT LEVELS OF NITROGEN NUTRI-
TION. It is found that the insufficient supply of nitrogen in the soil of winter wheat in-
duces defense reactions in plants, as evidenced by the increase in hydrogen peroxide
and the activity of antioxidant enzymes in leaves. Foliar dressing of winter wheat urea
is regarded as a kind of stress on the plant, on the one hand, and on the other, as a
factor that stimulates of inclusion the protective mechanisms, in the above privacy and
activation of antioxidant enzymes work.

YOOCKOHaNeHHs1 TEXHOJOriN BUPOLLYyBaHHS, 36anaHCyBaHHS CUCTEM XXMBIIEHHS,
OOCSATHEHHST BUCOKUX KOEWILIEHTIB 3aCBOEHHS E€MEMEHTIB XXMBIEHHA € BaXXIMBUMMU
CKNagoBMMU NiABULLEHHSI BPOXaWHOCTI, Nopsaa 3i CTBOPEHHSAM HOBUX COPTIB i3 BUCOKUM
reHeTMYHMM noTeHLianom npogykTueHocTi (MopryH, 2010).

MeToto poBoTK Byrio BMBYUTW BB PI3HOTMO PiBHA @30THOMO XKMBIIEHHS Y I'PYHTI
Ta no3akopeHeBoi 06pobkM KapbamigoM Ha aKTUMBHICTb aHTUOKCUOAHTHUX (PEPMEHTIB i
dopMyBaHHSA 3epHOBOT NPOAYKTUBHOCTI Y COPTIB O3UMOT NLIEHWLI, SIKi BiApi3HANUCh 3a
reHeTU4YHUM MOTeHLiarioM 3epHOBOI NPOAYKTUBHOCTI.

PocnnHn BupollyBanu y BeretauiiHMx yMoOBax 3a pi3HOro piBHS a30THOIO XXMBMEH-
HA. Y hasy KiHeLb LUBiTIHHA-NOYaTOK MOMIOYHO-BOCKOBOI CTUMMOCTI O3UMY MLUEHNLIO 06-
npuckyBanun po3dnHoM kapbamigy koHueHTpadieto 1 % 3 po3paxyHKy 7 Kr 4.p. Ha ra.
[ns npoBeneHHs gocnigpkeHb BiabMpany npanopLesi IMCTKA 03UMOI NMIWEHUL Ha 7-My
noby nicnsi no3akopeHeBOi 0OPOBKN POCTUH

BcTaHoOBMNEHO, WO 3@ HU3bKOTO PIBHA HITPOreHy B IPYHTI Y COPTiB O3VMMOI MLle-
HULi NigBYLLYBaBCS piBEHb NEPOKCUAY BOAHIO Y NMUCTKAX, WO CBIOYUTbL NPO PO3BUTOK
OKMCHIOBaribHUX MPOLIECIB Ta Nepexia KNiTMHHOro MeTaboniaMmy pOCIUH Yy CTPECOPHUIA
cTtaH. 3a 06pobkn kapbamigoM y COPTIB 03UMOT MWEHULi BUSBIIEHO 3HMKEHHST BMICTY
nepokcuay BOAHKO Y NNCTKAX, LLIO MOXEe CBIAYUTM NPO 3HKEHHS PiBHS OKMCHIOBANbHUX
NPoLECIB Y POCNNHAX 3a paxyHOK BKMIOYEHHSI 3aXUCHUX aHTUOKCUOAHTHUX CUCTEM, B
TOMY YUCTi I @HTUOKCUOAHTHUX DEPMEHTIB, B YMOBaXxX CTPECY — HU3bKOro 3abe3neveH-
HS XKMBMEHHS HITPOTEHOM.

[ocnigpkeHo, Wo HeJoCTaTHE a30THE XMBIIEHHS B I'PYHTI MPU3BOAMTbL A0 NiABU-
LLEHHS1 aKTMBHOCTI aHTMOKCUAAHTHUX (PepMeHTiB — ackopbaTnepokcuaasun, rnyTarti-
OHpeLyKTasn CynepoKCMOAMCMYTa3n Ta 3HMKEHHS akTUBHOCTI rBasikonnepokcugasmu y
NUCTKax 03MMOI MwenHuui. 3rigHo Hawmnx pesynbraTiB 3a 06pobkM pocnuH kapbamigom
BifOyBaeTbCA MiABULLIEHHA aKTMBHOCTI @aHTUOKCUOAHTHUX (DEPMEHTIB HE3anexHo Bif
PiBHS @30THOMO XWMBIEHHS pocnvH. Ha Haly AymKy, nosakopeHeBy 0BpobKy 03umol
nweHuLi kapbamigom y BUKOPUCTaHI HaMy KOHLEHTpaLii MOXKHa MOPIBHSTK i3 CBOEpIa-
HUM CTPECOM ANS POCINH, SKUA CTUMYITHOE PO3BUTOK 3aXMCHUX peakLin Ta nepebyaoBy
MeTaboniamy POCnvH A0 BiANOBIAHMX YMOB BMPOLLYBaHHS.

OTxe HegocTaTHE 3abesneyeHHs O03UMOT MLWEHULi HITPOreHOM Yy I'PYHTI iHOYKyeE
PO3BUTOK CTPEC-3aXUCHUX peakuin B pocimHax, Npo WO CBiAYMTb MiABULLIEHHS PiBHS
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nepoKcuay BOAHIO Ta aKTUBHOCTI aHTMOKCUOAHTHUX PEPMEHTIB y nuctkax. Nosakope-
HeBa 00poOKa 03MMOI NWeHnLi kapbamMigoM po3rmnagaeTbes K CBOEPIAHUA CTpec Ans
POCNVH, 3 OOHOro BOKy, a 3 IHWOro, K YakTop, WO CTUMYITHE BKITHOYEHHS 3aXUCHUX
MeXaHi3MiB, 30Kpema 1 akTuBaLito poboTM aHTMOKCUAAHTHUX doepmeHTiB. Lle cnpusie
KpaLyi peanisauii reHeTUYHOro NoTeHLUiany B COPTiB 03MMOI MWEHWLi BUCOKOBINTKOBOro
CrpsAMYyBaHHSI.

Nehvedovich S.
INFLUENCE OF MICROINFECTION ON THE QUALITY
OF OIL FLAX SEEDING SEEDS
Republican Scientific Subsidiary Unitary Enterprise ,Institute of Plant Protection”
of the National Academy of Sciences of Belarus
2 Mupa Str., a/c Priluki, Minsk region, Minsk district, 223011, Republic of Belarus
e-mail: s.nehvedovich.izr@tut.by

Oil flax seeds are affected by pathogens of various diseases. According to Tsvet-
kov S.G. (1978) data, under conditions of Belarus flax seeds, sprouts and seedlings
diseases are caused by 14 fungi and bacteria species. The causative agents of the
most noxious flax diseases (anthracnose, fusariosis, bacteriosis, etc.) can infect seeds
and penetrate into the embryo until the formation of the pigmental coat layer (internal
infection), often causing its death. The sources of infection of septoriosis, fusariosis,
various rot species are more often found in the first mucous coat layer or on its surface.
For flax seeds, some saprotrophic fungi are also harmful. Their role is dual. They often
penetrate through the ,open gate” - mechanical damage following pathogens. Often,
these fungi are the primary destroyers of the seed coat. As a result, the embryo dies
or weakens, the seeds lose their germination ability and viability. One of the reasons
for the biological properties of seeds decrease is their high phytopatogens microflora
infection. The decrease in the germination of flax seeds is proportional to total percent-
age of infection by microorganisms. The seeds quality has a primary importance for the
successful cultivation of this crop.

The research has been carried out for 4 years (2013-2016) at fodder and technical
crop protection laboratory. Qil flax seeds used for sowing on experimental plots under
production conditions of the Republic of Belarus served as the research material. The
phytopathological oil flax sowing material examination by experts was carried out by
seeds incubation in a moist chamber. Seed contamination by diseases was assessed
in accordance with the interstate standard STATE STANDARD 12044-93 ,Seeds of
agricultural crops. Methods for determining the diseases infection”.

The phytopathological oil flax sowing material examination, carried out in the years
of study, showed a high level of mottledness, bacterial and saprotrophic fungi infection.
The total infection of seeds ranged from 9,5 to 83,5%, with a difference in the studied
varieties infestation by mottledness (2,5-60,0 %). Oil flax seeds were also character-
ized by a high degree of bacterial infection (2,0-32,0 %) and slightly saprotrophic fungi,
causing seeds molding (up to 11,0 %). Microinfection had different effects on biological
indices - germination energy and laboratory germination. The lowest seeds quality was
noted in 2016, the germination energy ranged from 21,0 to 95,0 %, and the laboratory
germination rate was only 56,5 to 72,5 %. The greatest force of growth had the seeds
with less micro-infection.
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Thus, according to 4 years research results, we assume that the presence of micro-
infection on oil flax seeds reduces their biological properties.

L. Ovcharenko, G.Shevchenko, T. Vorobyuova
LIPID COMPOSITION OF ZEA MAYS L. ROOT PLASMALEMMA IS INFLUENCED
BY WATER DEFICIT
M.G. Kholodny Institute of Botany, National Academy of Sciences,
2, Tereshchenkivska st., Kiev, 01601,Ukraine
e-mail: ov-julia@yandex.ru

Drought leading to water stress in plants is a major problem in reducing agricultural
productivity especially in tropical, semi-arid and arid regions of the world. In order to
cope with drought, plants have developed different protective mechanisms, in particular,
morphological and cell structure changes as well as regulation of membrane perme-
ability. Functioning of membrane proteins are influenced by the lipid bilayer, in which
they are either embedded or bound at the surface. For this reason, a knowledge of the
lipid composition of membranes in plant cells is important. The aim of the present study
was to examine lipid content in plasma membrane fractions isolated from roots of two
Z. mays varieties: drought-resistant “Dostatok” and non-resistant “Pereyaslavskiy” and
to determine lipid changes under dehydration.

Experimental plants were grown in containers on a sand substrate for 21-22 days
under 70% relative field capacity for plants (control) and 30% (experimental water defi-
cit). The microsomal fractions enriched by plasmalemma were obtained from maize
roots by two-phase aqueous polymer technique. Lipids were extracted from plasma-
lemma and their composition analyzed by reversed-phase high performance liquid
chromatography.

Maize membrane lipids are mainly phosphor-, glycolipids and sterols, the ratio of
them is different in two varieties. Water deficit causes the increase of sterol proportion in
plasmalemma fractions:for 32.6% of total lipids for “Dostatok” and for 27.5% of total lipids
for “Pereyaslavskiy”. This indicates to stabilization of the membrane under water deficit
via decreasing its fluidity that is resulted from limitations of ion transport. In both variet-
ies, water deficit led to decrease of total amount of glycolipids. This phenomenon occurs
due to the inhibition of cell signaling function. The major phospholipids are presented by
phosphatidylcholine (PC), phosphatidylethanolamine (PE), phosphatidylinositol (PI) and
phosphatidylglycerol (PG). Dehydration caused a sharp decrease in major phospholipids.

The predominant saturated fatty acid lipids of both varieties were palmitic (C16: 0)
acid. In drought-resistant varieties “Dostatok” its amount was higher. One can also note
the low content of stearic acid (C18: 0) in two varieties. Unsaturated fatty acids were
represented by oleic (C18: 1), linoleic (C18: 2) and linoleic (C18: 3) acids. Linoleic acid
content was almost identical in both varietes and did not undergo changes under water
deficit. The preferred unsaturated fatty acid was linoleic acid. In both varieties significant
changes in composition of unsaturated and fatty acids we were found under water short-
age. Under water deficit total proportion of unsaturated fatty acids in “Pereyaslavskiy”
variety increases and the variety“Dostatok” is reduces.

Referring to our results, “Dostatok” variety is proved to be more adaptive to water
deficit. Changes in the lipid composition are important for plant adaptation the drought.
Adaptive mechanisms depended on stress intensity and stabilization of membrane
composition is aimed to protect cells against harsh environment.
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MNaweHko K., KonecHikoB M., [loHomapeHko C.
BMNNAUB BIOCTUMYNATOPIB CTUMIMO TA PEFOMJTAHT HA ®OTOACUMINTALIAHI
MPOLIECU TA ®OPMYBAHHS BPOXXAUHOCTI FOPOXY NOCIBHOIO
TaBpincbkuin AepxaBHUIA arpOTEXHONONYHUI YHIBEPCUTET
Mp. B.XmenbHuubkoro, 18, M. Menitonons, 72310, YkpaiHa
e-mail: melitttopol@mail.ru

Paschenko U., Kolesnikov M., Ponomarenko S. THE EFFECT OF STIMPO AND
REGOPLANT BIOSTIMULANTS ON PEAS PHOTOASSIMILATION PROCESSES
AND CROP FORMATION. It is shown that the biostimulants promoted the formation
of crops photoassimilation surface, increased chlorophyll content and productivity of
photosynthesis. The biological productivity of peas crop increased by 24-30% while
biostimulants using.

Bioctumynatopmn Ctumno ta PeronnaHT BupoOHuutea O MHTL, «ArpoGiotex»
npeacTaBnsaoTb CO60 NonidyHKUioHanbHI npenapaTty 3 6i03axMCHUMK BITACTUBOCTAMM,
LLI0 3a6e3neyvyoTb akTUBHUI PICT | PO3BUTOK KyNbTYpW, hOPMYBaHHSI BUCOKOTO i SIKICHOTO
BpoXato. Pa3om 3 TMm, 4ns psigy CinbCbKOrOCNoAapChbKMX KynbTyp HEAOCTATHLO BUBYEH
X CTPECNPOTEKTOPHI BMACTUBOCTI B Pi3HUX arpokniMaTUYHUX 30HaxX YKpaiHu. bnunasko
j MOCIBHMX MMIOLL, FOPOXY MOCIBHOIO NMPUXOAMTBCS Ha 30HY cTeny. 3 ornsay Ha BUCOKY
BMMOITIMBICTb FOPOXY 4O YMOB BMPOLLYYBaHHS, iCHYe noTpeba B NOKpaLleHHi cTpecpesun-
CTEHTHOCTI POCIVH Ta CTUMYNALI NPOAYKLIiMHOro npouecy nocisiB 3a 4ONOMOroK pery-
natopis pocTy. Tomy meTor poboTu Byno 3’sicyBaTtn BNnmne GioctnmynaTtopie CTumno Ta
PeronnaHTt Ha popmyBaHHsi hoToacCUMINSALUINHOrO anaparty Ta GionoriyHy BpOXamnHIiCTb
ropoxy nociBHoro B ymoBax [liBgeHHoro creny YkpaiHu.

BukopucToByBanu HaciHHS Ta PpOCINUHM ropoxy nociBHoro (Pisum sativum L.) cop-
Ty Onnot Bycatoro MopdororiYyHoro Tuny B ymoBax ApidHoginaHkoBoro gocnigy. Me-
peanociBHy 00pobky HaciHHsA npoBogunv Ctumno (25 mn/T) Ta PeronnanTt (250 mn/T),
NPUroToBaHNMMK Ha po34uHi Jlinocamy (5mn/n). MNMosakopeHeBy 00pOOKy BiOCTUMYNATO-
pamu npoBoaunu y dasy OyToHi3aujii B J03aX pekOMeHAOBaHUX BUPOOHMKOM. Biabip
POCITMHHUX 3pa3kiB Ta Npob npoBoamnu y ¢asu 2-3 napu NpunncTkie, 5-6 nap npunmcT-
KiB, OyTOHi3aUii, UBITIHHSA Ta 6060yTBOpPEHHS. oLy NMCTKOBOro anaparty BMMIptOBa-
nn ckaHorpacdivyHo nporpamoto LeafSquare 2.0 Ta BU3Ha4yanu iHaekc NMCTOBOI NoBep-
xHi (IJ111). BmicT xnopodiny BusHavyanu crnyopomMeTpuyHo 3a gornomoroto N-Tectepy.
PospaxoByBanu 4YMcTy NpoAayKTUBHICTb ooTocnHTedy (UlNP) 3a TpetbsikoBuM H.H. O06-
nik GionoriyHoOi BPOXaMHOCTI MOCIBIB rOPOXY MPOBOAMIM BiAMNOBIAHO A0 3ararbHOMPUIA-
HATMX B arpobionorii MmeToguk. Pe3aynstaTn 4ocnigiB onpauboBaHO CTaTUCTUYHO.

MepennociBHa 06pobka HaciHHSA ropoxy GiocTumynstTopamm Ctumno ta PeronnaHt
BXe B (pasi 2-3 nap npunucTkiB gossonuna 36inswuty 111N B 1,6 Ta 1,8 paswn, Bigno-
BigHO. B moganbliOMy OHTOreHesi, y ¢asu UBITIHHA Ta 6060yTBOpEeHHS 3adikcoBaHO
aKkTUBHEe (hOpMyBaHHS MIIOLLi FIMCTKOBO| MOBEPXHi POCITMH ropoxy 06pobneHnx Gionpe-
napatamu, ana skux 111N nepesuwyeano B 1,5-1,7 pasu 3a gii Ctumno ta B 1,2-1,6 pasu
3a fii PeronnaHTy nopiBHSAHO 3 KOHTporem. BMIiCT xnopodiny B fiMcTkax ropoxy 3a fgii
BGioCcTMMynSTOpiB 3MiHIOBAaBCA HEOAHO3HA4YHO. Tak, B Nepiod BEretaTMBHOIO PO3BUTKY
Ctumno Ta PeronnaHT 36inbLuyBanu BMICT xnopodiny B cepegHbomMy Ha 3,0% Ta 3,7%
BignoBigHo. MNpoTsarom reHepaTMBHOIO Nepioay, BMICT X0opoiny 3anuiwascs nigsuLLe-
HUM Ha 2,2-7,4% 3a gii 6ioctumynsaTopis. [poTe, y dasi 6060yTBOpEHHS AaHU Nokas-
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HUK Y POCNWH A0CAiIAHMX BapiaHTiB HE3HAYHO 3HWKYBABCS MOPIBHAHO 3 KOHTPOSbHUMMU
3HavyeHHAMKU. BcTaHoBneHo, wo B ymoBax 2016 poky gocnigxyBaHi 6iocTuMynaTopu He
cnpusanu 3poctaHHio YUlN® Ha noyaTkoBMX eTanax Beretauii ropoxy. lNosakopeHesi 06-
pobkm GionpenapaTamu NokpallyBanu napameTpu Ta pyHKLiOHYBaHHA (POTOCUHTETNY-
HOro anapary pPOCnVH ropoxy, ToMy 3a aii Ctumno Ta PeronnaHTy y dasu UBiTiHHA Ta
©6060yTBOpPEHHSA UMD nepeBuLLyBana KOHTPOMbHI Noka3Huku Bif, 6,3% o 20,0%. Buko-
puctaHHsa CTumno Ta PeronnaHTy BUKIMKano 36inbLlUEHHS KinbKoCTi 606iB Ha pOCNUHI
Ha 22% Ta 34%, a macu 1000 HaciHuH Ha 5% Ta 6% BignoBiaHO. Ak pesynbrar, 3a gji
Ctumno BionorivyHa BpoXanHiCTb ropoxy 3pocna Ha 24%, a 3a gii PeronnaHTy - Ha 30%
NMOPIBHSIHO 3 BPOXaKHICTIO KOHTPONbHMX nocieiB ( 2,9 T/ra).

BukopuctaHHsa 6ioctumynatopis Ctumno Ta PeronnaHT B ymoBax [iBgeHHoro Cte-
ny YKpaiHu nokpallyBanu napameTpu Ta pyHKUiOHyBaHHSA (OOTOCUHTETUYHOMO anaparty
POCIVH rOpoXYy, LLO BiporigHo 30inbLunio 6ionoriyHy BpoXKamnHiCTb MOCIBIB.

Plohovska S., Yemets A.l., Blume Ya.B.
STUDY OF SPATIAL ORGANIZATION OF PLANT ACTIN FILAMENTS AFTER
COLD TREATMENT BY MICROFILAMENT ANALYZER PROGRAM
Institute of Food Biotechnology and Genomics, National Academy of Sciences of Ukraine
Osipovskogo str., 2a, Kyiv, 04123, Ukraine,
e-mail: svetaplohovska@gmail.com

The actin cytoskeleton is a network of filamentous proteins that functions in di-
verse cellular processes in plants. In plant cells, several cellular processes depend on,
or are coincident with, reorganization of the actin cytoskeleton, including cell division
and differentiation, cell shape determination, organelles movement, cell wall deposition,
light-induced plastid migration, wound repair and response to pathogen attack. Low
temperature is one of the most important abiotic factors limiting growth and develop-
ment in plants. In a number of studies it has been shown that low temperature leads to
significant changes in the organization of microtubules and microfilaments, including
their depolymerization. The MicroFilament analyzer (MFA) program detects the filamen-
tous structures on the image and identifies the main orientation(s) within individual cells,
and it has been used for several studies on analysis of microtubule organization. Our
research demonstrates the use of MFA program to study the organization of actin fila-
ments in different cells of A. thaliana roots under cold action.

Four-days-old seedlings of A. thaliana (L.) Heynh. line expressing the chimeric gene
35::GFP-ABD2-GFP were used in the experiments. For visualization of actin filaments in
different types of root cells of A.thaliana (GFP-ABD2-GFP) seedlings the confocal laser
scanning microscope LSM 510 META was used. To analyze the microfilaments’ orientation
after exposure to temperatures +4° and +0.5°C MFA software has been applied.

