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MOJIEKYJIAPHO-T'EHETUYECKHUE METO/bI U UX
INPUMEHEHUE IS OHEHKA U COXPAHEHUSI
BUOPA3HOOBPA3UA PACTEHUHU

E.3. KouneBa
Llentp “buonnxenepus” PAH
Mocksa, Poccus, e-mail: kochieva(@biengi.ac.ru

B mocnennee necsaTwietve JAOCTUTHYT 3HAUUTEIBHBIA Tporpecc B 00JacTu
MPUMEHEHUS] MOJIEKYJISIPHO-TEHETUYECKUX METOJIOB JIJIi OIIEHKHM TEeHETUYECKUX
pecypcoB pacTeHuit M coxpaHeHus OMopazHOOOpa3us Kak ex Situ, Tak W in situ. B
HACTOSIIIIEE BpeMs TIPUMEHEHUE MOJIEKYJSIPHBIX METOJIOB CTajl0 MpaKTUYECKU
o0s13aTeNIbHON MPAaKTUKONW TMpU ompefeieHur (GUIOTeHUH U OBOJIIOIUU  BUJIOB
pacTeHuil, a TakKe MpH OLIEHKE BUJIOBOr0 OHopazHooOpas3us. MoieKyIsipHble METObI
MPUMEHSIOTCS JJIs ONPEEIICHUs CTENEeHU N'eHETUYECKON M3MEHUMBOCTU B Ipejenax
BUJIa U MEXK]Ty BUJIAMHU, a TAKXKe JIJIS1 BBISIBJICHUS] CTPYKTYPBI HOITYJISIIHIA.

Hcrnionbp30oBaHNEe  MOJEKYJISIPHBIX ~ METOJIOB  TO3BOJISIET  OOHApy>KMBaTh
U3MeHeHus, npoucxonsimme Ha ypoBHe JIHK, m TemM caMbIM TOJIYYHUTH LIEHHBIE
JAaHHBIE TI0 OIIEHKE OMOpa3HOOOpa3usi T€HETUYECKUX PECYPCOB U €r0 COXpPaHEHUS.
[IpaBuibHas TakcoHOMUYecKas wuAeHTHU(UKalMsg oO0pa3lloB M BHJOB pacTeHUi
ABJIIETCS OCHOBOIOJATAIOIIMM B HCCIEOBaHUSAX OuopasHooOpazus. s oneHku
BHJIOBOIO  pa3HOOOpa3us KpailHe BaxHO, YTOOBI KaXablid oOpazery ObLI
KJaccu(uUIUpOBaH JOBOJIBHO TOYHO. MpaeHtudukanus BHIOB U  TMOMYJSIUN,
HaXOJSIIIUXCS TIOJT YyIPo30il MCUYE3HOBEHUS, MUMEET KpaliHe Ba)KHOE 3HAYCHHE s
pa3paboTKM COOTBETCTBYIOUIMX CTpaTeruil COXpaHEHUs, TaK KaK WX TeHeTUYecKas
CTPYKTypa JOBOJBHO CHWJIBHO OTIMYAETCS OT POJICTBEHHBIX BUJOB, MUMEIOIIUX Ooiiee
HIUPOKUE apeabl.

3HAaYUTENbHBIE IOCTIXKEHHS B 00JIACTH MOJIEKYJISIPHON OMOJIOTMM U T€HETUKU 32
MOCIIETHUE  HECKOJBKO JIET OOeCcleumiIv  HUCCle/loBaTeNei, 3aHMMAaroIUXCs
npoOiieMamMu OMOpazHOOOpa3uss U COXPAHEHUS TEHETUYECKUX PECYPCOB pacTEHUH,
LIEJIBIM PSIJIOM HOBBIX METOJIOB, OCHOBAHHBIX Ha JieTekiuu BapuadenbHoctu JIHK, mist
JIETKOM M HaJeXHON BUIOBON WACHTHU(PUKAIIMU pacTeHuil. MHorme wu3 3THX
MOJIEKYJISIPHBIX METOJIOB YK€ YCIEIIHO HCIOJIb30BaHbl /ISl M3Y4YEHUsS YPOBHS U
pacnpesielieHrs W3MEHUMBOCTH Y TOMYJISUUA ¥W BUJOB W JUISl  peIleHUs
(UITOTEHETUYECKUX U TAKCOHOMUYECKHUX MPOOJIEM.

B noknane 6ynyT o0cykaaTbes pa3iMuHble METOJIBI MOHO- U MYJIBTHIIOKYCHOTO
MoJsiekyJsipHoro aHainuza, B Tom umucie AFLP, RAPD, ISSR, EcoTILLING, SNP
TeHOTUIIUPOBAHKE, U UX MPUMEHEHHE ]ISl OLIEHKH U COXpaHeHHs Ouopa3zHoOoOpaszus
TE€HETUYECKUX PECYPCOB PACTEHMIA.



MOLECULAR GENETIC METHODS AND THEIR APPLICATION IN
PLANT BIODIVERSITY STUDIES AND CONSERVATION

E.Z. Kochieva
Center “Bioengineering” RAS
Moscow, Russia, e-mail: kochieva@biengi.ac.ru

In last decade, there has been a significant progress in the application of
molecular genetic techniques for assessing plant genetic resources and biodiversity
conservation, including ex situ and in situ conservation. Nowadays molecular methods
become a “must be” technique in studies of species phylogeny and evolution or in
assessing the biodiversity richness of a given territory, and have been applied to
increase the understanding of the distribution and extent of genetic variation within
and between species and territories.

Molecular methods provide valuable data on biodiversity and conservation
through their ability to detect variation at the DNA level. Accession\species
identification is of the fundamental importance in plant biodiversity studies. For
estimation of species diversity, it is essential that each accession can be classified quite
accurately. Taxonomic units and endangered species identification, which genetic
structure is rather distinct from their more abundant relatives, is important in the
development of appropriate conservation strategies. The emergence of DNA-based
markers has changed species identification techniques.

The dramatic advances in molecular genetics over the last few years have
provided researchers involved in biodiversity studies and the conservation of plant
genetic resources with a range of new techniques for easy and reliable identification of
plant species. Many of these techniques have been successfully used to study the
extent and distribution of variation in species gene-pools and to answer typical
evolutionary and taxonomic questions.

In the talk application and efficiency of different mono- and multiloci molecular
methods, including AFLP, RAPD, ISSR, EcoTILLING, SNP genotyping for
biodiversity assessment and conservation of plant genetic resources will be discussed.



CTPATEI'UsA O310POBJIEHUS, PASMHOKEHUA U COXPAHEHUSA
IN VITRO JEKOPATHUBHBIX, IIJIOAOBBIX, D2PUPOMAC/INYHbLIX
N JEKAPCTBEHHbBIX KYJbTYP

N.B. Mutpodanosa, O.B. Mutpodanosa
Hukurckuii 6otannyeckuit caq — HarmonanbHbIN Hay4IHBIA LIEHTD,
298648, Pecniyonuka Kpsiwm, r. Snra, nrr. Hukura, e-mail: in_vitro@ukr.net

Pa3zButne  nekopaTMBHOrO  CaJOBOJCTBA,  IUIOJAOBOJICTBA,  IIPOU3BOJICTBA
7(UPOMACTUYHBIX U JIEKAPCTBEHHBIX KYJBTYP B HACTOSINEE BPEMsI HEBO3MOXHO 0e3
UCIIOJIb30BaHMSI OMOTEXHOJIOTMYECKMX METOJ0B O3[0OPOBJIECHMS, PAa3MHOXKEHUS U
COXpaHEHUs PACTCHUM.

B Huxkutckom O0TaHWYECKOM caly Ha MPOTSHKEHUM MHOTUX JIET BeJETCS
UHTPOYKIUS, aKKJIMMaTU3a1Ms, CeJIeKIUS JIEKOPATHUBHBIX, IIOJIOBBIX,
a(hUpoMacINYHBIX U JIeKapCTBEHHBIX pacTteHuil. CoOpaHa Oorareiiimnas KOJJIEKIIHS,
MpejicTaBlieHHass BujaaMu, coptamMu u ¢opmamu u3z CpeauzeMHOMOpbs, EBpombi,
Amepuku, Azud, SAnoHuu u AQpukH.

CoBpeMeHHbIE OMOTEXHOIOTMYECKUE METO/IbI B KOMIUIEKCE C IPYTUMU METO/IaMU
OMOJIOTUYECKUX MCCIIEIOBAaHUN pa3HbIX BUJOB U COPTOB pACTEHUN SBIISIFOTCS
CBA3YIOIIMM 3BEHOM B 00Ieil cTparerun OMOOE€30MacHOCTU JI0O0ro rocyaapcTsa.
AHTpPOIIOTeHHOE BO3/JIEHCTBUE BHOCUT CBOM KOPPEKTHUBBI B INIOOAIBHYIO IPOrpaMMy
coxpaHeHus: OMOpa3HOOOpa3usi pacTUTEIbHOro Mupa. [IpoBeneHre MOHUTOpPUHIA
pacnpocTpaHeHus (UTONATOTEHOB KaK B arpolleH03axX, TaK M OMOIIeHO3aX SIBIISETCS
HEOTHEMJIEMOM YaCThIO UCCIIECIOBAHUI HAYUHBIX YUPEIKICHUM.

[Ipu co3panuu MOOBIX PACTUTENBHBIX OMOTEXHOJIOTHI HEOOXOUMO YUUTHIBATD
CUCTEMY O3JI0OPOBJICHUSI, COCTOSAIIYIO U3 MOCIEA0BATEIbHBIX OJIOKOB U BKIHOYAIOUIYIO
LIEJIbIi KOMIUIEKC METOJIOB OCBOOOKJIEHHSI PACTEHUIl OT MAaTOre€HOB (TE€pMOTEparnus,
xXemoTtepanus 4 T.11.). PaccmaTpuBasi BOIIPOChl pa3MHOXKEHHUSI, CIIETYET COCPEAOTOUUTD
CBO€ BHMMaHUE Ha BBHICOKOA((PEKTUBHBIX METOJ/IaX, 00ECIECUMBAIOIINX CTAOMIBHOE U
MaccoBO€ pa3MHOKEHHE M3YYaeMbIX OOBEKTOB. 3J€Ch BAaXHYIO pOJb HUIPAET
pa3paboTaHHBIM ¥ BRIOpaHHBIN ISl KOHKPETHBIX IEJIel MyTh pereHepaluu pacTeHui
in vitro. CoxpaHeHUE pPACTUTEIBHBIX OOBEKTOB in Vitro TECHO CBS3aHO KakK C
O37I0POBJIEHHEM, TaK M C pa3MHOXeHueM pacteHuil. [lporecc aenoHupoBaHUs
pacTeHuil B BUJIe MEUICHHO PACTYIIUX KOJUICKIUI 3aBUCUT OT psija (pakTOpoB, TAKUX
KaK T€HOTHII, MUTaTeNlbHasl cpella, OCMOTUK M €ro KOHIIEHTpalus, peTap/laHT U €ro
KOHIIEHTpAllUsl, TeMIlepaTypa, OCBEUIEHHOCTb. | JIaBHBII  KpUTepuil  OLIEHKH
JIETIOHUPOBAHUSL HTO JKU3HECIIOCOOHOCTh JKCIUIAHTOB, IMOMEIIAEMBIX B YCIIOBHS
HU3KUX TIOJOXKUTEIBHBIX TEMIIEpaTyp U UX TOCIeAyIomas pereHepalruoHHas
CIIOCOOHOCTb.

Takum  oOpa3oMm, HamMu BbIpaOOTaHBl KPUTEPUM  OIEHKU  COCTOSHMS
pacTUTENbHBIX OOBEKTOB B YCJIOBHMSIX in Vitro W TIOKa3aHa HEOOXOAMMOCTh
KOMIUIEKCHOM paboThl, HAIIPABIEHHOI Ha 03/10POBIIEHUE, PA3MHOKEHUE U COXPAHEHUE
JIEKOPATHUBHBIX, IJI0JIOBBIX, 2PUPOMACIMYHBIX U JIEKAPCTBEHHBIX KYJIBTYP.



STRATEGY OF VIRUS-FREE ORNAMENTALS, FRUITS, ESSENTIAL
OIL AND MEDICAL CULTURES OBTAINING, PROPAGATION AND
CONSERVATION IN VITRO

Irina Mitrofanova, Olga Mitrofanova
Nikita Botanical Gardens — National Scientific Center
298648, Crimea, Yalta, Nikita, e-mail: in_vitrol@ukr.net

Today development of ornamental gardening, horticulture, essential oils and
medical plants production are impossible without using biotechnology methods of
virus-free plants obtaining, their propagation and conservation.

In Nikita Botanical Gardens (NBG) during many years introduction, adaptation,
breeding of ornamentals, fruits, essential oils and medicinal plants has been carried
out. NBG have a large collection of different plant species, cultivars and forms from
Mediterranean area, Europe, America, Asia, Japan and Africa.

Modern biotechnology methods in combination with other methods of biological
investigations of plant species and cultivars are the connection link in general strategy
of biosafety in all countries. Anthropogenic pressure gives its corrections to the global
program of plant biodiversity conservation. Monitoring of phytopathogens’
distribution in agrocenosis and biocenosis is an integral part of investigations in
research institutes.

During of any plant biotechnology creation it is necessary to take into account
the improvement system consisted of successive blocks and included the total complex
of methods of virus-free plants obtaining (thermotherapy, chemotherapy and etc.).
Discussing the propagation questions the attention should be paid to high effective
methods that ensured stable and mass propagation of studied objects. Worked out and
chosen for concrete purpose the way of plant regeneration in vitro plays the important
role here.

Conservation of plants in vitro is closely connected with plants improvement and
propagation. Plants deponation process as slowly-growth collection has been depended
on a number of factors such as genotype, culture medium, type and concentration of
osmotic and retardant, temperature, illumination. The main criterion of evaluation
during conservation is explants viability, placed in conditions of low positive
temperatures and their next regeneration ability.

Thus, we have worked out the criterions of evaluation of plants capability in vitro
and necessity of complex work, directed to improvement, propagation and
conservation of ornamentals, fruits, essential oil and medical cultures has been shown.



MCIOJIb30OBAHUE KJETOYHBIX TEXHOJIOT UM IS
ITPOMBIINJIEHHOTI'O ITOJYYEHUSA BUOJIOI'MYECKHA
AKTHUBHbBIX BEHIECTB PACTUTEJIBHOT'O IPOUCXOKJIAEHUA

A.M. Hocos, /I.B. Koukun

buonornueckuit pakynbrer MI'Y umenu M.B. JlIomoHocoBa.
Mocksa, Bopo6seBsl ['opsr, 1, 12

WNuctutyT ¢pusnonorun pacternii um. K.A. Tumupsizesa PAH
Mocksa, borannueckas, 35, e-mail: al_nosov@mail.ru

buosnornuecku-akTUBHBIE  BEIIECTBA PACTUTENBHOTO TPOUCXOKICHUS —UIPAIOT
BOKHEUIIYyI0O POJIb B COBpEMEHHOW MeauImHe. VX HCroib30BaHME YacTO OIPaHUUYEHO
JIOCTYITHOCTBIO PaCTUTENILHBIX PECYPCOB U MOXKET MPEJICTaBISATh CEPhE3HYIO YIpo3y IS
PEIKHUX BUOB JIEKAPCTBEHHBIX pacTeHuil. KyIbTyphl KJI€TOK BBICHIMX PACTEHUH SIBJSTIOTCS
BO300HOBJISIEMBIM MICTOYHUKOM [IEHHBIX BTOPMYHBIX METAOOIUTOB, OJTHAKO /IO HACTOSIIIETO
BPEMEHU W3BECTHBI JIMIIb €IUHUYHBIE TPUMEPbl MX KOMMEPYECKOrO MPUMEHEHMS.
[IpyuamHamMy 3TOrO SIBJSIIOTCS HEJOCTATOYHAsl IMPOIYKTUBHOCTH KYJIBTYP KJIETOK 10
BTOPUYHBIM MeTa0OJIMTaM U BBICOKAs CTOMMOCTh WX BbIpaluBaHus. lcromnb3ys
TPaJUIMOHHBIE METO/Ibl — CEJIEKIMIO MPOIYKTUBHBIX IITaMMOB, ONTUMU3AIMIO CpET,
DIIMCUTAIIMIO,  J100AaBJIE€HHE  NPEIIECTBEHHUKOB  CHHTE3a  MOXKHO  IIOBBICHTh
NPOJIYKTUBHOCTh KYJBTYp KIETOK pacTeHuil Ha oauH-ABa mnopsjaka. OJHaKo, CHUHTE3
MHOTUX BTOPMYHBIX COEJMHEHUI B KyJbType KIETOK HE IOMYYeH, YTO MOXKET OBITh
00YCIIOBJIEHO ee chelupuKod KaKk OHOIOTMYECKON CHUCTEMBl — JKCIIEPUMEHTATBHO
CO3/IaHHOW TMOMYJISIIMUA COMATHYECKUX KIETOK. [IpUHIMIBI pa3BUTHSL ITOM CHUCTEMBI
OCHOBAaHBbl Ha AaBTOCEJEKUMHM KIETOK [0 TPU3HAKY WHTEHCHBHOW W/WIM YCTONUMBOMA
npoiugepanui. BTOpuuHbIi MeTabommM3M B KIETKaxX in Vitro, OYEBUIHO, JIOJDKEH
OTJIMYAaThCS OT TAaKOBOTO B KIJIETKAaX HMHTAKTHBIX pacTeHWid. B KynbType KIETOK Bce
COEJIMHEHHUS JIOJDKHBI 00pa3oBBIBAaThCS B IMposHdepupyromieil rerepoTpodHOi KIeTke ¢
HEOOJIBIIMM KOJTMYECTBOM IUIACTU]I U Bakyosiell. MOXHO MpearnonokKuTh, YTo Mpu 0TO0pe
KJIETOK 110 MHTEHCHBHOCTH Iposudepary OyayT akTUBHO M CTaOMIIBHO 00pa30BbIBATHCS
COEJIMHEHUS, CIIOCOOCTBYIOIINE POCTY U JIENICHUIO KIETOK. J[jist KynbTyp KieTok Dioscorea
deltoidea moka3aHo, 4TO B KJIETKAax in Vitro 00pa3yloTcsl TOJBKO (YpOCTaHOIOBBIE
[JIMKO3U/IBI, KOTOpble MMEIOT  AaHTUOKCHJIAHTHBIE CBOMCTBA M CIIOCOOCTBYIOT
nposugepanun kierok. CoaepikaHue QypocTaHONOBBIX ITTMKO3UJIOB B OMoMacce KIIETOK
coctaBisieT 6-12% k cyxoit 6Momacce 1 cTabMIIbHO B TeueHHe 1oyt 40 JieT BeIpaliiBaHKs
KyJIbTypbl. OCHOBHBIMHM TJIMKO3MJAMHU KYJIBTYpbl KJIETOK JIMOCKOpEH JEIbTOBUIHOM
SBJISFOTCS POTOAMOCIIMH M JIETBTO3MU, a TaKkKe UX 26-S-U30Mepbl, KOTOpbIe B MHTAKTHBIX
pacTEeHMSIX B IETEKTHPYEMBIX KOJMUECTBAX HE OOHAPYKEHbI. B KyJbTypaX KIIE€TOK 2 BU/IOB
JKeHbleHs: Panax ginseng n P. japonicus oOpa3yloTCsi KaKk MUHUMYM 7 TPUTEPIICHOBBIX
IJIMKO3UJIOB (TMH3€HO3UIOB), COAEPHKAHNE KOTOPHIX B KJIETKAX 71 Vitro MOXET JIOCTUIaTh
5-8% B cyxoii Ouomacce. B ominuue oT ¢ypoCTaHONOBBIX TIIMKO3UAOB JHOCKOPEU, UX
cojiepPKaHie YacTo HEeCTaOWIBHO M 3aBHCUT OT YCJIOBHI KyJbTUBHpOBaHUS. B Kierkax
JKEHBILICHS in Vifro TUH3EHO3UbI MPEACTaBIEHbI IPEUMYIIECTBEHHO TMH3eHp3uIamMu Rg-
IpyHIbl  (arIMKOH-TIPOTONAHAKcaTpuon). B mocrnenHee BpeMs YCTAHOBICHO, UTO
TMH3€HO3U/IbI Rb-rpynibl Taxke NpUCYTCTBYIOT B KJIETKAaX B 3HAUMTENILHBIX KOJTMYECTBAX,
HO HaxXOJITCS B BUJE CIOKHBIX A(UPOB ¢ MAJOHOBOM KUCIOTOH, UTO CBS3aHO, BEPOSTHO, C
HEOOXOJIMMOCTBIO MX BaKyOJSIPHOM KOMIIapTMeHTaluu. B ominume or oOpa3oBaHus
TPUTEPIICHOUIOB, (HOPMUPOBAHHUE JUTEPIICHOUIOB (CTEBHOJ-TIIMKO3UIOB) B KYJbTypax
KJIETOK cTeBUM Stevia rebaudiana, HaunHaeTcsh TOJIBKO B MHKCOTOPO(HBIX KyJIBTYpax
KIETOK U KoppenupyeT ¢ (opMupoBaHMEM B HUX XjopoiuiactoB. Hecmorps Ha
0COOEHHOCTH BTOPUYHOIO MeTaboNM3Ma B KIETKaX BBICIIMX PAacTeHWid in vitro, a BO
MHOroM Ojarojiapsi MM, KyJbTYphl KJIETOK SIBJISIFOTCS TNEPCHEKTUBHBIMU HCTOUYHHKAMU
MPOMBIIIIEHHO-IIEHHBIX ~BTOPUYHBIX ~METAa0OJIMTOB ISl MEAWIMHBI, TUINEBOH U
KOCMETHUYECKOM IMPOMBIILIEHHOCTH. OO0CyX/1atoTcsi NpoOJeMbl BBIPALTUBAHUS KYJIBTYP
KJIETOK B OMOpeakTopax MPOMBIIIIEHHOTO 00beMa ISl MOTy4YeHHs KOMMEPUECKH 1IEHHBIX
BTOPUYHBIX METaOOIUTOB.
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APPLICATION OF CELL TECHNOLOGIES FOR PRODUCTION OF
PLANT DERIVED BIOACTIVE SUBSTANCES OF PLANT ORIGIN

A.M. Nosov, D.V. Kochkin

M.V.Lomonosov Moscow State University, Biology Department
Moscow, Vorob’evi Gory, 1, 12

K.A. Timiryazev Institute of Plant Physiology

Russia, Moscow, Botanicheskaya 35, e-mail: al_nosov@mail.ru

Bioactive substances of plant origin are known to play a very important role in
modern medicine. Their use, however, is often limited by availability of plant
resources and may jeopardize rare species of medicinal plants. Plant cell cultures can
serve as a renewable source of valuable secondary metabolites. To the date, however,
only few examples of their commercial use are known. The main reasons for such a
situation are the insufficient production of secondary metabolites and high cultivation
costs. It is possible to increase the performance of plant cell cultures by one or two
orders of magnitude using traditional methods, such as selection of highly productive
strains, optimization of the medium composition, elicitation, and addition of
precursors of secondary metabolite biosynthesis. Nevertheless, the attempts of the
production of many secondary metabolites in plant cell culture were unsuccessful so
far, probably due to the peculiarities of the cell culture as an artificial population of
plant somatic cells.

