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yeosuii BeipanuBanus. Hoeie UM rubpujipl Giiarojiapst BRICOKOH IIACTHIHOCTH CHOCOOHBI YCIEIIHO aJalTHPOBAThCS K
JMMUATUPYIONAM (akTopaM KM3HEoOeCleueHns ¥ CTPECCOBBIX SBIEHUN B Pa3iIUYHBIX MOYBEHHO-KIMMATHYECKAX 30HAX,
HUMEIOT BBICOKYIO YPOJKAHHOCTh KOPHEILION0B, CaXapucToCTh U cOop caxapa. HauGosee MeHHBIMHU JUIsE IIPOU3BOJICTBA SIBIIS-
I0TCsl THOPUABL, B KOTOPBIX Koaddunuent crabmibHocTa npessiniaer 70 %. Ilo pesynbraraM mccneoBaHmii TaKOMY YPOBHIO
COOTBETCTBYIOT Bee uccienyembie UM rubpuipl — 10 ypoBHIO yPOXKAHHOCTH KOPHEIJIOAOB, CAXaPUCTOCTH U cOOPY C SAHHHM-
11bI MJIOLAJIM.

KiTioueBble ¢lIoBa: 11J1aCTHYHOCTD, CTAOUIIBHOCTD, KOY(DMHUUMEHT PErpeccuu, NMPOU3BOAUTEILHOCTb THOPHIOB.

Effect of ecological growing conditions on productivity stability and plasticity of male sterile hybrids of sugar
beets

M. Royik, M. Kornieieva, E. Ermantraut, L. Karpuk, S. Vakhniy, O. Krikunova, A. Pavlichenko, V. Polishchuk,
V. Mykolaiko

Adaptive potential of new MS (male sterile) hybrids of sugar beets, developed with tetraploid pollinators of Bila Tserkva
selection depending on soil-climatic conditions of the growing area, was studied. The most plastic and stable promising hy-
brids in a wide range of ecological growing conditions were singled out by regions. Due to high plasticity, new MS hybrids
are well adapted to limiting factors of life support and stressful events in various soil-climatic zones; they have high root crop
capacity, sugar content and yield.

The most valuable hybrids for cultivation are those whose stability coefficient exceeds 70 %. The research results prove
that all the studied MS hybrids correspond to this level both by the level of root crop capacity and sugar content and yield per
area unit.
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IMPROVEMENT OF THE ELEMENTS OF TECHNOLOGY
OF MICROPROPAGATION CORNUS MAS L.

Icuye psin poGiieM 3 po3MHOXKEHHSM i MOMIMPEHHIM KU3MIY — HaJA3BUYANHHO IIHHOT IJI00BOI KyIbTypH B YKpaiHi. Ile-
PCIIEKTUBHUH CIIOCIO PO3MHOKEHHsI KM3WIIY — 3aCTOCYBAHHS MIKPOKIOHAJIBHOTO PO3MHOXeHHS in vitro. IIlmsxoM psiy exc-
[IepUMEHTIB HAMHU BCTAHOBJICHO TEXHOJOTIHMHI IPUHAOMHU, sIKi JO3BOJIIOTH YIOCKOHAIUTH MPOIEC MIKPOKIOHAILHOTO PO3M-
HoxeHust Cornus mas L. (coptu Hixkuuii Ta EK30THYHMIT) Ha eTalli BBeJGHHS B aCeITHYHY KyJIbTYpy: 1) BiiOip eKCIJIaHTiB y
(a3sy 3enennii Konyc; 2) aexonraminauis npenaparom bianigac 300 (7 r/n aBroksIaBoBaHOro aucTuiaTy); 3) Bigbip excruia-
HTIB 3 OPYHBOK MeianbHOI YaCTHHU narona; 4) BUPOLLYBaHHs JOHOPHHUX POCIMH B YMOBAaX AENO3WTapito; 5) cymicHe 3acTo-
CYBaHHS SIK @aHTHOKCHIAHTIB ackopbinoBol kucaoru (15 mr/n) ta nonisinianiponigony (0,5 r/a) cnocoboM poaaBauHs ix y
XUBMJIbHE CEPEIOBHILE.