The effect of low temperatures on the organization of actin filaments (microfila-
ments) of cells from different growth zones has been studied in the roots of A.thaliana.
It was found that cold treatment inhibits the growth of the primary root and changes its
morphology, causing a formation of large number of deformed (ectopic) root hairs in
differentiation zone (+4°C) and causes an anisotropic increase in the diameter of epi-
dermal cells in elongation zone (+0.5°C). The temporal relationship between the disori-
entation and the organization of actin filaments and the detected changes of root growth
and morphology after cold treatment was estimated. It has been found that actin fila-
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ments of root hairs, meristematic cells, cells of elongation zone, and epidermal cells of
all root zones of A. thaliana are the most sensitive to the cold. Previously, it was shown
that microfilaments remained intact in the cytoplasm of the pollen tubes of tobacco
(N. tabacum) after exposure to +4°C, while microtubules were destroyed under these
conditions. After exposure of BY-2 cell culture (N. tabacum), there was a violation of the
organization of actin filaments at 0°C followed by the formation of a disordered network
of microfilaments and their partial depolymerization. The organization of actin network
was disrupted and microfilaments depolarized in the cells of winter rape culture under
the influence of low temperature. The analysis by MFA showed that cold stress and ex-
posure time are important factors affecting the orientation of actin filaments. We found
that not only the dynamic dilution of actin network and polymerization/depolymerization
of actin in cells of different zones of the root apex occurs, but microfilament orientation
changes also after cold treatment.

Using MFA software to determine the effects of low temperatures on microfilaments
is essential for a more accurate and detailed understanding of cold effect on the behav-
ior of these filamentous structures in A. thaliana in a quickly and standardized manner.

Reshetnik G., Sisolyatin D.
ADAPTOGENIC IMPACT OF EPIN EXTRA ON CUCUMIS SATIVUS L.
SEEDLINGS GROWTH UNDER CADMIUM STRESS
V.l. Vernadsky Crimean Federal University
4, Vernadskogo Prospekt, Simferopol, Republic of Crimea, Ukraine, 295007
e-mail: levina.galya.60@mail.ru

Technological development of mankind has brought not only an improvement the
life quality, but also significant problems, the most harmful of which is environmental
pollution, including heavy metals. One of the most toxic metals for all living organisms
is cadmium. The possible way to reduce the content of heavy metals in agricultural
products could be a plant treatment with growth regulators. Currently, brassinosteroids
are considered as effective endogenous growth regulators with growth-stimulating and
stress-protective activity.

The aim of our research was to study the effect of Epin Extra preparation on seed
germination and the catalase activity for the Cucumis sativus L. variety Phoenix Plus
under the influence of cadmium acetate. To achieve this goal, prior it was necessary to
determine the optimal concentration of Epin Extra, exposure time for the presoaking
seeds treatment, and the activity of the catalase in germinating seeds under the action
of various concentrations of cadmium acetate.

The research was carried out with seeds of C.sativus, presoaked in a 0.05% solu-
tion of the Epin Extra and germinated in cuvettes on a filter paper with addition different
concentration of cadmium acetate (102 10* M, 100 uM and 250 uM), control — tap
water. Seed were presoaked with Epin Extra during 4 hours. The energy of germination
and germination percentage of cucumber seeds were determined according to GOST
12038-84, catalase activity determined by the gas-metric method.

As a result of the laboratory experiments, a positive anti-stress effect of the Epin
Extra on the germination of C. sativus seeds and catalase activity under cadmium ac-
etate impact.

Germination of seeds in solutions with various concentrations of cadmium acetate
was inhibited from the first days of experiment. At the concentration 102M, seed germi-
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nation was completely inhibited. Germination percentage at the 10*M cadmium acetate
was 65%, at 10*M — 73%. Seed pretreatment with Epin Extra increased this parameter
for 20%.

Investigating of the cadmium acetate effect on catalase activity in germinating
seeds of C. sativus revealed that enzyme activity depends on the metal concentration.
There is a direct correlation between the decrease of catalase activity and the degree
of a cadmium acetate increase in the seed germination solution. Seeds presoaking in
a 0.05% solution of Epin Extra stimulated the enzyme activity during the germination.

Thus, research showed that C. sativus seeds pre-treatment with the growth regu-
lator Epin Extra has a positive effect on metabolic processes, stimulates physiological
processes in germinating seeds under the cadmium acetate influence.

LeB4yeHko B.B., BoHpgapeHko O.10.
BUBYEHHA TEPMOCTIMKOCTI ®OTOCUHTETUYHOIO AMAPATY COPTIB
O3UMOI MWEHULI 3 PI3HOKO YYTNUBICTIO A0 NIABULLEHOI TEMNEPATYPU
IHCTUTYT dpisionorii pocnuH i reHeTukn HAH Ykpainum
Byn. BacunbkiBcbka, 31/17, M. Kuis, 03022, YkpaiHa
e-mail: biochemkiev@ukr.net

Shevchenko V.V., Bondarenko O.Yu. STUDY OF THERMAL RESISTANCE OF
THE PHOTOSYNTHETIC APPARATUS IN WINTER WHEAT VARIETIES WITH DIF-
FERENT SENSITIVITY TO ELEVATED TEMPERATURES. Structural and functional
changes in the photosynthetic apparatus of winter wheat varieties differing in heat re-
sistance were studied. The short-term (5 minutes) heating in the range 25-45°C was
carried out for chloroplasts isolated from lives of 4 winter wheat varieties. All heated
chloroplasts showed changes in the spectral parameter k=Ag,/A,5, and Fv/Fm. Particu-
larly strong and stable changes observed during heating to 40-45°C. The intensity of
the k changes coincided with the preliminary estimate of thermal stability for different
varieties of winter wheat.

TemnepaTypa OTOYYKHOrO CcepefoBuLLa € BaXNMBUM (hakTOpoM, akun 6esnoce-
pedHbO BNMBae Ha BPOXaKMHICTb CinbCbKOrOCNo4apChbKMx KynbTyp. HaBiTb NiaBULLEHHS
cepefHoi TeMnepaTypu 3a ce3oH BereTauii Ha 1 °C npu3BoguTb 00 BTpATU BPOXKANHOCTI
Ha 17 %, Wo cTae 0cobNMBO akTyarlbHUM B yMOBaXx rnobanbHOro NoTenmiHHsS KniMarTy.
[obpe BiooMO, WO POTOCUHTETUYHMI anapaTt POCIUH AyXe YyTNUBMIA A0 NiABULLLEHUX
TemnepaTyp. BBaxaeTbcs, Lo npouec OTOCUMHTE3Y, AKWIA 3abe3nevye pocnvHU eHep-
riel Ta acMMingramu, 3Ha4HOK MIPOH BU3HAYaE CTIilKICTb POCINH A0 cTpecy. PaHiwe
Hamu, Ha xnoponsacTtax ropoxy, 6yno nokasaHo, LWo 3a Ail KOPOTKOYaCHOro Nporpisy
BifOyBa€ETbLCA 3MEHLLEHHSI PO3MIpiB XSTOPONAacTiB, ke 0bymoBneHe nepebynoBoto rpa-
HanbHOI cucTemu, Ta cniBnagae i3 3MiHOK (PyHKLIOHaNbHOI akTUBHOCTI. 3MEHLLEHHS
pO3MipiB MOXe ByTK Nerko ouiHeHO 3a 3MiHOK cnekTpanbHoro napameTpy (K=Agg/Agsy)-
OckKinbkn pi3Hi COPTU 03UMOIT MIEHWLI BiOPI3HATLCA 3@ YYTNMBICTIO A0 NiABULLEHOI
TeMnepaTypu, TO akTyarlbHUM € BMBYEHHS 3B’SI3Ky MK CTIKICTIO POCIUH i 3MiHaMu
(POTOCUMHTETMYHOIO anapary Ha pi3Hux gpasax Beretauii. MeToro poboTn Gyno BUBYNTM
3MiHM DOTOCMHTETUYHOIO anapaty y COpTiB 03UMOI MLIEHWULi 3 Pi3HOK YYTNMBICTIO Ha
pi3HMX hasax oHTOreHesy 3a Aii nigsuLeHnx Temnepatyp. [NpoBegeHo KOpOTKOYacHUN
(5 xB) nporpiB B giana3oHi 25-45 °C xnoponnacTiB 4-X COPTIB 03UMOI MNLLIEHULi, BUAi-
NeHnx 3 NUCTKIiB, BiAiGpaHMx Ha pi3HMX hasax Beretauii. 3a cnekTpaMmy NOrMMHaHHSA
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XJloponnacTiB po3paxoBaHi 3MiHM napaMeTpy K (CTpyKTypHi nepebynosu), Ta yHKLiO-
HanbHOI aKTUBHOCTI 3a nokasHukoM Fv/Fm. Bci nporpiTi xnoponnacTt nokasanu 3MiHu
cnekTpanbHoro napameTtpa k, Ta Fv/Fm. Ocobnueo 3HayHi Ta cTabinbHi 3MiHN BUSIBIEHI
npu nporpiBi 40-45°C. CTyniHb CTPYKTYPHNX Ta OYHKLiOHaNbHMX 3MiH criBnaganu. 3a
3MiHaMM CMNEeKTpanbHOro napamMmeTpy COPTU O3MMOI MLEeHULi po3TallyBanucb HacTymn-
HUM YnHOM: «[lepnmHa nicocteny» (OUiHKa »Xapo-NoCyXoCTinKkocTi 5-6 6aniB) — 37%,
«[ocTtatok» (7-8 6aniB) — 28%, «[NogonsHka» (8 GaniB) — 26%, «Ogecbka 267» (9
6aniB) — 25%. MNopsgok po3TallyBaHHSA COPTiB 3anuLIaBCs OAHAKOBUM Ha BCiX dhasax
BereTau,ii. IH-TEHCMBHICTb 3MiH (DOTOCMHTETUYHOIO anapaTy 3a Ail BUCOKUX TeMnepaTtyp
cniBnagace 3 OLiHKOH Xapo-MOCYXOCTIMKOCTi COPTiB 03MMOI NweHuLi. CnekTpanbHun na-
pameTp k Moxe OyTn BUKOPUCTaHUI ANS WBUAKONO CKPUHMHIY COPTIB O3UMOI MLUEHWLI
Ha TePMOCTINKICTb.

Shevchenko G., Talalaiev A.
MECHANISMS PROMOTING GENOME STABILITY IN PLANTS
FROM CHERNOBYL ZONE
Institute of Botany, Cell Biology Department, 2, Tereshchenkivska St., Kiev, Ukraine
e-mail: g_shevchenko@botany.kiev.ua

30 years have passed after Chernobyl nuclear explosion but, despite of chronic
radiation, flora and fauna in the Exclusion zone continue to flourish, evidencing the
adaptation of plants and animals to genotoxic environment. One of the immediate tar-
gets of radiation is the genetic material, DNA and active vegetation in Chernobyl means
that genome of plants is somehow protected from the damage caused by radiation and
heavy metals in soil. In connection with the above we find it important to investigate
DNA-damage response (DDR) in plants from Chernobyl zone and find out which DNA-
protective mechanisms are involved in plant genome stabilization.

A. thaliana accessions were collected in sites with different level of radioactive pol-
lution starting from 0.5 to 9 pSv/h. Growth tests were performed on MS medium with
addition of ranged concentrations of CdCI2 and bleomycin the highest concentration of
which were sublethal. DNA damage response was evaluated by investigating expres-
sion of certain genes from DNA-repair and cell cycle regulation pathways. For this
purpose qPCR has been applied.

Our investigations show that Arabidopsis thaliana from Chernobyl zone tolerate
DNA damaging agents such as heavy metal (Cd) and bleomycin much better than con-
trol plants from non-polluted areas. gPCR reactions have shown up-regulation of genes
involved in DNA damage response, signal transduction pathways which sense DNA
breaks and initiate cellular responses. Interacting signaling pathways of DDRs acti-
vate DNA repair, cell-cycle checkpoints and cell death to remove or tolerate lesions in
genetic material. In our experiments, expression of ATR/ATM kinases was increased
after bleomycin treatment suggesting role of ATR/ATM-dependent pathways in genome
stabilization under above conditions. Downstream expression of CycB1:1 gene means
involvement of cell cycle regulation in plants grown in chronic radiation environment.
Several DNA repair pathways are known to exist in plants, among them homologous re-
combination (HR) and non-homologous end joining (NHEJ) play the key role. Besides,
plants exposed to genotoxins show various levels of cell degradation. We continue
investigations on gene expression from different DNA repair pathways as well as cell
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cycle regulation and study of PCD hallmarks in order to reveal the mechanism of plant
tolerance to genotoxins in anthropogenically contaminated areas.

ATR/ATM-dependent pathways take part is signaling of DNA damage in A.thaliana
collected in Chernobyl zone. Homologous recombination (HR) and non-homologous
end joining (NHEJ) are involved in genome stabilization in above plants.

Mpuwko B.M.", LLikaGapa A.A.?
YMICT NPOAOYKTIB I'IEPOKCI/I,L'IALI,I'I' B JINCTKAX | KOPEHAX KYKYPYO3U
3A CYMICHOI HI'I' IOHIB KAOMIKO, HIKEJTKO | ULUHKY
"KpuBopi3bkuii 6oTaHiuHMI cag HauioHanbHoT akagemii Hayk YkpaiHu,
Byn. Mapwaka., 50, Kpvsun Pir, 50089, YkpaiHa
2KpmnBopisbkuin negaroriyHnii yHiBepcuTeT, np. MarapiHa, 54, m. Kpusuii Pir, 50086, YkpaiHa.
e-mail: anet12191@gmail.com

Gryshko V., Shkabara A. CONTENT OF PEROXIDATION PRODUCTS IN
SHEETS AND CORNERS OF CORN WHEN JOINT ACTION OF CADMIUM, NICKEL
AND ZINC IONS. The intensity of processes of lipid peroxidation in the roots of 10-day
corn seedlings was 1.5 times higher than in leaves. This is due to the peculiarities of the
accumulation of metal ions. In the experiments, the intake of ions through the roots of
the germs was simulated. In sprouts grown in a medium of 10°M cadmium ions, 10*M
nickel and 10* M zinc, the amount of TBA active products in the roots increased 3-fold.
In these embodiments, the experience in leaves intensity of lipid peroxidation was in-
creased 2-fold.

[poBigHMM MOKa3HMKOM (i3ioNOriYHOT CTIMKOCTI XXMBUX OpraHiamiB 40 Ail BaXKKnX
MeTaniB BBaXalTbCHA IHTEHCUBHICTb NepoKcuaHoro okucHeHHa ninigie (MOJT), ski xa-
pakTepmaye KinbkicTb TBK-aktuBHMX cnonyk. PiBeHb sikux Ha gymKy 6aratbox gocnigHn-
KiB CBigYMUTb NPO NeBHY i3ioNorivyHy CTiMKICTb POCIIMH A0 NOOAMHOKOI Al BaXKKUX MeTa-
niB. MNpoTe 0cobnMBOCTI PO3BUTKY BirlbHOPaAMKanbHUX peakLi 3a CyMiCHOI Aji cnonyk
LMHKY, HIKEro i Kagmilo mamxe He BMBYanMcb. ToMy MeTOK poboTun Oyno BU3HAYEHHS
3a iHTeHcuBHiIcTIO npoueciB MOJ1 3a KOMNNEKCHOrO BHECEHHS 40 CEPEAOBULLA BUPOLLLY-
BaHHS POCIMH BULLIE3a3HAYEHNX ENTEMEHTIB.

Y mogenbHoMmy BeretauiiHOMy eKCNepuMEHTI BUKOPUCTOBYBanNu nNpopocTkn Zea
mays L. riopuay bniu-160 MB. HaciHHS npopollyBanv B TepMOCTaTi Ha OUCTUIbOBaHIN
BOAi Npu TemnepaTtypi +25°C oo nosiem KopiHuiB gosxuHoto 0,5-1 cm. Ha 4 oGy npo-
POCTKM BUCAOKyBanu y KOHTEMHEPU 3 OUCTUIIbOBAHOK BOAOK i CTaBUN 4O (DITOTPOHY
npw oceitreHHi 15000 ntokciB BnpogoBx 16 rog Ha gody npu +25°C. Ha 6 noby oguH
3 KOHTEWNHEepIiB 3anuiiany sik KOHTPONbHUIA, a B iHWIi BHocunucsa Ni? i Zn*2 y KOHUeH-
Tpauisx 10°M i 10“*M ta Cd*2 — 10°M i 10°M BignoBsigHo. Ak axepeno Baxkux MeTanis
BMKopuctoByBanu cnonyku 3CdSO, x 8H,0, NiSO, x 7H,0, ZnSO, x 7H,0. PocnnHxuii
MaTepian Bigbupasca Ha 10 goOy BMpoLLYBaHHS i BU3Ha4anu BMicT TBK-akTMBHMX npo-
OYKTIB.

OTpuMmaHi pesynsrati cBigvaTh, L0 3@ CYMiCHOrO BHECEHHS BaXXKUX MeTaniB y ce-
pPeadoBuLL BMPOLLYYBaHHS y NPOPOCTKIB KyKYpyA3u CrnoCTepiranocb HaKOMMYEHHS BTO-
PUHHMX NpoayKTiB nepokcuaauii — TBK-akTuBHMX crnonyk. Tak, iHTEHCUBHICTb NpoLeciB
MOJT y kopeHsx Kykypyasu Oyna y 1,5 pasu BMLLOK, HiXK Yy JIUCTKaXx, WO MOB’'si3aHe 3
XapakTepoM HaKOMUYeHHS i pO3MOAiNioM NOMTaHTIB. Y gocnigax MoaentoBaBcs Kope-
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HEBUI LUNSAX HAOXOMKEHHSA BaXKKMX MeTarniB TOMY piBeHb iX akyMynsuii 6yB BULWMM B
KOpeHsiX, HiX y nmckax. Bucoki piBHi TBK-akTMBHMX CMONYK y KOPEHAX NPOPOCTKIB CMO-
cTepiranucst 3a NpUcyTHOCTI B cepeoBWLLi BUPOLLYBaHHsI ioHiB kagmito 105 M, Hikento
10“M Ta unHky 10* M — yMiCT BTOPMHHMX NPOAYKTIB NEPEBULLYBAB NMOKA3HUKN KOHTP-
O Maxe BTpudi. Ha BigMiHy Bif LbOro, B HaA3eMHi YacTUHI KinbKicTb TBK-akTUBHUX
Cronyk 3pocTana y 2 pa3u NOPiBHSAHO 3 KOHTPONEM 3a Aii MakCMMarnbHUX KOHLEHTpaLin
LUWHKY Ta Hikento. MiHiManbHi KOHUEeHTpaLii BCiX TOKCUMKAHTIB B Pi3HUX BapiaHTax Ao-
cnigy iHOyKyBanu 3pOCTaHHS PiBHS BiNlbHOpaaukanbHUX peakuin nuwe Ha 20-40% sk
Yy KOPEeHSX, TakK i B HAA3EMHI YaCTUHI.

MigcymoByouM 3a3Ha4YMMO, LLIO BULLIEBKA3AHWI XapaKkTep PO3BUTKY OKCUOATUBHOMO
CTpecy NoB’dA3aHui 3 TUM, Lo BinbLua KinbKiCTb AOCMIAKYBaHNX BaXXKUX MeTaniB nepe-
BaXXHO aKyMyroBarnach B TKaHWHAX KOPEHs i B MeHbLUIN1 KiNbKOCTI Haaxoauna Jo Haa-
3€MHOT YaCTUHW NPOPOCTKIB.

Shysh S.N., Shutava H.G., Mazets Z.E.*

BIOLOGICAL EFFECTS OF ELECTROMAGNETIC RADIATION

OF MILLIMETER RANGE ON MEDICINAL AND AGRICULTURAL CROPS

ON THE EARLY STAGES OF ONTOGENY

Central Botanical Gardens, NAS of Belarus, Surganova st., 2V, Minsk, Belarus, 220012
*Belarusian State Pedagogical University n.a. M.Tank, Sovetskaya st., 18, Minsk,
220050

e-mai: svetlana.shysh@gmail.com

This article describes the influence of low-intensity electromagnetic radiation of
the millimeter range on Calendula officinalis L. plants. Species-specific influence of the
exposure depending on the frequency and time on the level of certain plant hormones,
activity of antioxidant enzymes, accumulation of phenolic compounds and, as a conse-
quence, on the growth processes on the early stages of ontogeny has been described.

We evaluated the effect of EMR on the early, and therefore, the most vulnerable
the subcellular to the organismic. Understanding of this problem will allow for deliberate
use of EMR for more complete realization of the potential inherent of living organisms.