Plant cell culture is traditionally viewed as a unique artificially created biological
system represented a heterogonous population of dedifferentiated cells. This system
undergoes a continuous process of autoselection based on the intensity and stability of
cell proliferation.

The specifics of formation and regulation of isoprenoid biosynthesis in plant cells
in vitro based on literature survey and our research results has been discussed.
Secondary metabolism in plant cell culture is likely to be differing from that in the
intact plants. All the metabolites are to be formed and compartmentalized within a
single heterotrophic proliferated cell with sparse or undeveloped vacuoles and plastids.
It was hypothesized that cell cultures would preferably produce metabolites that
promote cell proliferation and growth.

Indeed, cell cultures of Dioscorea deltoidea were demonstrated to accumulate
only furostanol glycosides, which promoted cell division. Furostanol glycoside content
of Dioscorea strain DM-0.5 was up to 6-12% by dry biomass. Plant cells in vitro
synthesize both glycosides which are located in leaves (protodioscine) and rhizome
(deltoside) of the intact plants. It should be note, that cultivated cells additionally
contain 26-S isomers which are not found in the intact plants.

Panax ginseng and Panax japonicus plant cell cultures synthesize as minimum
seven triterpene glycosides (ginsenosides), the productivity of these compounds was
up to 6.0-8.0% on dry biomass. The ginsenosides in the plant cell cultures were
represented mostly by Rg-group. Ginsenosides of Rb-group were mainly detected in
the forms of malonyl-esters caused probably by their specific intracellular localization.

By contrast, the detectable synthesis of diterpene steviol-glycosides in cultivated
cells of Stevia rebaudiana initiated in the mixotrophic cultures during chloroplast
formation only.

Despite these differences, or mainly due to them, plant cell cultures have become
an attractive source of phytochemicals in alternative to collecting wild plants. It
provides a guideline to bioreactor-based production of isoprenoids using
undifferentiated plant cell cultures.
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TI'APMOHU3ANUSA ITIPABUJI TIPEJOCTABJIEHUSA, JOCTYIIA 1
TPAHCI'PAHNYHOMU ITEPETAYHN AEITOHNPOBAHHBIX
PACTUTEJBbHBIX OBFBEKTOB IN VITRO, B TOM YHUCJIE PEJAKUX
N DOHAEMHUYHbLIX BU1OB PACTEHUU

B.H. Pel.IJeTHHKOBl, Hn.B. MHTpO(l)aHOBaZ, A.M. HOCOBS, O.1. MOJ‘lKaHOBa4,
0.1. Koporkos®, T.U. ®omenko', E.B. CnupuaoBuy’
1I_[eHTpaJILHLIﬁ o6orannueckuii can HAH benapycu,

220012, Mumnck, yia. Cypranosa, 2B, e-mail: 4.spiridovich@cbg.org.by
*Hukurckuit 60TaHnYecKuit cax - HanuoHapHbIIT HAYYHBIN LEHTP
298648, Pecryomnuka Kpeim, SAnrta, irt. Hukura,

e-mail: irimitrofanova@yandex.ua

3I/IHCTI/ITyT ¢uznonoruun pacrenuii um. K.A. Tumupsizesa PAH

127276, Mockga, yi. borannueckas, 35, e-mail: al nosov@mail.ru
naBublil GoTanMuecKuii caag uM. H.B.Iluniuna PAH

127276, MockBa, yi1. boranuueckas, 4, e-mail: molkanova@mail.ru
5B0nr0rpaz[cm/1ﬁ pernoHaIbHBIN OOTaHUYECKU cajl

400007, Boarorpaackas o6:1., Bonrorpan, [locenok Merannypros, 68,
e-mail: vrbs@list.ru

AKTyaJIbHOCTh IpOOJEeMBl COCTOMT B pa3paboTke oO0meld MeTOJ0JI0THH
KOMIUIEKCHOTO HW3YYEHHsI BOIIPOCOB COXpAaHEHUs In Vitro W TPAKTUYECKOTO
WCIIONB30BAHUS HDHJAEMUKOB W PEIKUX BHUIOB pPACTCHUH, KaK KOMIIOHEHTa
HanmonanbHolt cTparerun coxpaHeHusi OuopasHooOpasusi pacrenuid B Poccum,
Vkpannel u benapycu. B 2002 romy Obuta npussta I'nmoGanenas Crparerus
Coxpanenusi  Pactenuii, OCHOBHOH  IIeJbI0  KOTOpOH  OBUIO  OCTAHOBUTH
MPOJOJIKAOLIMICS TIpollecc yTpaThl OuopaszHooOpasusi pactenmii. Hampumep, B
coctaBe (yopel bemapycu uzBecTHO 0KOIO 12 ThIC. BUJOB, U3 HUX OKOJIO 2,1 THIC.
BHUJIOB BBICIIUX M Oosiee 9 ThIC. HUBMIUX PACTEHUI (BOJOPOCTH, JIMINIAWHUKUA) W
rpuboB. 3a rmocieaHee cTojeTue Ha Teppuropuu bemapycu wucuesno okomgo 70
a0OpUTeHHBIX BHJIOB JAMKOpacTylux pacrteHuid. IlpobGiieMbl, crosiume mnepen
COXPAHHOCTBIO PEJKUX pPACTCHMIl, MHOTHE BHUJBI KOTOPHIX YXe€ O€3BO3BpPATHO
MOTEPSIHBI, MOTYT OBITh PEIIeHbI ITyTeM CO3J/IaHUSI CEMEHHBIX OAHKOB U OAHKOB KJIETOK
U KyJbTyp TKaHed. Kak TmpoekT MexXrocyTapCcTBEHHOW I1IE€JE€BOM IpOrpaMMbl
EBpasuiickoro skoHomMuueckoro cooOmectBa «VIHHOBAaIIMOHHBIE OUOTEXHOJIOTHI
ObLTIO TpeyiokeHo cozfanue Kosekuuu in vitro peKux W SHIEMUYHBIX BUJIOB
pactenuit auxopacrymeid ¢aopsl benapycu, Poccum, Keipreizcrana Ha OCHOBe
MPUPOJHBIX MCTOYHUKOB M CYIIECTBYIOIIMX KOJUIEKIMH in vitro ctpan EBpA3DC ¢
1IEJIBI0 COXpaHEeHMs reHo(doHa U OMopazHOoOOpa3usl, PEUHTPOIYKIIMM U TOJAXOJ0B K
UX TPOMBIIUIEHHOMY MCIOJIB30BAHUIO JUISI TIOJy4eHUS! OUOTEXHOJOTMYECKOTO
pacTUTENbHOTO  Chipbs. OOMEH ONBITOM TIPU  CO3JJaHUM  W/WIW  Pa3BUTUU
HallMOHAJIBHBIX KOJUIEKIMI KYJIBTYpP PacCTUTEIBHBIX KJIETOK, MEPUCTEM, CTEPUIIBHBIX
pacreHuil in vifro peAKUX W DHAEMUYHBIX BHJIOB pacTEHU, B TOM YHCIE UX
JIETIOHUPOBAHUE TPU MOHUKEHHBIX TEMIIEpaTypaX M KPUOCOXPAHEHUE; MPOBEICHUE
IIKOJI (CEMUHAPOB) W/WIU CTAXUPOBOK MO METOJAM TOJYUEHUS M XapaKTEePUCTUKU
KYJBTYp KJIE€TOK, OPraHOB, TKAHEW U PACTECHUU in Vifro peAKUX U YHIACMUYHBIX BUJIOB,
a Tarke cosnaHue obmmx 1 EBpA3DC 06a3 JaHHBIX IO ATUM KOJUICKIIUSIM,
00ecCIeYnT COrJacoOBaHHOE B3aMMOJICHCTBUE CHEIUAINCTOB Pa3HBIX CTPaH C y4ETOM
HallMOHAJIbHBIX 3aKOHOIaTEILCTB U BeJleHHs] KpacHbBIX KHUT.
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HARMONIZING RULES OF THE GRANTED, ACCESS AND CROSS-
BORDER TRANSMISSION OF PLANT FACILITIES DEPOSITED IN
VITRO, INCL. RARE AND ENDEMIC PLANT SPECIES

V. Reshetnikovl, L. Mitrofanovaz, A. N0s0v3, 0. Molkanova4, 0. Korotkovs,
T. Fomenko', A. Spirydovich'

'Central Botanical Gardens NAS of Belarus

Minsk, 270012, Surganova str. 2B, e-mail: 4 Spiridovich@cbg.org.by

*Nikitsky Botanical Gardens - National Scientific Centre

298648, Yalta, Crimea, e-mail: irimitrofanova@yandex.ua

3 Institute of plant physiology of K.A.Timiryazev of the Russian Academy of Sciences
127276, Moscow, Botanicheskaya St., 35, e-mail: al_nosovi@mail.ru

4 Main Botanical Garden of the Russian Academy of Sciences

127276, Moscow, Botanicheskaya St., 4, e-mail: molkanova@mail.ru

> Volgograd Regional Botanic Garden

400007, Volgograd Region., Volgograd, Village of Metallurgists, 68,

e-mail: vrbs@list.ru

Urgency of the problem is to develop a common methodology for the integrated
study of the in vifro conservation and practical use of the endemic and rare plant
species, as part of the National plant Biodiversity Strategy in Russia, Ukraine and
Belarus.

The Global Strategy for Plant Conservation had been adopted in 2002, the main
aim of this document was to stop the ongoing process of the loss of plant biodiversity.
For example, the Belarus flora is about 12 thousand species, where about 2.1 thousand
species of higher and more than 9 thousand lower plants (algae, lichens) and fungi are
presented. More than 70 native species of wild plants has been lost over the last
century on the territory of Belarus.

Many species of rare plants have irrevocably lost. The problem can be solved by

establishing seed banks and banks of cells and tissue cultures. The project of interstate
target program of the Eurasian Economic Community "Innovative Biotechnology" has
proposed the creation of in vitro collections of rare and endemic species of wild flora
of Belarus , Russia, Kyrgyzstan based on natural sources and on the examples of
existing in vitro collections of EurAsEC countries. It is necessary to conserve genetic
resources and biodiversity, and to develop the reintroduction approaches and industrial
use of biotechnological plant materials.

Exchange of the experience in the creation and / or development of national in
vitro collections of plant cells , meristems , sterile plants of rare and endemic plant
species of, including their deposition at lower temperatures and krioconcervation ,
holding schools (seminars ) and / or training on the preparation and characteristics of
cell cultures, organs, tissues, and in vitro plants of rare and endemic species, and the
creation of common databases for the EurAsEC of these collections will provide the
coordinated interaction of specialists from different countries in accordance with
national legislation and the Red Data Book.
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KJOHAJIBHOE MUKPOPA3MHOXEHUE XBOUHBIX YEPE3
COMATHUYECKH SMBPUOTEHE3; TEOPETUYECKHUE U
ITPUKJIAAHBIE ACIIEKTbBI

N.H. TperbsikoBa, E.B. Bopomniosa, A.C. UBanuukasi, M.J. Ilak
VYupexnaenue poccuiickoid akagemMuu Hayk. MHctutyTt neca um. B.H. CykaueBa

CO PAH
660036, Kpacnosipck, Axkagemropoaok 50, ctp.28, e-mail: culture(@ksc.krasn.ru

3a 29 ner ¢ MOMEHTa OTKpHITHS comarudeckoro smOpuoreneza (CD) y
Picea abies (Hakman et al., 1985) Obi1 HakomieH omnpejeseHHbIH (haKTUYeCKHit
MaTepual Mo U3y4YeHUIO MOP(OJOTUYECKUX, TMCTOIOTUYECKUX, (PU3HOJOTUYECKUX U
MOJIEKYJISIDHBIX ~ OcOO€HHOcTel  (OopMUpOBaHUS COMATUYECKUX 3apoJIbImiel Y
TOJIOCEMEHHBIX pacTeHuit. OTHaKO MEXaHU3M ATOro (eHOMEHa Y XBOWHBIX pacTeHUi
ocraercs ci1abo m3ydeHHbIM. Ha ocHOBaHMM IUTO3MOPHOIOTUYECKUX UCCIIEIOBAaHUM,
HamMu ObUIa TIOCTpOEHa UUTOPU3MONIOrHYecKas MoJelb UHAYKIMU CD 'y BUIOB
cemelictBa Pinaceae. CornacHo 3Toil Mojenu, uHAykius CO HaOIr0/1amack TOIBKO Y
AKCIIAHTOB €JIMHUYHBIX JIepeBheB — JIOHOPOB. IlepBas mopdoreHeTnueckas peaxiius
KJIETOK B KYJITYPE 3apOAbIIIEH U KyJbType MeraramMeTouToB Iula Moj JeHCTBUEM
ayKCMHOB — KJIETKM CTaHOBWIKCH BOCIHPUUMYMBBIMU, YTO BBIPAXKAIOCh B HUX
yamuaennn  (mo  300-500 mx). Ha cienyromeM asTtane YIUIMHEHHBIE  KIIETKH
nojiBeprajivuch nossipuzanuu. IloaspuszoBanHbie KIETKH B KyJIbType MeraraMeTo(puToB
U KyJbType 3apoAbllIeil «BCIIOMHHAIN» CBOK HMCTOPHIO: y TMEPBBIX (popMupoBascs
IIEHOIUT, KaK y CBOOOJHOSJCPHOTO 3>KEHCKOro Tramerodura, a y BTOPBIX —
MOJIIPU30BAaHHAs KJIETKA, HAIOMHUHAIOMIASL «3UTOTY». B KylnbType MeraraMmetouToB
cBOOOJHBIE S/Jpa CMEIAINCh K OJHOMY U3 IOJIIOCOB KIETKH, re (hopMupoBaIn
sMOpuona. B KynbType 3apojplllieil  BBITSHYThIE  KJIETKH  TOJBEPTajuch
ACUMMETPUYHOMY JIeJIeHUI0 ¢ oOpa3oBaHMEM WHHIMANIEH U KJIeTOK—TpyOok. B
npoaudepupyrome KyJabType 3apojiblllieii W MeraraMeTro(uToB 3MOpPHUOTEeHHBIE
KJIETKU (MHMIIMATIW) T[peTepIieBajJd MHOTOYHUCICHHbBIE [eJIeHUs W (QOpMUpPOBAIU
r0OyJIBl  3apOJBIINIe, Ha JAUCTAJILHOM  KOHIIE KOTOPHIX  OOpa30BHIBATIUCH
sMOpHOHaIbHbIE TPYyOKH, ciararoluque cycrenzop. Ha sToMm srtame nuia skcrpeccus
AMOPHUOTEHHOI0 MOTeHIMala. B aMOpruoreHHOM Kajuryce, Hapsiay C¢ oOpa3oBaHHEM
17100y 3apoJIbIiieid, MPOUCXOIUIO0 AKTUBHOE JIEJICHUE BBITSIHYTHIX dMOpPHOHATBHBIX
TpYOOK C OTWICHEHUEM HOBBIX MHUIIMATECH U HOBBIX YMOPUOHAIBHBIX TPYOOK. KieTku
npoaudepupyromeid IMOPUOHATBHO-CYCTIEH30PHON Macchl NPHOOpETai  CTaTycC
cTBOJIOBBIX. Ha gaHHOM »5Tame NpOUCXOJUIIO BKIIOUEHUE CAMOpPETyJIHpYroUeiics
MPOrpaMMbl  AMOPUOHATIBHOTO PpPa3BUTUS — TUIO (OPMUPOBAHUE COMATUUECKHUX
3apojsimeid. [Ipu cyOKynpTUBUpOBaHNM KauTycoB Ha cpeasl AW u LV, nomoaHeHHbIe
ABK, y comatruecKkux 3apo/ibpiiieil Habmoaiach akTuBHas JuddepeHnnanus TkaHei
Y BBI3pEBAaHUE 3apO/Ibllieii, KOTOphIe MPU MEePEeHOCe WX Ha Oe3ropMOHAIIBHBIE CPEJIbl
npopactanu. PazpaboTanHasi HaMu OUOTEXHOJIOTHS MCIIOJIB3YETCS B IUIAHTAIMOHHOM
JIECOBBIpAIlMBAHUM XBOHHBIX B CUOUpH.
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CLONAL MICROPROPOGATION OF CONIFERS BY SOMATIC
EMBRYOGENESIS: THEORY AND APPLICATIONS

Iraida N. Tretyakova, E.V. Voroshilova, A.S. Ivanitskaya, M.E. Pak

V.N. Sukachev Institute of Forest, Siberian Branch, Russian Academy of
Sciences.

660036, Russia, Krasnoyarsk, Akademgorodok, 28/50,

e-mail: culture@ksc.krasn.ru

Over 29 years, since somatic embryogenesis (SE) was found in Picea abies
(Hakman et al., 1985), a considerable body of facts has been developed regarding
morphological, histological, physiological, and molecular characteristics of somatic
embryo formation in gymnosperms. However, the mechanisms controlling this
phenomenon in conifers are still little studied. We used the results of our
cytoembryological studies to build a cytophysiological model of SE induction in
species of Pinaceae family. With this model, SE was induced in explants of only few
donor-trees. During the initial auxin-triggered morphogenetic reaction, cells in an
embryonic and megagametophyte cultures became competent, which competence was
clear from their growing in length to 300-500 pum. At the next stage, the elongated
cells were subjected to polarization. The polarized cells in both cultures ‘remembered’
their history: while coenocyte like in a free-nucleus female gametophyte developed in
cells in the megagametophyte culture, in those in the embryonic culture polarized cells
began to resemble ‘zygotes’. In the megagametophyte culture, free nuclei move to
either cell pole to form embryoids. In the embryonic culture, elongated cells divided
asymmetrically to form initials and tube-cells. In the proliferating megagametophyte
and embryonic cultures, embryogenic cells (initials) experienced multiple divisions
and formed embryo globules, at the distal ends of which embryonic tubes developed,
which made up suspensor. This was the stage where the embryo production potential
was exhibited. In embryogenic calluses, elongated embryonic tubes divided
intensively and new initials and new embryonic tubes occurred, along with embryo
globule formation. Cells of the proliferating embryonic suspensor mass became stem
cells. At this stage, a self-regulated embryo development program was triggered, i.e.
somatic embryo formation was in process. After the calluses had been transferred to
ABA-supplemented Al and LV media, tissues differentiated intensively in embryos
and embryos maturated. When transferred to hormone-free media, mature embryos
germinated. The biotechnology we developed is nowadays used to establish conifer
plantations in Siberia.
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K BOIIPOCY O PENPOAYKTHUBHOW BHOJIOI'MHW LBETKOBBIX
PACTEHUU KPBIMA

C.B. llleBueHKo

Hukurckuii 6otannyeckuit can — HarmoHanbHbIN HAyYHBIN [EHTP
298648, Pecnyonuka Kpeiwm, 1. Anta, nrt Hukura

e-mail: shevchenko nbs@ukr.net

[Iporecchl penpoayKIuu UrparoT Ype3BHIYAHO BaXKHYIO POJIb B €CTECTBEHHOM
BOCIIPOM3BEJICHUM  PACTUTEIBHOIO IOKPOBAa, COXpaHeHUU (GuropazHooOpasus,
BOCCTaHOBJIEHUU HApYIIIEHHOTO aHTPOIIOT€HHON Harpy3Koil paBHOBecus B OMOTOMAaX.
N3ydyeHnne Bcex OTanoB penNpoAyKTUBHOTO IMKJIA  IMO3BOJISIOT BBISIBUTD
3aKOHOMEPHOCTH (POPMHUPOBAHUS PENPOIYKTUBHBIX CTPYKTYpP, KOTOpPbIE MOTYT OBITH
WCIIOJIb30BAHbl JIJISl PEIIEHUS] CIOPHBIX BOIPOCOB CUCTEMATUKU U (PUIOTCHUH,
CO3/1aHUSI HOBBIX ()OPM U COPTOB XO3AKWCTBEHHO 3HAUMMBIX KYJIBTYp, a Takke JUis
MOTOJIHEHUST  (DaKTUYECKOro Marepuaja 1o o0med >MOpPHOJIOruM pacTeHUd U
anTAKosorud. B HukurckoM 60TaHUYECKOM cajly B TE€YEHHE MHOTHX JIET TIPOBOISTCS
UCCIIEeIOBaHUsl PENPOAYKTUBHBIX MPOIECCOB psijia BHUJIOB IIBETKOBBIX pacTEeHU B
npenenax ux npupojaHoro apeana B Kpemmy (Arbutus andrachne L., Pistacia mutica
Fisch. Et Mey., Fumana thymifolia 1., Paeonia tenuifolia L., Campanula sibirica L.,
C. taurica Juz., C. talievii Juz., Glaucium flavum Crantz u J1p.) u
UHTpoayIHpoBaHHbIX Ha FOxHbI Oeper KpsiMa BUIOB (Asimina triloba (L.) Dunal.,
Davidia involucrata Baill, Camptotheca acuminata Decne, Olea europaea L.
Zizyphus jujuba Mill., Magnolia grandiflora L., Magnolia kobus var. boreales Sarg.,
Liriodendron tulipifera L., Passiflora caerulea L., Passiflora incarnata 1..). B
pe3yJbTare ompejeieHbl TUIbl (JOPMUPOBAHUS T'€HEPATUBHBIX CTPYKTYp, IMOKa3aHa
B3aMMO3aBUCUMOCTh T€HE3MCa MYXKCKUX U JKEHCKHUX DJJIEMEHTOB, a TaKkke
COINIACOBAHHOCTH IIpollecca ULBETEHWS W JACHCTBUN  HACEKOMBIX-OIBLIATEIIEH.
BrisiBiens! cnernu@uueckue mnpucrocobseHus, obecrneunBaronme 3¢(HEeKTUBHOCTD
OTBUIEHUS! U TOCJEIYIOIIKE MPOLECCHl OIUIOJOTBOPEHUSI U (GOPMUPOBAHUS CEMSH, a
Takke 0COOeHHOCTH aucceMuHanuu. [lokazaHo, 4TO CpPOKHM M MPOJOJIKUTENBHOCTD
TOT0 WJIM WHOTO 3Talla perpolyKTUBHOTO IIMKJIA B 3HAYUTEIbHOI CTENEHU 3aBUCAT OT
YCIOBHUI TPOM3pacTaHusi, YTO OCOOEHHO YETKO MPOSBISIETCS Y UHTPOAYLUPOBAHHBIX
BUJ0B. Ha mpuMepe u3yueHHBIX BUAOB CJ€JIaHO 3aKJIIOYEHHE O IUIACTUYHOCTH U
HAJIe)KHOCTU CUCTEMBI  PENpOAYKIIMUA IIBETKOBBIX pacTeHuil, o0 aJanTUBHOM
HANPaBJICHHOCTH JBOJIIOIMOHHBIX MpeoOpa3oBaHMil PENpOAyKTUBHBIX CTPYKTYp VIS
obecrieueHus] BaKHEHIIUX TAllOB BOCIIPOU3BEACHUS U PA3MHOKEHUSI — ONBUICHUS U
JIMCCEMUHAIINY, a TAK)Ke TTOKa3aHO 3HAYEHUE 3HAHUHN PEenpOyKTUBHON OMOJOTUU IS
Pa3BUTHS pa3IMYHBIX HANPaBlIeHU OOTAHUYECKOI HAYKH.
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TO THE QUESTION OF THE REPRODUCTIVE BIOLOGY OF FLO-
WERING PLANTS OF THE CRIMEA

S.V. Shevchenko
Nikita Botanical Gardens — National Scientific Centre
298648, Crimea, Yalta, Nikita, e-mail: shevchenko nbs@ukr.net

Processes of the reproduction play an important role in natural multiplication of
the plants, preservation of phytodiversity, reconstruction of the broken balance in the
biotopes by anthropogenic loading.