KorouoBi ciioBa: in vitro, aHTHOKCH/IaHT, IEKOHTAMIHAHT, €KCIUIAHT, KU3WI, POCIUHA-OHOP.

Introduction. Cornel (dogwood), also referred to as cornelian cherry (Cornus mas L.), a European
species, is the only edible of many other species of cornel [1, 2]. The plants of this genus are common
in the Eastern and Southern Europe, the Caucasus, Asia Minor, China and Japan. In Ukraine, cornel
occupies nets to the most important place among the rare crops due to its unique consumer, medical,
technical and other values, as well as to its undemanding to growing conditions. Cornel plants have
high decorative qualities due to their early and abundant flowering, dense intensively green leaves,
bright and beautiful fruits. They can withstand the cutting well and are resistant to dust and gases.
They are used as a hedge in sunny and semi-shadowed areas. The wood is solid, very good, highly
valued as a material for joinery and lumber. Cornel has wide ecological amplitude, it can grow in a
variety of conditions, spread in the mountains to an altitude of 1000-1500 meters above sea level,
grow on any soil.

Cornel is grown in Ukraine on private plot mainly s. The largest in Ukraine and the world
industrial cornel orchard of 10.5 thousand trees grown on 14 hectares is located on basis of
"Tokmatske 2010" farm. An important fact is that the seedlings were purchased in the Crimea, which
makes problems with the purchase of planting material nowadays.

© Filipova L., Matskevych V., 2017.
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Cornel is propagated mostly by vegetative method in amateur horticulture [3, 4], but propagation
by seeds is also quite possible. In propagation by seeds, unstratified seeds sprout only in two years,
what is more, not all the seeds sprout. The stratified seeds sprout a year after sowing, but the trees fruit
only in 7-10 years. In the case of reproduction the two years old seedlings are grafted by occulation
and a yearling can be obtained by fall under appropriate care. Thus, a grafted year-old cultivated
cornel seedling, which gives the signal yield a year after planting in the garden, can be obtained 5-6
years after the seeds harvesting. Consequently, there are a number of problems with the reproduction
and spread of this extremely valuable fruit crop in Ukraine. A promising way of fruit crops
reproduction, cornel in particular, is the use of in vitro microclonal reproduction. This technology will
reduce the cost of cornel seedling material, reduce the period of seedlings growing from 5-6 to 1-2
years and the seedlings will yield in the second year of cultivation. At the same time, microclonal
propagation of trees is complicated as compared to herbaceous plants. Biotechnologists face the
problems with endogenous contamination, self-poisoning with phenolic exudate, and hyperhydration
of plant tissues at the very first stage [5, 6]. There is no exception to the aseptic culture of cornel [7, §].
Therefore, it is urgent to develop a protocol for cornel accelerated breeding which allows to obtain up
to 1 million seedlings per year from one mother plant of cornel.

The aim of the research is to develop elements of the industrial technology of cornel microclonal
propagation.

The objective the research — to develop advanced technological techniques based on
experimental studies on Cornus mas L microclonal propagation at the stage of introduction into the
aseptic culture.

Materials and methods. The experiment was carried out in the laboratory of MKR NPO Prime-
Agro Ltd. Nizhnyi and Exotic varieties of Cornus mas L. (selected by Klymenko S.V., Grishko
National Botanic Garden) were used for the study.

Technological process of aseptic cultivation has been investigated at the stage of introduction into
aseptic culture.

For cultivation, an agar medium was used according to the MS (Murazig and Skoog) in its own
modification. Modification of the medium involved changes in the macroelements amount (NH;NO;
1250 mg/l; KNO;5 1100 mg/l; MgSO4x7H,O 770 mg/l; KH,PO4 970 mg/l; CaCl, was replaced by
Ca(NOs3), 440 mg/l; Ferum and Chelating agent was replaced with Ferylen Fe-EDDHA (ferum by the
Italian firm Valagro) in the amount of 183.4 mg/l; ascorbic acid content made 3 mg/l. Light emitting
diodes were used for light with the intensity range of 1.8-2.2 kL.