Medicinal plant Calendula officinalis L. variety ‘"Machroviy 2000’, Belarus was cho-
sen for the study. Microwave electromagnetic radiation in two frequency ranges was
selected to study the physical effects on the seeds of the mentioned above plants: wide
range mode (the processing frequency of 53,57-78,33 GHz with the treatment exposure
times of 20 min (R1), 12 min (R1.1), and 8 min (R1.2) and narrow range mode (the
processing frequency of 64,00-66,00 GHz with the same treatment exposures of 20 min
(R2), 12 min (R2.1), 8 min (R2.2). Seed treatment was carried out at the Institute for
Nuclear problems of Belarusian State University in a laboratory microwave installation
for seed treatment in a wide frequency range (37 to 120 GHz) with infinitely adjust-
able power from 1 to 10 mW.The evaluation of germination and seedling morphometric
parameters was carried out on the 7th and 14th days of the experiment. The activity
of peroxidases (PO), catalase (CAT), superoxide dismutase (SOD) were evaluated.
Free phytohormones, indole-3-acetic acid (IAA), abscisic acid (ABA), and zeatin ribo-
side (ZR), were quantified in the above-ground parts of 7-day-old Calendula officinalis
seedlings by enzyme immunoassay (EIA) using specific to ZR, IAA, ABA rabbit sera and
anti-rabbit antibodies that were labeled with peroxidase.
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Specific effects of EMR of the narrow and wide frequency ranges on C. officinalis
plants were observed. EMR in the narrow frequency range causes an increase of all
studied hormones, particularly ZR, and the highest one was observed in Mode R2.1. A
reduction of the IAA level was observed only in R1.2. It is also found that EMI caused
a change in the ratio of phytohormones in the juvenile plants. ZR content relative to
ABA in juvenile seedlings was maximal after 12 min exposure in both frequency bands,
while EMR treatment for 20 min reduced the level of ZR as compared to IAA, but the
total value was higher than that for the control. It was found that EMI caused a slight
increase in the level of ABA from 6 to 48%, increased the contents of IAA and ZR, and
thus exhibited the growth promoting and protective effect. Used EMR modes lead to
the stimulation of growth processes in seedlings. However, if the seedling\root growth
ratio is taken into account one can reveal that the growth processes in length and mass
in all the modes except R1.2 were shifted towards the roots. The correlation between
the mass of calendula seedlings and the level of ZR was revealed, i.e. increasing the
amount of ZR reduced the average weight of the germ. A decrease of the PO level was
observed under all the processing conditions and this effect increased by 14th day.
Whereas the activity of CAT increased in the treated plants. SOD activity in the control
decreased from the 7th to 14th day by a factor of 2 while EMI processing in R1 and
R2 led to an increase in the enzyme activity. An increased level of phenols relatively to
control was found on the 14th day. The maximum increase was observed on the 7th day
for 8 min exposure in the narrow range mode and on the 14th day for 12 min exposure
in two frequency bands.

All EMR modes decreased the activity of PO to varying degree. It was found that
the minimum exposure increased CAT activity on 20% compared to control, and after
the maximum time (20 min) the discussed parameter was sharply reduced by 43%.

Ckpunka 1, Kutaes 0.%, KpuBowanka B.?
BOOOYTPUMYIKOYA 3OATHICTb JIMCTKIB POCJIMH PHLOX PANICULATA L.
B YMOBAX NICOCTENY YKPAIHU
"HaujioHanbHui 60TanivyHmi cag im. M.M. Mpuwka HAH YkpaiHu
Byn. Timipazescbka, 1, M. Kuis, 01014, YkpaiHa
e-mail: anna_skripka@bigmir.net
2lHcTuTyT cagiHuyTBa HAAH Ykpainu, M. Kuis-27, Byn. Cagoea, 23, 03027, YkpaiHa
e-mail: oleg_kitayev@mail.ru

Skrypka G.', Kytayev 0.2, Kryvoshapka V.2 WATER RETENTION PROPERTIES
OF PHLOX PANICULATA L. IN THE FOREST STEPPE CONDITIONS OF UKRAINE.
Water-retention capacity of Phlox paniculata L. plant leaves was studied under the for-
est steppe conditions of Ukraine. The rate of weight loss within 24 hours of air-dry
exposure was analyzed to identify drought-resistant varieties. The varieties Tenor and
Poliarnyi were determined to be the most drought-resistant.

Ha cborogHi y KBiTHUKapCTi BCce BiNbLUOK NOMYNAPHICTIO KOPUCTYHOTHCA POCIUHA
Phlox paniculata L., gki HanexaTtb Ao poauHu Polemaniaceae L. de Jussieu, nopsaaky
Polemoniales, pogy Phlox L. (Takhtajan, 2009). 3a pisHMMK gaHMMK 3aranbHa Kinb-
KicTb copTiB Hanivye Big 2000 go 3000 [ByTteHkoBa, 2014]. [ng ix ycniwHOT iHTpoayKuii
BENvKe 3Ha4YeHHS Mae BMBYEHHSA He nulle AeKOpaTUBHMX O3HaK, a M rocnofgapcbKo-
OionoriyHMx ocobnmMBocTen, 30KpemMa - CTIMKOCTI 40 abioTU4HMX dhakTopiB AOBKINMS.
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A BpaxoByouM rnodarnbHi Ta MiKpO30HanbHi 3MiHM KMiMaTy NUTaAHHA aganTUBHOCTI po-
CINWH OO0 BOOHOrO CTpecy Habysae Bce GinbLuoi akTyanbHocTi (Opo3a, 2007).

JlaBopaTopHy OLiHKY noTeHuiany nocyxocTiikocTi pocnvH Phlox paniculata npo-
Bogunu 3a metoaumkoto .B. EpbomiHa i T.A. MacaHoBoi (EpemuH, 1999). Ynpogosx 2,
4, 6 i 24 roa. BigcnigkoByBanu BO4OYTPUMYKOHY 30aTHICTb NIMCTKIB pocnuH 11 copTtis
Phlox paniculata: Tenor, Rembrandt, Novinka, Fujiyama, Detstvo, Mohuchii, Poliarnyi,
Holubka, Panianka, Fiosin, Katharine. CtatnctuyHy o6pobky pesynsraTtiB 4OCrigXeHb
npoBogunu 3a pekomeHgauismu M. 3arniuesa (3anues, 1984), meTogamu ancnepcin-
Horo i kopensuiHoro aHanisie 3a b.0. Jocnexosum (Jocnexos, 1985) i3 3actocyBaH-
HsIM KOMI'toTepHOT nporpamu 06pobkm aaHmx «KAGROSTAT» (1996) Ta nakeTy nporpam
«Microsoft Office» (12.0).

Y npoueci ekcnepuMeHTy y nepLui 2 rof. HaMeHLLOoW BTPaTol Bary BUPI3HANUCH
pocnuHn coptiB Tenor, Detstvo i Mohuchii. Lli »x copTn xapaktepusyBanucss HamnmMeH-
LLIOK LWBKMAKICTHO Ti BTpATK. HarBuLLi NOKa3HMKK BTpATK Baru BigMiYeHo y pOCIvH COPTiB
Fujiyama, Fiosin i Holubka. Yepes 4 rog. noBiTpsiHO-CyX0i €KCNo3uLii HaBaXX4MMn BU-
ABUNUCb 3paskun copTiB Tenor, Detstvo, Mohuchii, Katharine i Poliarnyi, Hanneriwummm —
Fiosin i Rembrandt. 3a 6 rog. ekcnepMMeHTy HaWMNOBIfbHiLEe BTpayanu Bary poCrivHU
coprtis Tenor i Poliarnyi, Hanweugwe — Rembrandt i Fujiyama. Yepes 24 roa. nosiTpsiHO-
CyXOI eKcrnosuLii BiAMi4eHO MaiiXke NOBHE BUCMXaHHSA 3pas3kiB YCixX AOCNIAXEHUX COPTIB.

Y pesynbrati AoCrnigXeHHs BogoyTpumytodol 3aatHocTi nucTkie Phlox panicula-
ta L. 3a ymMOB MOBITPSIHO-CYXOI €KCNo3uLil YNPOAOBX YCbOro eKCNepuMEHTY BUSBIIEHO,
LLIO HaMNOBIMbHiLle BTpPayalTb BOAy pocnuHu copTiB Tenor i Poliarnyi, Hanwsenawe —
pocnuHu coptiB Rembrandt i Fujiyama, o0 3ymoBneHoO reHeTU4HMMM 0COBrMBOCTAMMU
POCIMHHUX OpraHiamMiB. TakMM YMHOM, HaMBINbLl MOCYXOCTIMKMMM MOXHA BBaXaTu
pocrnuHu copTiB Tenor i Poliarnyi. Pesynbsraty gocnimkeHb MOXyTb OyTW BUKOPUCTaHI y
cernekuinHoMy npoueci Ans nigdopy 6aTbKiBCbKMX (OPM B IKOCTi SOHOPIB NOCYXOCTINKOCTI
ONs CTBOPEHHSA BMCOKO aganTmBHUX copTiB Phlox paniculata L. B y moBax Jlicocteny.
Cnig 3ayBaxkvTu, LWO Lie NEPBUHHI pe3ynsTati, TOMy B NoganblioMy AOCHigKeHHS Oy-
OYyTb NPOOOBXEHI 3a Pi3HMX METEOPOSIONiYHMX YMOB BereTauinHux nepiogis.

Yastreb T., " 2Kolupaev Yu., *Dmitriev O.
REACTIONS OF ARABIDOPSIS jin1 MUTANTS ON ACTION OF ABSCISIC ACID
AND SALT STRESS
"V.V. Dokuchaev Kharkiv National Agrarian University
p/o Dokuchaevske-2, Kharkiv, 62483, Ukraine
e-mail: plant_biology@ukr.net
2V.N. Karazin Kharkiv National University
Svobody sq., 4, Kharkiv, 61022, Ukraine
3Institute of Cell Biology and Genetic Engineering of NAS of Ukraine,
148 Academika Zabolotnoho St., 03143, Kyiv, Ukraine
e-mail: dmyt@voliacable.com

It has been reported recently that the transcription factor (TF) JIN1/MYC2 was
involved not only in jasmonate signaling, but also in the realization of some abscisic
acid (ABA) effects in plant cells. Like jasmonic acid ABA could enhance AtMYC2 gene
expression (Lorenzo et al., 2004). It turned out that in Arabidopsis jasmonate-insensitive
mutants the growth-inhibiting effect of exogenous ABA was poorly manifested (Yadav
et al., 2005).
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As it known ABA controls a number of physiological reactions which are important for
plant adaptation to abiotic stressors, including salinity. Among them there are activation
of the antioxidant system, increased accumulation of proline and changes in the stomata
state. However, we did not find in literature any experimental data about MYC family tran-
scription factors role in ABA-induced development of these adaptive responses.

The aim was to study a possible participation of TF JIN1T/MYC2 in ABK-induced
changes in stomata state, content of proline and antioxidant enzymes activity in Arabi-
dopsis plants at normal conditions and under salt stress.

We used 5 weeks-old Arabidopsis thaliana L. plants of wild type (Col-0) and mutant
line jin1 defective in the JIN1 gene encoding the TF protein JIN1/MYC2. The plants
were grown in water culture on Hoagland medium with modifications. 10 yM ABA was
added to the growth medium and the plants were incubated for 24 hours. After the ABA
treatment time, the plants of both genotypes, treated and nontreated with the hormone,
were subjected to salt stress by transferring for 24 h to the medium supplemented with
200 mM NacCl.

Treatment of leaves’ epidermis with ABA (10 or 100 uM) caused the closing of stoma-
ta in Col-0 plants but almost not affected on stomatal aperture in jin7 mutants. Salt stress
caused a reduction in the water content in leaves of plants of both genotypes. Adding 10
MM ABA into growing medium contributed to maintaining normal hydration in wild-type,
but not in jin1 plants under salt stress. ABA treatment caused an almost two fold increase
in proline content in the leaves of plants of both genotypes under normal conditions. Pre-
treatment with the phytohormone contributed to enhancing of proline content in wild-type
plants under salt stress and had much less significant effect on its amount in jin7 plants.
Under optimal conditions ABA increased the catalase activity in wild-type plants and both
ABA-treated genotypes showed increased activity of superoxide dismutase (SOD). Un-
der salt stress conditions higher activity of SOD, catalase and guaiacol peroxidase was
observed in ABA-treated wild-type plants, but not in jin1 mutants.

The data obtained suggest that transcription factor JIN1/MYC2 took part in the for-
mation of some ABA-induced physiological reactions of Arabidopsis plants.

DKyk I.B., 'AmuTtpies O.M., Ulicosa M., 2Kyuyeposa J1.0.
YYACTb ®EPYNOBOI KNCNOTU AK BIOTUYHOIO ENICUTOPA B IHOYKYBAHHI
CUCTEMHOI CTIMKOCTI POCINUH TRITICUM AESTIVUM 0O ALTERNARIA SPP.
"IHCTUTYT KNITUHHOT Bionorii Ta reHeTuuHOT iHxeHepii HAH Ykpaiiu
Byn. akag. 3abonotHoro, 148, m. Knis, 03680
e-mail: iren_v_zhuk@ukr.net
2JHcTuTyT 3axucty pocnud HAAH Ykpainn
Byn. Bacunbkiscbka, 33, m. Knis, 03022
e-mail: mail_gl@ukr.net

Zhuk L.V., Dmitriev A.P., Lysova G.M., Kucherova L.O. THE ROLE OF FERULIC
ACID AS BIOTIC ELICITOR IN ELICITATION OF SYSTEMIC RESISTANCE IN Triti-
cum aestivum AGAINST Alternaria spp. Ferulic acid plays an important role in plant
cell wall strengthening and could serve as biotic elicitor — compounds that activate plant
systemic resistance against fungal pathogens. It was shown that ferulic acid induced
defense responses in winter wheat cv Poliska 90 against Alternaria spp. Elucidation of
biochemical nature of these defense responses revealed activation of antioxidant sys-
tem, namely - increased peroxidase activity for lignin biosynthesis
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IHOYKYBaHHSI CMCTEMHOI CTIMKOCTI POCNUH A0 30yOQHUKIB HaMGinbL MOLMPEHUX
3axBOPIOBaHb 3a [AOMOMOrol OGIiOTUYHUX €eniCMTOpIiB — €EKOSoriYyHO ©Oe3nedyHunii Ta
NEepPCNeKTUBHUIA HaNpsiM Yy POCIMHHMLUTBI. 3apa3 BedeTbCcs MoLwyK HOBUX enicuUTopiB,
eeKTUBHUX Y MPaKTUYHOMY 3acToCyBaHHi. PepynoBa KucnoTa BXOAuTb OO cKnagy
NIrHiHY i MOXe BWUCTYyNaTu B poSii iHiliaTopa MOro CUHTE3Y ANs 3MILHEHHS KIiTUHHOT
CTiHKW POCIIMHKM, LLO NepeLLKomKae MPOCYBaHHIO iHMEKUINHMX rid doiTonaTtoreHHnX
rpubis.

MeToto poboTn Oyno AocnigXeHHs1 34aTHOCTI epyroBoi KUCIOTU iHAYKyBaTU
CUCTEMHY CTIilKICTb pocnuH nweHuui (Triticum aestivum L.) npotu 36yaHMKa cenTopiosy.

OO’exkT gocnigkeHb - COPT 03MMOI M'AKOI NweHui Triticum aestivum L. — Nonicbka
90. OpuwuriHatop copty — HHL “lHcTuTyT 3emnepobetBa HAAH YkpaiHn”. Y nonboBux
pocriigax B ymoBax [paBob6epexHoro Jlicocteny YkpaiHyu poOCnnHM NweHuLi obnpucky-
Bann 0,1 MM BoAHMM po34MHOM hbepyrnoBoi KMCnoTu y dasi Buxoay B Tpybky. [iarHo-
CTOBaHO NPUPOOHUN iHGEKLINHNIA poH 30yaHMKa anbTepHapiody Alternaria spp. B siko-
CTi Mapkepa iHQyKoBaHOI CTIMKOCTI BU3HaYasnn akTUBHICTb MEPOKCHAa3mn B npanopLeBnx
nuctkax 3a metogom Cieepc. Y ¢asi Mono4YHO-BOCKOBOI CTUITIOCTI 3epHa BUMIptOBanu
MOPCOMETPUYHI MapamMeTpu — BUCOTY POCIIVH, AOBXWHY NMpanopLeBoro NIMcTka Ta iH.
Micns 36opy BpOXak NpoBOAMAM Oro aHania. MNMoBTOpHICTb gocnigiB Tpupasosa. Pe-
3ynsTaTtv 00pobnaAnn cTatucTnyHo 3 BukopuctaHHsaMm ANOVA.

lMokasaHo, Wo Npu ypaxkeHHi 30yOHMKOM anbTepHapio3dy — ogHiel 3 HanbinbL He-
6e3nevyHnX NASMUCTOCTEN — Y NonepeaHbO 0OPOBNEHNX enicCUTOPOM POCIMH 3pocTana
aKTUBHICTb Nepokcraasun. BigsdHaueHo cTumMynsuito pocTy ctebna Ta BUOOBXKEHHS npa-
nopueBunX NMCTKIB, a TaKOX - MNigBULLEHHSA NPOAYKTUBHOCTI POCIINH 3a paxyHOK oopMy-
BaHHS BinbLUOI KiNIbKOCTi BUNMOBHEHUX 3E€PEH.

OpeprxaHi gaHi ceigyathb, WO dyepynoBa KUCNoTa 3aaTtHa BUCTynaTu B porni 6ioTuy-
HOro enicuTopa, iHOYKYH4YM akTUBaLil0 aHTUOKCUOAHTHOI CUCTEMMU 3aXUCTY MLEeHuLi,
O € KMHYOBUM MOMEHTOM 15 PO3BUTKY CUCTEMHOI CTIMKOCTI MPOTU YpaXKeHHSA goiTo-
naToreHHMMM rpudamu.

Becapabuyk I.
CYOWHHI POCITIMHU TEPUTOPII NTPOMUCIIOBUX NIANPUEMCTB
MICTA NNYLUbKA (YKPA'I'HA)
CxioHOEBPONENCHKUIA HaUiOHaNbHWIA YHIBepcUTeT iM. J1. YKpaiHku
np-T. Boni, 13, m. Jlyupk, BonuHcebka o6n., 43025, YkpaiHa
e-mail: i.besarabchuk@bk.ru

Besarabchuk I. VASCULAR PLANTS OF THE TERRITORY OF INDUSTRIAL
ENTERPRISES OF LUTSK CITY (UKRAINE). As a result of conducted field research-
es annotated listing of the flora of the territory of industrial enterprises of Lutsk city
was made. It includes 307 species which belong to 54 families. Principal families are
Asteraceae, Poaceae and Fabaceae. 6 invading species are in the condition of expan-
sion — Ambrosia artemisiifolia, Helianthus tuberosus, Cyclachaena xanthiifolia, Conyza
canadensis, Xanthium strumarium ta Echinocystis lobata.

HeBigieMHO0 YaCTUHOK EKOHOMIYHO PO3BUHEHUX MICT € LUMPOKE PO3MNOBCHOLKEH-
HS1 TEXHOTEHHMX EKOTOMIB, YTBOPEHHA SKUX CMPUYMHIOE TpaHcopMaLilo NPpUpPOaHUX
ekocucteM. CcopmMoBaHi TakMM YMHOM EKOTOMU XapakTepUuayrTbeCst cneundivHuMmm
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€KOMOriYHMMM YMOBaMM i € MiCLLEM MEPBUHHOIO CTAaHOBIIEHHSI Ta PO3BUTKY POCIMHHOIO
nokpuey (IMyxoB, XapxoTa, Npoxopoea, ArypoBa, 2012). Taka dnopa He mae npupoa-
HUX aHamnoriB, OCKifIbKM B TEXHOTEHHMX €KOTOMax CnocTepiraeTbCs He TpaHcdopMalis
MicueBoi doriopuy, a opMyBaHHSA 30BCiM HOBOTO 1T TUMY Ha OCHOBI MiCLIEBUX | NpUaeLL-
Hix Bugie (bypaa, 1991). Came ToMy dnopuctmyHa Ta reoboTaHiuHa 3auikaBreHiCTb
TEXHOTEHHO-TPAHCOPMOBAHUMM TEPUTOPIAMU HEyXUIbHO 3pocTae (Xapxota,1977,
1978; Xapxota, HasapeHko,2002; ToxTapb Ta iH.,2003; ToxTtapb,2005; Aryposa, 2006;
[myxoB Ta iH.,2011), nigTBEPAXEHHSAM YOro € CTBOPEHHS 6a3n aaHux no gitopisHoMa-
HITHOCTi TexHoreHHMX ekoToniB (ImyxoB, [NpoxopoBa, XapxoTa, 2009).

Matepianamu poboTu cnyryBanu BriacHi NofboBi AOCHIIKEHHS, WO NPOBOAUITUCH
MapLUpPyTHUM METOOOM Ha TEPUTOPII NPOMUCIIOBUX NigNPUEMCTB M. JlyLbka. AOBEHTMB-
Hi BUOW POCAMH 3 BMCOKO iHBA3iMHOK CNPOMOXKHICTIO BUAINANM i3 3aranbHOro Crmncky
BMUAIB iHBa3iMHMX pocnuH cpriopu YkpaiHu 3a B. B. MNMpotononosoto, C. J1. MocskiHum,
M. B. Weeepoto (2002).