Study of all stages of the reproductive cycle permit to discover basic laws of the
reproductive structures formation which may be used for decision of disputable
questions in plant systematization and philogenation, for creation new forms and
varieties of valuable cultures, and for the replenishment of factual material in plants
embryology and antecology.

In Nikita Botanical Gardens during many years the investigations of the
reproductive processes in the species of the flowering plants in the conditions of their
natural area in the Crimea (Arbutus andrachne L., Pistacia mutica Fisch. Et Mey.,
Fumana thymifolia L., Paeonia tenuifolia L., Campanula sibirica L., C. taurica Juz.,
C. talievii Juz., Glaucium flavum Crantz at c.), and the introduced species on the
Southern Coast of Crimea (Asimina triloba (L.) Dunal., Davidia involucrata Baill.,
Camptotheca acuminata Decne, Olea europaea L., Zizyphus jujuba Mill., Magnolia
grandiflora L., Magnolia kobus var. boreales Sarg. Liriodendron tulipifera L.,
Passiflora caerulea L., Passiflora incarnata L.) have been carried out.

As a result the types of generative structures formation have been determinated,
the interconnection of male and female elements genesis and the coordination of
flowering processes and the actions of insects-pollinators have been shown.

Specific adaptations provided the effective processes of pollination, fertilization
and seeds formation, and also dissemination has been presented. It’s been shown that
periods and duration of reproductive cycle stages in plants depend on the condition of
vegetation, which has been displayed especially clearly in the introduced species.

The conclusions about plasticity and reliability of the reproduction system of the
flowering plants, about adaptive direction of the evolutional transformations of the
reproductive structures for the guarantee of the most important stages of reproduction
and multiplication — fertilization and dissemination have been made, and also the
significance of knowledge of reproductive biology for the development of the different
direction of the botanical science has been shown.
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HELIANTHUS GENUS: THE USE IN SUNFLOWER BREEDING,
RECENT DEVELOPMENTS IN WILD SUNFLOWER SPECIES AND
PLANT CONSERVATION UTILIZING FROM BIOTECHNOLOGY

Yalcin Kaya
Trakya University Havsa MYO,
Havsa, Edirne, Turkey, e-mail: yalcinkaya22(@gmail.com

Helianthus genus consisting 52 species called as sunflower has very valuable
sources to use for vegetable oil, confectionery, birdseed and ornamental purposes, etc.
Conservation of genetic resources both in sunflower and also other crops is so
essential and plays the vital role for biodiversity in sustaining the mankind and earth
for future food security and for developping new crop varieties for future generations.
Recent progresses in biotechnology have generated new opportunities and expanded
for conservation and utilization of sunflower genetic resources. For instance,
molecular marker techniques offer the assuring plant breeding more precise and faster
and used for screening of germplasm to study genetic diversity, identifying germplasm
collections efficiently, testing wild accession for stability and reliability, and
determining taxonomic relationships. /n vitro culture and cryopreservation techniques
have made easier for collecting and conserving genetic resources especially which
have difficulty to conserve as seeds. Analyzing variations in the DNA level of
sunflower plants have already been used to study the extent and distribution of
variation in species gene-pools and to investigate evolutionary and taxonomic
relationships among sunflower populations. On the other hand, the genetic potential of
crop production has been widen by integration of biotechnology and molecular
methods in conventional breeding especially transferring useful genes from sunflower
wild species until today. Interspecific hybridization and introgression has been often
also used successfully in sunflower breeding to transfer many useful characters
(drought and salinity resistance, source of cms, disease resistance, etc.) due to
difficulties for crossing between wild and cultivated ones. Especially embryo rescue
method has been used commonly in sunflower to overcome these barriers. Recent
investigations utilizing molecular tools indicated that genetic diversity of cultivated
sunflower was much wider than previously thought because of that many crosses and
gene transfers from wild species have been performed until today. On the other hand,
the use of new uniform and high yielding varieties used in modern agriculture causes
the erosion of genetic diversity of landraces, old and local cultivars. Biotechnology
and molecular tools will help to detect for domestication and contamination ratios of
wild sunflower species with alien genes in home lands.
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AN OVERVIEW OF BIOTECHNOLOGY AND MUTATION BREEDING
FOR FEEDING THE WORLD

S. Mohan Jain
Department of Agricultural Sciences, University of Helsinki
PL-27, Helsinki, Finland, e-mail: mohan.jain(@helsinki.fi

Plant breeders are faced with new challenges such as climate change, human
population growth, etc., which threaten to sustain food production worldwide. There
are visible signs on the negative impact on world food production and rise in food
price. Mutations are induced to enhance the mutation frequency rate since the rate of
spontaneous mutations is very low and difficult to exploit by the plant breeders. Over
3000 officially released mutant varieties have been released worldwide
(www.iaea.org). The main advantage of mutagenesis is the selection of mutants with
multiple traits. By transgenic approach, single gene trait transgenic plants have been
produced; moreover, consumers are not ready to accept genetically modified food.
Bio-safety regulations are not applied to mutants. By using in vifro techniques plant
regeneration is successful of all major food and horticultural crops. Micropropagation
via organogenesis is routinely used for clonal propagation of ornamental plants and
other vegetative propagated plants, especially woody and fruits trees. Explant, e.g.
shoot meristem is treated with mutagen and regenerate shoots followed by root
formation; mutants are selected under the selection pressure e.g. disease, salt, drought.
The selected mutant plants are transferred and evaluated in the greenhouse and finally
to the field evaluation and use them for crossing with other varieties. An overview will
highlight several mutants in different crops- tomato (drought and salt tolerant), banana
(Black sigatoka and Fusarium wilt tolerant), date palm (Bayoud disease), and
strawberry (Phytophthora cactorum tolerant), wheat (salt tolerant, and resistance to
yellow rust, sesame (insect resistance), and rice (dwarf, salt tolerant).
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0310POBJIEHUE MUKPOPACTEHUHN KAPTO®EJISI OT BUPYCOB
METOJ0M KOMILIEKCHOM TEPAITUA

O.10. AmnxtonoBa, E.A. KpbuioBa, A.P. IllyBasoBa, O.IQ. IlysaJos,
T.A. I'aBpuJIeHKO

Bcepoccutickuii  HaydyHO-UCCIEIOBATEILCKUH  MHCTUTYT  PacTEHHUEBOJICTBA
um. H.W. BasunoBa, PACXH

Poccus, Cankr-IletepOypr, e-mail: olgaant326(@mail.ru

JIist HaJIeKHOTO COXPAHEHUS KOJUIEKIIM BEr€TaTUBHO PAa3MHOXKAEMBIX KYJIBTYP
U, B YaCTHOCTH KapTodeis, HeOOXOAUMBI PEryJISpHBIN KOHTPOIb (UTOCAHUTAPHOTO
craTtyca 00pa3iioB M pa3paboTka 3(H(PEKTUBHBIX METOJOB AIUMUHAIIMN BHUPYCHBIX
natoreHoB. B nmaHHON paboTe MBI IpPOBEIM O3JI0pPOBIEHUE in Vitro pacTeHUui
KapTodelis ¢ UCTOJIb30BaHUEM MOIUMDUIIMPOBAHHBIX METOJ0B KOMIUIEKCHOM TepMO- 1
XeMOTepanuu.

Marepuaiom i uccienoBanuii mociayxuiau 110 pacrenuit 107 oOpasion
YyeThipeX KYJIbTYPHBIX W CEMH JUKUX BHUAOB Kaprodens. IIpeaBapurensHo Bce
pactenus OblIM MporecTupoBanbl Ha npucytcrBue Bupycos MBK, YBK, SBK, BCJIK
u XBK wmeromom OT-IIIP c¢ mnpatiMepamu, crnenu@uUIHBIME K pa3IdYHBIM
MOCJIEIOBATEILHOCTSIM BUPYCHBIX TeHOMOB (Singh, 1999; Peiman, Xie, 2006; Xu et
al., 2010). boapmmHCTBO OTOOpaHHBIX I ucciaenaoBanus pactenuin (71,8%)
COJIEPKAJIO HECKOJBKO BHUPYCOB B pa3jIMYHBIX coueTaHusaX, a y 10% wu3 HuxX, B
OCHOBHOM y a0OpUT€HHBIX YWIMICKUX COPTOB, OBLIN TMAarHOCTUPOBAHBI YETHIPE-TISITh
BHUpPYCOB 0/IHOBpeMeHHO. Haubosee pacnpocTpaHeHHBIMU OKa3aiuch BUpychl MBK,
SBK u YBK (coorBercrBenHo 70,9%, 55.5% u 54.5% oT uucia U3YyUYEHHBIX
pacTeHuii).

O3/10poBJIEHHE TPOBOJUIN C HKCIOIB30BAHUEM MOJUPUIMPOBAHHOIO METOAA
KOMIUIEKCHOI TepMo- U XeMoTepanuu B JABYX Mojau¢ukauusx — ‘A’ u ‘B’. B obeux
CXEeMaxX MUKpPOYEpPEHKH MOMelaid Ha 0e3ropMOoHalIbHYI0 cpery MS ¢ pubaBupuHOM
(50 Mr/) 1 moaABepraiu Bo3AeHCTBUIO MTOBHIIIEHHOU TemmiepaTyphl (36°C). Cxema ‘A’
BKJIIOYAJa TPU LHUKJIA KOMIUIEKCHON Tepanuud NpOoJOJDKATEILHOCTEI0O 4 Heaenun
KaK[bplid, TIOCIE OSTOr0 pACTEHUS JIONOJHUTENBHO BBIIEPKUBAIM Ha Ccpele ¢
pubaBupuHOM B TeueHwe Mecsia npu 26°C. Cxema ‘B’ Oblia ucronb3oBaHa s
00pa31loB, CWJIbHO YTHETABIIUXCS IPU TOBBIMIEHHBIX TeMIlEpaTypaxX, B HeW ObLI
OMYIIEH OJMH U3 ATAIOB TEPMOOOPAOOTKU U pacTeHUs A0JbIIe (6—8 HeseNnb) pociiv Ha
cpejie ¢ pubaBUPHUHOM.

[Tocne 3aBepiieHWss Tepanuu KIOHBI OBUIM TOBTOPHO IPOTECTHPOBAHBI HA
Hanuuue BupycoB Metojgom OT-IIP. Yacrora snuMuHanMuM BUPYCOB COCTaBHIIa OT
52,5% (SBK) no 85,7% (XBK). beuio monyueno 48 wimonoB (43,6% oT uwncia
MPOLIEANIUX MNPOIEAYPY O3OPOBICHUS), MOJHOCTHIO CBOOOIHBIX OT TECTHUPYEMBIX
BUpYycOB. M3 HuUX 13 KIOHOB ObUIM O370pOBIEHBI OT 3—4 BUPYCOB OJIHOBPEMEHHO.
CratucTUYeCcKy 3HAYMMBIX pa3inyuii B 9QGeKTUBHOCTU cXeM ‘A’ u ‘B’ BBISBIECHO HE
0b110. CBOOOTHBIE OT BUPYCHBIX MH(MEKIINNA MUKpOpacTeHus: OyIyT CIY>KUTh OCHOBOM
JUISL CO3/TaHUSI KPUOKOJIJIEKIIUU KapTOQes.
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VIRUS ERADICATION OF POTATO MICROPLANTS USING THE
METHOD OF COMBINED THERAPY

0.Y. Antonova, E.A. Krylova, A.R. Shuvalova, O.Y. Shuvalov,
T.A. Gavrilenko

N.I. Vavilov All-Russian Research Institute of Plant Industry RAAS
Russia, Saint-Petersburg, e-mail: olgaant326(@mail.ru

Potato species are host to the largest number of viruses. Viral diseases are easily
transmitted from one year to the next causing accumulation of viruses. Therefore,
reliable preservation of potato collections requires the regular monitoring of the
phytosanitary status of the accessions and the development of effective methods of
viruses elimination. Thermo- and chemotherapy are used for production virus-free
plants. In this research we propose modified complex approach for virus eradication of
potato in vitro plants.

One hundred ten microplants of 107 accessions of 4 cultivated and 7 wild potato
species were involved into in vitro virus eradication program. Presence of viruses in
plants before eradication was analyzed using RT-PCR with virus specific primers
(Singh, 1999; Peiman, Xie, 2006; Xu et al., 2010). Most plants (71.8%), especially
Chilean landraces, were infected by the multiple viruses (up to five viruses
simultaneously). The viruses PVM, PVS and PVY have been shown to be the most
widespread (70.9%, 55.5% and 54.5% respectively).

We used a complex therapy as combination of thermo- and chemotherapy with
ribavirin (50 mg/L). The method was developed in two modifications - 'A' and 'B'. In
both schemes the cuttings of in vitro potato plants were cultured in hormone free MS
medium with ribavirin at +36°C. Scheme 'A' includes three 4-weeks stages of complex
therapy (ribavirin and 36°C), finally the plants were exposed 4 weeks in ribavirin-MS
medium at 25°C. Scheme 'B' was used for the accessions which were not resistant to
high temperature treatment. In the B program one step of thermotherapy was absent
and these plants were grown for a longer time (6-8 weeks) in ribavirin medium at
room temperature.

The presence/absence of viruses in eradicated plants was tested by RT-PCR with
specific primers. The frequency of viruses’ elimination in the eradicated plants varied
from 52.5% (PVS) to 85.7% (PVX). Efficiency of two therapy methods was
compared; there was no statistical significant difference between two programs. 48
virus-free plants were obtained using both methods. 13 of these plants were eradicated
simultaneously from multiple virus infections (3-4 viruses). The virus-free microplants
will be included in the program for cryopreservation and will serve as a basis to create
potato cryo-collections.

This research was supported by grant ISTC 3329.
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W3YUEHUE CIOCOBHOCTH TMIIEHULBLI TETPAILUIOUJIHON
TRITICUM DICOCCUM (SCHRANK) SCHUEBL K HHAYKIHUU
HOBOOBPA3OBAHUM IN VITRO

A.A. No6poBa, U.C. 3am6pudom, O.JI. llecTtonau
CenekIMOHHO-TeHeTUYeCKU MHCTUTYT — HallmoHansHbI# 1IeHTp
CEMEHOBOJICTBA M COPTOU3YUEHUS

65036, Ykpauna, Onecca, OBuauonosibcbkas Aopora, 3,

e-mail: dobrovaann(@gmail.com

[TonObl W JBO3EpHSHKH WCIONB3YIOTCS B CEJICKIMOHHOW TMpakTUKe IS
oOoraieHusi TeHOTUIIOB MSTKOW MINEHUIIbI HOBBIMM TIOJI€3HBIMHU IPU3HAKAMH, B
YaCTHOCTH, BBICOKMM COJIepKaHMEM Oejlka B 3€pHE, YCTOWYMBOCTBHIO K TPUOHBIM
00J1e3HsIM, 3aCYX0yCTOMUNBOCTHIO, MOPO30CTOMKOCTHIO U Apyrumu ([lopodeen, 1987).
WN3yuenue  rarmionpoIyKIIMOHHOW  CHOCOOHOCTM  TETPAIUIOUTHOW  TIICHUIIBI
[PEACTABIIAET HAYUYHBINA U MPAKTUYECKUN MHTEPEC.

[lenpto gaHHON pabGoOThl OBLIO W3YYEHHUE CHOCOOHOCTH K  HMHAYKIIUH
HOBOOOpa30BaHM TeTpaIuIONaHON mmenunen Triticum dicoccum (Schrank) Schuebl.
Marepuanom CciayKuwin spble U 0o3uMble (QopMbl meHUIbl. KynbTuBHpoBaHuE
MPOBOJMIIOCH COTJIacCHO pa3zpaboTaHHON MeTojuke. O3uMble (HOPMBI TECTUPOBAIUCH
Ha JBYyX nurtaTesbHbIX cpenax: BAD-1 u 190-2, apwie popmbl — Ha cpenax C17 u M42
u nx momubpukammsx Cl17a, C17B, CM u M42H. ¢ OJUHAKOBBIM COJEpKaHUEM
ropmoHoB (2 wmr/a 2,4-JI, 0,5 Mr/a KdHeTHMHA) U WCTOYHUKOB yriiepoaa (60 r/a
caxapo3bl U 17,5 /11 rimoko3sr) (3amO6pubop, 2013).

[TokazaHo, 4yTO Ha ypOBEHb WHJYKIIUA HOBOOOpA30BaHUU BIIUSI KaK T€HOTHI
UCCIIElyEMBIX pPACTEHUN, TaK W cpebl i KylabTUBUpoBaHus. O3umblii copt 7.
dicoccum var rufum He cpopMmupoBail HoBooOpazoBauuil. Spas ¢opma 7. dicoccum
var rufum chopMmupoBaia HOBooOpa3oBaHus ¢ yactoroit oT 2,53 £ 0,69 mt. Ha 100
NBUILHUKOB (cepena M42n) no 5,61 £ 1,57 mr. Ha 100 neuibHUKOB (cepena 190-2).
Ozumsbie hopmsl 1. dicoccum var atratum v T.dicoccum var tricoccum chOpMUPOBAIH
HOBOoOOpazoBaHus Ha cpene BAD-1 ¢ wactoroii 1,21 + 0,32 mt. Ha 100 NbUILHUKOB Ta
1,23+0,5 mr. ©Ha 100 0OBUIBHUKOB COOTBETCTBEHHO. MaKCUMalbHBI YpPOBEHb
MHIYKIIMM HOBOOOpa3oBaHUH i spbIX (opM HaOIOJaIC HA MUTATEIbHBIX Cpeaax
190-2 u mogudukanusx nurareabHbx cpea C171, CM u C17B.

Takum oOpa3oMm Obula TPOTECTHPOBAHA CIIOCOOHOCTh TISITU TE€HOTHUIIOB
TETPAIUIONIHBIX JBO3EPHIHOK K UHIYKIIMA HOBOOOPA30BaHUM B KyJIbTYype MBIJILHUKOB
in vitro M OIpeeNIeHbl ONTUMAaJbHBIC YCJIOBHS I WHAYKIIMM HOBOOOpPa30BaHUIA
TUMHU (hopMamu.
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INVESTIGATION OF THE TETRAPLOID WHEAT TRITICUM
DICOCCUM (SCHRANK) SCHUEBL ABILITY TO THE IN VITRO
INDUCTION

H.A. Dobrova, I.S. Zambriborsh, O.L. Shestopal

The Plant Breeding and Genetics Institute — National Center of Seed & Cultivar
Investigation National Academy of Agricultural Scientce of Ukrain

65036, Ukraine, Odessa, ,Ovidiopolska road, 3, e-mail: dobrovaann(@gmail.com

Triticum spelta and Triticum dicoccum are used in breeding for the enrichment of
bread wheat genotypes with new useful features, in particular, high level of the protein
content in grain, resistance to the fungal diseases, drought, frost and other (Dorofeev,
1987). Investigation of the tetraploid wheat haploid production ability has scientific
and practical interest.

The aim of this work was studying in vitro the tetraploid wheat Triticum
dicoccum (Schrank) Schuebl induction ability. The plant materials: spring and winter
wheat. Culture was carried out according to the developed technique. Winter forms
was tested on two nutrient media: BAD-1 and 190-2, spring forms - on C17 and M42
media and their modifications: C17n, C17B, CM and M42n with the same hormones
content (2 mg/1 2,4-D, 0.5 mg/1 kinetin) and sources of carbon (60 g/l sucrose and 17.5
g/l glucose) (Zambriborsch, 2013).