The explants were placed by 5 pes in 200 ml jars (volume of nutrient medium — 20-22 ml),
covered with transparent, suitable for autoclaving polypropylene lids (manufacturer Selena, Smila).

The following substances were used as decontaminants: sodium hypochlorite (control), mercuric
cloride, PPM biocide, Blanidas 300. The study of the influence of the donor plants cultivation
conditions on the number of decontaminated explants was carried out in open soil and in the
depository.

The effect of ascorbic acid, L-cysteine, polyvinylpyrrolidone and activated carbon on the
effectiveness of antioxidants was studied. The findings of the research were based on a continuous
sampling (100 plants of each variant in a triple repetition).

Research results. Obtaining aseptic plants is the first stage of microclonal propagation. Its success
predetermines whether the plant object (sort, breeding number) will be involved in microclonal
reproduction. We have investigated different factors influencing the release of primary explants from
contaminating microflora: decontaminating substances, explants types, explants selection terms,
conditions for donor plants cultivation.

The output of sterile and live explants was influenced by both different decontaminants and the
biological features of the cornel variety. Among the studied variants of decontaminant, the least
amount of live and sterile cuttings was obtained for the primary explants processing by mercuric
cloride (Table 1). In the Nizhnyi variety, 4 % took roots, of which only 2 % were microorganisms
free; 2 % took roots in the Exotic variety with no decontaminated explants.

The best results were obtained on the control variant, which provided the use of a solution of
sodium hypochlorite. In the Nizhnyi variety, 8 % took roots with 4 % of decontaminated explants.
High rates were obtained for daily processing in a 50 % solution of PPM biocide. However, the use of
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this option has the following disadvantages: firstly, the high cost of the drug, and, secondly, the staff
must be available all day long while the shaker is working. The variant with dipping into the nutrient
medium was unacceptable due to the death of most explants with hypoxia.

The most effective variant was the domestic Blanidas 300 preparation (7 g / 1 autoclave distillate). The
explants had no burns. The percentage of live explants output made 81 % in the Nizhnyi variety and 44 %
in the Exotic variety; the yield of decontaminated explants made 32 % and 18 % respectively.

Table 1 — Decontaminants effect on sterile primary explants output (average of three repetitions)

] Planted explants, pcs Live explants, % Sterile explants, %
Decontaminant N* Bk N* Bk N* E#k
Sodium hypochlorite (control) 100 100 8 4 3 1
Mercuric cloride 100 100 4 4 2 0
PPM (addition to the 100 100 16 10 1 4
environment)
PPM (24 hours soaking) 100 100 84 80 74 30
Blanidas 300 100 100 81 32 44 18

"N" corresponds to the name of the Nizhnyi variety of cornel

** 'E" corresponds to the name of the Exotic variety of cornel

Regarding the different periods of primary explants selection for their sterility (Table 2), the highest
selection efficiency in the phase of the "green cone" is found out. Thus, in the Nizhnyi variety, there were
81 % of live explants, of which 44 % were sterile; in the Exotic variety the figures made 32 % and 18 %
respectively. The selection in tranquility state — both deep and forced turned to be ineffective.

Table 2 — Effectiveness of different periods of primary explants selection for the output of sterile ones (decontamination
Blanidas 300, average of three repetitions)

Explants selection term Planted explants, pcs Live explants, % Sterile explants, %
Deep state tranquility 100 100 0 0 0 0
Forced state tranquility 100 100 8 4 4 4
The phase of the "green cone" 100 100 81 32 44 18
The second "wave of growth" 100 100 36 41 22 27

* "N" corresponds to the name of the Nizhnyi variety of cornel

*¥* '"E" corresponds to the name of the Exotic variety of cornel

The results of the study of the influence of origin of buds from the donor plant shoots reveal a low
efficiency of meristem explants decontamination (Table 3). In both varieties, the number of live
explants made 6-7 %, of which only 6 % were infection free. The highest yield of live and sterile
plants was obtained under selection of explants from the medial buds — 80 % and 35 % in the Nizhnyi
variety, and 46 % and 16 %, respectively, in the Exotic variety.