Y wmicTi Jlyubky dyHKkuUiOHYe 55 npomucnoBux nignpuemctea (Monbyak, Pectok,
Kaptaea, 2003), BOHM 30CcepemKeHi nepeBaxHO Mo nepudepii micta Jlyubka i dpopmy-
I0Tb TPY NPOMBY3MNN — NIBHIYHWIA, NIBAEHHWI Ta cxigHui (TeHepanbHWiA Nnax M. Jlyubka,
2013). 3a HalwMMK gaHuMK 3aranbHa doriopa TePUTOPIN NPOMUCIIOBUX NIAMNPUEMCTB Ha-
paxoBye 307 BugiB 3 85 popaiB i 54 poauH, ki BigHocATbeA Ao 3 knaciB (Equisetopsida,
Liliopsida Magnoliopsida). Y cnekTpi poavH gocnigKyBaHoi onopu nepLumx Tpu micus
3anmatoTb Asteraceae Dumort. (74 Buagn), Poaceae Barnhart (33 Buan) t1a Fabaceae
Lindl. (30 Bugis). Oani 3a HuMu nayTb Brassicaceae Burnett (17 Bugis), Polygonaceae
Juss. (14 Bugis), Lamiaceae Lindl. (13 BuaiB), Rosaceae Juss. (12 BugiB) Ta Apiaceae
Lindl. (10 BuaiB), iHWI poouMHN € MEHLW BUOOBMMW. [JOMiHAHTHMMMK pogamMu BUCTYyNa-
toTb Trifolium L., Vicia L., Polygonum L., Chenopodium L.,Rumex L., Potentilla L. Ta
Crepis L.. [Jo BuaiB, SKi NOLIMPEHi Ha BCiX TpbOX MPOMBY3rax Hanexartb: Centaurea
jacea L., Vicia cracca L., Capsella bursa-pastoris (L.) Medic., Dactylis glomerata L.,
Chenopodium hybridum L., Medicago falcata L., Cirsium arvense (L.) Scop., Setaria
pumila (Poiret) R. & Sch. Ta iH.

I3 3aranbHOI hrnopu TepUTOPIi NPOMUCIIOBUX MIANPUEMCTB BUOKPEMIEHO rpyny
3 35 aABEHTMBHUX BWUAIB POCAMH 3 BUCOKOK iHBa3iMHOK CMPOMOXHICTIO, SKi BigHO-
catbea Ao 13 poaouH (HanumcenbHiWNMK € Asteraceae Ta Brassicaceae). Y cTaHi ekc-
naHcii 3HaxogaTbecsa Taki Buan, Ak Ambrosia artemisiifolia L., Helianthus tuberosus L.
Ta Cyclachaena xanthiifolia (Nutt.) Fresen — Ha niBHi4HOMY Ta cxigHomy, Conyza
canadensis (L.) Cronq. — Ha niBHIYHOMY Ta niBAeHHoOMY, Xanthium strumarium L. Ta
Echinocystis lobata (Michx.) Torr. & A. Gray — Ha cxigHomy npomBy3nax. [aHi Bugun poc-
JINH aKTUBHO MOLLMPIOOTBECH, MOPYLLYHYM NPUPOAHY LiMICHICTb (hiToLeHOo3y.

Omxe, pocnigkyBaHa drnopa TepuTopii NPOMUCNOBKX NiANPUEMCTB M. Jlyubka Ha-
nivye 307 BuaiB, cepea Sknx BigMiyeHo 6arato agBeHTUBHUX BUAIB. IHBASIiHI BUAW Bia-
MiYeHi B yCix briopokommnrekcax pOCSIMHHOIO NOKPUBY OOCNIAKYBaHOI TEpUTOPIT.
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Bypaa ., WeBuyk O., InbuynwmH O., Bennuko O.
NEPCNEKTUBU BUKOPUCTAHHSA POCIIUH NIOLLEPHU XMENEBUOHOI
3 METOIO ®ITOPEMELIAUII HA®TO3ABPYAHEHOIO MPYHTY
JIbBIBCBbKMI HaLiOHaNbHUI yHIBEPCUTET iMeHi IBaHa PpaHka
Byn. [pywescbkoro, 4, M. J1bsiB, 79005, YkpaiHa
e-mail: oksvell@gmail.com

Burda I., Shevchuk O., I’'nytskyy O., Velychko O. THE PERSPECTIVES OF
MEDICAGO LUPULINA PLANTS WITH THE PURPOSE OF OIL POLLUTED SOIL
PHYTOREMEDIATION. It was set the stability of general nitrogen content in the
Medicago Lupulina plants under the influence of oil polluted soil that indicates these
plants’ tolerance to the studied conditions. In the oil polluted soil the Medicago Lupulina
plants form long roots that permeate upper soil layer, where the main part of resinous
asphaltenes oil components is sorbating.

lMpobnema gerpagadii rpyHTIB YHaAcnigoK aHTPOMOreHHoI AisNbHOCTI JIIOOUHU €
OfHiet0 3 rocTpux npobnem cborogeHHs. LLlopoky 36inbluytoTbCs NIowi IpyHTIB, 3a-
OpyoHeHuX yHacnigok BngobyTKy i TpaHCnopTyBaHHA HadTu Ta HadTonpoaykTiB. 3a-
OpynHeHi HadpTow I'PYHTM HAJOBro BTpaYaoTb BNacTuBi iM didnKo-xiMiYHi Ta BionoriyHi
BMacTMBOCTI. [1na BiAHOBNEHHs1 HadTo3abpyaHEHUX 'PYHTIB BUKOPUCTOBYHOTHLCS Pi3HO-
MaHITHI peKyrnbTUBaUiiHi METOAN, KOXEH 3 SKMX Mae K nepeBarn, Tak i Hedoniku. Y
OCTaHHi POKM 3HAYHOI NONyNAPHOCTI Habynyn MeToan diTopemeiallii, ki nonaratTb Y
MOKpaLLEHHi BMacTUBOCTEN I'PYHTY 3@ PaxyHOK POCTY Y HbOMY BULLMX POCIMH. OCHO-
BHOO BUTiZHOK NepeBaroto hitopemeaialinHnx MeTOAIB € Te, LLO POCIMHHI OpraHiamu,
afanTyBaBLUNCh 4O EKCTpeMalibHUX I'PYHTOBMX YMOB, CTalOTb NOCTIMHMMM YYaCHMKaMU
NO3UTUBHUX 3MiH y I'PyHTI. PemeaiaHTamn HadhTO3abpyaHEHNX I'PYHTIB MOXYTb OYTUM TO-
nepaHTHI 40 UMX YMOB POCIMHM.

[ocniopxyBanu TonepaHTHICTb 40 YMOB HadTo3abpyaHEHOrO I'PyHTY POCIUH Jto-
uepHu xmeneBuaHoi (Medicago lupulina L.). Ana gocnigXeHb BUKOPUCTOBYBanu Aep-
HOBO-MIA30MNCTUI CYIMMHKOBUIA FPYHT 3 okonuupb Micta bopucnae J1bBiBCbKOi 06nacTi.
['pyHT 3a6pyaHIOBaN CUPOID HAadTO Y KinbkocTi 5 %. KoHTponem cnyrysae FpyHT 6e3
HadTW.

Bigomo, WWo ogHieto 3 03Hak, sika CBiAYUTb MNP0 TONEPaHTHICTb POCAUHK A0 Ail He-
raTMBHOIO YMHHMKKA, € BMICT 3aranbHoro HiTporeHy: noro KifibKiCTb 3MEHLLYETLCSA Y Op-
raHax JYyTnmMBUX POCIVH, ane 3anvuaeTbCcsa cTabinbHOW y CTiMknx BuaiB. Hawi ekcne-
PUMEHTM MoKasanu, Lo Y POCIMHAX NMoLEPHN XMENEBUOHOI (y KOPEHSAX Ta Haa3eMHINn
YacTWHI) 3MiHK BMICTY 3aranbHoro HitporeHy 3a fii ymoB HadTo3abpyaHEHOIO I'pyHTY
BapitoBanu y mexax noxmbku. OgepxxaHi gaHi He3MIHHOCTI BMICTY 3araribHOro HiTpo-
reHy y pocrmHax JiloLepHU XMeneBUAHOI CBigYaTh Npo TONMEPaHTHICTb LUMX POCINH A0
yMOB HadpTo3abpygHeHoro rpyHTy. Y pocnimpkeHHax M.B.[osratok 3i cniBaBTOopamu
(Ooeratok-CemeHtok, Bennuko, Tepek, 2014) nokasaHo cTabinbHICTb BMICTYy 3aralib-
Horo HitporeHy nig gieto ymoB HadyTo3abpygHEHOro I'pyHTy Y opraHax iHwoi 6060Boi
POCINHN — KOHIOLIMHW fy4HOT. ABTOPWU MPOMOHYOTb BUKOPUCTOBYBATU Ui POCINHKU ANS
pemegiaLii HadTo3abpyaHeHoro rpyHTy. BigomMo, Wwo y rpyHTi BigbyBaeTbecst nateparnb-
He i pagianbHe po3aifieHHA KOMMOHEHTIB HaTU: Y BEPXHBOMY I'YMYCOBOMY FOPU3OHTI
copbytoTbCcs cMonucTo-acdansteHoBi pevoBuHM (MaHaceHko, 2007). Hamu BcTaHoBIE-
HO, WO Ha BigMIHY Bif KOHIOLLVHW JTYYHOI, POCIIVHN JIIOLEPHN XMENEBUOHOT (OOPMYIOTb
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Yy HadTO3abpyaAHEHOMY IPYHTI MOTYXKHili KOPEHEBI CUCTEMU, siKi rMMUbLLE 3ansarakTb
y I'PYHTi. 3aBASKN LbOMY, KOPEHi POCMMH MOLEPHU XMENEBUAHOT MOXYTb NPOHN3YBaTH
i, TAKMM YMHOM, MUHATK LUApW I'PYHTY, e KOHLEHTPYETLCA OCHOBHA YaCTUHA KOMIMOHEH-
TiB HadTW. Lla cTpaTeria yHUKHEHHS1 HEeraTMBHUX I'PYHTOBUX YMOB MOXe OyTu ofHieto
3 BUMQHUX O3HaK, L0 3abe3nedvytoTb aganTauilo POCIMH JIOLEPHN XMeneBuaHoi Ao
YMOB HadhTO3a0bpyaHEHOTO I'PYHTY.

BcTaHoBneHi gaHi 0cobnmMBoCTEN POCTY KOPEHEBUX CUCTEM Ta TONEPAHTHICTb Jto-
LepHN XMeneBnaHOI 3a yMOB HahTo3abpyaHEHOrO I'PYHTY BKa3ye Ha NepPCneKkTUBHICTb
BUKOPUCTaHHS LIMX POCIINH Y SIKOCTI dpiTopemeiaHTiB.

Dxypa H., MogaHx I., Mamuyp 3.1.
BMJIMB 0OBroTPUBANIOIO HA®TOBOIO 3ABPYOHEHHA
HA BMICT ®OTOCUHTETUYHUX NIFMEHTIB POCIIUH

(HA MPUKINAAI CTAPOCAMBIPCbKOIoO HA®TOBOIO POOOBULLA)
JIbBIBCBKMIN HaLiOHaNbHUIA yHIBEPCUTET iMeHi IBaHa PpaHka
Byn. [pyweBcbkoro, 4, M. J1bsiB, 79005, YkpaiHa
e-mail: Gjurana@ukr.net

Dzhura N., Podan I., Mamchur Z. THE IMPACT OF THE EXTENDED OIL POL-
LUTION ON THE CONTENT OF PHOTOSYNTHETIC PIGMENTS IN PLANTS (US-
ING THE EXAMPLE OF STARYI SAMBIR). It has been researched the impact of oil
pollution of Staryi Sambir petroleum deposit on photosynthetic pigments content in
Carex hirta L. and Taraxacum officinale Wigg. The increase in chlorophyll a and b and
carotenoid content has been detected. The increase of all the photosynthetic pigments
is considered as an index of antioxidant system activation, which is important for the
plant photosynthetic apparatus under the stress conditions. It allows recommending
these species for the phytoremediation of soils in the regions of oil production.

[osrotpuBanuii HadpToBNOobyTOK Ha CTapocambipcbkomy HadhTOBOMY POOOBULLI
(CHP), wo Ha J1IbBiBLWMHI, HErATUBHO BMIIMHYB Ha BCi KOMMOHEHTM EKOCUCTEM: aTMOC-
depHe NoBITpsi, I'PYHT, BOOHI pecypcu, pocnuHn. Kpim HadToBOro 3abpyaHEHHs, sike
BVMHMKAE Npu BMAOOYBaHHi, TPaHCNOPTYBaHHI, HAMOBHIOBaHHI aBTOLIMCTEPH, PO3MMBax
HadpTonpoaykTie, r'pyHTN CHP 3a3HaoTb 404aTKOBOro BMSMBY: BUTOMTYBAHHSA M YLLUiTb-
HEHHS1 aBTOTPAHCMNOPTOM, 3MiHW MAPONOriYHOMo pexnmy, gerpagauii POCANHHUX aco-
uiauin. ®oTocMHTE3 — OOUH i3 HAMBaXIMBILLMX (Pi3iONOriYHNX NPOLIECIB POCIUNH, AyXe
YYTAUBUIA OO TOKCUYHUX PEYOBUH. BMICT DOTOCMHTETUYHMX NiIrMEHTIB Y NINCTKax € oa-
HIi€0 3 HaMBMpPa3HILMX XapakTepUCTMK aganTauil OTOCMHTETUYHOMO anapaTy POCUH
00 HECNPUATANBUX YMOB AOBKINNSA. [opsag 3 NpUrHiveHHAM (OOTOCUHTETUYHOMO anapa-
TY TOKCUKAHTW 3MiHIOKOTb i NiIrMEHTHWIA CKNag NIUCTKIB pOCIMH. TecTyBaHHA 3a (POTOCUH-
TETUYHMMM O3HAKaMu YacTO BMKOPWCTOBYHOTb MPU BUBYEHHI BMMAMBY Pi3HUX YMHHUKIB
XiMivHOI i chisnyHoi npupoau (Kocakicbka, 1998; MycieHko, 2001; TapaH, 2004).

3 orngay Ha akTyarnbHICTb Npobrnemn, MeTol poboTn Byro AOCHiAKEHHST BMICTY
OTOCUHTETUYHUX MIrMEHTIB Yy NUcTKax pocnuH Carex hirta L. Ta Taraxacum officina-
le Wigg. sik HarnowwmpeHiwmnx Ha TepuTopii CTapocambipcbkoro HahTOBOro PO4OBULLIA.

Y nonepegHix pobotax 6yno BUABIEHO BUCOKY TOKCUYHICTb MPo6 rpyHTY, Bigibpa-
Hux Ha BigcTaHi 10 i 20 m Big cBepanoBuH Ne60, 65, 76 CHP i BcTaHOBNEHO piBEHb
iXHbOro 3abpyaHeHHs1 HadpToto (Manb4yk, MNoagan, xypa, 2015). Tomy ona gocniokeHb
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Binbupanu C. hirta i T. officinale y dasi BereTauii, aki pocrnv nobnmasy LumMx cBepaioBUH.
KoHTponem Bynu pocnunu, BigibpaHi 3 yMoBHO He3abpygHEeHoi TepuTopii. Y cBixosibpa-
HOMY POCMNMHHOMY MaTepiani BU3Hayanu BMiCT POTOCMHTETUYHMUX NiIrMEHTIB 3a 3ararnb-
HonpuHATO MeTogukoto (MycieHko, Mapmkosa, 2001).

Ha ocHOBI OTpMMaHunx pe3synbTaTiB BUSIBIEHO 30iNbLUEHHS POTOCUHTETUYHMX MirMeH-
TiB y nucTtkax C. hirta i T. officinale, 3okpema 36inbLIeHHss BMICTYy xrnopodinis a i b yaBii
(pinaHkun 6inga ceepanosuH CHP Ne60, 65, 76), a KapoTMHOIAIB — YTPWYI LLOAO KOHTPOSH.

BuBueHHs peakuint pocnuH Carex hirta L. Ta Taraxacum officinale Wigg. 3a gii Ha-
dTOBOrO 3abpyaHEHHsT B yMoBax CTapocaMOipCbKOro pogoBuiLa BKa3ye Ha HasiBHICTb
MEXaHi3MiB CTIKOCTi Ha MOJSEKYIISAPHO-KITITUHHOMY PiBHI Ta aganTauilo Lux pOCnuH 40
HapTOBOro CTPECy, WO J03BOSIE 3pOOUTM BUCHOBOK MPO MOXIUBICTb IXHBOrO BUKOPU-
CTaHHs onsa itopemeaiadii HadhTo3abpygHEHNX TEPUTOPIN.

Kusik B., BinoHora B.
3ABOAHHSA OHTOMEHETUYHUX | NONYNAUIMHUX OOCNIMKEHb
Ans YHUKHEHHSA BTPAT ®ITOPI3BHOMAHITTA Y BUCOKOTIP’T
YKPATHCbKUX KAPMAT
IHcTuTyT ekonorii Kapnat HAH Ykpainu
Byn. KosenbHuupbka, 4, M. Nbsie 79016, YkpaiHa
e-mail: viodkokyjak@ukr.net

Kyyak V., Bilonoha V. ONTOGENETIC AND POPULATION RESEARCH TASKS
FOR THE AVOIDANCE OF PHYTODIVERSITY LOSS IN THE HIGH-MOUNTAINS OF
THE UKRAINIAN CARPATHIANS. The rarity phytobiota of the high-mountains of the
Ukrainian Carpathians feels unfavourable changes in consequence of climatic change,
demutation successions and recreation. The fundamental ontogenetic and population
research in pessimum and critical conditions are needed to elaborate some measures
aimed at the avoidance of biodiversity loss.

Bucokorip’a YkpaiHcbknx KapnaT HanexuTb OO TepuTopin 3 HamBuLWUM Nonyns-
LiMHO-BMAOBUM pi3HOMaHITTAM chnopu B YkpaiHi. BogHovac, npupogHi cuctemu anb-
nincbKoro i cybanbniicbKoro NosiCiB HaMBPa3nNMBILLI 4O EK30reHHNX BNMBIB, a Bi4HOBHI
npouecu TyT ocobnmeo Tpueani. OcTaHHIM YyacoM papuTeTHa hiTobioTa BMCOKOrip’s
YkpaiHcbkux Kapnat 3a3Hae iCTOTHUX HECMPUATIIMBUX 3MiH Nig Qi€ HU3KWM MPUPOAHUX
i @QHTPOMOreHHNX YMHHUKIB — BHACTIAOK KNiMaTUYHNX 3MiH, AeMyTaLUinHNX CyKLecin i Big
HapocCTa4y0oi iIHTEHCUBHOCTI pekpeadii. Lli npouecn nprusBogaTe 0o WBKUAKOI nepeby-
JOBWM BUCOKOFIPHUX LeHo3iB. BHacnigok uboro, nig 3arpo3olo gerpagadii v enimiHauit
ONMHWIAacs BeNuKa KinbKiCTb MONYNALUIN | yrpynoBaHb piaKiCHUX BUAiB (nopu.

[na BcTaHOBNEHHA WNAXiB 3anobiraHHs iIXHbOro BiAMUPaHHA BUHMKAE HararnbHa
notpeba B MormnbneHoMy HayKOBOMY OMpawutoBaHHi OHTOTEHETUYHMX i EKOMOriYHMX
BNacCTMBOCTEN pPapUTETHUX BUAIB, 30KpeMa Ha MeXi 1X eKOMoriyHol TonepaHTHOCTI,
MOPIBHANBbHOMY BMBYEHHI MONYNAUIA Ha PI3HUX CTagisaX BENMKUX XUTTEBUX LUKNIB,
3’aCyBaHHi IXHbOI PE3NCTEHTHOCTI, BydepHOCTi 1 NNacTUYHOCTI, aganTauinHUX MOX-
NMBOCTEN 3a HECMPUATIMBUX 3MiH cepefoBuLla iCHyBaHHSA. HeobxigHO BMBYMTU OCO-
ONMBOCTI OHTOreHe3dy OCOOWH, CTPYKTYpW, AMHaMIiKM M (OYHKUIOHYBaHHS MONynsyuin
B NMeCUMyMi 1 KpUTUYHUX ymoBax. Lle Ao3BonmTb po3pobuTi npakTuYHi 3axoau M HOBI
nigxoam 0O OXOPOHU, 36epeXeHHs 11 BiGHOBNEHHS NOMynsuin i hiTOLEHO3IB papuTETHUX
BMAIB, SIKi 3a3HAlOTb HErATUBHOI AMHAaMIKK, Aerpagauii i 3arpo3u BigMUpaHHs.
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[na yboro NoTpibHO Po3B’A3aTK Taki 3aBOAHHSA:

- BUBYUTM 3MiHN OHTOreHe3y OCOOWH piaKiCHMX BMAIB POCNMH BHACMIOOK TpaHC-
dopmauii cepegoBuLLa IXHbOIO iCHYBaHHS;

- [Jocniguty BapiabernbHICTb i 0COBNMMBOCTI OHTOreHe3y BUAIB Pi3HUX TuNiB Oio-
MOop y ONTUManbHKX, NECUMAIBHUX | KPUTUHHUX YMOBaX;

- po3pobutn cnocobu ynpaeniHHS OHTOreHe30M PiAKiICHMX BUAIB in situ;

- [OOCNiAnTM 0COBNMBOCTI CTPYKTYPU, ANHAMIKK, PEnpPOAYKLUil i ddyHKLIOHYBaHHS
nonynsuin BUAiB BUCOKOTIP’A B YMOBaX NECUMYyMY;

- BCTaAHOBMWTU iHOMKALINHI 03HaKM Nonynsuin, siki nepebyBatoTb y CTaHi gerpaga-
LiT Ta nig 3arpo30t0 BigMUpPaHHS;

- 3'gcyBaTu CTiliKiCTb, OydepHICTb | MNAaCTUYHICTb NONYNSAUIN BUAIB Pi3HUX XUTTE-
BUX hopm;

- pgocnigntn aganTauiiHi MOXXNMBOCTI | roMeoCTaTUYHI MexaHiamMu nonynsuin;

- BM3HAYUTW BPA3NMBICTb i 30aTHICTb A0 CaMOBIAHOBMEHHSA NONYNALIN Ha Pi3HUX
eTanax BeJIMKOro >XMTTEBOrO LMKy (Monynsuin iHBasinHNX, PIBHOBaXKHUX i pe-
rPECUBHUX);

- OUiHMTM BPa3nuMBICTb NONYyNALUiM PigKiCHNX Ta eHgeMiYHNX BUAIB YHACAI4OK 3MiH
y iXHiX ocenuLiax, CIpUYMHEHNX aHTPOMOreHHMY Ta MPUPOLHUMUN YNHHMKaAMU;

- BCTaAHOBMTM HaMnpsMKM Ta MacluTabu 3MiH, SIKMX 3a3HatoTb Pi3Hi rpynu pigkic-
HUX BUAIB POCINH Ta IXHi 0Ocenuuia, 3 METOH 3aCTOCYBaHHSA ANdepeHLinoBaHnxX
cnocobiB ix 36epexXeHHs;

- po3pobutn 3axoam, cnpssMoBaHi Ha 3anobiraHHsi, YHUKHEHHSA abo MiHiMi3auito
BTpaT (piTOpi3HOMAHITTA y BUCOKOTip'i YkpaiHCcbkux Kapnar.