It was shown that the plants genotype and culture media affected the level of
induction. Winter form 7. dicoccum var rufum did not produce new formation. The
frequency of spring form 7. dicoccum var rufum induction was from 2.53 + 0.69 pc.
per 100 anthers (media M42n) to 5.61 + 1.57 pc. per 100 anthers (media 190-2).
Winter forms 7. dicoccum var atratum and T.dicoccum var tricoccum produce new
formations on BAD-1 media with a frequency of 1.21 + 0.32 pc. per 100 anthers and
1.23 + 0.5 pc. per 100 anthers respectively. The maximum level of induction for spring
forms was observed on nutrient medium 190-2 and nutrient modified media C17n ,
CMand C17B .

Thus the in vitro induction ability of five tetraploid genotypes of 7. dicoccum
was tested. The optimal conditions for the induction of these forms were investigated.
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OCOBEHHOCTHU KYJbBTUBHUPOBAHWUSA IN VITRO DESCHAMPSIA
ANTARCTICA DESV. C PA3HBIX MECT IIPOU3PACTAHUA B
MPUBPEXHOW AHTAPKTUKE

O.M. 3arpuuyk', HM. JIpo6sik', H.IO. Iapuukosa®, M.A. Koszepenxas’,
B.A. Kynax®
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Bnagumupa I HaTroka

VYxpauna, Tepronons, e-mail: zagrichuk oks(@mail.ru

2I/IHCTI/ITyT MoJIeKyJIipHOM Onosoruu u renetuku HAH Ykpannbl

Kues, Ykpauna, e-mail: kunakh@imbg.org.ua

*KreBCKHit HALMOHATBHBIN yHuBepcuTeT uMeHn Tapaca [lleBuenka

Yxpauna, Kues, e-mail: iryna.kozeretskal@gmail.com

Deschampsia antarctica Desv. siBS€TCsl YHUKAJIBHBIM IPEJICTABUTENIEM CeMecTBa
3JIaKOBBIX, YTO BETETHPYET B 0cO000 CypoBbIX ycioBusix AHtapktuku (Alberdi et al.,
2002). Ilensto paboThl OBLIO CpaBHEHHE YCIOBUN BBOAA U KYJIbTUBUPOBAHUS in Vitro
D. antarctica w3 pa3HBIX MECT MIPOU3PACTAHUS B IPUOPEIKHON AHTAPKTUKE.

B pabote wucrnonp3oBagn ceMeHa, cOOpaHHbIE Ha apxurenare ApreHTHHCKHUE
octpoBa (I'amunzes, Ckya), a Taxke Ha octpoBax Siyp, bapcenor, Jlap6o, Jletixen u
Mbice Pacmyccen B Teuenue 2005-2011 romoB. biaronpusTHeIM 17151 BCX0KECTU CEMSTH
ObUT TIepHOJ] acTpajdbHOro Jjera B AmHTapkruke (HosOpb—heBpannb). I[lokazatens
MPOPACTAHUS CEMSH U3 PA3HBIX JIOKAJIUTETOB JiexKall B nipeaenax 15-55%. Yaie Bcero
Ha MPOTSKEHUU rojla IpopacTaiu ceMeHa ¢ 0. ['anuHes, a camblii BRICOKUH TTOKa3aTeb
ripopactanus ObUT 1151 ceMsH ¢ 0. [{ap0o. IIpopactanue cemsin npoucxoauio ¢ 7 o 80
CYTKH.

JI1s1 KITIOHATBHOTO MUKPOPa3MHOXKEHHSI ONTHUMAITLHOM OKazanach cpefa Bs (Gamborg,
Eveleigh, 1968), nomomnennas 0,1 mr/n kunetuna (Kun). VYkopeHeHue pacTeHMiA
npoucxomiio Ha 6-10 cytku nocrurano 95%. CyllecTBEHHBIX pasiMyuuii OTHOCUTEIIBHO
YKOpEHEHUsI pacTeHMii ¢ pa3HbIX MECT MpOM3pacTaHus HamMu He oOHapykeHo. HamOoree
P PEKTUBHO KaLTyCOOOpa30BaHME IPOMCXOIIO Ha JKCIUIAHTaX PACTEHHIA-IOHOPOB C
o. l'aymnanes (41-100%) u o.Snyp (62-65%) nHa mmrarenbHBIX cpenax Bs u Bs/2 ¢
nodapiaenvieM  0,9-1 wmr/n 24-muxiopdeHokcuykeycHot  kucnotel  (24-]1) u  6-
oemwiamuHoypuna  0,09-0,1 mr/n - BAIL. HaubGonee Hm3kuMu OBUTM  TOKa3aTed
KaJUTycOreHe3a Ha dKCIUIaHTaxX pacteHuii ¢ o. Jlapoo Ha cpene Bs ¢ 0,5 mr/n 2,4-J1 u 0,1 mr/n
BAII (4,3%) u ¢ o. Anyp Ha cpeae 111X (Schenk, Hildebrandt, 1972), nononuennoit 0,5 mr/n
24-J1 u 0,1 mr/n BAIT (6,5%). OOHapyxeHa crocoOHOCTh D. antarctica K CHOHTaHHOM
pereHeparu moderoB U3 Kajuryca Mpy BhIpAIMBaHUM B YCJIOBUSIX OCBEIIICHMS Ha cpejiax Bs,
MC (Murashige, Skoog, 1962) u IIIX, nonomuennsix 2.4-J1 u BAIL DddexrruBHOCTH
pereHepalmu 1MoOeroB U3 Kajutyca oT pacteHuit ¢ o. ['ammHzaes Obuia Beiie (Ha 30-40%) mo
CpaBHEHHIO ¢ Jipyrumu oOpasiiamu. Hanbornee HUu3Ko ObLia pereHepalionHasl CiocOOHOCTh
KaJLTyca KOPHEBOTO MpOHCXOxkJeHus oT pacteHuii ¢ o. Ckya (10%) u kamiyca cre0ieBoro
TIPOUCXOXKIEHUS OT pacTeHuii ¢ 0. Jlap6o (30%).

Takum o0pa3oM, HamMM YCTAaHOBJIEHO, YTO B OOJBUIMHCTBE CIy4yaeB
MHTEHCUBHOCTH MPOXO0KJICHUS TPOLIECCOB JKU3HEACITEILHOCTH in Vitro 3aBHUcCeNa OT
MecTa Mpou3pacTaHus UCXOIAHBIX pacTeHuit D. antarctica.
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IN VITRO DERIVED FROM DIFFERENT LOCALITIES OF
VEGETATION IN THE MARITIME ANTARCTIC

O.M. Zagrychuk', N.M. Drobyk', I.Yu. Parnikoza’, I.A. Kozeretska®
V.A.Kunakh®

' Volodymyr Hnatiuk Ternopil’ National Pedagogical University

Ukraine, Ternopil’, e-mail: zagrichuk oks(@mail.ru

? Institute of Molecular Biology and Genetics NAS of Ukraine

Ukraine, Kyiv, e-mail: kunakh(@imbg.org.ua

3 Taras Shevchenko Kyiv National University

Ukraine, Kyiv, e-mail: iryna.kozeretska(@gmail.com

Deschampsia antarctica Desv. is the unique member of the herbaceous family,
which vegetates in a particularly harsh environment of Antarctica (Alberdi et al.,
2002). The aim of the study was to compare the conditions of introduction and
cultivation in vitro of D. antarctica from different habitats in maritime Antarctic.

In this study, the seeds were collected at Argentine Islands Archipelago (Islands
Galindez, Skua) and the islands Yalour, Berthelot, Darboux, Lahille and Cape
Rasmussen during 2005-2011 years. The most favorable period for seed germination
in vitro was during astral summer in Antarctica (November-February). Index of seed
germination from different localities varied from 15 to 55%. During the year the seeds,
which were collected from island Galindez, were sprouting most often, whereas the
highest germination index was observed for the seeds from island Darboux. The seeds
germinated between 7 and 80 days.

For micropropagation in vitro Bs medium (Gamborg, Eveleigh, 1968),
supplemented with 0.1 mg/l kinetin (Kin) proved to be optimal. Plants rooting
occurred between 6 and 10 days and made up to 95%. No significant differences
regarding the rooting of plants from different habitats were found. Among the tested
variants the callus formation took place most effectively on explants of donor plants
from island Galindez (41-100%) and from Yalour (62—65%) on nutrient media Bs and
Bs/2 with the addition of 0.9-1.0 mg/l 2,4-dichlorophenoxyacetic acid (2,4-D) and
0.09-0.1 mg/l 6-benzylaminopurine (BAP). The lowest values of callus formation
were on explants from plants of Darboux island on Bs medium with 0.5 mg/l 2,4-D
and 0.1 mg/l BAP (4.3%), and from Yalour island on SH medium (Schenk,
Hildebrandt, 1972) supplemented with 0.5 mg/l 2,4-D and 0.1 mg/l BAP (6.5%).
Ability of D. antarctica to spontaneous regeneration of shoots from callus was found
to occur when grown in lighting conditions on Bs, MS (Murashige, Skoog, 1962) and
SH nutrient media supplemented with 2,4-D and BAP growth regulators. The
effectiveness of shoot regeneration in callus of plants from Galindez island was higher
(by 30—40%) as compared to other samples. Callus of root origin from plants of Skua
island and callus of stem origin from plants of Darboux exhibited the smallest
regeneration ability (10% and 30%, respectively).
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PEAJIN3ALIMA MOP®OI'EHETHYECKOI'O IHNOTEHIHUAJIA
OPTAHOB W TKAHEW POTENTILLA DEPRESSA WILLD. EX
SCHLECHT. B KYJbTYPE IN VITRO

A.1O. 3asn, U.B. MutpodanoBa
HuxuTtckmii 6oTanndeckuii can — HarimoHanbHBIN HAy9IHBIN TIEHTP, T. SnTa,
298648, Pecniyonuka Kpsiwm, r. Snra, nrr Hukura, e-mail: in_vitro@ukr.net

KppiM siBisleTcss OAHMM U3 MHPOBBIX LEHTPOB OHopazHooOpasus. Dropa
COCYJIUCTBIX pacTeHUH Ha IMOJIyoCcTpoBe HacuuThiBaeT 2775 BujioB. Cpenu HUX 0coboe
MECTO 3aHMMAIOT pacTeHus, NpuHaIekamue K poxy Potentilla L.: B Kpbimy
npouspactaer okosio 20 npeacraBureneit poga. Cpenu Hux 2 Buaa (P. taurica Willd. ex
Schlecht. u P. depressa Willd. ex Schlecht.) sBistoTcst sHAeMUyHBIMU. MHOTHE
JamyaTKu JIEKOPaTUBHBI W/WIIA COJEPKAT PsiJi BAKHBIX TPYIIT COCAMHEHUI BTOPUIHOTO
MIPOMCXOXK/ICHUS, HUCIOJIB3YEMBIX B pa3HBIX OTPACIIX HApPOJHOTO  XO3AHCTBA:
(hapmalleBTUYECKOM, MUIIEBOU U JP.

Ienpto Hameld paGoThl SBISUIOCH HW3YyYEHUWE OCOOEHHOCTEH  peanu3anuu
MOpP(OreHeTHYECcKOro MoTeHIMana opranoB u Tkaneit P. depressa Willd B ycioBusix in
Vitro B CBSI3M C COXpaHEHHEM OHMOJIOTMYECKOT0 Pa3sHOOOpa3us AMKOPACTYIIEeH (HIIopHI.

Marepuasaom sl UCCIEJOBaHUM CITy>KWJIM BET€TaTUBHBIE OpraHbl, a TAK)KE TKaHU
P. depressa. B xauecTBe 3KCILIAaHTOB OBLIM MCIIOIB30BAHbBI BHICEUKHU JIUCTHEB, YEPEIIIKY,
anMKaJbHBIE  MEPUCTEMBI, MEXKJOY3JIUS, KOPHM HMHTAaKTHOrO  pacTeHus. Mx
KyJIbTUBUPOBAJIM Ha arapu3OBaHHBIX MOJU(UIMPOBAHHBIX NHUTATENbHBIX cpeaax MC,
WPM,, QL. ITupuka, Monse, nononnennsix 6-bAll, 3eatnnom, I'K 1 HYK B paznuunbix
KOHIICHTPAIUSIX ¥ COOTHOIIICHUSIX.

[lo pesynbrataMm NpPOBENEHHBIX HMCCIIEIOBAHUMN MOAOOpaHbI YCIOBUS TOJIYyYEHUS
acenTUYECKOro KyJIbTyphl P. depressa. Uctionb3oBanue 96% stanona (1 mun) u 1,125%
Cl, («/le3 Tab», Ykpauna) (7 — 13 mun) nozosimio noiayuuts 100% crepuibhbix u 70%
JKU3HECTIOCOOHBIX JKCIUIAHTOB (BETETATUBHBIX TMMOYeK). (s MHAYKIMU pereHeparuu
MUKPONOOETOB U3 BErE€TaTUBHBIX MOUEK P. depressa NCTIONb30BA MOAU(PUIIIPOBAHHYIO
nutarenbHyto cpexy MC, coaepsxkarryto 0,05 — 0,15 mr/n kunernna win 0.4 — 0,8 Mr/n
BAIT n 0,05 — 0,1 mr/n HYK. Ha BTOpyro — TpeThlO HEJEN0 KyJIhTUBUPOBAHUS Ha
JTAHHOH cpejie U3 dKCILIaHTa GopMUPOBATUCH 2 — 3 MuKporiodera. [Ijis MHOKECTBEHHOTO
noGerooOpa3oBaHMs Pa3BUBIIHECS MUKPOIIOOeTH P. depressa ¢ TACThIMU MOMEIATN Ha
cpenry MC, NOMONHEHHYIO Pa3IMYHBIMKU KOHIEHTPALMSMU IIUTOKUHUHOB U ayKCHHOB.
OmnpeenieHa onTUMalIbHas MUTATENIbHAS cpesia JJIsl MUKpopa3MHoxeHus: P. depressa Ha
ocHoBe cpenbl MC, nonomnenHoi 2 — 4 mr/n BAIT u 0,5 — 1,5 mr/n I'K. Ha 28 — 35 cyt
KOJIMYECTBO PO3ETOK P. depressa Ha HKCIUIAHT COCTABJISUIO B CpeTHEM 3-5 IIT./IKCIUIAHT,
a KOJMYECTBO JIUCTHEB Ha pO3eTKy ObUi0o B cpemHem 8.2+1,26 mmir./ po3erky.
Hcnonb3oBaHe B KayecTBE HKCIUIAHTOB KOPHEW, BBICEYEK JIMCTHEB, UYEPEUIKOB P.
depressa. TO3BOJISIET WHIYIIMPOBaTh KaJlTycOOOpa30BaHWE HA IUTATENbHBIX Cpellax
[Tupuka, nomonHeHHBIX KuHETUHOM U HYK B pa3HBIX KOHIIEHTpAIUAX U COOTHOIICHUSX.

28



THE REALIZATION OF MORPHOGENETIC CAPACITY OF ORGANS
AND TISSUES OF POTENTILLA DEPRESSA WILLD. EX SCHLECHT.
IN VITRO

Oleksii Zaiats, Irina Mitrofanova
Nikitsky Botanical Gardens — National Scientific Center
298648, Crimea, Yalta, Nikita, e-mail: in_vitrol@ukr.net

Crimea is one of the world's centers of biodiversity. The vascular flora of the
Crimea includes 2775 species. Among of them the genus Potentilla .. occupied a
special place. In Crimea about 20 species of the genus are growth. Two species
(P. taurica Willd. ex Schlecht. and P. depressa Willd. ex Schlecht.) are endemic.
Some Potentilla species are used as decorative forms. Moreover, the plants contain
compounds of secondary metabolism, which are used in various industries
(pharmaceutical, food, etc.).

The purpose of our work was to investigate the morphogenetic capacity of organs
and tissues of P. depressa in vitro in relation with the biodiversity conservation.
Introduced explants (leaf disks, petioles, apex, internodes, roots) have been cultivated
on MS, WPM, QL, Pierik, Monnier media, supplemented by 6-BAP, zeatin, GA;,
NAA in different combination and concentration.

The result of our give us possibility to shown the optimal protocols of
sterilization during the introduction P. depressa in vitro. Optimal type of sterilization
of vegetative buds in P. depressa was 96% ethanol (1 min) and 1,125% Cl, («Des Tab
", Ukraine) (7 - 13 min). 85% sterile and 17.6% of viable explants were observed. It
has been found that MS, containing 0.05 — 0.15 mg 1" kinetin and 0.4 — 0.8 mg I BAP
and 0.05 — 0.1 mg"' NAA, is the most suitable for the induction of the regeneration of
the microshoots from vegetative buds P. depressa. For multiple shoot formation the
microshoots with leaves were placed on MS medium supplemented with 2 — 4 mg 1!
BAP, and 0.5 — 1.5 mg 1" GA;. Active adventitious microshoots regeneration was
observed in the second week of cultivation. However, during the 28" 35" days of the
experiment the number of shoots conglomerates reached an average of 3-5
pcs. / explant, the number of microshoots with leaves in the “rosette” reached 8.2 £ 1.2
units.

Explants cultivation on Pierik medium with kinetin and NAA in different
concentrations and ratios induced callus development from root pieces, petiole
segments and leaf pieces in P. depressa during the 40™ — 44™ and 30" — 35 days of
the experiment, respectively.
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OCOBEHHOCTH PET'YJISAIIUA KJIYBHEOBPA30OBAHUASA
PA3JIMYHBIX  T'EHOTHIIOB SOLANUM  TUBEROSUM L.
YKPAUHCKOHU CEJEKIIMN

0.JI. Knsiuenko, B.B. boponaii

HaunoHanbHbI yHUBEpCUTET OMOPECYpPCOB U MPHUPOIOINOIL30BaHUs Y KpauHbI
03041, Ykpauna, r. Kues, yn. ['epoeB O60poHnsI, 15

e-mail: veraboro(@gmail.com

OCHOBHBIM TIPOIECCOM PEMPOAYKTHUBHOTO pPa3BUTUS pacTeHUil KapTodens
saBisieTcsi  kiayOHeoOpa3zoBanwe. Macca  chopmupoBaBmIUXCS — KIyOHEH B
3aKJIIOUUTENBHON (hase uX pocTa BO MHOIOM OINPEJENSIeTcsl T€HOTUIIOM W,
CJIeJIOBaTeNIbHO, TpeOyIOT auddepeHIIMPOBAHHBIX YCIOBUI HWHUIMAIMM W POCTa
KIIyOHeH in vitro. B xauecTBe 0ObeKTa MCCIEOBAaHUS OBLIA WCIIOIB30BAHBI KIYOHU
Kaptodens: panHux coptoB — CepmaHok u IloBuHb, cpenHepaHHux — OOepur u
3enénsrii [ait, cpennecnensix — KanunoBckast u beuinHa, cpeaneno3anux — YepBoHa
Pyra u Jlxxepeino ITonecss.

OrnpenesieHne  0coOCHHOCTEW KiyOHeoOpa3oBaHUSI Y pAacTeHHI yKa3aHHBIX
copToB npoBoAwIHN 1o MoauduimpoBanHoit Mmerogauke J[.I1. Ocranenko (1986). [lpu
TOM PACTEHUS BBIICPKUBATM B YCIOBUSX §-MH 4YacoBOro ¢oromnepuoja Ipu
perynmupyemoii temneparype +19-21°C nepseie 10-12 cyTok, a 3aTeM mnoMmeniaim B
TepMOCTaT (MPU OTCYTCTBUU OCBEIIICHMS).

B mpouecce kiryOHeoOpa3oBaHUS OIpPENENSIONIUMU SIBJSIOTCS YIJIEBOAHBIN U
TOPMOHANIbHBIN (akTopbl. OHM OKa3bIBAIOT BO3JEHCTBHE Ha (POTONMEPHOIUIHOCTH
KIIyOHEeoOpa3oBaHUsI M POCTOBBIC PEAKIIUU, a TaKKe Ha KOMIUIEKC OMOXUMHYECKUX
nporieccoB. KiryOGHeoOpa3oBaHUIO MPEIIECTBYET MOBBIIMICHUE (POTOCUHTETHUUECKOM
aKTUBHOCTH, HaKOIUIeHUE (POHIa aCCUMUJISITOB B CTEOJIIX U MHTEHCUBHBIN TpaHCTIOPT
YIJIEBOJIOB B HANpPABJICHUU TOA3EMHBIX OpPraHoB. 3aMeJUIeHHE pocTa I00EeroB
COINPOBOXKJAJIOCHh AaKTUBHBIM oOOpa3oBaHueM  MUKpokiayOHeil.  Kak mpasumiio,
MUKPOKIYOHU (OPMUPOBAIUCH B TA3yXaxX JIUCThEB CTEOJIEBBIX JKCIIAHTATOB WU B
MUTATEJILHON Cpejie HeMmocpeICTBeHHO Ha molerax. [Ipu 3ToM MUKpOKITyOHU MMeENTn
OBAJIBHYIO WU YJJIUHEHHYIO (OpMY, pa3IUUHYIO OKpAcKy (OT TEMHO-3€JE€HOU 110
TeMHO-()HOJIETOBOIf B 3aBUCUMOCTH OT TE€HOTUNA) W pa3Mmepbl (0T 4-8 MMm).
OnTumanbHOU A1 KyJIbTUBUpOBaHMs Oblia muTatenbHas cpena MC ¢ go0GaBieHuEM
0,5-0.8 mr/a kwmaermna, 0,1-0.2 mr/m UYK, 100-110 mr/a me3omHosuta, 8-9%
caxapo3bl, YTO OKAa3bIBAJIO CYIIECTBEHHOE CTUMYJHMPYIOIIEE BIUSHHUE Ha IPOIIECCHI
kiyOHeoOpa3oBanus. Copra 3enensiii ['ail, OOGepur, YUepBona Pyra m J[xkepeno
[Tonmeckst xapakTepuzoBaiuch Haubosiee BBICOKOH CIIOCOOHOCTBIO K 0Opa30BAHHUIO
MUKpOKITyOHel. CTaTUCTUYECKH JOCTOBEPHBIX B3aMMOCBSI3€d MEKIY pacTEeHUSIMU
Pa3HbIX TPYIII CO3pEeBaHUS HE HAOIOJANIH.