Table 3 — Influence of cornel explant type on decontamination efficiency

Planted explants, pcs Live explants, % Sterile explants, %

Explant tOype N* D N* NG E N*
Meristem 100 100 6 7 6 6
Apical bud 100 100 16 20 8 12
Medial bud 100 100 80 46 35 16
Basal bud 100 100 90 22 16 12

* "N" corresponds to the name of the Nizhnyi variety of cornel

*¥* '"E" corresponds to the name of the Exotic variety of cornel

The second stage of the research was to study the influence of conditions for the donor plants
cultivation on the number of decontaminated explants among the live ones (Fig. 1). The best variants
of the previous experiments were used for this experiment, namely: the selection of explants into the
phase of the "green cone", the treatment with Blanidas 300 preparation, the selection of explants from
the buds of the medial part of the shoot. High decontamination effect under conditions of growing in
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the depository was established for both types as compared to growing in the open soil . Conditions of
donor explants cultivation

Conditions of donor explants cultivation
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Fig.1. Influence of conditions of donor explants cultivation on the efficiency
of decontamination, %.

Cornel plants, like most tree crops, are characterized by phenol-like substances release in the wound in
order to protect the plant against pathogens that can get into injured areas. These substances are oxidized to
tannins in the air (for example, gallic acid) and become toxic to microorganisms. In an open environment,
tannins are not toxic to the plant. However, for in vitro cultivation in small closed volumes (e.g. in a test-
tube), plants are self-destructed by their own phenol-like exudate [5, 9]. Therefore, it is relevant to find the
conditions that would minimize the problem during the stabilization period. For this purpose, we
investigated the effectiveness of antioxidant use (in pre-selected optimal concentrations: ascorbic acid —
15 mg/l; L-cysteine — 5 mg/1; polyvinylpyrrolidone — 0.5 g/l; activated carbon — 1.0 g/l).

Having compared the effect of adding antioxidants, we established their different activity, which
was displayed in reducing the percentage of explants with phenolic exudate (Fig. 2). Cysteine adding
proved to by inefficient as an antioxidant. A significant reduction in the percentage of explants with
phenolic exudate was observed in variants where polyvinylpyrrolidone and co-administration of
ascorbic acid with polyvinylpyrrolidone were added.
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Fig. 2. Effect of antioxidants adding to the nutrient medium on the number
of primary explants with phenolic exudate, %.

*«asc. acid+pvp» corresponds co-administration of ascorbic acid with polyvinylpyrrolidone
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Conclusions. The results of the research reveal that the process of microclonal propagation of
Cornus mas L. (varieties Nizhnyi and Exotic) can be improved of at the stage of introduction into an
aseptic culture by the following technological methods: 1) the explants selection in the phase of "green
cone", 2) decontamination with Blanidas 300 preparation (7 g/l of autoclave distillate), 3) selection of
explants from the buds of the medial part of the shoots, 4) cultivation of donor plants under the
conditions of the depositary, 5) combined use of ascorbic acid antioxidants (15 mg/l) and
polyvinylpyrrolidone (0.5 g/1) through their adding to the nutrient medium.
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CoBepiIeHCTBOBAHUE JIEMEHTOB TEXHOJIOTHI MUKPOKIOHAIBLHOTO pa3MHoxkeHnst Cornus mas L.