Pyurko O.E.
HISTOLOGICAL RESTRUCTURING LEAF PLANTS UNDER THE INFLUENCE
POLLUTANT IN THE ZAPOROZHYE REGION
Melitopol State Pedagogical University named by Bogdan Khmelnitsky
st. Hetman, 20, Melitopol, Zaporizhia region, 72312, Ukraine
e-mail: diserO3@rambler.ru

The pollution of the biosphere is now global. The extent of the harmful effects of
this factor on the biological balance in nature, health and welfare are difficult to evaluate
fully. Recently, due to the rapid growth of harmful waste pollution leads to a significant
deterioration of various organisms, including plant. Effects of pollutants on plants are
the formation of protective and adaptive devices plant organisms, a breach of morpho-
logical and structural features.

Plants are the main producers of organic substances on the planet, but in addi-
tion, they maintain homeostasis gas atmosphere. Green plants also perform sanitary-
hygienic function for protecting the air, soil, water pollution surrounding area of waste
production, reduce noise, improve the microclimate. Because air pollution pollutants
that dramatically worsen sanitary-epidemiological state of air, particularly in the Zapor-
izhya region, there are important issues of forming protective and adaptive changes of
photosynthetic plants.

Research aim was to determine the influence of air contaminated with pollutants,
the histological structure of leaf tree (Acer pseudoplatanus L.) and herbaceous plants
(Ambrosia artemisiifolia L.) in Zaporizhia region. The goal provides the next task - to

ISSN 1996-4536 (print) ¢ ISSN 2311-0783 (on-line) e BionoriuHi Ctygii / Studia Biologica e 2017 e Tom 11/Ne3—4 ¢ C. 9-108



OHMoeeHe3 pocnuH y npupodHOMy ma mpaHcgopMogaHOMy cepedosuLyi.
®isionozo-6ioximiuHi ma ekonoziyri acnekmu 91

investigate the impact of gaseous pollutants features formed as a result of human activi-
ties, the anatomical structure of leaves of woody and herbaceous plants that vegetate
in Zaporizhia region.

Our studies have shown that pollutants that have accumulated in the atmosphere
as a result of metallurgical and chemical enterprises, affecting the internal structure
leaves a woody and herbaceous plants by xeromorphy of photosynthetic organs, which
is more pronounced in herbaceous plants, which manifests itself in strengthening crum-
bling leaf platen in A.artemisiifolia - by 15-17%, in A. pseudoplatanus - 8-10%. There
leaf formation izolateral type (in pier A. pseudoplatanus mesophillous is 64-65% of
the total thickness of the sheet, in A. artemisiifolia - 75-78% of the total thickness of
the sheet), the number of layers of columnar parenchyma 8-10% of trees and by 22-
25% in herbaceous forms. It has been found that the major epidermal cells change
their structure; stomata complexes formed by abnormal increased their number per
unit area (10-15% for wood and 16-20% in the grassy representatives respectively).
Histological analysis of leaf lamina showed that the size of the cuticle increases by
8-10% in wood and 12-15% in herbaceous species, increased branching tryhome.
Plants exposed to pollutants, created some morphological and histological response
of photosynthetic responses, and these changes are more pronounced in herbaceous
plants (A. artemisiifolia), than wood (A. pseudoplatanus).

Wanapa M., Npuropuyk I.
AHANI3 ®EPTUNBHOCTI MUNKOBUX 3EPEH MNPKOKALLUTAHY 3BUYAUHOIO

(AESCULUS HIPPOCASTANUM L.) B PI3HUX YMOBAX
M. KAM’AHUA-NOOINMbCbKOIo
Kawm’aHeub-INoainbcbknii HalioHanbHUIM yHiBepcUTET iMeHi IBaHa OrieHka
Byn. OrieHka, 61, m. Kam’aHeub-MNoginbcekuin, 32300, YkpaiHa
e-mail: physioplants@mail.ru

Shandra M., Hrygorchuk I. ANALYSIS FERTILITY OF POLLEN GRAINS OF
AESCULUS HIPPOCASTANUM L. UNDER DIFFERENT CONDITIONS OF KAMY-
ANETS-PODILSKY. Analysis of pollen sterility of Aesculus hippocastanum in different
conditions of Kamyanets-Podilsky. The pollen sterility indicator indicates the degree of
pollution.

BoiHavkauiiHi gocnigpKeHHA CTaHy HaBKOMULLHBOIO CepefoBULLLa MPOLAOBXYIOTb
OyTn akTyaneHUMW. [na BUSBNEHHS BNAMBY HECMPUSTINBMX haKTOpPIB JOBKINMA Ha op-
raHiam, HeobXigHO NMPOBOAUTN MOHITOPUHIOBI AOCIIAXEHHS i3 3aCTOCYBaHHSAM Pi3HNX
TecT-cucteM. BaxknumBoro naHKow iHAMKaLuiT 4OBKINMA € 4OCNIMKEHHS penpoayKTUBHUX
CTPYKTYp POCINH, 0COBNMBO YOMOBIYOro rametoqiTy, AKi YyTAMBILLI A0 LWKIANNBUX YMH-
HWKIB, HIXK POCININUHN B LLiNOMY.

OG’exToMm pocnimpkeHHsA Bynu KBIiTKOBI cyuBiTTS Aesculus hippocastanum. B3artTa
mMaTepiany 34iMCHEHO Y Pi3HMX 3@ aHTPOMOrEHHUM HaBaHTaXXEHHSAM Tovkax M. Kam’aHus-
Moainbcbkoro: Touka 1 — nobnuay AN BAT «Kam’siHeub-NoginbCbkuii LyKpoBUIA 3aBOAY,
2 — nobnmay mocTy «JlaHb, Lo 6ixnTb»; 3 — parioH boTtaHivyHoro cagy, 4 — nobnuay MNMAT
«lMoginbcbkuin LemMeHT», 5 — nobnmay MarasumHy «Cinbnoy, Wwo Ha Bynuui HirmHcbke
woce. Ockinbkn BoTaHiYHMIA cag 3HaxoOoMTbCsl Ha 3HAYHIA BiACTaHi Big aBTOLUNSXIB
3 iHTEHCMBHUM pyXOM, Bif MIANPUEMCTB 3i 3HAYHVMW BUKMAAMW B HABKOMULLHE
cepenoBuLLe, AaHy TEPUTOPID NPUAHSNM YMOBHO KOHTPOSBbHOH0.
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B3aTtTa 3paskiB NUIKy NpoBOAWMSM B NMepiog MacoBOro UBITIHHA 3 OOHOPIYHUX Na-
roHiB gepeB. PepTUNbHICTb | CTEPUINBHICTb MUIKOBUX 3€PEeH BU3HAYanm NOgHNM METO-
AOM BUSIBIIEHHS KDOXMAIHO Y 3PINnNX NUIKOBMX 3epHaX.

B pesynbraTi gocnigpkeHb dhepTunbHOCTI NUNKOBUX 3epeH A. hippocastanum L. B
pi3HMX ymoBax M. Kam'aHusi-INMoginbcbkoro 6yno nokasaHo, L0 NOKa3HMK CTEPUITbHOCTI
nunky konueaecs Big 2,8% y BoTtaHiyHOMy cagy (ymMoBHO uyncta Teputopid) 0o 7,3%
nobnuay AT «lNoginbcbknii uemeHT». [Ona pocnvH nobnuay O BAT «Kam'siHeub-
MoginbCbkuin LKPOBUIA 3aBOA» LW NMokasHuK cTaHoBuB 4,8%, a nobnmsy marasuHy
«Cinbno» i mocTy «JlaHb, Wo 6ixnTb» —6,2% i 6,5% BianoBiaHO. BusHauyeHHs koedilieH-
Ty CTEPUNBbHOCTI NUINKOBUX 3epeH A. hippocastanum y pi3HMX Toukax M. Kam'sHus-
Moginbcbkoro, nokasano, WO MOoro BenuynHa konmeaeTbes Big 1,7 (nobnmsy O BAT
«Kam’siHelb-IMoginbcbknin LykpoBuMiA 3aBoay») Ao 2,6 (nobnmay MAT «[lMoainbcbkuin Lie-
MeHT»). Lli MOKa3HMKM OOCTOBIPHO Bi4Pi3HANOTHCS Bif MOKa3HMKa KoeilieHTy CTepurib-
HOCTI ripKOKallTaHy, WO 3pOCTaEe Ha YMOBHO YMCTIM AiNsHUI, WO BKasye Ha Te, Wo pi-
BEHb 3a0pyQHEHHS Ha JaHUX TEPUTOPIAX BiOPI3HAETLCS | € HaMbINbLMM nobnuay MAT
«lMoginbCbknin LEMEHT» Ta MOCTY «J1aHb, WO BGPKUTBY.

OTxe, aHani3 pepTUnbLHOCTI MMIKOBUX 3epeH A. hippocastanum A03BONS€ BCTaHO-
BUTW EKOJOTIYHY CUTYaLUito AoCnigKyBaHUX Teputopii M. Kam’sHusa-lMNoginscbKoro.

UsinuHiok O., Monouwlin T.
MOP®OMETPUYHI OCOBIMBOCTI POCIIVH ANUHU 3BUYANHOI
(PICEA ABIES L. KARSTEN) HA MPUNErMIA OO NAT
«MUKOJAIBLLEEMEHT» TEPUTOPII
JIbBIBCBKMI HaLiOHaNbHUIA yHIBEPCUTET iMeHi IBaHa PpaHka
Byn. [pyweBcbkoro, 4, M. J1bsiB, 79005, YkpaiHa

e-mail: tsvilya@gmail.com

Tsvilynyuk O., Moloshiy T. MORPHOMETRIC SIGNS OF SPRUCE PLANTS (PI-
CEA ABIES L. KARSTEN) NEAR THE NICHOLAS CEMENT PLANT. Investigated
the prospects of morphological parameters of spruce, which grew under Influence of
cement plant emissions. The raw mass of needles increased by 15%, and dry by 31%
relative to control. The number of needles on the length of the axial shoot dovzhinoyu
increased by 40% relative to control.

Po3BuTok npommcrioBoro BMpobHuuTBa y MukonaiBcbkoMy parioHi J1bBiBCbKOi 00-
nacrTi, 3okpeMa yHKLiOHYBaHHSI Ha MOro Tepmutopii Ha NpoTsa3i 6inbLu Hixx 50 pokis MAT
,MukonaiBueMeHT”, BUkMan sikoro ctaHoBunun 3% Big BanoBux BukuaiB JIbBiBCbKOT 00-
nacrTi, 4ae nigcTaBu BiQHECTM TEPUTOPItD, MPUNErny oo mxepena 3abpyaHeHHs Oo no-
KanbHOI TEXHOTEHHOT reoxiMiYHOT aHoMarnil Ta 3yMOBMOE aKTyarbHICTb KOMMIEKCHUX
€KOMOriYHNX AoCHigKeHb HaaXOMKEHHSA NOMOTAHTIB, X akyMynsauil, Mirpauii Ta peakuii
KOMMOHEHTIB NPUPOOHNX EKOCUCTEM Ha TpUBane aepoTeXHOreHHe 3abpygHeHHs Kanb-
uieBmicHMM nvnom. HocnigkyBanu GioiHAMKaUINHY NEePCNeKTUBHICTL MOPKOnoriYHnX
NMoKasHUKIB siNMHU 3BMYanHoi (Picea abies (L.) Karst.) B ymoBax TeXHOreHHoro 3abpya-
HEeHHSA TepUTOPIi 3a paxyHOK AisNIbHOCTI LEMEHTHOrO 3aBoay. Buknan uemMeHTHoro 3aBogy
BMAMBaNM Ha CUpy Ta CyXy Macy XBOIHOK: crpa Maca 3pocTtana Ha 15%, a cyxa —Ha 31%
Y NOPIBHSAHHI 3 KOHTponeM. B 3oHi MNMAT «MwukonaiBueMeHT» JOBXMHA i LUIMPUHA XBOI Ann-
HW Ha NaroHax Pi3HMX POKIB NPUPOCTY 3BMYANHOI 3anuLianacs Ha piBHi KOHTPOro. A Kifb-
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KiCTb XBOTHOK Ha Bifpi3Ky 0CbOBOro naroHa JoBxmHoto 10 cm 3a Ail BUKMAIB LLEMEHTHOro
3aBogy 3poctana Ha 40 % y MOpiBHSAHHI 3 KOHTponeM. Take yLlifbHEHHS MiClb YTBO-
PEHHST XBOI € pe3ynbTaToOM 3MEHLLIEHHS MPUPOCTY NaroHiB y AoBXxuHY. [NoaibHe siBuLe
crnocTepirann y XBOMHUX 3a Ail HECNPUATINBUX YNHHUKIB cepenoBuLla. TakuM YUHOM,
He3Bakatouu Ha Te, Wo MuKonaiBCbKoM LEMEHTHUI 3aBO4, NPUNUHUB PO3MOBCIOOKEH-
HS KNiHKEPHOro Numy y HaBKONMULLHE cepeaoBuLle y nictonagi 2014 poky, yLifibHEHHSA
XBOI Ha nMaroHax SNIMHU 3BUYalHOI, WO pocTe nobnuay 3aBoay, CBIAYUTL MPO TpuBany
HeraTMBHY MNicNAAi BUKUAIB LEMEHTHONO 3aBOAY.

Wiche O.', Tischler D.', Klimkina 1.2, Kovrov 0.2, Heilmeier H.!
CITRIC ACID AND THE SIDEROPHORE DFO-B AS SOIL AMENDMENTS AFFECT
THE BIOAVAILABILITY OF GERMANIUM AND RARE EARTH ELEMENTS
'"TU Bergakademie Freiberg, Institute for Biosciences
Leipziger Str. 29, 09599 Freiberg, Germany
2 National Mining University, Department of Ecology
K. Marks Av., 19, Dnipro, 49005, Ukraine
e-mail: oliver.wiche@ioez.tu-freiberg.de

The bioavailability of toxic and other target elements is a most determining factor
for phytoremediation (especially phytoextraction) and phytomining. It depends, among
others, on mineral and organic phases of the soil, pH and redox potential. Soil amend-
ments like organic acids or strongly chelating compounds, which, e.g., change soil pH or
can form stable complexes with the target elements, have been used in the past in order
to increase the mobility of the target elements in the soil. These additives, however, may
lead to leaching of toxic elements from the soil, possibly causing serious environmental
problems to water bodies. Therefore less dangerous alternatives are necessary which
use the natural capacity of plants to change availability of elements in their root environ-
ment. Here we report on the effect of citric acid, a major component of root exudates,
and desferrioxamine B (DFO-B), a naturally occurring microbial siderophore, on the
bioavailability of Ge and the rare earth elements (REEs) cer (Ce), samarium (Sm) and
dysprosium (Dy) in soils and their uptake into reed canary grass (Phalaris arundinacea).

The mobilization capacity of citric acid and DFO-B for Ge and the REEs was tested
in a soil dissolution experiment using 1 and 10 mM citric acid and 0.1 mM DFO-B, and
deionized water and deionized water adjusted with HNO, to pH 3.7 (corresponding to
the 10 mM citric acid treatment) as references. The effect of citric acid and DFO-B on
the uptake of Ge and REEs by P. arundinacea grown in sand culture was investigated
48 and 96 hours after applying treatment solutions containing Ge, Ce, Sm and Dy, in
the presence or absence of citric acid or DFO-B by harvesting plants for analysis of Ge
and REEs. The effects of citric acid and DFO-B on the accumulation of Ge and REEs in
soil-grown P. arundinacea were investigated by growing plants for eight weeks in pots,
applying nutrient solutions (N, S, K, Ca, Mg) with1 mM citric acid, 10 mM citric acid,
100 uM DFO-B, or only nutrients as reference. Trace elements were analyzed with
ICP-MS after micro-wave digestion. Addition of 10 mM citric acid significantly enhanced
desorption of Ge, Ce, Sm and Dy from soil and uptake into soil-grown plants, indicating
a higher bioavailability of the target elements in the presence of carboxylic ligands. The
application of DFO-B enhanced the dissolution and uptake of REEs; however, there
was no effect on Ge. In sand-grown plants, the uptake of Ge and REEs was significantly
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decreased in the presence of citric acid and DFO-B, indicating a discrimination of the
formed complexes.

This study with a grass species grown on different substrates clearly shows that
citric acid and the microbial siderophore DFO-B can enhance phytoextraction of Ge and
REEs due to the formation of soluble complexes that increase the mobility of elements
in the rhizosphere of soil-grown plants. However, as demonstrated by the sand-culture
experiment, uptake of organo-complexes of Ge and REEs is discriminated. Therefore
further biological processes in the rhizosphere of soil-grown plants may contribute to
chelant-enhanced phytoextraction.

Aknumuyk P.
MYTALIWHA MIHNUBICTb O3MMOI NWEHWULI, IHAYKOBAHA 3ABEPYOHEHHSAM
I'PYHTY MPOMUCNOBUMU BUKUOAMM
YMaHCbKUI aepaBHUI negaroriyHnm yHiBepcuTeT iM. NaBna TuumnHm
Byn. Cagoea, 2, M. YMaHb, 20300, YkpaiHa
e-mail: peoplenature@rambler. ru

Yakymchuk R. MUTATION VARIABILITY OF WINTER WHEAT, INDUCED BY
SOIL CONTAMINATION OF INDUSTRIAL DISCHARGES. Genetic consequences of
heavy metal contamination for winter wheat of the area affected by industrial discharges
were studied. The frequency of visible mutations exceeds control indicators by 2.1-4.9
times. A typical spectrum of their types: late maturity, high and short, long, dense, loose
spike — can be used as an indicator of environmental contamination with heavy metals.

OgpHieto 3 nepegymMoB aHaniay i MPOrHo3yBaHHSA CTaHy 3abpyAHEHHS TEPUTOPIN Npo-
MUCIIOBUX LIEHTPIB € PETESIbHUN KOHTPOSb 3a KOHLEHTPAaLIE IOHIB BaXKKMX MeTanis.
Kpim iX npamMoi TOKCUYHOI Aii, nosBu idionoridHnx i yHKLiOHaNIbHO-MOPOSOrivYHMX
BiAXUNEHb, 3pOCTaHHS 3arasibHOT 3aXBOPHOBAHOCTI XapaKTepHi 1 BigaaneHi edpekTu, Wwo
TOPKAKTBLCS OCHOBHUX (DYHKLiA XXMBUX CUCTEM — BiOTBOPEHHS M OiONPOAYKTMBHICTD,
reHepaTMBHI BMACTMBOCTI Ta CMEPTHICTb. TOMYy aKTyanbHUM € BUBYEHHS FeHEeTUYHUX
HacnigkiB 3abpygHEHHsT HABKOMNULLIHBOTO CEPEAOBMLLA BaXKKMMIN MeTanamm BUKUAIB nia-
NPUEMCTB 3 TOYKM 30pYy iHAYKOBAHUX LMW BAAMBaMU NOPYLUEHb reHepauinHnX gyHK-
Lin reHeTUYHOro anaparty M peecTpaLin y HM3LI NOCNiA0BHUX MOKOMiHb PiBHS BUAUMUX
MyTaLin.