Takum 00pazoM, M3ydeHUE W ONTUMM3AIUS YCJIOBUM MHIYKIIMA MOpQoreHesa
KapTodess H3 KyJIbTHUBUPYEMBIX OpPraHOB M TKaHEH sBIsSeTcs HeoOX0IuMOoi
COCTaBHOI 4acThiO pabOTHI 1O M3YUYECHHIO B KYJIBTYpPE in Vitro HOBBIX IIEHHBIX (HOpM
pacTeHuil 9TO! KyJIBTYPBL.
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THE PECULIARITIES OF REGULATION OF DIFFERENT
GENOTYPES SOLANUM TUBEROSUM L. MICROTUBERIZATION OF
UKRAINIAN SELECTION

O.L. Klyachenko, V.V. Borodai

National University of Life and Environmental Sciences of Ukraine
03041, Ukraine, Kyiv, str. Heroes of Defense, 15,

e-mail: veraboro(@gmail.com

The microtuberization is the main process of reproductive development of potato
plants. The weight of tubers formed in the final phase of their growth is largely
determined by genotype and therefore require differentiated conditions and tuber
initiation in vitro. The potato tubers of cultivars: early — Serpanok and Povin, middle-
early — Oberig and Zelenyi Gai, mid-season — Kalinovskaja and Buluna, middle-late —
Ruta and Jerelo Polessye were the object of researches.

The defining of peculiarities of tuber cultivars of these plants was carried out
according to the modified method of D.P. Ostapenko (1986). The plants were kept
under 8-hour photoperiod at an adjustable temperature +19-21°C the first 10-12 days,
and then placed in an environmental cabinet (without lighting).

The carbohydrate and hormonal factors are the one of the basic factors in the
process of microtuberization. These factors affect the photoperiodic response and tuber
growth reactions, as well as complex biochemical processes. The photosynthetic
activity, the accumulation fund of assimilates in stems and intense transport of
carbohydrates in the direction of groundwater parts increase the microtuberization
precedes. Slowing growth shoots accompanied by active form microtubers. The
microtubers usually formed in the leaf axils or stem explants in the medium directly on
the shoots. Thus microtubers were oval or oblong shape, a different color (from deep -
green to dark - violet depending on the genotype) and sizes (from 8.4 mm). The MS
culture medium supplemented with kinetin — 0.5-0.8 mg/l, TAA — 0.1-0.2 mg/l,
mezoinozit — 100-110 mg/l of sucrose — 8-9 % was the optimal for cultivation, which
had a significant stimulatory effect on the processes of tuberinization. Varieties
Zelenuy Guy Oberig, Chervona Ruta and Jerelo Polessye characterized the highest
ability to form microtubers. Statistically significant relationships between the different
groups of plants ripening weren’t observed.

Thus, the study and optimization of conditions for inducing morphogenesis
potatoes from cultured cells is a necessary part of work on the study of culture in vitro
of new forms of plants of this culture.
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HOEJIM M  OCOBEHHOCTH KYJIbTUBUPOBAHMSI EX SITU
PACTEHUM PEJAKHX BHIAOB PEI'MOHAJIBHOU ®JIOPbBI B
BOTAHUYECKHUX CAJJAX

B.B. Kop:keneBckuii, A.P. Huxkudopos

Hukurckuii 6otannyeckuit can — HarmonanbHbIN HAyIHBIN [EHTP
298648, Peciyonuka Kpeim, 1. Snra, nrt Hukura:

e-mail: nikiforov. a.r.@mail.ru

UcnbiTanne pacteHuit peIKMX BHUJIOB PETHOHAIBHON (DJIOPHI B YCIOBUSX ex Sifu
SBJISIETCS OJIHOW W3 OCHOBHBIX, HO cHEUpUYECKUX (QYHKIUI OOTaHUYECKOTO Ccaja.
N3ydyeHnne pacTeHUd MaJOYMCICHHBIX TOMYJAIMA MPUYPOUEHHBIX K a30HAIbHBIM
napamadTaM, B TPUPOAHBIX YCIOBHSIX BechbMa 3aTpyaHeHo. llostomy wacto
7 heKTUBHBIE pe3ybTaThl MCCIEIOBAHUI PEeJKUX BUJAOB MOTYT OBITh MOTYYEHBI B
KyiabType. Kpome »5TOro, wmHorja KyJbTUBUPOBAaHUE pACTEHUN pEIKOro BUJA
CTAHOBUTCS €IUHCTBEHHON BO3MOYKHOCTBIO M JUISI €r0 COXpPaHEHUs, TaK KaK B
KyJIbTYype MOTYT OBITh TIOJYyY€Hbl ¥ HAKOIUIEHB CEMEHa pEeJIKUX pPacTeHUM,
NpeJCTaBIsoONMe CcOoO0i CBOEOOpa3Hblii TIeHETUYECKHl pecypc papUTETHOIro
dbaopodona.

B kynbType wu3ywaroTcs TpUCHOCOOUTENTBHBIE OCOOEGHHOCTH  pacTEHU,
HKOJIOTHYECKAsl aMIUINTYAa, OCOOEHHOCTH (EHOJOTUYECKOTO pPHUTMA, OHTOIEHE3,
MopdoreHes, SKOJOTUYECKUN TeHe3UC BHUJIOB. ['pymmbl pacTeHHWil peakux BUJIOB
SIBJISTFOTCS HE00X0UMOit MaTepuaibHOM’ Oazoii JUTSt pa3zHOOOpa3HBIX
Mopdoaoruyeckux, OMOXUMUYECKUX, (DU3HUOJOTUYECKUX W JPYTUX HCCIIeT0BaHUM,
BBISIBJICHUSI UX TEHETUYECKUX OocoOeHHocTel. dopMUpoBaHUe TaKUX TPYMI SBISETCS
YCJIOBUEM TOJIYYEHUS JIOCTYIMHOM Hay4yHO# mHbOpMaIuu s pa3paboTKU BEPOSATHOU
penaTpuanuy Juacrtop B IPUPOIHYIO Cpely OOUTaHUS TOTO WU MHOTO BH/JIA.

3aaun BBeJICHUS B KYJbTYpY pacTE€HUil peJKuX BHUJIOB TPeOYIOT pa3paboTKu
MPOTHO3UPOBAHUSA  HUHTPOJIYKIIMOHHOTO  JKCIIEpUMEHTa:  0oTOOpa  HCXOJHOTO
M0Ca/I0OYHOr0 MaTepuaa, MoMcKa ONTUMAIIbHBIX TEXHOJIOTUN BhIpalllUBaHUS pacTeHUN
KaOKJIOT0 BHJA, pacueTa oO0beMa MaTepUANbHBIX PECYpCOB, HEOOXOAMMBIX IS
coJlepKaHus TpyHm pacteHuid ex situ. [IpenBapuTenbHO BBISBICHHBI KOMIUIEKC
BHEINHUX (PaKTOPOB MPUPOJHOIO MECTOOOUTAHMS JAET BO3MOKHOCTh MOJIEIMPOBATH
yCJIOBUS BBIpAIIMBAaHUSI PACTeHU ex sifu, TPOTHO3UPOBATH AarpoOTEXHUKY s
(dbopMUpOBaHUS HOBBIX YCJIOBHIA JIJIS1 KyJIBTUBUPOBAHUS PACTCHHUIA.

Crnenyer y4uThIBaTh, YTO pacTeHUs B OOTAaHMYECKMX Ca/lax BBIPAIMBAIOTCS B
MCKYCCTBEHHO IMOJO0pAHHBIX YCIOBUSAX, HE B IIOJHOW Mepe WU BOoOOIIEe HE
COOTBETCTBYIOIINX MX OKOJOrMU. HecooTBeTCTBUE WM OTCYTCTBUE MPUPOIHBIX
HKOJIOTMUECKUX (DAKTOpPOB, TaK WJIM HWHAye, HapyllaeT pa3BUTHE pacTeHHil, Tpedyer
JUIS WX BBDKMBAaHUS 3HAUMTENbHBIX 3arpar. Tem He ™enee, B Hukurckom
O0OTaHWYECKOM Cajy BIEpPBBIC IMONXYYEHBI ex Sifu pacTeHHs] W HAKOIUICHBI CeMeHa
PENUKTOBBIX HAEMUKOB (iiopsl ['opHoro Kpeima: Sobolewskia sibirica (Willd.) P. W.
Ball, Lamium glaberrimum (C. Koch) Taliev, Silene jailensis N. 1. Rubtzov, Lagoseris
callicephala Juz., Scrophularia exelis Popl., a Takxe Zingeria biebersteiniana (Claus)
P. Smirn.
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AIMS AND PECULIARES OF CULTIVATION EX SITU PLANTS OF
RARE SPECIES IN REGIONAL FLORA IN BOTANICAL GARTENS

V.V. Korzhenevsky, A.R. Nikiforov
Nikitsky Botanical Gardens — National Scientific Center
298648, Crimea, Yalta, Nikita, e-mail: nikiforov. a.r.@mail. ru

Testing of regional flora rare plant species in ex sifu is one of the main and
specific functions of botanical gardens. Studying the plants in small populations grown
on azonal landscapes in nature is quite difficult. Besides that, sometimes cultivation of
plants from rare species can be the only opportunity for their preservation as in culture
the seeds could be collected and saved up, as they are specific genetic resource of the
rare flora fund.

Adaptative peculiarities of plants, ecological amplitude, peculiarities of
phonological rhythm, ontogenesis, morphogenesis, ecological genesis of species have
been studied in culture. The groups of rare species plants are the obligatory material
for different morphological, biochemical, physiological and other researches, for
revealing their genetic peculiarities. Formation of such groups is necessary for
obtaining intelligible scientific information to work out the diaspores repatriation to
their natural living conditions.

Tasks of rare plant species introduction in culture demand to work out the
prognosis of introductional experiments: selection of original plant material, search of
optimal technologies of plant growing for each species, calculation of material
resources, necessary for growing plant groups ex situ volume. Preliminary determined
complex of natural area external factors gives the opportunity to model plants’
growing conditions ex situ, to make prognosis of agrotechniques for the formation of
new conditions for plants cultivation.

It should be noticed that plants in botanical gardens are grown in artificially
made conditions not always and fully corresponding their ecology. Unconformity and
absence of natural ecological factors break the plant development and demand large
expenditure for their survival. In Nikitsky Botanical Gardens ex situ plants have been
obtained for the first time and the seeds of relict endemic plants from flora of
Mountain Crimea Sobolewskia sibirica (Willd.) P. W. Ball, Lamium glaberrimum (C.
Koch) Taliev, Silene jailensis N. 1. Rubtzov, Lagoseris callicephala Juz., Scrophularia
exelis Popl., Zingeria biebersteiniana (Claus) P. Smirn have been accumulated.
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OUTOXUMHNYECKHUE M BUOTEXHOJOI'MYECKHUE ACIIEKTBI
WUCCJEIOBAHUMN GLADIOLUS IMBRICATUS

A.C. Kpeagpra', P.T. Koneunas', O.I1. Boanapuyk’, P.O. II>Tpuna’,
H.B. TonKaquaz, P.M. Fy.l'leOI, B.II. HoBukos'

'HauwrounasnsHbrit yHUBEpCcUTET «JIbBOBCKAs MOJTUTEXHUKA

Ykpauna, r. JIbBOB,

’Hukurckuii 60TaHUYECKHiA cal — HanmoHanbHbIM HAyYHBINA LEHTP
298648, Pecniybnuka KpbiMm, r.5nta, nrt Hukuta

3I/IBaHo-(I)paHI<OBCI<I/II7I HanuoHanbHbI MEIUIIUHCKUIT YHUBEPCUTET
VYkpauna, r. UBano-®pankosck, e-mail: anna_tararaka@ukr.net

Gladiolus imbricatus MHOTOJETHEE TPABSIHUCTOE pPACTEHHE, UHUCICHHOCTH
KOTOPOTO TOCTOSIHHO YMEHBINAETCS, MOATOMY TpeOyIOTCS Mephl MO €ro OxXpaHe u
coXpaHeHHMIO. B HapomHOW MeauIIMHE pAacTeHHE W3BECTHO IIUPOKUM CIIEKTPOM
Je4eOHBIX CBOWCTB U COJIEPKUT B CBOEM COCTaBE TJIMKO3U[IbI, BUTAMUHBI, Y(UPHBIC
MacJa, apOMaTUYECKUE U XUHOUHBIE COEIMHEHMUS.

3HAUUTENBHYIO YacTh JIEKAPCTBEHHBIX CPEJICTB B HACTOSIIEE BPEMS MIPOU3BOIST
U3 MPUPOHOTO PACTUTEIHHOTO ChIphsi. [[0CKOIBKY 3amackl TAKOTO CBHIPhS B MPUPO/IE
UCTOIIAIOTCS, Haubosiee MEePCHeKTUBHBIM SBISIFOTCS OUOTEXHOJIOTMUECKHE METOJIbI
MoJTy4eHus: PUTOMACCHI.

[lenpto Hamield paGoThl ObUIM (UTOXUMUYECKUE HCCIIEOBAHUS JKCTPAKTOB U
pa3paboTka MeTo/1a KyJbTYphl KJIETOK U TKaHEW pelKoro AuKoro Buaa G. imbricatus.
Jlyis  monmydeHus SKCTPAaKTOB ChIpbe OKCTparupoBaium B anmapare Cokciera ¢
COOTBETCTBYIOIIUM DKCTpareHToM (9TaHoj, xjopodopMm, Boja). IlomydyeHHbie
HKCTPAKThI (UIBTPOBAIU U KOHIIEHTPUPOBAIIM B BaKyyMe Ha BojsiHOi O6ane ripu 40°C.
KonuuecTBO BBIXO/1a SKCTPAKTUBHBIX BEIIECTB BapbupoBajcs oT 7-19%.

OU3MKO-XUMUUYECKUMHM METOJIaMHM  aHalu3a MOJTBEPIWIN MPUCYTCTBUE B
MOJIYUEHHBIX ~ JKCTpaKTaxX  MojucaxapujaoB,  (uaBaHouaoB, ButamuHa  C,
apOMaTUYECKUX U XUHOUJIHBIX COEIMHEHUN.

Jlns uccrenoBaHuii in vitro B KaUeCTBE YKCIUIAHTOB OBLIN MCIIOJIB30BAaHBI CBEIKHE
KiIyOHenykoBullbl G. imbricatus. DKCIEpUMEHT TPOBOJWIN Ha TBEpJoil 0a30Boit
nuTaTeslibHON cpene Mypacure u Ckyra, cojiepkaiieii MuHepajdbHbIE COJIU U
BuTamMuHbI (100 Mr/n Me3omHO3UTa, 2 MI/J miuHa, 0,5 MI/I1 HIKOTHHOBOM KUCIIOTHI,
0,5 mr/n nupugokcuna, 0,1 mMr/a Tnamuna) ¢ go6asinenuem 30 r caxapossl, 10 r arapa,
0,3 Mr/n kuHeTHuHa, 2,5 Mr/i1 a-HaQTIITyKCycHOM KucaoThl. [lociie yeTkipex maccaxeit
MOJIy4eHO MaKCUMAJIbHBIN npupocT 6romaccs - 30 1/11.

JlanpHelimue ucclieoBaHusi OyyT HallpaBJi€Hbl HAa CpPaBHUTEIbHBIN aHaIU3
coJiepkaHusl OMOJIOTMYECKM AaKTUBHBIX BEIIECTB B KaJUIyCHOH Ouomacce U B
HKCTpaKTax UHTAKTHOTro pactenus G. imbricatus.
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PHYTOCHEMICAL AND BIOTECHNOLOGICAL ASPECTS OF
RESEARCH OF GLADIOLUS IMBRICATUS

A.S. Krvavychl, R.T. Konechnal, O.P. Bodnarchuks, R.O. Petrinal,
N.V. Tolkacheva’, R.M. Gulko', V.P. Novikov'

National University "Lviv Polytechnic"

Ukraine, Lviv

*Nikitsky Botanical Gardens — National Scientific Center

298648, Crimea, Yalta, Nikita

3Tvano-Frankivsk National Medical University

Ukraine, Ivano-Frankivsk, e-mail: anna_tararaka(@ukr.net

Gladiolus imbricatus is a perennial herb. It grows in dry grasslands and clearings
in the bush, and its number is constantly decreasing. Also it is a rare species and
requires measures for its protection, preservation and distribution. In folk medicine,
the plant is known for a wide range of medicinal properties. It contains glycosides,
vitamins, essentia aromatic oils and quinones compounds, but the chemical
composition requires more detailed study.

A significant part of medicines currently produced from natural plant materials.
The most promising methods to obtaining the phytomass are biotechnological, because
the reserves of such materials in nature are exhausted.

The aim of the work was the investigation of phytochemical extracts and
development of cell and tissue culture method for rare wild species G. imbricatus. To
obtain extracts raw materials extracted in Soxhlet apparatus with appropriate extractant
(ethanol, chloroform, H,0).The resulting extracts were filtered and concentrated by
vacuum distillation in a water bath at 40°C. Output of extracts ranged from 7-19%.

Physico-chemical methods of analysis confirmed the presence of extracts derived
polysaccharides flavanoids, vitamin C, and aromatic and quinones compounds.

For in vitro researches fresh corms of G. imbricatus were used as explants. The
experiments were maintained on solidified basal medium Murashige & Skoog wich
contained mineral salts and vitamins (100 mg/l myo-inositol, 2 mg/l 1glisin, 0.5 mg/I
nicotinic acid, 0.5 mg/l pyridoxine HCI, 0.1 mg/ 1 thiamine HCI) and 30 g/l sucrose,
8 g/l agar 2.5 mg/l a-naphthaleneacetic acid (NAA) and 0,3 mg/l kinetin. After four
passages maximum biomass growth - 30 g /1 was obtained.

Further researches will be direct to the comparative analyses of biological active
substances content in callus biomass and in the extracts of G. imbricatus.
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BJIUSHUE CAJULMJIOBON KHCJOTbBI HA YKOPEHEHUE
KPBI’KOBHUKA U CMOPOJAWHBI YEPHOMU IN VITRO

C.A. MaTymikuH

I'HY Bcepoccuiickuii Hay4dHO-HCCIEAOBATENIbCKUNA HMHCTUTYT CaJlOBOJICTBA
uM. 1.B. Muuypuna

393774, r. MuuypuHck, yi. Muuypuna, 30, e-mail: invitro82(@yandex.ru

OcHoBHas 3ajjaua Ha dTale pU30reHe3a 3akioyaeTcs B MOJyYeHUN HauOOJIbIIEro
KOJIMYECTBA YKOPEHEHHBIX MUKPOIIOOETOB C XOPOIIO Pa3BUTON KOPHEBOW CUCTEMOM.
Hexortopsie aBTopsl (Ymaapiies, 2011) yka3plBaloT O CTUMYJHMPYIOIMIEM BIUSHUN
(beHOoIKapOOHOBBIX KUCIOT, B YAaCTHOCTH, CAJMIIMIIOBOM KHUCIOTHI, HAa PHU30IEHE3
TJIOJIOBBIX KYJIBTYP.

[{enpto HAIMX KCCIE0BAHUN OBLTO U3YUUTh BIUSHUE CATUIIMIIOBOI KUCIOTHI Ha
pu3oreHes coptoB KpelxoBHHKA Kazauok, Cepenana u cMopoauubl 4€pHoit [anyHbs,
3enénas ApIMKa. JloOaBieHue calUIUIOBONM KHCIOTHI B KOHIEHTpammu 1,0 Mr/m k
UMK (1,0 wmr/m) yckopsulo KOpHeoOpa3oBaHHME TIIOUTH Yy BCEX TEHOTUIIOB, 3a
HUCKJIIOUEHUEM  copTa  CMOpPOJAWHBI  u€pHoil  3enéHas  jabiMka.  Hawano
KOpHeoOpa3oBaHUs y COPTOB KpblkoBHUKa CepeHajia u cMopoAuHbl uépHoit [lanyHbs
Ha0II01aIu yepe3 2 HeJledn Kak B KOHTPOJIe, TaK C CATUIMIOBOI KUCIoTo. OIHAKO
MPOLIEHT YKOPEHUBIIMXCS MHUKPOIOOETrOB Ha CpeJlie ¢ CAMIMIOBONM KUCIOTON OBLI
Boile Ha 13,3-48,5%. B TO Bpems kak y copra KpbbKOBHHMKA Kazadok KOpHM
(dbopMuUpOBaNINChH JIHIIL B BapHaHTE ¢ calMLMiIoBOi kucinoroit — 20,0 %, a y copra
CMOpOJIUHBI u&pHOU 3enéHasi JbIMKa Hadajlo KOPHEOOpa3oBaHUS OTMEYalUd TOJIHKO
yepes 4 Heenu, 1 HauboJIbIINI POLIeHT YKopeHeHus O0b11 Ha cpeae ¢ UMK — 50,0 %.
Yepes 5 Henenb KyJbTUBUPOBAHUS MPOIEHT YKOPEHSIEMOCTH MHUKpPONOOEroB Ha
KOHTPOJIBHOM cpejie (0€3 caauluIoBOil KUCIOThI) Y COPTOB KpblKOBHMKA Kazauok u
cMopouHbl uépHoit 3enéHas apiMka Obul Ha 40,0 u 16,7 % BeIle, a Y COPTOB
KpblbkoBHUKAa CepeHasla U cMOpoJuHbl uépHoii [1lanyHbsi YKOPEHMIOCh OJJMHAKOBOE
KoJmuecTBO Mukporooeros (80,0 %).

[To BbICOTE MUKpOpACTEHUH, KOJIMYECTBY KOPHEW U WX JJIMHE y OOJBIIMHCTBA
COpPTOB KPBI’KOBHMKA U CMOPOJIMHBI YEPHOIA pa3HUIla ObljIa HE CYIIECTBEHHA.