JI.LM. ®uannosa, B.B. Mankesuyu

CyiectByer psi mpodseM ¢ Pa3MHOKEHHEM M PACIPOCTPAHEHMEM KM3MJIa — LEHHEHILEH NI0g0BOK KyJIbTypbl B YKpa-
uHe. IlepcnexkTHBHBIM cIOCOOOM Pa3MHOKEHHS KH3KIA €CTh IPUMEHEHNE MUKPOKJIOHAIBHOTO Pa3MHOXKEHUs in vitro. Ilyrem
pAfa 3KCHIEpUMEHTOB HAMHU YCTAHOBJIEHBI TEXHOJIOTUYECKHE IIPUEMB], KOTOpHE II03BOJLIIOT YCOBEPIIEHCTBOBATH IIpOIecC
MUKpPOKJIOHAJIbHOTO pa3sMHoxkeHus Cornus mas L. (copra Hexublif 1 Ok30THdeckuil) Ha 3Talie BBOJa B aCEITUYECKYIO KYb-
Typy: 1) oT60p IKCILTAHTOB B (haze 3eNeHbI KOHYC; 2) TeKoHTaMuHaIus rnpenapatoM bianumac 300 (7 r/n aBToKIIaBHpOBaH-
HOT'O JIUCTIILIATA); 3) 0TGOp 3KCIDIAHTOB M3 IOYEK MeJUajlbHOW dJacTu rnobera; 4) BRIpAIUBAHUS JOHOPHBIX paCTEHUH B
YCJIOBHSIX ACTIO3UTAPHSI, 5) COBMECTHOE NMPUMEHEHHE KaK aHTHOKCHAAHTOB acCKOPOMHOBOM KUCJIOTHI (15 Mr/im) v nosmBrHmI-
nupposngona (0,5 r/i) crioco6om no6aBiieH st UX B IMTATENbHYIO CPEy.

KiioueBble ciioBa: in vitro, aHTHOKCHIAHT, IGKOHTAMUHAHT, 9KCIUIAHT, KU3MJI, PACTCHHE-OHOP.
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Improvement of the elements of technology of micropropagation Cornus mas L.

L. Filipova, V. Matskevych

There is a number of problems with the reproduction and spread of cornel — extremely valuable fruit crop in Ukraine.
A promising way of cornel reproduction is the use of in vitro microclonal propagation.

Through a number of experiments, we have established a number of technological techniques, that can improve the
process of microclonal propagation of Cornus mas L. (varieties Nizhnyi and Exotic) can be improved of at the stage of
introduction into an aseptic culture by the following technological methods: 1) the explants selection in the phase of "green
cone"; 2) decontamination with Blanidas 300 preparation (7 g/l of autoclave distillate); 3) selection of explants from the buds
of the medial part of the shoots; 4) cultivation of donor plants under the conditions of the depositary; 5) combined use of
ascorbic acid antioxidants (15 mg/l) and polyvinylpyrrolidone (0.5 g/1) through their adding to the nutrient medium.

Key words: in vitro, antioxidant, decontaminant, explant, cornel, donor plant.
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binoyepxiscoxuii HayioHanbHUll azpapHutll yHisepcumemn

BITIJINB CUCTEM OCHOBHOT'O OBPOBITKY I YAOBPEHHS
HA BMICT B TPYHTI JOCTYINHUX JJIs1 POCJINH EJJEMEHTIB
JKUBJIEHHSI 1 IIPOAYKTUBHICTb I10J1IbOBOI CIBO3MIHU

B IIPABOBEPEKHOMY JIICOCTENY YKPATHI

Tpupiuanmu (2013-2015 pp.) JOCHIKEHHSIMHA BCTAHOBIEHO, 1110 BMICT HITPATHOT'O a30Ty, pyXoMoro gocdopy i 0OMiH-
HOT'O KaJIilo B OPHOMY IIIapi HOPHO3eMY THIIOBOTO IiJ] KYKYpy/[3010 Ha 3epHO BUIIUH 3a MIIKOTO 0OpOOITKY, a B IMOJSIX PEeNITH
KyJIbTYp II’ITHILIHHOT CIBO3MIHK — 32 OpaHKU. 3a 0e3I0JMIeBOr0 00pOOITKY CHOCTepIraeThes JIOKAII3allisl €IeMeHTIB KHB-
nenHs pocnuH y BepxaboMy (0-10 cm) mapi rpynTy. IIpogyKTHBHICTD CiBO3MIHM He 3HAYHO BiJpIi3HIETHCS 3a ITOJIHIEBOTO,
nudepeHLitoBaHoro i Misikoro 06po6iTKiB. 3a MIOCKOPI3HOro PO3MyLIyBaHH BOHA CYTTEBO 3MEHILYETHCS MOPIBHIHO 3 KOH-
TposieMm. Haiinmxkua cobiBapricts 1T cyxoi pevyoBrHHM OCHOBHOI i MOGIYHOT NPOAYKLIT CINBCHKOrOCHOAAPCHKUX KYJBTYD,
HAWBHLLI MOKA3HUKK DPiBHsI peHTabenbHOCTI 1 KoedilieHTa eHepreTnuHoi epEeKTUBHOCTI BUSIBUIIMCH 38 OCHOBHOIO MIiJIKOro
006p0oG6iTKy B CIBO3MiHI JUCKOBOIO GOPOHOIO 3 MEPIOAMUHOID OPAHKOIO OJIMH Pa3 HA 5 POKIB 3a BHECEHHS HA rektap pij 8 T
THOIO + NSSPSOKSO'