PocnuHn o3umoi nweHunui copTiB AnbbaTtpoc opecbkuii i 3umosipka BUPOLLIEHO
y 2012-2013 pp. 3a 5 km Big BypwTtrHcbkoi TEC no oci nepeHeceHHst MOBITPAHMX Mac
Ta B Mexax npomucnoBux 3oH BAT «[lMonTtaBximmaluy, [1BK «CneujianizoBaHuii 3aBog no
TepMiYHin nepepobui TBepanx nobyToBux Biaxodie» M. Xapki, AT «JlyraHcbki akymy-
naropuy, KIN «JlybHmBogokaHan» Ta nobnuay Byn. b. XmenbHULBKOro M. KOCTSHTUHIBKA.
B nokoniHHax M, i M, Bu3Hayanu 4actoTy i CnekTp MyTaHTHUX POPM 3a BiAHOLUEHHSM
KiNIbKOCTi POAMH i3 MYTaHTHUMU POCNMHAMKN OO BUBYEHUX POAMH MOKOMIHHA M,

XpOHiYHa Aia MyTareHiB r'pyHTY , 30KpeMa 1 BaXKKux meTtanis, npunernoi o bypuu-
TuHcbKoi TEC TepuTopii Buknvkana B nokoniHHAX M,-M, 03Mmoi nweHuui copTy cyTTeBe
3pOCTaHHSA pPiBHS BUOAUMMX MyTaLin, Wo B 3,9 pasn nepeBuLLyBaB CNOHTaHHI MOKa3HUKK.
MepeBuLLEHHS Y I'PYHTI npomMucrioBoi 30HM BAT «[lonTaBxiMmalu» d)OHOBOrO BMICTY
iOHIB CBUHLIO i LIMHKY CMPUYMHUITO 3POCTaHHS YaCcTOTU MyTaLii y pocruH copTiB Anbba-
Tpoc ogecbkuii i 3umosipka B 4,9 Ta 2,1 pasn, BignosigHo. MNigBULLEHNM BMICTOM BaXKMX
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MeTaniB y I'pyHTi nobnuay Byn. b. XmenbHUUbKOro M. KOCTSHTUHIBKA, NPOMUCIIOBMX 30H
[OBK «CneujanizoBaHuin 3aBof No TEPMIYHiN nepepobui TBepanx NnodyToBUX BiaxoniB»
M. XapkiB, 3AT «JlyraHcbki akymynsatopuy, Teputopii Kl «JlybHMBogoKaHan» MoXxHa
NOACHUTY iHAYKYBaHHS B pocnuH M,-M, copTy 3umospka B 2,9-4,1 pasu BULLY Bif CMOH-
TAHHOIO PiBHSA YaCTOTy MyTaHTHMX poAauH. CnekTp MyTauill BKMOYae TUMNOBI CNaaKoBi
3MiHM: Ni3HbOCTUIMICTb, BUCOKO- i HU3bKOPOCHICTb, JOBIMUN, LUINTbHUI, HELLINTbHUIA KOMOC.
Cepen HMX TakoX BUSIBNIEHO OpUriHanbHi Ta pigkiCHi MyTauii: LUMPOKUIA NIUCTOK, BiACYT-
HICTb BOCKOBOI MOBOJIOKM, XKOBTa BEpPLUMHA NPanopLeBoro fiMcTKa, aHToLiaHOBI KOSo-
CKOBI NYCKM, KOSOC i3 3aKpy4YEHOH0 BiCCHO, CBITNO-3€S1eHUI JIUCTOK, SKi CYMICHO 3 TUNOBU-
MU MyTauigMy MOXYTb OyTW BUKOPUCTaHI K iHOMKATOpW NPOMMCIOBOrO 3abpyaHEeHHS
HaBKOMNMMLLHBLOIO CepeaoBMLLa BaXKMMM METaramu. OTxe, 3abpydHEHHsI TPYHTY
BaXXKMMUK MeTanamm npoMMUCOBUX BUKUAIB CAPUYMHSIE CYTTEBE 3POCTaHHA MyTaLiHOT
MIHSIMBOCTI 03UMOI nLweHuui, wo B 2,1-4,9 pa3n nepeBuLLyE NOKA3HUKA CMOHTAHHOIO
PiBHS Ta MOXXE CTAHOBUTWU FEHETUYHY 3arpo3y 41151 XKMBUX OpraHiamis.

Xonobak I., Cnbipuesa O.
SENTINEL-2-30BPAXXEHHA AK IHCTPYMEHT CYNYTHUKOBOIO
®ITOMOHITOPUHIY (HA NPUKNAAI CNOCTEPEXEHHA 3A PO3BUTKOM
NnociBIB O3UMOI MLWEHUL NIA YPOXAW 2016 P.)
Y “HaykoBuin LeHTp aepokocMivHmx gocrnigkeHb 3emni IFTH HAH Ykpainn”
Byn. O. NoHyapa, 55-0, m. Knis, 01054 YkpaiHa
e-mail: zhgm@casre.kiev.ua

Zholobak G., Sybirtseva O. SENTILEL-2 IMAGES AS A TOOL OF SATEL-
LITE PHYTOMONITORING: A CASE STUDY OF THE OBSERVATION FOR WIN-
TER WHEAT PLANTINGS DEVELOPMENT FOR THE HARVEST IN 2016. Using
Sentinel-2 image data the dynamics of vegetation indices of NDVI and REP for the
winter wheat plantings of two cultivars for the harvest in 2016 is studied. It is found the
negative influence of phytopathogenic infection on the plants and as a result on the
NDVI and REP values. NDVIs estimated by ERDAS IMAGINE are compared with the
proper information product of the EOS Data Analytics service.

Y pamkax KocMi4HOiI nporpammu MoHiTopuHry 3emni Copernicus €Bponencbkoro
KOCMiYyHOro areHTcTBa B YepBHi 2015 p. 6yno BuBegeHo Ha opObiTy CynyTHUK HOBOro
nokoriHHa Sentinel-2A. BiH ocHaLLeHUIn MynbTUCNEKTPAITbHOK KamMepoto, sika BUKOHYE
3HIMaHHs 3€MHOT NOBEPXHI ¥ 13 cnekTpasnbHUX KaHanax 3 NPOCTOPOBUM PO3Pi3HEHHAM
10, 20 Ta 60 M. 3 ornagy Ha NOsIBY HOBMX BMCOKOSIKICHMX 3HIMKIB LbOr0 CynyTHMKa Hag-
3BUYAHO aKTyanbHO AOCNIANTM iX NPUAATHICTb A5 PO3B’A3aHHS Pi3HOMaHITHUX HayKo-
BMX Ta HapogHorocnoaapcbkmx 3agad. OCKinbKM 3HIMKM HagarTbCs B KOPUCTYBaHHA Ha
Ge3onnarTHin OCHOBI, TO OKpeMi komMnaHii, sk oT EOSDA, siki 3acTocoByoTb nnatdopmy
XMapHUX obuncrieHb onst 06pobkM MacMBHUX 300paXeHb AUCTaHLIMHOIO 30HAYBAHHS,
HEeBOB3i CTBOPUIN HOBI iIHCpOpMaLUinHi MpoayKkTK Ha ocHOoBI Sentinel-2. Tomy cBoevac-
HUM € MOPIBHAHHSA iHPOPMATMBHOCTI MPOAYKTIB 3a 3HiMKamu Sentinel-2 i3 knacuyHum
3aCTOCYBaHHAM LMX CYMYTHUKOBUX AaHMX ANs 00YMCrneHHs BereTauiiHux iHOekciB 3a-
OJ151 MOHITOPUHIY PO3BUTKY MOCiBiB 031Moi nwenuui (OIT).

MeTa poboTu nonsirana y BUBYEHHI MOXITMBOCTI BUKOPUCTAHHS OAHUX 3i CyMyTHMKa
Sentinel-2A gns MOHITOpPUHry BereTauii ABox BUpoOHMYMX nociei Oll. 3aBgaHHA Oo-
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CNifXeHHs — 0BYMCNNTK BereTaliHi ingeKkcn ans AiNsHKM TepUTOPIi 3 4OCNILKYBaHUMU
nonamu Ol B nporpamHomy cepegosuili ERDAS Imagine 3a HasiBHMMY 6e3xmMapHUmu
3HiMKamu 3i cynyTHuKa Sentinel-2A Ta 3icTaBWTH iX 3 BiANOBIAHMMMW FOTOBUMM iHGOPMa-
LiHUMK npogyktamm komnaHii EOSDA.

O6’exT gocnimpkeHb — BMpobHuYi nocien Ol aBox copTiB CkareH i boraana, siki Bu-
powtyBanuce nig ypoxan 2016 p. Ha yrigaax bapuiwiBcbkoi 3epHOBOI KoMMaHii nobnuay
M. BepesaHb y KuiBcbkin obnacTi. Y poboTi BUuKopucTaHi oparmeHTu 3HimkiB Sentinel-
2A 3a 18 ntotoro, 08 kBiTHs, 28 kBiTHA Ta 17 YepBHA 2016 p. AN QiNsSHKX po3TallyBaH-
HSA gocnimkyBaHux nonie. 3acobamm ERDAS Imagine obuncneHo BereTauinHi iHgeKkcu
NDVI Ta REP gns Bciei nnoLwi KoXXHOro nons, nepLummn 3 SK1x 3icTaBneHun 3 reonpocTo-
posumMn NDVI-306paxeHHsiMun 3i canTy https://lv.eosda.com/ Ha Bka3aHi gatu, Konm poc-
nvHm Ol 3Haxogunuck BiOMNOBIAHO Yy CTaHi 3MMOBOTO CMOKOK Ta TakMX (PEHONOTiYHMX
dazax: KyLLiHHS, MoYaToK BMX0Ay B TPYOKY, MOMOYHA CTUMMICTb.

BusBneHo, WO nig 4Yac 3MMOBOrO CMOKOK i HA MOYaTKy BECHSHOMO BifHOBMEHHS
BereTtauii BuLLi 3HayeHHst NDVI manu nocisu Ol BorgaHa y nopiBHAHHI 3i copTom Cka-
reH. Ane BNpoAoOBX BeCHU Biabynacb iHBepCisi CTaHy MOCIBIB, BUKIIMKAHA ypaXKeHHSAM
pocnvH Ol borgaHa rpubHUMK 3axBOplOBaHHAMU. ToMy y dasi MOMOYHOI CTUMMOCTI
BuLLi nokasHukn NDVI Bynu xapaktepHi Bxe gns Ol CkareH. TeHOeHUist 40 noripLiex-
HA cTaHy nocisy Ol boroaHa Hanweuawe (08 kBiTHS) 3achikcoBaHa 3a NokKasHMKamu
NDVI, obuncnennmmn 3acobamm ERDAS Imagine, a Ha iHdbopmauiiHomy npogykTi NDVI
Big komnaHii EOSDA BoHa BneBHeEHO NposiBunuch nuiie 17 yepBHs. OBroBopoTLCS
nepesaru i Hegonikv iHopMauiiHux npodykTiB komnaHii EOSDA Ta MOXIMBOCTI iHLIMX
BereTauinHuX iHOEeKCIB A11s CynyTHUKOBOIO MOHITOPUHITY POCIIMHHOCTI.

ByHbo J1. B., ®eutox H., Mauyyna O. I., Tepek O. I.
AKICTb POCNIMHHOI CUPOBUHWU OOEPXXAHOI 3 SALIX VIMINALIS L.
BUPOLLEHOI HA 3ACOJIEHOMY CYECTPATI XBOCTOCXOBULLA M. CTEBHUKA
JIbBiBCbKMI HauioHanbHWI yHiBepcUTeT iMeHi IBaHa ®paHka
Byn. [pyweBcbkoro, 4, M. JlbBiB, 79005, YkpaiHa
bioza@ukr.net

Bunio L., Fetsiukh A., Patsula O., Terek O. QUALITY OF PLANT MATERIALS
DERIVED FROM SALIX VIMINALIS L.. GROWN ON THE SALINE SUBSTRATE OF
STEBNYK CITY. Studied plants materials derived from S. viminalis plants grown on the
saline substrate of Stebnyk city. The low content of ash with predominance of its water-
soluble forms is revealed in shoots. The content of nitrogens and heavy metals in the
shoots of plants S. viminalis meets the requirements of the standard DIN 5173.

B YkpaiHi Hag3BryanHoro nowmpeHHs Habynu aerpagadinHi npouecu, ski BUKNnka-
Hi po3pobkoto noHaa 4500 pogoBuLL, KOPUCHMX KonanuH. MpuknagoM Takux TEPUTOPIN
€ i CTebHMLbKe XBOCTOCXOBMLLE Mroweto 125 ra, sike yTBOpPUIIOCS BHACiOAoK dnyTa-
LiHoro 36araveHHs kaninHux pya. Lli TepuTtopii € nepcnekTnBHUMN AN BUPOLLYBaHHS
€HepreTuYHUX pocnuH. MNMpoTe 40 POCNNH eHEePreTUYHOro HanpPsaMKy CTaBnsATbCHA NEBHI
BMMOTI A1 NO4ANbLUIOro iX BUKOPUCTaHHS sk Bionanueo. Baxxnveumm nokasHukamu €:
BpOXalHICTb c1poi Biomacu, BUXif CyxOi pe4OBUHM Ta 30JbHICTb Nanvea.

Salix viminalis L. — nepcnektuBHa itomeniopaTvBHa gepeBonogibHa Kynetypa,
sika 34aTHa pocTa Ha 3acorneHomy cybeTparti xsoctocxoBla M. CtebHuka. NonepegHi
HaLli JocnigppKeHHs nokasanu, Wwo S. viminalis 34aTHa 3MeHLYyBaTU BMICT BO4OPO34YUNH-
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HUX conewn y cybcTpati XBOCTOCXOBULLA Ta 36inbLUyBaTh BMICT opraHiyHoro KapGoHy y
Hbomy. KiHLeBUi pesyrnbTaT BUpPOLLYyBaHHA Bepbu — 6ionanueo. €auHOro €BponemncbKo-
ro ctTaHgapTy Ha TBepAe nanveo 3 6iomacu Noku Lo Hemae, TOMy MU B CBOI poboTi
opieHTyBanucsa Ha BMMOru Himeubkoro ctaHaapTy DIN 51731.

[na gocnimpkeHHs BNAMBY 3acOneHHs cybeTpaTy Ha SKiCTb POCIMHHOI CUPOBUHMN
S. viminalis ©yno 3aknageHo gocnig B nofnboBux ymoBax Ha CTeGHMLIBKOMY XBOCTOC-
XoBuLLi. KOHTponem crnyunu ginsHku i3 BigHoBneHuM BioreoLeHo30M, a Micusi 3poc-
TaHHA COMNECTINKNX BUAIB POCAMH — AOCTIAHUMM AinsaHkamu. XKuBLi aHanisysBanu B KiHLj
BereTauiiHoro nepiogy. 3aranbHuii BMICT 30nu Ta il dopMu (BOAOPO34MHHI | BOOOHEPO3-
UYMHHI) BU3Havanum 3a NOCT 25555.4-91 ta TOCT 28552-90. BmicT makpo- 1 mikpoere-
MEHTIB B 3pa3kax BepOuM BM3HaA4anu CnekTpoMeTpuyHo. Bmict HitporeHy Bu3Hauyanu
OTOMETPUYHUM METOAOM 3 peakTMBOM Hecnepa.

B pesynbrati gocnigkeHHs 6yno BUSBIMEHO, WO 3 AOCIiAHNX OiNAHOK ogep KyBanm
Ha 50 % MeHLUe POCMMHHOI CUPOBUHM Y NMOPIBHSAHHI 3 KOHTPOMbHUMU dinsHkamu. [poTe,
BMICT 30MN1 Y NnaroHax pocnuH S. viminalis 3 AOCNiAHWX JiNsHOK B6yB AeLL0 HUXKYMM, HiDK
Y KOHTPOSfbHOMY BapiaHTi, WO BiANOBIiAano HopMaMm MiKHapoOHOro ctaHgapTy. Takox
30a i3 uMx naroHiB Mictuna Ginblie BOOOPO3YMHHUX POpM, LLO OO3BOMUTL BUKOPUC-
Tatuv ii micna cnantoBaHHA Ans yaobpeHHs rpyHTiB. Kpim Toro, ctaHgapt DIN 51731
obmexye BmicT HiTporeHy y 6ionanuei. Bucokuin piBeHb HiTporeHy moxe npu3sectu
00 Kopo3ii TennoobMiHHOro yctatkyBaHHA. Byno BusaBneHo HM3bkui BMICT HiTporeHy
y naroHax pocnuH S. viminalis, Sk 3 KOHTPOSMbHNUX TaK i 3 AOCNIAHUX OiNsHOK.

Crangapt DIN 51731 Takox pernameHTye BMICT MIKPOENEMEHTIB Ta BaXKKUX MeTa-
nie. CTaHgapToM pernameHToBaHO NULLIE BMICT CBUHLIO (MeHLU HiX 10 mr/Kkr), Kynpymy
(MeHW Hixx 5 mr/kr), umHKy (MeHL Hik 100 mr/kr) i kagmito (MeHwWw Hix 0,5 mr/kr). BmicT
MapraHy 1 pepymy CTaHgapToOM He perfnameHToBaHo. XKogeH 3i 4ocnigXyBaHMX 3paskiB
He BUXOAMB 3a NOKa3HWKaMu BMICTY MIKPOENEMEHTIB 3a MeXi BCTaAHOBMNEHOT HOPMMU.

Takum 4mHOM, picT pocnuH S. viminalis Ha 3aconeHomy cybcTparti Npn3BoanTb A0
YTBOPEHHS SIKICHOT eHepreTMYHOT CUPOBUHU, AKY MOXHa B NepCrnekTUBi BUKOPUCTOBYBA-
T 5K 6ionanuneo, a 3omny Ak 4OOpKBO.

1Kaga Jl., 2deayH I.
BUOOBUIN CKNAL FPYHTOBUX ®ITO®ATB NPU BUPOLLYBAHHI EIOMACH
MICKAHTYCY NrAHTCbKOIO MISCANTHUS X GIGANTEUS
" HauioHanbHuiA yHiBepcuTeT BiopecypciB i NPpUPOaOKOPUCTYBaHHS YKpaiHu
Byn.. lepoiB o6opoHu, 15, 03041, m. Kuis, YkpaiHa
email: kavalyuda@ukr.net
2TepHoninbCbKMN 0BNACHUI LIEHTP EKONoro-HaTypanicTUY4HOT TBOPYOCTi YYHIBCHKOT Mooz
Byn. MukynuHeubka, 21, m. TepHonine, 46008, YkpaiHa

Kava L., Fedun G. SPECIFIC COMPOSITION OF SOIL DWELLING HERBIVO-
ROUS DURING GIANT MISCANTHUS MISCANTHUS X GIGANTEUS BIOMASSS
PRODUCTION. Specific composition of soil dwelling herbivorous during Miscanthus x
giganteus grows is analyzed. Nine species belonging to seven orders were recorded. It
was found that representatives of the order Coleoptera is dominated.

Basyouncb Ha gaHux niTepaTypHUX MXKepen MOoXHa CTBEpKyBaTW, WO ANns Big-
HOBITEHHS TPYHTIB, 3a0pygHEeHnX abo NOLLKOAKEHNX BHACMIQOK MiniTapHOI AisnbHOCTI
HanBinbL NepCcnekTUBHMMN BUOAOTLCA DaraTtopiyHi Tpaeu, WO BigHOCATLCA 00 Giona-
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NMBHUX POCIMH APYroi reHepaLii, 3okpema mickaHTyc Miscanthus x giganteus. Cborog-
Hi B YKpaiHi MiCKaHTyC FiraHTCbKWUi NOKU € HETPaOULINHOIO KyNbTYPOHO, LLO NOYMHAE LUK-
POKO BMBYATUCS Y PsAi HAYKOBO-AOCNIAHUX IHCTUTYTIB Ta BUPOLLYBATUCH NPUBATHUMMU
dipMamu Sk NnepcnekTMBHa pocnunHa Ans BupobHuuTea Gionanvea.

[MonepeaHbO BBaXarnocs, L0 MiCKaHTYyC € ribpnaom i Mae CTilKiCTb OO LUKIAHWKIB,
xBopob Ta Byp’sHiB. Ane B noganbLIoMy 3'sCyBanocs, WO Le € He 30BCiM BipHUM. Pe-
3ynbTaTt OCTaHHIX gocnigpkeHb, npoedeHnx B CLUA Ta €Bponi cBiguaTtb npo Te, Wo
BMPOLLYBaHHSI MiKaHTyca SIKk EHEPreTUYHOI POCIUHK Cnpusie 3B6iNbLUEHHIO YNCENBHOCTI
CMifIbHUX LWKIAHWUKIB 3 NPOSOBOMNBYNMU KYFbTypamMu.

MeToto Hawmx gocnigxeHbe O0yno BUBYEHHA EHTOMOKOMMIIEKCY IPYHTOMELLKaUNX
KOMax B Haca[XeHHsAX MickaHTycy B Ha. [locnian npoBogunu Ha 3aknageHux gocnia-
HUX fOinsiHKax KynesTypu HauioHanbHoro yHiBepcuteTy GiopecypciB i npupogokopuc-
TyBaHHA YkpaiHu. [ns BM3HAYEeHHA BMOOBOMO CKrady KOMax, O MeLlKalTb B FPYHTI
NPOBOAMIN I'PYHTOBI PO3KOMKK, Bigdupatodm npobu posamipom 50450 cm (0, 25 ml ) Ha
rmnbuny 50 cm.