Takum oOpazom, calMIMIOBasi KUCJIOTa YCKOpsiia MpollecC KOpHEoOpa3oBaHUE,
HO HE BJUsJIAa HA KOJUYECTBO YKOPEHEHHBIX MUKPOIIOOErOB W KauyecTBO KOPHEBOI
CUCTEMBL.
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EFFECT OF SALICYLIC ACID ON GOOSTBERRY AND BLECK
ROOTING IN VITRO

S.A. Matushkin
The 1.V Michurin All- Russia Research Institute for Horticulture
393774, Russia, Michurinsk, Michurin Street 30, e-mail: invitro82(@yandex.ru

The main aim of the stage of rhizogenesis is obtaining the maximum number of
rooted microshoots with well developed root system. Some authors (Upadyshev, 2011)
show promotion effect of phenolcarbonic acids, salicylic acid in particular, on fruit
crops rhizogenesis.

The goal of our investigations was to study salicylic acid effect on rhizogenesis
of gooseberry cvs Kazachok, Serenada and black currant cvs Shalunya, Zelyonaya
dymka. The addition of salicylic acid at 1.0 mgl™ to IBA (1.0 mgl™) provided more
rapid root development almost in all genotypes except black currant cv. Zelyonaya
dymka. The onset of root formation in gooseberry cv Serenada and black currant cv
Shalunya was observed in 2 weeks in control and in the treatment with salicylic acid.
However the amount of rooted microshoots on medium containing salicylic acid
increased by 13.3-58.5%.

In gooseberry cv. Kazachok roots developed only after salicylic acid addition
(20.0%). In black currant cv Zelyonaya dymka the onset of root formation was
observed only in four weeks with maximum rooting on medium containing IBA —
50.0%. Five week culture resulted in increment of microshoot rooting on control
medium (without salicylic acid addition) by 40.0 and 16.7% in gooseberry
cv. Kazachok and black currant cv. Zelyonaya dymka respectively. Gooseberry
cv. Serenada and black currant Shalunya were characterized by similar number of
rooted microshoots (80.0%).

Most of gooseberry and black currant cultivars had insignificant difference in
microplant size, root number and their length.

Therefore salicylic acid promoted more rapid root formation without any effect
on number of rooted microshoots and root system quality.
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BJIUAHUE @OUINYECKHUX @®AKTOPOB HA HWHAYKIUIO
AABEHTUBHOI'O OPTAHOI'EHE3A B KYJIBTYPE JIMCTOBBIX U
KAJLIYCHBIX TKAHEH SIBJIOHA

0.B. MarymikuHa

I'HY Bcepoccuiickuii Hay4HO-UCCIIEJOBAaTeIbCKUA HMHCTUTYT CalOBOJACTBA
uM. 1.B. Muuypuna

393774, r. MuuypuHck, yin. Muuypuna, 30, e-mail: invitro82(@yandex.ru

OCHOBHBIM aCHEKTOM TpU M3yueHUU ocoOeHHocTel nuddepeHnmanuu in vitro
sBJIsseTcs Mop(horeHeTuueckas peakius U30JUPOBAHHON TKaHHW, KOTOpas 3aBUCUT HE
TOJIBKO OT TI€HOTHWIIA, TUIA SKCIUIAHTa, MUHEPAIbHOTO W TOPMOHAJIBHOIO COCTaBa
MUTATEILHON cpefibl, HO U (U3MYecKuX (GakTOpOB KyJbTUBUPOBAHUS, TaKUX, Kak
OCBEUIEHHOCTh U TEMIIEpaTypa.

W3ydyeHnne BIUSHUS CBETOBOTO peXUMa M TEMIIEpaTypbl Ha pereHeparito
MUKpPOIIOOETOB M3 BBICEYEK JIMCTa KJIOHOBBIX TMOJIBOEB si0goHU 57-491 m 62-396
npoBo K Ha cpeie Mypacure u Ckyra ¢ qo6asnenuem bAII (2,0 mMr/i) B couetanuu
¢ UMK (0,1 mr/n). IlepBuuHoe, B TeueHue 2 HeAeNb, KYJIbTUBUPOBAHUE JUCTOBBIX
AKCIUIAHTOB B TEMHOTE Ipu Temneparype +4°C MNO3BOJWIO TOBBICUTH YacCTOTY
noberoodpazoBanus Ha 13,4% y 57-491 u na 10,0% y 62-396, 1o cpaBHEHUIO C
koutposieM. Cojep:KaHue BBICEYEK JIMCTAa B TEMHOTE Ipu Temieparype +24°C He
crocoOCTBOBaJIO  00pPa30BaHUIO A/IBEHTUBHBIX MOOEroB, a MPUBOIWIO JIMIIb K
dbopmupoBaHUio KajTyca. MakcuMalabHOE KOJUYECTBO MoOeroB Ha 3kcIwiant (2,0) y
noaBost 57-491 ObUIO OTMEYEHO B BapHaHTE C MEPBUYHBIM (B TE€YEHUE 2 HEJENb)
KyJIbTUBHPOBaHUEM TIpH Temrieparype +4°C B TeMHOTE, a y 10/1Bosi 62-396, Ha060poOT,
OoJpllie MOOETOB Ha JKCILIAHT oOpazoBaiochk (3,5) mpu temneparype +24°C u 16-
4acoBOM (POTONEPUOJIE — KOHTPOJb, YTO, CKOpEl BCEro, CBSA3aHO C M€HOTUITUYECKOMH
peakuuei o 1BoeB.

KynbTuBHpOBaHME KaJUTyCHBIX TKaHed moaBoss MMI106, MOdy4eHHBIX OT
CErMEHTOB KOpHEW, CETMEHTOB CTeOJIel (MEXI0y3/1s), BRICEUEK JINCTA U TMa3yIIHBIX
MEpHUCTEM TPOBOAWIN B aHAJIOTMUYHBIX YCIOBUSX, KaK B MPEJIbLIYIIEM OMbITE, HO Ha
cpene ¢ BAII (4,0 mr/n). UnaynmpoBaTh 00pa3oBaHue aIBEHTUBHBIX MOOETOB yAaI0Ch
TOJIbKO W3 Kajulyca, I[IOJIy4eHHOIO0 W3 TNa3ylHbIX MepucreM. OnpeeneHsl
ONTUMAJIbHBIE YCIOBMS KyJBTUBMPOBaHMs: Temieparypa +4°C, TeMHOTa B TEUEHHUE
MEPBBIX JIBYX HEJENb, YTO IMO3BOJWIO IMOBBICUTH YaCTOTY IMOOErooOpa3oBaHUsl Ha
40,0%, a kouuecTBO OOETOB Ha AKCIUIAHT B 4,4 pasa.

PaziinuHoe TkaHeBOE MPOMCXO0K/IEHNE TIEPBUYHBIX KAJLITYCHBIX KIETOK SBIISIETCS
OJIHOM W3 TPUYMH TETEPOTeHHOCTU KYJIBTYpPhl KaLTyCHOW TKaHHW, TaK Kak He BCe
(GYHKIIMOHAIPHBIE ~ OCOOEHHOCTH  UCXOJHBIX  JAU(G(EpEeHIIMPOBAHHBIX  KJIETOK
nepefaTcss B Py KIETOYHBIX IOKOJEHHM Kak CTOHKWE, SIHUIeHEeTHYEeCKU
Hacyeayembie npusHaku. [ToaToMy cieayeT moOMHUTE, YTO aJIBEHTUBHBIM OpraHOTeHe3
yepe3 CTaJMI0 KaJTycooOpa30BaHUs COMPSKEH C PUCKOM TMOJYYeHHs] OOJBIIEeTro
KOJIMYECTBA Pa3HOKAUYECTBEHHBIX ()OPM PACTEHMIA, UeM MpU HCIOIB30BAaHUU MPIMON
pereHepanuu U3 alMKaJlbHBIX MEPUCTEM, JIUCTOBBIX SKCIUIAHTOB U YEPEIIKOB JIMCTA.
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EFFECT OF PHYSICAL FACTORS ON INDUCTION OF ADVENTIVE
ORGANOGENESIS IN CULTURE OF APPLE LEAF AND CALLUS
TISSUES

0O.V. Matushkina
The I.V. Michurin All- Russia Research Institute for Horticulture
393774, Russia, Michurinsk, Michurin Street 30, e-mail: invitro82(@yandex.ru

Morphogenetic response of isolated tissues is a main aspect of studies of
differentiation characteristics in vifro. Such response depends not only on the
genotype, explant type, mineral and hormonal composition of nutrient medium, but
also on physical factors of culture such as illumination and temperature.

The effect illumination regime and temperature on microshoots regeneration
from leaf cuttings of clonal rootstocks 57-491 and 62-396 was nvestigated on
Murasige and Skoog medium with BAP (2.0 mg/I) and IBA (0.1 mg/l). Initial 2 weeks
leaf explants culture at +4°C allowed us to increase shoot development compared with
control by 13.4% and 10.0% in 57-491 and 62-396 rootstocks correspondingly. Leaf
explants kept in darkness at +24°C showed no adventive shooting but only callus
formation. Maximum shoot number per explant (2.0) was observed in rootstock 57-
491 during initial 2 week culture in dark at +4°C compared with the rootstock 62-396
with increased shoot number per explant (3.5) at +24°C and 16-hour photoperiod
(control) caused, probably, by response of the rootstocks genotype.

Cultivation of callus of MM106 rootstock obtained from root segments, stem
(internodes) segments, leaf explants and axillary meristems was conducted in similar
conditions except BAP at 4.0 mgl™”' concentration. The development of adventive
shoots was induced only from callus formed from axillary meristems. Keeping at
+4°C, in dark during the first two weeks was considered optimum one for culture
resulting in 40.0% increase of shoot number per explant.

Various tissue origins of initial callus cells is of the reasons of heterogeneity of
callus tissue culture as not all functional characteristics of initial differentiated cells are
transferred to cell progenies as stable epigenetic inherited traits. Therefore it should be
taken into consideration that adventive organogenesis through the stage of callus
formation is a risk to get more plant forms not similar to initial genotype compared
with the use of direct regeneration from apical meristems, leaf explants and leaf
petioles.
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OCOBEHHOCTU MOP®OTI'EHE3A U PETEHEPAIIUU AGAVE
AMERICANA L. B YCJIIOBUSAX IN VITRO

0.B. Mutpodanona, U.B. Mutpodanona, H.Il. JlechukoBa-Cenomenko,
O.1. I'onuapoBa

Hukurckuii 6otannyeckuit can — HarmonanbHbIN Hay4IHBIA LEHTD,

298648, Pecniyonuka Kpbiwm, r. Snra, nrr. Hukura; e-mail: in_vitro@ukr.net

B Hukurckom OoTaHmdyeckoM caay paspadarbiBaeTcs OUOTEXHOJIOTHYecKas
CHUCTEMa pPa3MHOXKEHUSI araBbl aMEpUKAaHCKOU (Agave americana 1..) B yClOBUSX in
vitro. AraBa aMepUKaHCKasi — MHOTOJIETHEE pPACTEHUE C MPUKOPHEBBIMU COUYHBIMU
TOJICTBIMH 3€JIEHBIMU WU 3€JIEHO-TIECTPHIMU OOJIBIIMMHU JINCTHIMH, PA3MHOXAETCS B
OCHOBHOM KOpPHEBBHIMHU oOTIpbickamMu. PoaumHa pactenuss — FOxuas Awmepuka.
[TponoIKUTENBRHOCTh KU3HU pacTeHus oT 15 go 20 ner. AraBa aMepHKaHCKas
OTHOCUTCSI K BBICOKO JIEKODAaTHUBHBIM pPACTEHHSIM C BBICOKHM COJEpKAHUEM
OMOJIOTUYECKU aKTUBHBIX BEIIECTB.

Nzyuenue myteit Mopdoreneza u ocoOOCHHOCTEH pereHepanuu Agave americana
in Vitro TO03BOJSET BBISIBUTH OOLIME 3aKOHOMEPHOCTH WHAYKIMH, pealn3alun
MPOLIECCOB COMATUYECKOT0 SMOpHOreHe3a M OpraHoreHesa, a Takxke pa3zpaboTaTh
OMOTEXHOJOTUYECKUE CHUCTEMBl Pa3MHOXKEHUS, O3JI0POBICHUS U  COXpaHEHUS
pacTeHuil. DKCIIEpUMEHTHI 110 U3YYEHUIO MOP(OreHETUYECKUX MOTEHIUNA EPBUYHBIX
HKCILJIAHTOB (BEreTaTUBHBIE TTOYKU, MEPUCTEMATUUYECKUE TKaHU, HE3pesIble CEMEHa) 2-
X Gopm Agave americana TPOBOJWIA B  CHEIHAIBHO  000pYAOBaHHOMU
ouortexHojornueckoit naboparopun HBC-HHII. JIng wuHAykKumm mporeccoB
MopdoreHe3a araBbl aMEpUKAHCKOW B MUTATENIbHBIE CPEIbl BBOIWIUA PETYJISTOPHI
pocta (BbAII, anenun-cynndar, 2ip, HYK, MYK) B pasHbIX COOTHOIIEHHUAX U
KOHIleHTpalusX. M3zyuenre MopdoreHeTHUECKUX MOTEHIIMI OpraHOB M TKaHEl araBbl
MPOBOIWIIA Ha MOJIUPUITMPOBAHHBIX MUTATEIBHBIX cpefax Murashige, Skoog (1962) u
Anderson (1978). Cocyasl ¢ TNEepBUYHBIMU JKCIUIAHTaMHU (HE3PEJIBIMU CEMEHaMU)
nepBoHavyaibHO noMemanu Ha 40-60 cyTok B yciaoBusi 0€3 OCBEILIEHHUS MPU HUBKUX
MOJIOKUTENBHBIX TeMiieparypax (5+1°C). Mopdorenernueckuii moTeHIMAT HE3PEJIBIX
CEMSIH peaJM30BBIBANICA uepe3 HenpsiMyto pereHepanuto. [lpu o3mopoBieHun
AKCIUIAHTOB U3 3-X UCIIBITAHHBIX BUPOILIMIOB Oosiee 3(PPEeKTUBHBIM ObLT aMUKCHH.

M3yuen  MopdoreHeTHueckuii  MOTEHIIMAT  HE3pPEJIbIX  CEMSH  araBbl
aMEpPUKAHCKOHN, pealn3yeMblii dYepe3 HEeNpsSIMOil CcoMaTHYeCKuil 3MOpUOTreHe3 |
reMMOT€HE3, YTO TMO3BOJWJIO TMOJXYYUTh BBICOKYIO YacTOTY pEreHepalud araBbl
aMEpUKAHCKOH B yciloBUsX in vitro. bonee 300 MOJIHOLIEHHBIX paCTEHUI BHICAXKEHO B
CTepUJILHBIN MOYBEHHBIN CyOCTpar.
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PECULIARITIES OF MORPHOGENESIS AND REGENERATION OF
AGAVE AMERICANA L. IN VITRO

0.V. Mitrofanova, I.V. Mitrofanova, N.P. Lesnikova-Sedoshenko,
O.1. Goncharova

Nikitsky Botanical Gardens — National Scientific Center
298648, Crimea, Yalta, Nikita; e-mail: in_vitro@ukr.net

The biotechnological system of propagation of Agave americana L. in vitro has
been worked out in Nikitsky Botanical Gardens. 4. americana is perennial plant with
radical juicy thick green and green-mottled large leaves. It propagates mainly by roots.
The motherland of plant is South America. The length of life is 15-20 years. Agave
belongs to highly ornamental plants with large content of biologically active agents.

Studying of morphogenesis ways and regeneration peculiarities of A. americana
in vitro allows to determine the general laws of induction, realization of processes of
somatic embryogenesis and organogenesis and also to work out the biotechnological
systems of propagation, improvement and conservation of plants. Experiments on
studying of morphogenetic capacities of original explants (vegetative buds,
meristematic tissues, underdeveloped seeds) of two forms of 4. americana were done
in specially equipped biotechnology laboratory in NBG-NSC. For induction of
morphogenesis processes of A. americana the mediums were supplemented with
growth regulators (BAP, adenine-sulfate, 2ip, NAA, TAA) in different combination
and concentration. Investigation of morphogenetic capacities of agave organs and
tissues was done on modified culture mediums Murashige, Skoog (1962) and
Anderson (1978). Vessels with primary explants (underdeveloped seeds) first were
placed in the conditions without light and low positive temperatures (5+1°C) during
40-60 days. Morphogenetic capacities of underdeveloped seeds were realized through
indirect regeneration. Amixin was the most effective for explants treatment among
three tested virocides.

Morphogenetic capacities of underdeveloped seeds of Agave americana realized
through indirect somatic embryogenesis and hemogenesis has been studied. This
allows obtaining the high level of regeneration of agave in conditions in vitro. More
then 300 full-bodied plants were planted in sterilized soil substract.

41



AHTPOINIOI'EHHAS TPAHC®OPMALIUA MUKOBHUOTHLI ITOYB

C.T. Hazap6ekosa', M. Mpip3axmeToB’

'Kaszaxckuii HAlMOHATBHBIH YHUBEpPCUTET UMeHHU alib-Dapadu, r. AIMarhl,
e-mail: snazarbekova@mail.ru

’Kazaxckuil HAlMOHAIBHBIA TEXHUIECKH yHuBepcuteT umeHu K.Carmaesa,
r. AIMaTtsl

[I'pubel  sBASIOTCS  BaKHBIM ~ KOMIIOHEHTOM  OuWolleHO3a MouBbl.  OHU
KOHTPOJIMPYIOT MUPOKUH criekTp pyHkiuii 6uochepsl. [Ipoiieccsl, corpoBoxaaroIime
aHTPOINIOTE€HHbIE MPeOoOpa3OBaHMUsI MHUKOOMOTHI, MOTYT IPUBECTU K pa3pylICHUIO
MEXaHU3MOB peryJjupoBanus 1 OajaHca OMOCUHTE3a U OMOIerpaallii OPraHMUYEeCKUX
BEIIIECTB B MOYBE. B CBSA3M € 3TUM aKTyallbHOH 3aj1aueil SBIsSETCS OIleHKAa 3HAUUMOCTHU
OMOVHIUKATUBHBIX MUKOJOTUYECKUX TOKa3aTesieil. AHTPOIOreHHOE MpeoOpa3oBaHue
MMOYBEHHONH MHMKOOUOTHI TPUBOJUT K U3MEHEHHUSIM B PaCTUTEIHHOM TOKpPOBE.
EcrecTBeHHass pacTUTENBLHOCTh BMECTE C IIOYBEHHBIMHM MHUKPOOPTaHU3MHU TaKkKe
BBICTYIIa€T KaK MOIIHBIA NpUPOAHBIM Ouosiorndeckuii (GuibTp U OMOTeHHBIH
npeoOpazoBaTeb.

brimu uccnenoBanpl 00pas3iibl MOYB PA3IMUHBIX KaphEepPOB TOPHOAO0OBIBAIOIIETO
npeanpustus (r. Pynseii, Kasaxcran) B teuenue 2012 — 2013 rr. Copepxanue
TSDKEJIBIX METAJJIOB B TIOUBe ObLIM ompejenieHsl o Meroauke [Ipaiica AAS-IN (Carl
Zeise, Jena) Ha aTOMHO-a0COPOIIMOHHOM CIIEKTpOdOTOMETpE.

Mpbl  KCIIONIB30BAJIM  MUKOJIOTHYECKHE METOJbl  MCClieIoBaHus. BrinonHeH
KAaueCTBEHHBII aHalM3 BUJIOBOTO COCTaBa MOYBEHHBIX I'puOoB. Ha pa3HbIX ypoBHAX
3arpsi3HeHus TsokenbiMu MeTaiiamMu (TM), mo HamuMm npeaBapUTENbHBIM JTaHHBIM,
yacTo HaO0JaeTcs pasHOHANPABICHHOE M3MEHEHUE OJHMX M TeX K€ IoKa3areseil.
CpaBHUTENIBHBINM aHAIM3 TPOO IMOYBHI YKa3bIBA€T HA CYIECTBEHHBIE pa3lIuyus B
COJIEp’)KAHUM M paclpejielieHhe MHKPOMHUIIETOB 110 Tropu3oHTaM. B MukpoOHO#
Ooromacce ¢ HKCIEepUMEHTAIBHBIX TOUEK J0Js1 TPUOOB Ha MOPSAJIKK HUKE B CPABHEHUU
C KOHTpOJIEM, cojiepKaHue TpuOOB c TIyOWHOU mnoHwmxkaercs. llo-Buaumomy, 310
OOBSICHSAETCS CTPYKTYPHO-(DYHKIIMOHATHHBIMU OCOOEHHOCTSIMH MUKpPOMUIIETOB. B
MOYBE pacripeieieHne rpuOdoB cONpsKEHO ¢ GOpMUPOBAHKUEM TOUYBEHHOTO NMPO(UIIS B
pe3yJbTare MOCTOSHHO HPOTEKAIOMIMX IPOLECCOB MHHEpATU3allud OPraHMYECcKOro
BemecTBa. [Ipu pasHpix koHIeHTpalusax TM Gosbiioe OMOMHIUKAIITMOHHOE 3HAYCHUE
UMEIOT CTPYKTYpPHBIE H3MEHEHHUS] T'pUOHBIX COOOIIECTB: COOTHOIIEHWE TEMHO- U
CBETJIOOKPAIICHHBIX BUJOB, OBICTPO- U MeAJIeHHOpacTymux rpuboB. [lo Hamum
MpeBapuTeNbHBIM JaHHBIM 37% OT 00Iero KojJaudecTBa IMOYBEHHBIX TIPHOOB,
COCTAaBJISIIOT ~ TEMHOOKpallleHHble — aHamop¢Hble rpubbsl  (p.p. Alternaria n
Cladosporium). Kpome TOro, B TMOpsiake YyObIBaHUS YMCIEHHBIX IIOKa3aTelei
pacnoyioKuiIuch  OblcTpopacTyiue Buibl Mucorales. BOIBIIMHCTBO — CBETJIBIX
MUIETHATBHBIX TPUOOB 00pa3yloT TpeThio rpyIny. HakoHen, MeUIeHHO pacTyliue
BUJIbI COCTABWJIA MaJIOYUCIIEHHYIO Tpymniy. KoHTposibHbIE 00pa3iibl (9KOJIOTUYECKU
yucras 30Ha I. Py HbI) IMEIOT OTHOCUTENILHO paBHOMEPHOE pacrpeziesieHrne rpudbos
no ropuzoHtam (56-83%, 50-76%, 50-60%). B omnbITHBIX TOYKax HaOIIOHAETCs
cHIKeHue 3Tux mnokazareneit (37-40, 37-41% u 35-37%, coorBeTcTBEeHHO). Takum
oOpa3oM, 3HaUYUTENIbHAs POJIb B OMOpeMeaHalliy TMOYB MPUHAICKUT MHUKPOOHBIM
cooOrectBaM. MUKpOMUIIETHI, Oy lydd OCHOBHBIM KOMIIOHEHTOM TMOUYBEHHOUW OMOTHI,
BBINIOJIHSIOT ~HECKOJIbKO (YHKIMH B KPYroBOpOTE€ BENIECTB, B TOM YHCIE
CaMOOYHIIEHHUSI OT KCEHOOMOTHUKOB.
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ANTHROPOGENIC TRANSFORMATION OF SOIL MYCOBIOTA

S.T. Nazarbekova', M. Myrzahmetov2

'al-Farabi Kazakh National University, Kazakhstan, Almaty

e-mail: snazarbekova(@mail.ru

*Satbayev Kazakh National Technical University, Kazakhstan, Almaty

Fungi are an important component of soil biocenosis. They control a wide range
of functions of biosphere. Processes accompanying anthropogenic transformation of
mycobiota may lead to the destruction of regulatory mechanisms and balance of
biosynthesis and biodegradation of organic matter in the soil. In this connection it is an
actual problem of assessing the significance bioindicative mycological indicators.
Anthropogenic transformation of mycobiota leads to changes in the vegetation cover.
Natural vegetation with soil microorganisms also acts as a powerful natural biological
filter and biogenic converter.