Kniouosi csioBa: 06poGiToK, T00pHBa, IPYHT, €JIEMEHTH JKUBJIEHHSI, KyJIbTYpa, CIBO3MIHA, YPOXKAKHICTh, TIPOTYKTUBHICTE.

IMocTtanoBka npodjemu. BaxamsuM GakTopom pocTy i pO3BUTKY POCITHH € 3a0€3MeUeHICTh iX
JIOCTYITHUMHA (pOpMaMHU eNIeMEeHTIB a30THOTO 1 30JbHOTO XUBJIeHHS. JlOCTiKeHHS TIOKUBHOTO pe-
JKUMY TPYHTY 1 HOTO OITUMIi3allisi CTAHOBIATH BKJIMBY YaCTHHY 3araibHOI ITPOOIeMH MOJIeNeH po-
JIIOYOCTI OPHOTO WIapy IPYHTIB, SIKi HAJaI0Th MOKIIUBICTH BCTAHOBHTHU IUISXHU MiHIMi3allii MexaHid-
HOTO 00pOOITKY [1, 2].

Ha cporoani MexaHiunuii 00po6iTOK Maike HIKOIA HE TPOBOJUTHCS BUKIIOYHO 3 METOIO ITiJIBH-
MICHHS PYXOMOCTI MOKUBHUX PEUYOBHH IPYHTY, X0Ua BIUTUB HOTO Ha 3MiHY BMICTY 1 JIOCTYITHOCTI €iIe-
MEHTIB 30JIbHOTO 1 a30THOT'O HBJICHHST POCITHH 3a3BHYai 3HAUHHI.

Crizt BIAMITHTH, 10 i HAa CHOTOJIHI 3aJIMIIAETHCS JTUCKYCIHHUM TTUTAHHS 11010 ePEeKTHBHOCTI Op-
TaHIYHUX 1 MiHEpATBFHUX JOOPHB 3a Pi3HUX CIOCOOIB, 3aX0/1B, 3aC00iB 1 TTHOMHA OCHOBHOTO 00pObi-
TKy TpyHTY. Pi3Huil po3monin 706puB B 00poOII0BAaHOMY Iapi TPYHTY BILTHBAE HA iX CCKTHBHICTb.
Aute et paxT TpaKTy€eThCS PI3HUMH BYEHHMH HEOHAKOBO.

Hapa3i BiicyTHA €JIMHA JTyMKa IOJI0 ONTUMAJIbHOI IHTCHCHBHOCTI OCHOBHOT'O MEXaHIYHOT0 00po-
OITKY MiJT KyJbTYPH CIBO3MIH 3 METOIO SIKOMOTa MOBHOTO 3a0€3MCUCHHS iX MOTped B €IeMEHTax 3ara-
JILHOTO 1 @30THOTO JKHMBJICHHS.

AHani3 ocTanHix xociifkenb i myomixamii. YiTkoi 3anexHOCTI BMICTY HITPaTHOTO a30Ty B
OpHOMY IIIapi YOPHO3eMY OIII30JCHOTO BiJ rauOunu 3s0aeBoi opanku (10-12, 15-17, 20-22, 25-27,
30-32 cM) He BCTAaHOBIJIEHO HAYKOBIIMH Y MAHCHKOT'O HAIIOHAIIBHOTO YHIBEpPCHUTETY ca/liBHHIITBA [3].

© Npumax 1.]1,, Nanuenko O.B., Boiitopuk M.B., JIeanaosceia C.M., lanuenko L.A., 2017.
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