Pesynbratu gocnigpxeHs nposegeHnx y 2016 poui Ha ekcnepemMeHTanbHUX OingH-
KaxX BMPOLLYBaHHS MIiCKaHTYCy CBigyaTb, WO Ha Ui KynbTypi 3HanOeHi AeB’sTb BUAIB
WKIANMBMX KOMaX, WO HanexaTb A0 CeEMU pSAdiB Ta BOCbMU POAUH. [PYHTOBI LUKIOHN-
KN HaHOCSATb 3HAYHMX MOLLUKOMKEHb MiCKaHTycy. Ha ocHOBi NpoBeAeHHS MOHITOPUHTY
I'PYHTOBUX LUKIOHWKIB Ha OOCMIOHIN OiNAHLI eHepreTu4HuX KyneTyp kadeapu eHTOMO-
norii 6ynu BUsIBNEHI NYMHKK TpaBHeBoro Melolontha melolonta L. Ta Ta YepBHEBO-
ro Amphimallon solstitalis L. xpywis. licna Bucagkm nocagkoBOro martepiany, Ta yko-
piHEHHSA BOHU rpybo 00’igatoTb KOPEHEBY CUCTEMY, LLIO B CBOK Yepry npu3BoanTb A0
ocnabneHHs MOMNOAMX POCIVH, BiACTaBaHHS iX B POCTi, pO3BUTKY MOPIBHAHO 3 HEeMo-
LIKOMKeHMMM, abo NOoBHOI 3armbeni. BiaTak, gk HAcnigok ryctota pocinmH 3MEHLYETbCS

KoHTponb uncenbHOCTI Lmx diTodhariB ycknagHEHUIN, OCKINbKM Ti 3HAaX0OATbCH B
I'PYHTI, 3UMYIOTb TaM, | BUXOOATb 3 Aianayau nicns BUCagku pu3oMiB MiCKaHTyca B I'pYHT.
BOHM iHTEHCUBHO XMBMAATHCS MOMOAUMMW KOPIHLAMMU, WO 30e6inbLioro npusBoanTb 40
HeraTUBHUX HaCMIAKIB.

Kharchenko M.', Pidlisnyuk V.2, Stefanovska T.?
PRODUCTION OF MISCANTHUSXGIGATEUS BIOMASS AT THE ABANDONED
INDUSTRIAL SOIL FOR FURTHER USE AT THE PAPER INDUSTRY
'Zagreb University, Unska 3, Zagreb, 10 000, Croatia/ GAMA LUX Enterprise
Svetice 24, Zagreb, 10007, Croatia
2Jan Evangelista Purkyne University, Kralova Vysina 7, Usti nad Labem, 400 96 Czech Republic
3National University of Life and the Environment, Gerojiv Oboronu 13, Kyiv, 03040, Ukraine

One of the perspective approach for revitalization of abandoned land including for-
mer military and industrial mining sites is application of the second generation energy
crop Miscanthusxgiganteus. That permits to restore marginal land and to meet demand
for production good quality biomass can be proceeded to energy purpose or to cel-
lulosic materials for the paper industry. Miscanthusxgigateus has showed good pro-
duction properties while growing at the brownfield and former military sites as well as
contaminated agricultural lands.

Miscanthus xgiganteus deposit plantation was established at St.Elena village, Za-
greb region, Croatia. The investigation was initiated on using M. x giganteus for restora-
tion of industrially contaminated abandoned land. The soil for the experiment was taken
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from Bakar, Croatia and was contaminated by heavy metals and metalloids. Miscanthus
showed good production properties during three vegetation seasons when growing at
that slightly contaminated soil. The results prove applicability of M. x giganteus for phy-
tostabilization of the abandoned land and production of biomass to be used as alterna-
tive energy course or as materials at the paper industry. The further research will be
focused at the analysis of biomass quality for processing to cellulose materials and its
improvement by Plan Growth Regulators.
The research was partly supported by NATO SFP MYP G4687.

CrecpaHoBcbka T.P.',MignicHiok B.B2, Binun 0.B. 3, KBak B.M.14,
Usiryn [.B.4, WWanosan MN.N.5
AFPOHOMIYHI ACNEKTU BUPOLLYBAHHA MICKAHTYCY NrAHTCbKOIO
(MISCANTHUS XGIGANTEUS) AK CUPOBUHU 0114 BUPOBHULITBA
TBEPOOI'O BIONAJUBA HA 3ABPYOHEHUX BHACHIOOK BINCbKOBOI
OIANbHOCTI I'PYHTAX
"HaujioHanbHWi yHiBepcuTET GiopecypciB i NPMPOAOKOPUCTYBaHHS
Byn. lepoiB O6opoHu, 15, m. Kuis, 03041, YkpaiHa
2YHiBepcuTeT AHa E€BaHrenicta MypkiHe B YcTi Hag Jlabem, Kpanosuii y3Bis,
3132/7, YcTi Hap Nabewm, 40096, Yecbka Pecnybrika
3[loHelbka aepkaBHa copToaochigHULbKa cTaHuis, Byn. TenbmaHa, 6ya. 38, m. Kypaxose,
Map’iHcbkuii p-H, [loHeubka obn., 85612, YkpaiHa
*IHCTUTYT BioeHepreTUUHMX KynbTyp i LykpoBux Bypsikis HAAH Ykpainu, Byn. KniHiyHa, 25,
M. Knis, 03141, YkpaiHa
5 HauioHanbHuit yHiBepcuTeT «J1bBiBcbka MonitexHika,
Mnowa Ceatoro KOpu 9, 79013
e-mail: kvak-vm@mail.ru

T. Stefanovska, V. Pidlisnyuk, O. Bilyj, V. Kwak , H. Tsvigun, P. Shapoval. AGRO-
NOMICASPECTS OF GROWING GIANT MISCANTHUS (MISCANTHUSXGIGANTEUS)
AT THE POLLUTED BY MILITARY ACTIVITY SITES FOR SOLID BIOFUEL PRODUC-
TION. Targeting the goal of enhancing environmental security, we have develope the
phytotechnology based on combining production of biomass as a feedstock for solid bio-
fuels on contaminated by military activities sites and improving it's quality. The features of
growing giant miscanthus at the military contaminated site in Kurakhove, Donetzk region
is considered.

MickaHTyc riraHTCbknin Miscantus x giganteus € nepcnekTMBHUM BUAOM POCIIMH
Ans BupobHmuTBa bGionanuea 3aBasku edekTuBHomy C, TUNy POTOCMHTE3Y, CTIKOC-
Ti 0O XBOPOO i LWIKIAHMKIB, MO3UTUBHOMY BMAMBY Ha OOBKINNA, BUCOKIN aganTUBHOCTI,
e(PeKTMBHOMY BUKOPUCTaHHI NOTEHUiany Teputopii, MOXIMBICTI POCTY Ha r'pyHTax, 3a-
OpyOoHEeHUX BaXKKMMW MeTanamMm, BUCOKI NPOAYKTUBHICTI i HA3bKIN cobiBapTicTi biomacu.
Ba)krivBo arpoTexHiYHO BNacTUBICTIO AAHOI KynbTYypy € cTabinizauis BaXKKMx MeTanis
Y I'PYHTI Y MPUKOPEHEBI 30Hi; NP LibOMY piBEHb 3abpyaHEHHSI BiomMacK He NepeBULLYE
OOMYyCTUMMX 3HAYEHb.

MeToto gocrnigkeHb 6yno niaBULLEHHS] PiBHA €KOMOorivYHOi 6e3nekn Wnsaxom pos-
pobKM enemMeHTIB TeXHomorii Ana BMpoOHMUTBa BGioMacu, Sk CUPOBUHK O11s1 TBEPAOIo
Gionanuea, Ha 3abpygHEHNX BIICLKOBO AiSINIbHICTIO 3EMIISX Ta OYULLEHHS | MOMiMLWeH-
HSA AKOCTi FPYHTY.
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MonboBi gocnigxeHHs nposoannu (2016-2018 pp.) peHaoMi30BaHO 3a METOOO0M
PO3LLENITBAHHS OiNAHOK Ha [JoHeLbKiln AepXaBHi copTogocnigHin ctaHuii (JoHeubka
06n., Map’iHcbknii p-H, M. KypaxoBe). Y gocnigax BUKOPUCTOBYETLCS MICKAHTYC FiraHT-
cbkuin copty «OCiHHIN 30peLBiT», opuriHaTop IBKILIB. Mnowa nociBHoi AinsHku cTa-
HoBUTb 50 M2, MOBTOPHICTb € YoTUpMpasoBotn. Cxema gocnigy Bkhtovana: daktop A —
CTPOKM cafiHHsA (BOCEHU, HaBecCHi); dpaktop b — 06pobKy pu3om perynaropamm pocTy
(koHTponb, Ctumno, PeronnaxT); dhakTop B — cnocobu o0pobku (3amMouyBaHHST pyU30M,
ofHopa3soBe 06NpuCcKyBaHHS, ABOpa3oBe 06NprUCcKyBaHHS). BU3Ha4YeHHS BMICTY BaXKMX
MeTaniB y IpyHTi, KOpeHeBMLi, CTebni Ta NMUCTIi NpoBEAEHO 3a OOMOMOrOK PEHIreHo-
doriyopecLEeHTHOro aHaniay 3 BUKOPUCTaHHSAM aHanisatopa Ekcnpec-3L.

AHarni3 oTpuMaHnx pesyneratiB 4OCMiAKeEHb A03BONNTL PEKOMEHAYBATU efIEMEHTHN
TEXHOMOri BUPOLLYBaHHS MICKaHTYCY FiraHTCbKOro ASfii OTPUMaHHS CUPOBUHW ONS BU-
pobHUUTBa TBepaoro Gionanvea, Ha 3a0pyAHEHUX BINCbLKOBOK AiSNIbHICTIO 3eMMsaX 3
OAHOYACHMM OYULLEHHAM i NONINWEHHAM SKoCTi FpyHTY. Lli pesynbratv onucyBatnmyTb
NPOLIECK OLIHKM I'PYHTY Ha HasiBHICTb 3abpyaHioBadyiB, BUOIp ONTUMarbHOI TEXHONOTII,
cafiHHA MicKaHTyCy, arpOHOMIYHMI CynpoBia, 36upaHHst Giomacu Ta ii nepepobky Ha
TBepae bionanueo, BNNnB A06aBOK A0 I'PYHTY Ha 6iogOCTYMHICTb.

OTxe, ANS OYMLLIEHHS Ta NOMINWEHHS SAKOCTI I'PYHTIB, 3abpyaHEHNX BaXKKUMWN MeTa-
namu BHacnigoK BiNCbKOBOI AisiNTbHOCTI, BaXXSTMBO € (DITOTEXHOMOrIS 3 BUPOLLYYBaHHAM
MiCKaHTYCy riraHTCbKOro, b6iomaca sikoro mMoxe ©6yTu BMKOpMCTaHa A4S BUPOOHMUTBA
TBEpAnx BuaiB bionanuea (rpaHyn abo 6pUKeTIB).

MeakoB A.l, CtechaHoBcbKka T.', MignicHiok B.2, MoHomapeHko C .2
BMIUB PErYNATOPIB POCTY POCJIUH HA AOANTUBHI BIACTUBOCTI
MICKAHTYCY FNrAHTCbKOIO (MISCANTHUS X GIGANTEUS)

Oonsa BUPOBHUUTBA BIOMACHU HA TPYHTAX, SABPYOHEHUX
BAXKUAMU METANTAMU

"HaujioHanbHuWi yHiBepcuTeT GiopecypciB i NpMpoaokopucTyBaHHs YkpaiHu

Byrn. lepoiB o6opoHun 15, m. Kuig, 03040, YkpaiHa

2YHiBepcuTeT AHa €BaHrenictu MNypkiHe, Kpanoscbkuii y3Bi3 7, 40096

M. YcTi Hag Jlabem, Yecbka Pecny6nika

30N MiBiZOMYMIA HAYKOBO-TEXHOMOTYHMIA LeHTP «Arpobiotex» HAAH Ta MOH YkpaiHu,
Xapkiscbke woce 50, 02160, Knis, YkpaiHa

Email: a.medkow@gmail.com; tsefanovska@nubip.edu.ua; valentina. pidlisnyuk@uijep.cz;
sponom@ukr.net.

Medkov A., Stefanovska T., Pidlisnyuk V., Ponomarenko S. IMPACT OF PLANT
GROWTH REGULATORS TO MISCANTHUS X GIGANTEUS ESTABLISHMENT
WHILE PRODUCING BIOMASS AT LAND CONTAMINATED BY HEAVY METALS

The previous research has confirmed the ability of M. x giganteus to grow at the
contaminated and abandoned sites makes it appropriated for biomass production and
revitalization of the disturbed ecosystems. The semi field investigation has being con-
ducted using soil from the former military site contaminated by heavy metals in order
to investigate biomass production as affected by concentrations of contaminants, treat-
ment of rhizomes by plant growth regulators (PGRs) in different rates and time of ap-
plication.
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MickaHmyc eiecaHmcbKull — 6araTtopiyHa TpaB'sHUCTa iIHTPOAYKOBaHa eHepreTnyHa
ribpmgHa pocnuHa, 6iomacy siKOi BUKOPUCTOBYHOTb B SIKOCTi TBEpAOro abo pigkoro 6io-
nanuea, WO BUPI3HAETHCS BUCOKOK BPOXKAKMHICTIO Ta 30aTHICTIO POCTM Ha BigHMX Ha op-
raHivyHi peyoBMHM Ta 3abpyaHEHUX rpyHTax. PocrnvHa xapakTepmusyeTbCcsa JOCUTb HU3b-
KM piBHEM MOINMHAHHA 3abpyaHioBaYiB 3 I'PYHTY BEreTaTMBHUMUW OpraHamu, OCKiNbKu
il jobpe po3BMHYTa KOPEHEBA CUCTEMA BUCTYNAae Yy AKOCTi Bydepy, cnpusie ctabinisauii
3abpyaHioBaviB y 'pyHTI Ta 3anobirae ix NoganbLIOMy NOWKMPEHH0. ToMy pocnuHy nep-
CMEKTMBHO BMPOLLlYBaTV B yMOBaX TEXHOTEHHMX LIEHO3IB Ha rpyHTax i3 cnabo Ta cepea-
HIMW PIBHSAMM 3a0pyAHEHHS 3 METOK BiJHOBMEHHS I'PYHTIB Ta OTPUMaHHSA biomacu ans
BMPOOHMLTBA eHeprii.

B npoueci BupowyBaHHsa MickaHmycy gizaHmcbKO20 Ha TEXHOTEHHUX I'PyHTaX, 3a-
OpyOHEHUX BaXKKMMW MeTanaMu Ta iHWUMKU KCEHOBIOHTaMu, BaXKITMBE 3HAYEHHA Mae
NiABMLLEHHS aganTauiiHUX NOKa3HWUKIB POCIIMHU, 30KpeMa, NPWXMBAHOCTI Ta CTINKOCTI
00 cTpecoBux daktopiB. [NonepeaHi pesynsratv A03BONUIN BCTAHOBUTH, WO BGiocTu-
MYFSITOPU POCINH (Perynstopu pocTy, apOycKynsipHi MiKOPU3Hi rpubun) Ta pevyoBUHM,
LLIO CMpUSAIOTb MOKPAaLLEHHIO MOKa3HUKIB SIKOCTI I'PYHTY (0caf CTiYHMX BOA, OEPEBUHHE
BYFiNsA), NO3UTUBHO BMSMBAKOCh Ha €PEKTUBHICTb npouecy diTopemigiauii Ta cnpus-
t0Tb 30iNbLUEHHIO MPOAYKTUBHOCTI Biomacu. [poTe BNnMB perynatopiB pocTy Ha edek-
TMBHICTb BMpOLLYBaHHsI MickaHmycy gieaHCbKO20 Ha MiniTapHUX 3eMNsX, 3a0pyaHeHNX
BaXXKMMW MeTanamMu, JOCi He BMBYaBCS.

Hamun Gyno posnoyaTo 4OBrOCTPOKOBI MOMbOBI Ta HAMIBMOMbOBI AOCHIMKEHHS, O
MatoTb Ha METi BUBYEHHSI BNIIMBY BiOCTUMYISIHTIB Pi3HOT XiMiYHOT MpMpoau Ha NiaBULLIEH-
HA aganTUBHUX BracTusocTen MickaHmycy eieaHmCbKO20 MNif, Yac MOro BUPOLLYBaHHS
Ha 3abpyaHeHMX MiniTapHUX rpyHTax;byno 3aknageHo A4OoCNiAM Ha NpUMpoaHbO 3abpya-
HEHOMY I'PYHTI 3 TepuTopii OyBLUOro BiICBKOBOIO CKMagy TEXHIKW, L0 3HAaXOAUTbCS B
M. JJonuHa, IBaHo- ®paHkiBcbkoi obnacTi (GPS: 48°58°05.1°N 23°59'41.6»E48.968094,
23.994881). MNpu ubOMy BUBYAETLCS BMNIIMB TPbOX PETYNATOPIB POCTY POCIUH: Yapkop,
PironnaHTt Ta CTmMno Ha MopdororiyHi Ta gidionoriyHi nokasHuku MickaHmycy eizaHm-
cbKoeo. Perynatopu pocty 6yno 3actocoBaHO Ansi 00pobku pusomie 6esnocepegHbo
nepen CafiHHAM y rpyHT Ta nig Yac ABOPa30BOro 0ONPUCKYBaHHS POCMVH, MOYMHAKYM 3
¢asm TpU-4oTUPKU INCTKN 3 iIHTEPBANOM Yy ABa TWXHi. AHani3 rpyHTY 403BOMMB BCTAHO-
BUTU, O B HbOMY MICTATLCS: YOTUPU XiMIYHUX eneMeHTU, aKi BiAHOCATLCA A0 1 knacy
Hebe3nekn — Zn, As, Cd, Pb; naTb xiMiyH1X enemeHTiB 2 knacy Hebeaneku — Cr, Ni, Cu,
Mo, Sb Ta Tpu ximiuHMX enemeHTn 3 knacy Hebeaneku — V, Mn, Sr. Pe3ynstatu cnocre-
pexeHb cBigYaTh, WO MickaHmyc 2ieaHmcbKuUl 3a00BINIbHO POCTe Ha 3abpyaHeHOMY
I'PYHTI, NpY LbOMY AiNSHKA i3 pocrnvHamMmu, 06pobrneHMmn perynatopaMmm pocTy, Nokasye
KpalLi NOKa3HUKN POCTY.

HocnigpxeHHsa nigTpumaHo rpaHtoMm NATO SFP MYP #G4687.
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I. Mikailo', B. Louvel?, J.Hynst', J. Zahora'
PLANT BIOMASS CHANGES AFTER ADDITION OF BIOCHAR, INOCULUMS AND
NITROGEN FERTILIZERS
"Mendel University in Brno, 1 Zemédélska, 613 00 Brno, Czech Republic
2Laboratoire Génie Civil et géo Environnement (LGCgE), ISA Lille, 48 boulevard Vauban,
59046 Lille Cedex, France
e-mail: irina.mikajlo@mendelu.cz

Biochar addition to agricultural soils is considered as a promising strategy for climate
change mitigation by carbon sequestration. Moreover, biochar is characterized as a
special kind of soil organic matter (SOM) stabilized by its pyrogenetic origin against mi-
crobial decomposition. Extraordinary long persistence of biochar in the soil is of a great
importance due to the low SOM amount prevailing in arable soils of Middle Europe as
a consequence of intensive agricultural practices and overdoses of mineral fertilizers.
However, some uncertainness remains concerning the biochar’s influence on the soil
properties. Simultaneous application of biochar and bacterial inoculums seems to be a
promising way to increase the positive effect of both additives. This research is focused
on the changes of nitrogen (N), carbon (C) and phosphorous (P) contents in plant
aboveground dry biomass after the addition of beech wood biochar (produced at slow
pyrolysis using the temperature 470°C) as a soil amendment combined with simultane-
ous addition of two types of plant growth promoting bacteria (PGPB) inoculums and
nitrogen fertilizer (DAM). Two consequent generations of experimental plant Lactuca
sativa L. have been planted into square pots 100 cm? filled with the arable soil from
the Brezova nad Svitavou protection zone of water sources (South Moravia, Czech
Republic). Investigation has been conducted in the phytotron that was set to maintain
ambient environmental conditions. The second generation of experimental plants has
been cultivated in order to avoid misinterpretation caused by inappropriate interaction
of the lettuce roots with the fresh biochar in soil. Thereat, remains preferable discussing
mainly the observations obtained from the second plant generation. In general, solely
application of microbial inoculum Novaferm improved biomass production (carbon al-
location), nitrogen and phosphorous content in plant tissues. Simultaneous application
of both additives (Novaferm + DAM /Bactofil + DAM) improved significantly the produc-
tion of experimental plants and at the same time inoculums and nitrogen fertilizer im-
proved the content of N in plant tissues. Moreover, only solely application of Novaferm
increased the amount of P in 4 times compared to the first generation. Hence, this could
be an explanation of high plant biomass obtained in comparison with the application of
Bactofil in the first generation. In addition, simultaneous application of inoculums and N
fertilizer stabilize the availability of P in the second generation. The decrease of P con-
tent and an increase of total C amount have been observed in the second generation of
plant aboveground dry biomass in the amended with biochar and fertilizers treatments.
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Pidlisnyuk V.1, Stefanovska T.2, Erickson L.3, Shapoval P.4, Trogl J.", Yaschuk S.2
DEVELOPING AN INEXPENSIVE PROCESS TO PRODUCE BIOMASS
AND TO RESTOURE SOIL AT THE SITES CONTAMINATED BY THE PAST
MILITARY ACTIVITIES IN UKRANE
'Jan Evangelista Purkyne University, Kralova Vysina 7, Usti nad Labem, 400 96, Czech
Republic
2National University of Life and the Environment, Gerojiv Oboronu 13, Kyiv, 03040, Ukraine
3Kansas State University, 1005 Durland Hall, Manhattan, Kansas, KS 66506, USA
“National University Lvivska Politechnika, Sv.Yura Square 9, Lviv; 79013, Ukraine

The former military sites are widely spread in the countries of Eastern and Cen-
tral Europe. That localities, being polluted by heavy metals, oil and degraded organic
products constantly pose health risks and negatively affect soil, water resources and
biodiversity. One of the perspective approach for revitalization of that land is union of
phytotechnology with energy crops with simultaneous production of biomass. The pro-
posed approach permits to restore marginal land to agricultural use or urban land bank
and simultaneously meet the demand for production of biomass as alternative energy
source. Second generation biofuel crops are becoming favored because they are not
in competition with main agricultural food crop production. The sterile, perennial grass
Miscanthus x giganteus is considered one of the most promising for that goal. The crop
has a C-4 photosynthetic pathway, and has been demonstrated to achieve high con-
version efficiency for C-4 plants. It has a good environmental profile with the potential
to increase soil carbon, soil fertility and biodiversity and to reduce nutrient run-off and
leaching, and exhibited good production properties while used for remediation of brown-
field sites, former mining sites and contaminated agricultural lands.