Soil samples of different quarries mining enterprise (Rudniy, Kazakhstan) were
investigated during 2012 - 2013 years. The content of heavy metals in the soil was
determined by the method of Price AAS-IN (Carl Zeise, Jena) with an atomic
absorption spectrophotometer.

We used mycological research methods. It was a qualitative analysis of the
species composition of edaphic fungi. At different levels of heavy metals (HM)
pollution, according to our preliminary data, opposite changes of the same indicators
were often observed. Comparative analysis of soil samples indicates significant
differences in the content and distribution of micromycetes on the horizons. In the
microbial biomass from the experimental points the part of fungi on orders below in
comparison with the control, the content of fungi-depth decreases. Apparently, this is
due to the structural and functional features of micromycetes. In soil, distribution of
fungi associated with the formation of the soil profile as a result of constantly
occurring processes of organic substances mineralization. At different concentrations
of HM great bioindicative importance has structural changes of fungal communities:
the ratio of dark and light-colored species, fast and slow growing mushrooms.
According to our preliminary data 37% of the total number of soil fungi, made dark-
colored types of anamorphic fungi (Alternaria and Cladosporium). Further, in
descending order of numerical indicators settled fast-growing species Mucorales. Most
light-colored mycelial fungi formed the third group. Finally, slow-growing specie
formed the smallest group. Control samples (ecologically clean zone Rudniy) have
relatively uniform distribution of fungi on horizons (56-83%, 50-76%, 50-60%). In the
experimental points decline in these indicators (37-40, 37-41% and 35-37%,
respectively) has been noticed.

Thus, significant role in bioremediation of soil belongs to microbial community.
Micromycetes, which being the main component of soil biota, perform multiple
functions in the cycle of substances, including the self-cleaning of xenobiotics.
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MOP®OJIOTHUSI PACTEHUM KYKYPY3bl, BBIPAIIEHHBIX B
YCJIOBUSAX TEIJIMIBL, ITOCJE PETEHEPALIMU IN VITRO

WU.A. HutoBekas', O.E. AGpanmoga’, T.H. Caraposa’, 5.B. Mopryn'
II/IHCTI/ITyT KJIETOUYHOM OuoNioruu 1 reHeTudeckoit nwkenepun HAH Ykpannbt
03680, Ykpauna, r. Kues, yn. Akanemuka 3a6onotHoro, 148

e-mail: molgen@icbge.org.ua

*TocymapcTBeHHOE yupexaeHne VIHCTHTYT CelbCKOro XO3SCTBA CTEITHON 30HbI
HAAH VYxpauHnsl,

49600, YkpauHa, r. [IlHenponeTpoBck, yi. /[3epxunckoro, 14

Kykypy3a (Zea mays L.) saBisieTcss BaXHOI MUINEBOM, KOPMOBOI U TEXHUYECKO
KyJbTYpO#l, KyJbTUBUPYEMOW IO BCEMY MHPY B IPOMBIIUIEHHBIX MaciuTadax.
CoBpeMeHHBIE  TOTPEOHOCTM  arpONpPOMBILIUIEHHOTO  KOMILIEKca  TpeOyroT
MHTEHCU(UKALIMM  CEJNEeKIMOHHOTO IIpollecca U PacHIMPeHHs] TeHETUYECKOro
pazHooOpa3us, B TOM 4YHCIE€ C TIOMOUIbKO OHOTEXHOJOTMYECKUX METOOB,
OOJIBIIMHCTBO U3 KOTOPBIX 0a3UPYIOTCS HA UCIIOJIH30BAaHUM MIPOIECCOB KAJLUIyCOTeHe3a
U pereHepanvii pacTEeHWl B KYJIbType in Vitro. PereHepanThl KyKYypy3bl CIOXKHO
MOJIEPKUBATh JITUTEILHOE BpEMS B YCJIOBUAX in Vifro, TIOITOMY Ui COXpaHEHUS
MOJYYEHHOI0 MaTepuaja HMX HeOOXOJUMO BbICAXHUBaTh B MOYBY. J[Is 3uMHero
BPEMEHHU I'0Ja 9TO MOXKET OBITh UCKIIIOUUTENIBHO 3aKPBITHIN IPYHT, TO €CTh TEIUIUIa. B
JNaHHOW paloTe TMpejACTaBl€Hbl PE3YJbTAaThl [0 BBIPAIIMBAHUIO B  TEILIUIE
pereHepanToB KyKypyssl ruopunos F1 JIK633/2669*xPLS613 u IK959Q2*xPLS61J,
MOJIyYeHHBIX M3 Kajutyca Il Tuma mocie KyJbTUBUPOBAHUS HE3pENbIX 3apo/ibliei
KYKYPY3HI.

PerenepanTpl KyKypy3bl BHICAKUBAJIW B TPYHT U KYJIHTUBUPOBAIU B YCIOBUSIX
TEIUTMIBI ¢ 12-TM YacoOBBIM CBETOBBIM PEKMMOM MpH Temmeparype 22-25°C wu
BIIAKHOCTH 55%. [IpmxnBaeMocTh pereHepaHToB B rpyHTe cocTaBmwia ot 50 1o 85%.
Mopdonoruueckn pereHepaHTbl OTIUYAIUCh OT PACTEHUN KyKypy3bl, BhIpalIEHHBIX
u3 ceMsiH B 1iosie. OHM ObUTM MeHbIIero pasmepa (ot 25 10 95 cm). Bmecto Merenku
Ha BepXyIIKe rmoldera y pereHepaHToB B YCIOBUAX TEIUTUIBI (GOPMUPOBAJICS MOYATOK C
JIBYIIOJIBIMH I[BETKaMU: MY>KCKUMH Ha BEpPXYIIKe MMOYaTKa U )KEHCKHUMU Y OCHOBAHMSI.
Torma kak, pacTeHus, BbIpallleHHbIE W3 CEMSH B YCJIOBMAX TEIUIMIBL, COXpaHsIIU
OOBIYHYIO MOP(OJIOTHIO COIBETUI. BepxXyllneuHblii moYyaToKk pereHepaHTOB HE ObLI
MOKPHIT OOEPTOUYHBIMU JIUCTKaMHU. Ha KakJIoOM pacTeHHMM MOMHMO BEpXYIIEUYHOTO
00pa3oBBIBAJIOCH 1-2 Ta3ylIHBIX [Mo4yaTKa OOBIYHOW Mopdomorun. BepxyineuHsrit
MoyaToK ObLI O0JIbIIE TI0 pa3Mepy, YeM MaszyuiHbie. Pa3mep BepXyIleuHbIX MOYATKOB Y
TEIUIMYHBIX PEreHepaHTOB ObLT MEHBIIIE, YeM y PACTEHUi, BBIPAIIEHHBIX B IOJIEBBIX
ycioBuAxX u3 cemsH (ot 7 no 15 cm). Pacrenns okasanuch ¢pepTuibHbIMU. JKeHCkue
IBETKH, KOTOPBIE POCJIM Ha BEPXYIIEUHOM I1OYATKE, 3aBS3ajI CEMEHA, TOrJa KaK Ha
Ma3ylIHbIX IIOYaTKaX CeMEeHa, KaK IPaBWJIO, HE 3aBA3BIBAIUCH 32 HUCKIIOYEHUEM
OJIMHOYHBIX CEMSIH Ha OTJENbHbIX MoyaTkaX. KoaumdyecTBo ceMsiH, KOTOpoe
00pa30BBIBAJIOCH HA BEpXYIIEYHOM Iodatke, Obuio or 4 1o 40. BcxoxkecTh
MOJYYEHHBIX CeMsSH cocTaBuia 99%. BereranMoHHBIH MNEpHOJ pEreHEepaHToOB OT
BBICAJIKU B TPYHT JI0 JI03pEBaHMs CEMSIH COCTABUIJI TPHU MecsIIa.

Takum oOpa3om, pereHepaHThl KyKypy3bl JTaHHBIX T'€HOTHIIOB, IOJyUYE€HHBIE B
pe3ysbTare OMOTEXHOJIOTMUECKUX MAHUMYJSALMNA in Vvifro, MOTYT PacTH B 3aKphITOM
IPYHTE U 3aBSA3BIBATH CEMEHA, XOTA M UMEIOT U3MEHEHHYI0 MOP(OJIOTHIO MYKCKOTO
COLIBETHSI.
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Maize (Zea mays L.) is one of the most economically important crops which was
considerably improved by modern biotechnology. Biotechnological methods are
mainly based on in vitro plant regeneration. In order to retain plant material, maize
regenerants need to be grown in soil. During cold weather seasons, it must be
propagated exclusively under greenhouse condition. In the present studies the results
on maize regenerants cultivation in greenhouse are presented. The maize plants were
regenerated from ‘type II’ callus which was established from immature embryos of
hybrids F; JIK633/266 9 xPLS61J and JIK9599 xPLS61J.

The maize regenerants were planted in soil and grown under greenhouse
condition with 12-hour photoperiod, 22-25 degrees centigrade and 55% humidity.
Survival of the regenerants after planting to soil was from 50 to 85%. Morphologically
the regenerants differed from the control maize plants grown from seeds. The
regenerants were smaller (25-95 cm high). Under greenhouse condition, the ears with
male (at the top) and female (at the bottom) flowers developed instead of the panicle
on the apex of the regenerant shoots. The plants grown from seeds in the greenhouse
retained usual morphology of the inflorescences. The apex ear of the regenerants was
not covered by wrapping sheets. Each regenerant had 1-2 axillary ears of usual
morphology. The apex ear was larger than axillary ears and varied from 7 to 15 cm in
length. Nice to notice the regenerants were fertile. Female flowers of the apex ear set
approximately 2-40 seeds. Female flowers of the axillary ears did not set seeds. The
germination of the obtained seeds was 100%. Vegetative period for maize regenerants
from planting into soil to setting seed was about three months.

Therefore, maize regenerant plants obtained from immature embryos of hybrids
F, IK633/2662xPLS613 and JIK959 Q2 xPLS613 have been successfully grown in the
greenhouse and set healthy seeds despite the reversed morphology of the male
inflorescences.
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INPUMEHEHHUE YJIBTPA3BYKOBOI'O OBJIYYEHUSA JJIA
HUTOJOI'MYECKOIO HMCCJIELOBAHUSI MOP®OJIOI'MYECKHUX
OCOBEHHOCTEHN PACTEHUM KYJBbTUBUPYEMBbIX IN VITRO

P.B. lanuxux, C.A. MyparoBa, B.A. CosionoB
OI'BOY BIIO MuuypuHCKHA rOCy 1apCTBEHHBIN arpapHblii YHUBEPCUTET
Poccus, r. Muuypunck, e-mail: paromI0@mail.ru

Kitetku snujiepMuca JTUCThEB U YCTHUIIA SBISIOTCS BaXKHBIM MOP(HOIOTHUECKIM
nokaszaTesieM, Mo KOTOPOMY CYIST O IUIOMJAHOCTH PAacTEHHH, 0COOEHHOCTSAX pPOCTa,
MPOXOKJEHUU PA3JIUYHBIX (U3HMOJOTUYECKUX TMpolieccoB U T.J. Jlias pacreHuid,
KYJbTUBUPYEMBIX in  Vitro, TpeOyeTcsi OBICTpbIi U KAYeCTBEHHBIH CIOCOO
IUTOJIOTUYECKOTO UCCIEAOBAHUS, TMO3BOJISIONUN TUATHOCTUPOBATh T€HETUYECKUE U
Mopdoornyeckue N3MEHEHNs, BOSHUKAIOUIUE Y HKCIIJIAHTOB.

Jlis  TIpUTOTOBIIEHUSI IIUTOJIOTMYECKUX TMpENaparoB JIMCThEB PpaCTEHUH,
KYJIbTUBUPYEMBIX i1 Vitro, IPUMEHSIN HAPaBICHHOE YIbTPAa3BYKOBOE U3JIyUCHHE.

JlaBneHue yiabTpa3ByKa Ha KIETKM pPACTUTEIBHBIX TKAaHEW NPUBOIUT K
MUKpPOHA/IphIBaM  KJIETOYHO cTeHKH. B MoMeHT BoznelcTBus (opmupyercs
M30BITOYHOE JIABJIEHUE B KIIETKE, 3TO MPUBOJAUT K BEIMBIBAHUIO B OKPYIKAIOIIYIO CPELY
[UTOTIA3MBI C OPTaHOUIAMU.

[Ipn mnpomoKUTENHbHOM JEHCTBUU HA JHMCTOBYIO IUIACTHHKY YJIbTpa3ByKa
BO3JIEHCTBUIO, TOMUMO SMIUAEpPMHUcaA, TMOJBEpraioTcs Oosiee TIIyOOKHE CIOU KIETOK
(ryOuaTeiif ¥ ctonOuaThiii Me30WII) M B KOHEYHOM HUTOTe, yIa&Tcs TMOIYYUTh
JUCTOBYIO TJIACTUHKY, UMEIOIIYIO TOJIBKO CKEJIET, COCTOSIIUMN U3 KIETOYHBIX CTEHOK,
YTO B 3HAYUTEIBHON CTerneHW oO0Jeryaer HWCCeOoBaHUE CBETOBOM MUKPOCKOMHEH
AIUAEPMATBLHOTO CIIOSL.

[Ipumenenue naHHOTO crocoba MPUTOTOBJICHMS IUTOJIOTMUECKUX MpernapaToB
MO3BOJISIET MPOBECTH MEPBUYHBIA OTOOP F€HOTHUIIOB C OJMHAKOBBIM M WU3MEHEHHBIM
YPOBHEM ILTOMIHOCTH 10 KOJMYECTBY XJIOPOIUIACTOB B 3aMBIKAIOIINX KJIETKAX YCTHHII,
JIOCTOBEPHO TPEANOJIOKUTh HAIWYUE XUMEPHOCTH B DJMHUJAEPMHUCE pPACTEHUM,
YCTAaHOBUTH PEAKIIUIO paCTEHUH Ha M3MEHEHUE YCIOBUIl KyJIbTUBUPOBAHUS in Vitro.

Paboma evinonnerna npu noooepocke Murnucmepcemea cenvcrkozo xossiicmea P®.
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APPLICATION SONICATION FOR CYTOLOGY MORPHOLOGICAL
FEATURES PLANTS CULTIVATED IN VITRO

R.V. Papikhin, S.A. Muratova, V.A. Solopov
Michurinsky State Agrarian University
Russia, Michurinsk, e-mail: parom10(@mail.ru

Leaf epidermal cells and stomata are important morphological parameters on
which judge ploidy plants, especially growth, origin, various physiological processes
etc. For plants cultivated in vitro, fast and qualitive cytology method giving possibility
of diagnoses genetic and morphological changes arising from explants is required.

Directional ultrasonic radiation was used for cytological preparations of leaves
from in vitro cultivated plants.

Ultrasound pressure on the cells of plant tissues leads to cell wall microanguish.
Upon the exposure an overpressure generated in the cell, this leads to leaching
cytoplasm and organelles into the environment.

Under the ultrasound long-term action on the leaf blade, in addition to the
epidermis, deeper layers of cells (columnar and spongy mesophyll ) are exposed and
eventually it is managed to get lamina having only a skeleton consisting of cell walls,
which greatly facilitates the study of light microscopy epidermal layer.

Application of this method for preparation of cytological preparations allows for
the primary selection of genotypes with the same and altered level of ploidy by the
number of chloroplasts in the guard cells of stomata, reliably assume the presence of
chimeras in the epidermis of plants, to establish plant responses on change of
cultivation conditions in vitro.

This work was supported by the Ministry of Agriculture of Russian Federation.
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BJIUNSTHUE COJIEP’)KAHUSI A30TA B IUTATEJBHOM CPEJIE HA
PU30I'EHHYIO AKTUBHOCTbD KJIOHOBBIX ITOIBOEB AbJIOHU
IN VITRO

N.H. Ilponuna

I'HY Bcepoccuiickuii Hay4dHO-HMCcCea0BaTelbCKUA HHCTUTYT CaJOBOJCTBA
uM. 1.B. Muuypuna

393774, Poccust, r. MuuypuHck, yn. Muaypuna, 30

e-mail: invitro82(@yandex.ru

OTnuuuTeNnbHONW OCOOEHHOCTBIO COCTaBa MUTATENbHOU cpeabl Mypacure u
Ckyra (MC) sBiasgercss BbICOKas KOHIIEHTpaIlMs HEOPraHWYECKOro  as3oTa.
Cootnomenne ammonuiinoro (NH4NO;3;) u nutpatHoro (KNOj) a3zora B gaHHOI
cpene, no muenuto H.B. KartaeBoii u P.I'. Byrenko (1983), siBnsieTcst onTUMaibHBIM.
Ctumynupyronuii 3¢ dexT Ha mpolecc KopHeoOpa3oBaHMs, Kak ykassiBaroT H.B.
Jy6oBunkuii u ap. (1988), S.E. Hundman et al. (1982), S.Sriskandarajah et al. (1990),
OKa3bIBa€T yMEHBIICHHE KOHIIEHTpAllMM a30Ta. B Halux UCCleI0BaHUSIX
yMEHBIIICHHE KOHI[EHTPAIIMK aMMOHHUITHOTO M HUTPATHOTO a30Ta B 8 pa3, Ha ¢oue 1,0
Mmr/n1 UMK, yBeandyuBaao yKOpEeHSIEMOCTh MUKPOIOOEroB moaABos s0g0Hu 54-118 Ha
21,7 % mno cpaBHenuto ¢ koHtposiem (1/2 MC). Pazniuuus mo KauecTBy KOpHEH He
cymecTBeHHbl. [losiHOE OTCYyTCTBHME a30Ta WM TOJIBKO aMMOHMMHON (OpPMBI
OKa3bIBAJIO CYIIECTBEHHOE BIUSHUE JIMIb Ha pa3BUTUE KOpHEH: CHUXKAIOCHh
KOJIMYECTBO KOpHEH M MX JJMHA, B TO BpPEMs KaK CYIIECTBEHHBIX pa3JIMUUil 10
YKOPEHEHUIO HE HAOJII0JaIu.

KynpTuBupoBanue MukponoOeroB 1mojaBoeB s0monn 54-118 u  3-17-38
HEIOCPEJICTBEHHO Tepes YKOopeHeHneM Ha cpejie Mypacure u Ckyra ¢ NOHMKEHHBIM
COJIep’)KaHMEM aMMOHUHHOro a3ora B 2 pa3a CTUMYJIUPOBAJIO  IPOIIECCHI
KopHeoOpasoBanus. Tak, y 54-118 npu conepxanun 2 NHyNO; yBenumumnBasioch
KOJIMYECTBO YKOPEHEHHBIX MHKpornoOeroB Ha 12,9%, mpu stom B 2,6 paza
YMEHBIIAJIOCh KOJMYEeCTBO KopHed. CHIKEHHE K€ KOHIEHTpaly aMMOHHMIHOIO
a30Ta B MHUTATEIBHOU cpeae 0 1/4 wid ero OTCYTCTBUE CICPKUBAIO PU3OTCHE3.
AHanu3 pe3yJibTaToOB, MOJYUYEHHBIX O MOABOK 3-17-38 mokazajn, 4To pazaudus Mo
YKOPEHSIEMOCTH U KayecTBY KOpHEH B BapHaHTaX HE CyllecTBEHHBbI. OJJHAKO ClielyeT
OTMETUTh, UTO yMeHblleHue coaep:xkanusa NHy;NO;3; B 2 u 4 paza yckopsiio mpoiiecc
pu3oreHe3a Ha 2 HeJeJIu MO CPAaBHEHHUIO C €ro MOJHBIM COJIEpPKaHUEM I10 MPOIMUCH
Mypacure u Ckyra (KOHTpOJb). Yke uepe3 3 HeJeslu KyJIbTUBUPOBAHMS B JIAHHBIX
BapUaHTaX OTMedYajach BBICOKas ykopeHsieMocTh (93,7 u 87,5%), B TOo Bpems Kak B
KOHTpOJIE — TOJIbKO uepe3 5 Henenb (92,3%). OTrcyTrcTBUE aMMOHUKMHOIO a30Ta B
MUTATEILHON CpeJie CAEePKUBAIO KOpHEOOpa3oBaHWE U YXYAIIAIO0 KayeCTBO KOpHEi
Kak y nojaBos 54-118, tak u 3-17-38.