The investigation was initiated on using M. x giganteus for restoration of former mil-
itary sites: former military storages (Dolyna, Ukraine and Kamenetz-Podilsky, Ukraine),
and recently appeared sites during military operation in the East of Ukraine (Kurakhovo).
The main contaminants at the research sites are spilled jet fuel (kerosene) and different
metals. Locations are classified as contaminated and damaged ones by the local en-
vironmental authorities and requested revitalization. Semi-field greenhouse pot experi-
ment was done with the soils taken from the above mentioned sites. It was established
that M.xgiganteus has been successfully cultivated at research soils during vegetation
seasons (three seasons for soil from Kamenetz-Podilsky; two seasons for soil from
Kurakhovo, one season for soil from Dolyna) and in all cases biomass obtained was
only slightly contaminated by metals and residues of organic substances and may be
used for further processing. Two field plots were established at the abandoned military
locations in Dolyna and Kurakhovo, Ukraine and influence of agronomic factors to the
biomass production has been explored. It has been instituted that plant while growing at
the field plots at Kurakhovo, Eastern Ukraine showed a good production of miscanthus
biomass when plant’'s rhyzomes were treated by Plant Growth Regulator Stimpo. The
results prove applicability of M. x giganteus for simultaneous phytostabilization of the
land and production of energy biomass

Acknowledges: The research is supported by NATO SFP MYP G4687.
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Pourrut B., Al Souki K., Nsanganwimana F., Liné C, Bastia G., Douay F.
USE OF MISCANTHUS X GIGANTEUS TO PHYTOMANAGE LARGE
CONTAMINATED AREAS: LESSONS FROM NORTHERN FRANCE
LGCgE — Yncrea Hauts de France — ISA Lille
Lille Catholic Universiy
48 boulevard Vauban, Lille, 59046, France
bertrand.pourrut@yncrea.fr

Miscanthus species are high-yielding, non-food perennial grasses, considered a
promising biomass crop for energy, bio-based products and raw materials for various
industrial activities. Nowadays, they are increasingly used for the phytostabilization of
large contaminated areas. Indeed, they were showed to stabilized metals in their rhizo-
sphere, to stimulate organic pollutants and to restore soil biodiversity. Thus, they could
be perfect candidate to phytomanage military sites. During this talk, we will highlight the
more interesting results obtained for more than 10 years of phytomanagement of metal
contaminated sites using miscanthus in Northern France.

Soil contamination by metals is of major concern in Northern France, particularly
in the former coal-mining region. Metaleurop Nord, located at Noyelles-Godault, was a
major European lead (Pb) and zinc (Zn) smelter for almost a century until its closure in
2003. In this area, the mean concentrations of Cd, Pb and Zn in ploughed layers are
20-50 times higher than the regional background values and their concentrations in ag-
ricultural crops exceed threshold values for human consumption. Contaminated dusts
are also a risk for human health, especially children.

The remediation of the highly contaminated soils is a major preoccupation for Na-
tional and Local Authorities. However, the contaminated area is too large (150 km2) to
be remediated in an economically relevant way by the currently applied remediation
techniques. Moreover, in order to find new income sources for local farmers, a sustain-
able management of these polluted soils is crucial. In this context, the PHYTENER
project aimed to assess phytostabilization in combination with energy crop production
(wood and miscanthus crops). The PHYTENER consortium is a strong region-wide net-
work of 11 laboratories, which leads a multidisciplinary approach combining a study of
the impacts of these crops on soils and the environment, on social perceptions and on
economic outcomes.

In spring 2007, three approximately-1 hectare Miscanthus x giganteus experi-
mental fields were established on former agricultural lands presenting a contamination
gradient. The aim of this study was to (a) evaluate the ability of this plant to grow on
metal-contaminated soils, b) to establish metal accumulation patterns in M.x giganteus
organs and c) to study the relationship between metal accumulation in the plant organs
and their fractionations in soils. Topsoil and plant samplings were carried out in Sep-
tember 2011. In field experimental conditions, the results show that M. giganteus grows
well on highly contaminated soils. Measured metal concentrations, bioconcentration
and transfer factors demonstrate that this species accumulates metals mainly in roots
and strongly limits their transfer to aboveground parts. In roots and rhizomes, the ac-
cumulation was as follows: Cd > Zn > Pb. Conversely, in stems and leaves it was Zn 2
Cd > Pb. Though soils present a clear contamination gradient, there were no significant
difference in metal concentrations in stems and leaves.

Moreover, using a set of plant biomarkers to evaluate the miscanthus health, we
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observed that miscanthus is extremely tolerant to heavy metal contamination, com-
pared to other model plants (ryegrass and white clover). Therefore, M. x giganteus is
considered as a metal-excluder plant and appears to be a potential candidate crop for
coupling phytostabilization and production of a valuable biomass on contaminated sites.

M.A. CosaHcbkkuitt, I.B. MignicHiok? B.€. CtagHik', N.N. Wanosan'

BU3HAYEHHA BMICTY BAXKUX METANNIB Y BIOMACI MICKAHTYCY
FMrAHTCbKOIo, BUPOLWEHOIO HA SABPYOHEHUX MINITAPHUX TEPUTOPIAX
"HauioHanbHuit yHiBepcuTteT «J1bBiBcbka MonitexHikay,
nn. Cearoro Opa. 9, 9-1 H.k., J1bBiB, 79013, YkpaiHa
e-mail: martyn.a.sozanskyi@lpnu.ua
2Jan Evangelista Purkyné& University in Usti nad Labem,
Pasterova 3544/1, 400 96, Usti nad Labem, Czech Republic

M.A. Sozanskyi, I.V. Pidlisniuk, V.Ye. Stadnik, P.Y. Shapoval DETERMINATION
OF HEAVY METALS IN BIOMASS OF MISCANTHUS X GIGANTEUS, GROWN ON
CONTAMINATED MILITARY SITES. Investigation of metal pollution in soil and biomass
of Miscanthus x giganteus, in particular, by Fe, Mn, Ti, Cu, Pb, Zn and As, was done.
The biomass of Miscanthus x giganteu was grown on former military sites in Kamenetz-
Podilsky, Ukraine and Slia¢, Slovakia during two vegetation seasons.

BesnnigHa, 6araTopiyHa TpaBa MiCKaHTYC MraHTCbKUI € OAHIEND 3 HalnepcneKkTmB-
HiLUMX Ons ogHoYacHoi doitopemegiadii abo ditocTabinizauii 3abpyaHeHnx 3emenb Ta
BMpoOHMLTBa Bionanuea.

MeToto poboTUn € BU3HAYEHHS BMICTY BaXKKMX MeTaniB y 6iomaci MickaHTycCy riraHT-
CbKOro, BUPOLLIEHOTO MPOTAroM ABOX CE30HIB Ha 3abpyaHEHUX MifliTApHUX TEPUTOPINX B
Kam’'aHeub-lNoginecbkomy, YkpaiHa Ta Crniadi, CnoBavyunHa.

Bu3HaueHHs1 BMIiCTY MeTaniB B KOpeHsX, cTebnax i nmcTkax MickaHTycy 3abesnevy-
Barnocs peHTreHodyopecLeHTHMM aHanisom 3 BUKOPUCTaHHSM aHanisatopa Expert-
3L (INAM, YkpaiHa, http://inam.kiev.us/contact-information). MpucTpii Moxe BUABNATH
XimMiYHi eneMeHTK B AianasoHi Bif ,,Na fo 4,U 3 Bucokoto TouHicTio (0,01%). Yac 36opy
AaHnx ctaHosuno 24300 ¢ ang Bcix 3paskiB. Mexi abcontoTHOT NOXMBKN BUMIpIOBaHHS
ctaHoBunu = 0,05-0,2 %. lNigrotoBky 3paskiB Ansa aHanisy nposoaunu 3rigHo ACTY I1ISO
11464-2001 ta OCTY I1SO 11465-2001. [Ina koxHoro 3paska Oynu npoBeneHi Tpu na-
panenbHuX BUMiptoBaHHS. KinbkiCTb 3paskiB pocnvH Byno goctaTtHiM Ans NPOBeAEHHS
TPbOX naparnenbHux 3axofis. [Insa kopeHis, cteben i NUCTa piBHI meTanie Oynu BU3Ha-
YeHi B OQMHULUAX Macu B 301, a NoTiM A04aTKOBO NepepaxoBaHi 4O MI/KI Ha OCHOBI
30MIbHOCTI POCINIMHHOrO MaTepiany. [1ns 3aranbHOro po3paxyHKy KOHLEeHTpauis byna Bu-
paxeHa B Mr/kr cyxoi Macu. CTatucTuyHa ouiHka OTpMMaHuX gaHux Gyna BUKOHaHa 3
BMKopuctaHHam Microsoft Excel.

[BopivHi gocnimpkeHHs NigTBEpAUnY 30aTHICTb MiCKaHTYCy pOCTU Ha 3abpyaHeHNxX
JocnimkyBaHux ginsHkax. HakonuyeHHsa Takmx metanis sik Fe, Mn i Ti y mickaHTyci cno-
cTepiranocsa nepeBaXkHO B KOPIHHAX i HA NOPSIAOK MeHLLe y cTebnax i nucTax, 3bepirato-
YN MOXITMBICTb BUKOPUCTAHHA BEPXHIX YACTUH POCIMH B AKOCTI eHepreTuyHoi Giomacu.
Cu i Zn B6ynn MeHLW akymynaTMBHMMMK B ABOX BereTauiHMX ce3oHax, a ans As i Pb
aKyMynATUBHI KOHUEHTpaLii 6ynu ayxxe marni. HakonvyeHHs1 BaXKKMX MeTaniB B Hag3em-
HMX YaCTMHaX POCIIMHN B NOPIBHSAHHI 3 KOPIHHAM Bynn 3Ha4yHO MeHwWwmnMKn. Kopensauii mix
BMICTOM MeTaniB B YaCTUHaxX POCIINH 3i 3HAYHUMW KOHLEHTPaUiHUMK rpagdieHTamu B
rpyHTax He BusiBNeHo. Lle nokasano, Wo metany nornMHanmcsa Yyactkamm pocnuH 6e3
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BpaxyBaHHs1 3a0pyQHEHHS rpyHTY. [ormmMHaHHA oKpeMmnx MeTarniB pocrnmHaMm 3anexa-
no Big Npupoan metany i poky pocTy. Pesynbrati nokasytoTb MOXMBICTb 3aCTOCYBaH-
HA MicKaHTycy Ans ditopemepiadii BiNCbKOBMX O6G’EKTIB 3 MoganblUMM BUPOBNEHHAM
eHepreTu4Hoi biomacu.

1T, Stefanovska, ?A.T. Skwiercz, ®* M.Zouhar, “F. Kornobis, *V.Pidlisnyuk, ' M.Ovruch
STUDY OF PHYTONEMATODES AS BIOINDICATORS OF SOIL PARAMETERS’
CHANGES WHILE PRODUCING MISCANTHUS X GIGANTEUS AT THE SOIL
CONTAMINATED BY HEAVY METALS
"National University of Life and Environmental Sciences of Ukraine
Heroiyv Oborony 15, Kyiv 03041, Ukraine
2University Warmia-Mazury, Prawochefiskiego 17, Olsztyn 10-719, Poland
3Czech University of Life Sciences, Kamycka 129, Prague 6- Suchodol 16521, Czech Republic
“|lOR-PIB. Wegorka 20, Poznan, 60318, Poland;
%Jan Evangelista Purkyne University in Usti nad Labem
Kralova vysina 3132/7, Usti nad Labem 40096, Czech Republic

Community composition and trophic structure of phytonematodes response rapidly
to soil disturbance, in particularly by heavy metals. Hence, this group of organisms may
be used as indicators of phytomanagement success. No data is available about using
nematode community response to toxic concentrations of heavy metals and changing
the soil quality parameters while growing Miscanthus x giganteu for biofuel produc-
tion. Long term study of phytomanagement with Miscanthus x giganteus for restoring
of abandoned military site and simultaneous biomass production has been conducting
since 2015 in Kurakhove, Donetsk regions of Ukraine. 47°58’51.2"N 37°18’03.9’E. The
study was to evaluate potential to use soil nematodes as bioindicators of soil changes
in response to planting of Miscanthus x giganteus at trace metals.

The total heavy metals in the soil were determined by using Renygen- fluorescent
analysis using analizator Expert- 3-L produced in Ukraine. Nematodes were extracted
from twenty four samples of typical black soil at depth of 40 cm of rhizosphere of mis-
canthus at the first year old plantations particularly from heavy metals contaminated
and non- contaminated sites. Nematodes were isolated by centrifugation of 100 cm3
of soil samples and from the roots and stems of miscanthus using modified Biermann
funnel method.

Obtained results indicated that tested soil is heavily polluted by heavy metals. In
tested soil the most dangerous pollutants from three classes of contamination are found,
particularly: Zn, As, Cd, Pb — 1st class Cr, Ni, Cu — 2 nd classV, Mn, Sr, Ba — 3—rd class

Totally 61 one nematode species were found at all sites. The identified taxa repre-
sent five ecological groups Plant- Parasitic (PP)+ Fa >Fungevores (FV)> Bacterivores
(BV) > Predators.(OP). Plant parasitic nematodes are represented by 26 species belong-
ing to 15 genuses : Mononchus. Trichodorus, Paratrichodorus, Longidorus, Paralongi-
dorus, Xiphinema, and Criconemoides, Mesocriconema, Paratylenchus, Bitylenchus,
Merlinius, Sauertylenchus, Scutylenchus, Helicotylenchus, Rotylenchus. Fungivores
are represented by 16 species belonging to genus Aphelenchoides, Aphelenchus.
8 nematode species from genuses Cylindrolaimus, Cephalobus, Rhabditis, Plectus,
Anaplectus are assigned as bacterivores., Ditylenchus, Tylenchus, Coslenchus, Fi-
lenchus, Tylencholaimus. 11 species belonging to 5 genuses: Anatonchus, Clarkus,
Mononchus, Prionchulus, Mylonchulus were identified as predatory nematodes.in study.
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The nematode assemblage in contaminated by heavy metals soil is characterized by
low taxonomic diversity: index H ‘(1.99-2.14), relatively high level of domination C (0-
38-0.49), low evenness ( 0.46-0.74) and low maturity index (1,92-1-98). Monitoring of
nematodes community and responding to the changes of soil parameters is continuing
and will be fixed each 6 month of experiment.

The study is supported by SPS MYP G4687.

Turisova L%, Sirka P.!, Bittnerova S.2, Cerny J."
FLORISTIC COMPOSITION AND IMPACT OF ENVIRONMENTAL FACTORS
ON HABITATS OF COPPER HEAP PODLIPA (CENTRAL SLOVAKIA)
'Faculty of Natural Sciences, Matej Bel University in Banska Bystrica
Tajovského 40, Banska Bystrica, 974 01, Slovakia
e-mail: ingrid.turisova@umb.sk
2Plant Science and Biodiversity Center, Dubravska cesta 9, 845 23 Bratislava, Slovakia

The contribution deals with the analysis of flora and vegetation of copper mine heap
Podlipa near Lubietova village in Central Slovakia in terms of the impact of increased
content of selected chemical elements in the soil, especially heavy metals, pH and eco-
logical factors derived from Ellenberg’s indicator values and Shannon-Wiener diversity
index.

Field research was conducted from June to October 2016.

On the mine heap we identified and evaluated 9 types of biotopes, where we re-
corded 111 taxa of vascular plants and 58 species of bryophytes. From each biotope a
mixed representative soil sample was analyzed using ICP — MS method, in which the
contents of 23 chemical elements, especially heavy metals, as well as pH were deter-
mined.

By determining the pH of soil samples, which ranged from 4.16 to 5.86, we have
found that the entire heap field has sporadically extremely acidic soils that develop on
the coarse skeletal debris of the heap itself.

Increased contents, compared to the standards for agricultural land of the Act of the
National Council of the Slovak republic no. 220/2004 on the protection and exploitation
of agricultural land, had copper, arsenic and cobalt.

Using the multidimensional analysis of ecological data by PC-ORD, we created
the dendrogram of similarities of identified habitats that were divided into two clusters.
The first cluster was formed by 6 non-forest habitats with tree layer covering of less than
15 % and the second cluster by 3 biotopes with a well-developed tree layer covering
at least 50 % of the area. For both clusters by analyzing the synoptic table in the Juice
program we determined diagnostic, constant and dominant species.

The dominant species in the first cluster there were the grasses Agrostis capillaris
and Agrostis stolonifera, in the second cluster the trees from tree layer Pinus sylvestris,
Picea abies and Quercus petraea. In the Canoco program we have found a positive
correlation between forest habitats (cluster 2) and nutrients and humidity, and between
non-forest habitats (cluster 1) and light, using Canonical Correspondence Analysis
(CCA). In relation to soil chemistry forest habitats were characterized by a negative cor-
relation to the presence of most of the 23 chemical elements representing independent
variables, in contrast to non-forest habitats, each of which showed a positive correlation
to at least one chemical element.

ISSN 1996-4536 (print) e« ISSN 2311-0783 (on-line) e Bionoriyxi Ctygii / Studia Biologica e 2017 e Tom 11/Ne3—4 ¢ C. 9-108



OHmMo2eHe3 pocruH y nPUPOOHOMY ma mpaHcghopmMosaHoMy cepedosuLu.
108 @izionozo-6ioximMiyHi ma ekornoeaiyHi acnekmu

From the used analyses it can be assumed that habitats, plant communities and
plant species themselves are affected by several ecological and environmental factors
with a synergetic effect.

The work was financially supported by VEGA grants no. 1/0538/15 and VEGA
2/0040/17.

Turisova l., Midula P., Semanikova V., Andras P.
MORPHOMETRIC CHARACTERISTICS OF DOMINANT PLANTS ON MINING
DUMPS WITH DIFFERENT MINERALOGICAL COMPOSITION

(CENTRAL SLOVAKIA)
'Faculty of Natural Sciences, Matej Bel University in Banska Bystrica
Tajovského 40, Banska Bystrica, 974 01, Slovakia
e-mail: ingrid.turisova@umb.sk

The aim of the contribution is to compare the influence of contaminated soil sub-
strate on the assimilation apparatus of one of the most dominant pioneer tree Betula
pendula. As study areas, copper deposit Podlipa and mercury deposit Velka Studna
were selected in the vicinity of Banska Bystrica (Central Slovakia). The results were
compared respectively with relevant reference areas.

Field research was realized from June to September 2016. In the soil samples,
taken from root balls of 16 individual trees (5 from each heap and 3 from each reference
area), pH values were measured. The results for Velka Studfa indicates neutral condi-
tions (pH 7 in av.), which could be caused by small local occurrence of limestones in
the volcanic mountains Kremnické vrchy. On the contrary, the soil substrate of copper
deposit Podlipa has an acidic character (pH 5 in av.), whereby the geological base has
also the volcanic character, always without limestones. In the all soil samples, Bureau
Veritas Minerals laboratory (Vancouver, Canada) by ICP — MS analytical method has
determined the contents of 35 chemical elements including several heavy metals. For
each individual of Betula pendula was also determined leaf area surface, 25 leaves in
total (after 5 leaves from 5 branches). Computer software Plant Image Analyses — Easy
Leaf Area was used for this purpose.

We compared the differences in the size of assimilation apparatus of Betula pendu-
la in pairs of data sets from both dump-fields, as well as from theirs corresponding ref-
erence areas, where we have confirmed statistically significant differences at the 0.01
level of significance using the paired Student’s t-test.

Various mineralogical compositions of two heaps were also confirmed by the Two-
Sample Assuming Equal Variances at the 0.01 level of significance in the concentration
of chemical elements in the soil, especially Cu, Mg, Ca, K, As and Zn. The impact on
the assimilation apparatus of the studied wood species on each of the four localities
was tested by multiple analysis of variance (ANOVA), but there was not found any sig-
nificant correlations. However, the results of leaf area surface show a significant influ-
ence of habitat conditions on the assimilation apparatus among studied trees, but it is
not probably caused by investigated heavy metals and another chemical elements. The
anomalies are with high probability results of a synergistic effect of several ecological
and environmental factors that should be an object of further research.

The work was financially supported by VEGA grants no. 1/0538/15, no. 2/0040/17
and grant APVV-0663-10.
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