CrnenoBarenapHO, /ISl MPOIECCOB KOPHEOOPA30BaHUS KIIOHOBBIX MOABOEB A0JI0HU
in vitro HeOOXOIUMO OIPEACIIEHHOE COOTHOIIIEHNE aMMOHUIMHOTO M HUTPATHOTO a30Ta
B MUTATEJIHHBIX Cpeax.
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THE EFFECT OF NITROGEN CONCENTRATION IN NUTRIENT
MEDIUM ON RHIZOGENIC ACTIVITUOF APPLE CLONAL
ROOTSTOCKS IN VITRO

LI.N. Pronina
The I.V. Michurin All- Russia Research Institute for Horticulture
393774, Russia, Michurinsk, Michurin Street 30, e-mail: invitro82@yandex.ru

High concentration of inorganic nitrogen is a distinctive characteristic of
Murasige & Skoog nutrient medium (MS). According to N.V. Kataeva and R.G.
Butenko (1983) the ratio of ammonium (NH4NO;) and nitrate (KNOj3) nitrogen in the
given medium is an optimum one. N.V. Dubovitskii, et al. (1988), S.E. Hundman et al.
(1982), S. Sriskandarajah et al. (1990) showed that reduced concentration of nitrogen
stimulated root development. In our experiments the 8 times decrease of ammonium
and nitrate nitrogen concentration at 1.0 mg/l IBA has resulted in increase of
microshoot rooting in apple rootstock 54-118 by 21.7% compared with control
(1/2MS). There are insignificant differences in quality of a root system. Full lack of
nitrogen or the only ammonium form considerably effects just root system
development: by reduction of number and length there are hardly any considerable
dictinctions in rooting.

Microshoots culture of apple rootstocks 54-118 and 3-17-38 directly before
rooting on Murasige & Skoog medium with half as much concentration of ammonium
nitrogen stimulates root development. Thus at 2 NH4;NO; the number of rooted
mikroshoots has increased by 12.9% but the number of roots decreased in 2.6 times.
Reduction of ammonium nitrogen in nutrient medium up to 1/4 or its lack hampers
rhizogenesis. Analysis of the results obtained with use rootstock 3-17-38 has shown
insignificant differences in rooting and root system quality between treatments. It
should be pointed out that 2 and 4-fold decrease of NH4;NOj; concentration accelerates
rhizogenesis by 2 weeks compared with full concentration for Murasige-Skoog
formula (control). The highest level of rooting (93.7 and 87.5%) has been observed in
these treatments already in 3 weeks of culturing as in control-only in 5 weeks (92.3%).
Lack of ammonium nitrogen in nutrient medium delayed root development and
decreased quality of root system both in rootstock 54-118 and 3-17-38.

Therefore the specific ratio of ammonium and nitrate nitrogen in nutrient media
is necessary for root development of apple clonal rootstocks in vitro.
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METO/IbI KYJbTYPHI TKAHEN B CEJIEKIIUU JIWJIAH

I''M. IlyrayeBa

I'HY Bcepoccuiicknit HUU canosoactsa um. M.B. Muuypuna
Poccenbxo3akanemun

Poccus, r. MuuypuHck, e-mail: pugacheva7ll(@gmail.com

CozraHue HOBOrO copTa JWIMA — JUIMTENbHBIA mpouecc. OT ONbUIEHHS 0
nepenadynd Ha ['ocyapCTBEHHOE MCHBITAHUE MPOXOAUT OT 7 1o 10 Jjier st copToB C
BBICOKUM KO3 (UIIMEHTOM BEreTaTUBHOIO pasMHOkeHus U 10-15 — ¢ Huzkum. A
MOJIyYUTh MEKBUJIOBbIE THOPU/IBI O€3 UCIIOJIB30BAHUSI OMOTEXHOJOTMYECKUX METOIOB
MIPaKTUYECKN HEBO3MOKHO.

I{eap paboThl — mogOOpaTh yCIOBUS CTEPUIU3ALMHA UCXOJHOTO PACTUTEIBHOTO
MaTepualna, OINpEJeIUTh COCTaB MUTATEIbHOW Cpe/bl, PEryJsTOpbl pocTa Ha
HAaYyaJIbHBIX CTAaJWAX pa3BUTHUS 3apoJAbIIIE W ceMAH JWIuA Uil oOecrieueHus
MHTEHCHUBHOI Mposudepanuu noderoB 1 (GopMUpPOBaHUS JIyKOBHII.

B pesynbrare mnpoBeneHHO pabOThl YCTaHOBWJIM, YTO Ui CTEPWIM3AIUU
3€JICHBIX IIJI0/IOB (KOPOOOYEK) JOCTATOUHO MCIOJb30BaTh 96% HSTWIOBBINA CHUPT, B
KOTOPBIH MOorpykajii KOpoOOUKy U 00XKUTalu HaJ IJIaMEHEM CIIUPTOBKH 3-4 pa3a.

3penble  crpaTUGUUMPOBaHHBIE U HECTpaTU(QUIMPOBAHHBIE  CEMEHa
crepwmzoBaiu 0,04%-ubiM pacTBopoM Hutpata prytd (120 c.) M KOMMEpPUYECKUM
npenaparom benusHa (50% pactBop — 30 muH.). MHpexuuu 3HauuTENbHO OOJIBIIE
ObUIO TpU BBEJEHUU CTpaTUGUUUMPOBAHHBIX ceMiaH (1o 53%), uem He
ctpatudunupoBaHHbix (2-3%). Yactora pereHepainuu ObLla OJMHAKOBOM, OT 23 [0
87%, B 3aBUCUMOCTH OT cKpemuBaHuid. [loaTomMy Ju1si BBEIEHUS JIydllle UCIIOIb30BaTh
He cTpaTu(UIMpOBaHHBIE CEMEHa, a I CTepWIM3allUd — KOMMEpPYECKHil Impernapar
benusHa.

Jlis  onBITOB 32 OCHOBY Opajiy TMUTATEIbHYIO CpElly, COCTOSINYI0 U3
MUHEpaIbHBIX cojieit mo Mypacure u Ckyra. beuio orMeueHo, 4to ueM Gosiee 3perbie
3apOJBIINIM  BBOJSTCS, TEM  MEHbIle  TpeOyeTcss  peryjsTopoB  pocrta.
OKCepUMEHTaJIbHBIM  IIyTeM  OBUIO  YCTAaHOBIEHO, 4YTO  3pejible  CceMeHa
npeanouturenbHeid BBoauTh Ha cpeay ¢ 0,1 mr/m HYK. Ucnons3oBanue BAII B
KOHIleHTpaimsX Beime 1,0 Mr/m B cpele NMPUBOAWIO K W3MEHEHHIO Mopdoioruu
nmoberoB jykoBuuek. [Ipu mpopammuBaHuu ceMsiH JIWIUNA Ha cpelie ¢ CojAepKaHUuEeM
BAIT 0,5 mr/n u HYK 0,1 wmr/n 010 OTMEUEeHO oOpa30BaHHE COMATHUYECKUX
AMOPUOUIOB B OCHOBAHUU CEMSIIONH.

B MeXBUIOBBIX CKpeIIMBAHUIX MPOIEHT pereHepanuud B cpenHeM Obut 28,7,
ayTOpeHbIX — 86, OJIM3KOPOICTBEHHBIX — 34.

Takum oOpa3om, pe3yJibTaThl UCCIEIOBAHUN MOKa3aJlid, YTO KYJIbTypa TKaHEi
SBJISETCS, HECOMHEHHO, BBICOKOI((PEKTUBHBIM CHOCOOOM TMOJYYEHUSI HOBOTO
HCXOJHOrO0 MaTepuana U OBICTPOro €€ pa3MHOXKEHHs. DJTO IO3BOJISIET YCKOPUTH
CEJIEKIIMOHHBIN Ipoliecc Ha 3-5 JerT.
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METHODS OF TISSUE CULTURE IN LILY BREEDING

G.M. Pugacheva

I.V. Michurin All-Russia Research Institute of Horticulture subordinated to
Russian Academy of Agricultural Sciences

Russia, Michurinsk, e-mail: pugacheva7ll(@gmail.com

Obtaining a new lily cultivar is a long term process. The period from pollination
up to inclusion into the state trials lasts for 7-10 years and 10-15 years in cultivars with
high and low coefficient of vegetative propagation respectively. Isolating interspecific
hybrids is practically impossible without use of biotechnological methods.

The aim of the studies is determination of optimum conditions for initial plant
material sterilization and nutrient medium composition, growth regulators at initial
stages of lily embryo and seed development for intensive shoot proliferation and bulb
development.

96% ethyl alcohol is recommended for sterilization of green fruit (bolls). Bolls
were dipped into it and 3-4 times burn above the flame of alcohol burner.

Mature stratified and non-stratified seeds were sterilized with 0.04% mercury
nitrate solution (120 s) and commercial product Belizna (50% solution — 30 min).
Introduction of stratified seeds resulted in more high level of infection (up to 53%)
compared with non-stratified (2-3%). Regeneration was similar (from 23 up to 87%)
depending on crosses. Therefore non-stratified seeds should be used for introduction
and Belizna product for sterilization.

In experiments Murashige & Skoog nutrient medium containing mineral salts
was used as a basic one. The more mature embryos are introduced the less quantity of
growth regulators is required. In the experiments it has been established that mature
seed introduction into medium containing NAA at concentration 0.1 mg/l is more
desirable. Bulblet morphology varied under the effect of BAP at concentration
exceeding 1.0 mg/l. Somatic embryoids developed in cotyledon base during lily seed
germination on medium containing 0.5 mg/l BAP and 0.1 mg/l NAA. In interspecific
outbred and congruent crosses the per cent of regeneration was 28.7, 86 and 34
respectively.

Therefore the results of studies show that tissue culture is doubtless a high
efficient method of obtaining a new initial material and for its quick propagation. It
allows 3-5 year acceleration of breeding process.
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HNPUMEHEHUME 3JSJEKTPOXUMHUYECKU CHUHTE3UPOBAHHOI'O
PACTBOPA AHOJIMT IJis1 CTEPUJIM3BALIUN CEMSIH PEIKHUX
BUAOB PACTEHUU ITPU BBEJIEHWUMU B KYJIBTYPY IN VITRO

I'.H. Cadponora', M.B. I'aéaenko’, O.U. Koporkos'

TBY BO «Bonrorpaackuii pernoHaabHbINH O0TAHUYECKUMA caTy»

400007, Poccus, r. Bonrorpan, moc. Metamnypros, 68, a/s 23

e-mail: vrbs@list.ru

?Poccusi, MOCKOBCKasi 061acTh, T. Jly6Ha, yn. TBepckas, 9, a/s 157, O00 «HITO
[TepcniekTrBa

e-mail: m.gablenko@rambler.ru

[Ipu BBeeHUU B KYJBTYPY in Vitro, 0COOCHHO PEIKUX BUJIOB PACTCHHH, IS
MOJIyYE€HHSI CTEPUIIBHBIX MPOPOCTKOB YACTO MUCIIOIB3YIOT 3pEiible U HE3pEIIbIe CEMEHA.

PacTtutenbHble 3KCIIAHTHI CTEPWIM3YIOT PACTBOPaMU BEIIECTB, COJAEPIKAIIUMU
aKTUBHBIN XJIOp, JABYXJOPUCTYIO PTYTh, MEPEKUCHh BOJOPOJA, CUHTETUYECKUE
KOMIUIEKCHBIE ~ CTEpWJIM3ATOPhl. Pexke HUCMonb3yloT OpoM, CEpPHYIO KHCIOTY.
[IpoomKuTEeNbHOCT CTEpUIN3aluu Kojedaercs oT S5 10 30 MUHYT M 3aBUCHUT OT THIIA
U CPOKOB WU3OJSIIMU DKCIUIaHTA, TEHOTHUIAa pacTeHuss u Apyrux dakropor. Ilpu
pa3paboTKe ONTHUMAIbHOW METOJUKU CTEPUIIU3AIMU CEMSH PEJKUX BUJIOB PACTEHUIA
WCIIOB30BaANIA cieaytonue BemectBa: «JInmzopopmun 3000» U 2JIEKTPOXUMUUECKH
o0paboTaHHBII pacTBOp HEeUTpalibHOTO aHoIUTa. KoHTposieM siBisiiachk JabopaTopHas
BCXOKECTb.

AHOIIUT — DJJIEKTPOXMUMHUYECKHI pacTBOp, CUHTE3UPOBAHHBIA HA YCTAaHOBKE
«PEJIO» (u3roroBurens — HIIO «IlepcnexrtuBay», r. JlyOna, MockoBckas 001.) ¢
UCXO/HOI KoHIeHTpauuel nmo aktuBHoMmy Xiopy (C,y) 192 mr/n, pH 6,8. Anomut
o0J1a/1aeT OaKTepUIIUTHBIMUA CBOMCTBAMU U SIBJIIETCS YUCTHIM aHTHcenTUKoM (I abiieHko,
2012). Crepunuzalidio TEPBUYHBIX OKCILUIAHTOB TPOBOAWINA TIO0  OOIIEHPUHATHIM
Metoaukam (bytenko, 1999). B pabore ucrnosnb30Balii ceMeHa PeIKUX BUIOB PACTEHUMN
ceM. Caryophyllaceae, 3anecennbix B KpacHble kHurm Poccuiickoit ®@enepanuu u
Bonrorpazackoit obnactu - Silene hellmannii, Silene cretacea, Eremogone koriniana.

CrepwibHbIE YKCIUIAHTHI BHICAXKUBATN HAa O€3TOPMOHAIBLHYIO CpEeJTy IO MPOMUCH
Murashige T., Skoog F. (1962). B pe3syiaprare OBLIO YCTaHOBJIEHO, YTO IIpH
UCIOJIB30BAHUN aHOJUTAa U «JIu3ohopmMuHa», B ONTUMAIbHBIX KOHIIEHTPALUSX, VIS
CTEpWIN3ALIMU CEMSH PEJIKUX BHUJIOB PACTEHUI MPUMEHEHUE aHOJIMTA OKa3aloch Oojiee
b dexTuBHBIM. OTMEUYEHO, UTO MPHU KCIOJIH30BAHUU aHOJIUTA BCXOXKECTh CEMSH U
KOJIMYECTBO CTEPWIBHBIX HKCIUIAHTOB 3HAYUTENIBHO BbIIE: Eremogone koriniana —
80%, Silene hellmannii — 53%, Silene cretacea — 40%, 4emM B KOHTPOJIHLHOM BapHUaHTeE.
[Tpu ucnons3oBannu «JIuzohopMrHa» BCXOXKECTh CEMSH YMEHbINAJach U COCTaBUIIA
20%, 50%, 10% coOTBETCTBEHHO.

Hcnosib30BaHNe albTEPHATUBHBIX CIOCOOOB CTEPUIM3AIMK SIBISIETCS OCHOBOI
COXpaHEHMs U Pa3MHOKEHUS PEIKUX BUIOB B KYJbTYpE in Vitro.
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During the introduction of particularly rare species for the preparation of sterile
germination in the culture in vitro it is often used mature and immature seeds. At the
same time it is used different substances containing active chlorine, mercury
dichloride, hydrogen peroxide, complex synthetic sterilizers for sterilization of
explants. Bromine, sulfuric acid are used less. Sterilization time ranges from 5 to 30
minutes and depends on the type and period of explants® isolation, plant’s genotype
and other factors. It was used the following substances: "Lizoformin" and
electrochemicalyfinished neutral anolyte solution during eleboration of optimal
methods of sterilization of seeds of rare species plants The laboratory germination
became the monitoring.

Anolyte - electrochemical solution synthesized on the "REDO" (producer — SPA
"Perspective", Dubna, Moscow region). Initial concentration of active chlorine (C, )
was 192 mg/l, pH 6.8. Anolyte has antibacterial properties and is clean with antiseptic
(Gablenko, 2012). Sterilization of primary explants was performed by standard
methods (Butenko, 1999). We used seeds of rare plants seeds. Caryophyllaceae, listed
in the Red Book of the Russian Federation and the Volgograd region - Silene
hellmannii, Silene cretacea, Eremogone koriniana

Sterile explants were plated onto the medium by the prescription Murashige and
Skoog (1962). As a result, it was found that using an anolyte and "Lizoformin', in
optimum concentrations for sterilizing seeds of rare plants - the application of the
anolyte was more effective. It is noted that using an anolyte germination and quantity
of sterile explant is significantly higher: Eremogone koriniana - 80%, Silene
hellmannii - 53%., Silene cretacea - 40% than in the control embodiment. Germination
of seeds decreased and amounted to 20%, 50%, 10%, respectively by using
"Lizoformin" using of alternative methods of sterilization is one of the key stages of
conservation and breeding of rare species in culture in vitro.
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BBEJJEHUE PACTEHUM POJA MISCANTHUS B KYJbTYPY
IN VITRO

A.C. Cekan, I' 4. baep, E.H. lllnma, C.I1. Oxepenon, A.U. Emen
HNuctutyT numieBoit OnotexHosoruu u renomuku, HAH Ykpaunsr
04123, Ykpauna,r. Kues, yi. Ocunosckoro 2a, e-mail: ehirta3(@gmail.com

B mocnenHee Bpemsi aKTMBHO BeJETCSl TMOUCK ajJbTEPHATUBHBIX HMCTOYHUKOB
DHEPTUU, CPEJIU KOTOPHIX Bce 00Jiee MOIYJISPHBIM CTAHOBUTCSI YHEPTETUUYECKOE ChIPhE
PaCTUTENIBHOTO TPOUCXOXKIACHUS. B CBA3M ¢ 3TUM cpeau pACTUTEIBHBIX KYJIBTYP
BO3pacTaeT BHUMaHHE K MpeJCTaBUTENAM ponaa Miscanthus. PacteHus sToro poja
CIIOCOOHBI K HAKOIUICHUIO OOJBIIOr0 KOJIMYECTBa OMOMACCHl U MPOAYIUPOBAHUIO
BBICOKOKAUYeCTBeHHOU 1eumosio3bl (Zhang et al., 2012). Kpome Toro, ciemyer
OTMETUTh 3(PEKTUBHOE HCIOIB30BAHUE MHCKAaHTyca B CEJIbCKOM XO351CTBE B
KauecTBe 00BEKTa JIETOHUPOBAHUS MUTATEIBHBIX BElecTB U MUHepaioB. [TocKoIbKy
Ha CEerOJHSINHUN JIeHb He pa3padoTaH A (HEKTUBHBIN METO/ MOJIYUCHUS KYJIbTYPHI in
vitro pacteHuit pojga Miscanthus, akTyaJIbHBIM SIBJISIETCS pa3paboTKa M ONTUMH3ALIMS
[POTOKOJIOB UHJIYKIIMUA KaJUIyCOT€HEe3a U pereHepalu pacTeHuil B KyJIbTYpE in Viiro
pa3HBIX MpejicTaBUTENEH JAHHOTO Po/Ia.

[{enpro HaMX KcciIe0BaHUl OBLIIO BBEACHHE B KYJIbTYPY in Vitro TpeX BUIOB
Muckautyca: M. giganteus, M. sacchariflorus, M. chinaschilf nns 1nociemayroIero
MOJIyYeHUSI BBICOKOMPOAYKTUBHBIX MOJUIIOWIHBIX JIMHUNA. J[Js KyJIbTUBUPOBAHUS
HKCIIAHTOB MCMOJIB30Baiu cpexy Mypacure u Ckyra (Murashige and Skoog, 1962),
COJIEpXKaIIyl0 B KauecTBe peryssiTopoB pocta 2,4-J1 (5 mr/in) u 6eH3MIaMUHOITYPHUH -
BAII (250 mr/mn). JIns crepuau3aiy pacTUTEILHOTO MaTepuaia (MpuIaTouHble TOUKU
KOpHSI) UCIOJB30BAJIM pa3Hble KOHIIGHTpPAIlUM HSTaHOJIa, TEPEeKUCH BOJOpO/JIa,
TUIIOXJIOPUTA HATpHs, Kop3ajekca W HuTpara cepebpa. B pesynbrare paboThi
nojoOpaHa ONTUMAaJIbHASL MPONEAypa CTEPUIN3ALMU TMPUAATOYHBIX TOYEK KOPHSI.
HauGonee >¢dekTuBHBIMU areHTaMu CTepUIN3allud okazaiuch 1,5%-HbIll pacTBOp
HUTpata cepebpa u 25%-HbIii — rTunoxsioputra Hatpus. HauBpiciias dYacToTa
pereHepanuu noOeroB McclieyeMbIX 00pa3IoB OKa3aiach y SKCIUIaHTOB M. giganteus
— 63%. B mHacrosimee Bpems MNPOBOJATCS HUCCIEIOBAHUSA M0 TOJIUILIOUIU3AIAN
pacTeHWii  MUCKaHTyca  TpeX  BHUJOB C  HUCIOJb30BAHMEM  COEJIUHEHUN
JUHUTPOAHWIMHOBOTO Psijia KaK UHAYKTOPOB IMOJTUTLIONIHH.
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At last decade an alternative energy sources have been widely discussed. Usage
of green biomass is a perspective way to resolve this problem. One of the promising
candidates for biofuel feedstock production among the plant abundance is the
perennial grass Miscanthus. Plants of this genus are the useful non-food source for the
large-scale biomass and high-quality cellulose production (Zheng et al., 2012).
Moreover, in agriculture Miscanthus grass is used as an object for the deposition of
different minerals and nutrients. Since, there is no effective protocol for in vitro
culture estimation of Miscanthus plants, development and optimization protocols for in
vitro callus and plant regeneration of different Miscanthus species remain relevant
topic for researchers.

The aim of this study was an introduction of three Miscanthus species into in
vitro culture for the development of highly-produced polyploidy lines. For this purpose
explants (root adventitious buds) of M. giganteus, M. sacchariflorus, M. chinaschilf
were cultivated on Murashige and Skoog’s medium (Murashige and Skoog, 1962)
supplemented with phytohormones 2.4-dichlorophenoxyacetic acid (2,4-D, 5 mg/L)
and benzylaminopurine (BAP, 250 mg/L). For the tissue sterilization different
concentrations of ethanol, sodium hypochlorite, hydrogen peroxide, chlorine gas,
korsolex and silver nitrate were used. During sterilization the most appropriate scheme
was elaborated. It was found that the most efficient sterilization agents were 1.5%
silver nitrate and 25% sodium hypochlorite. In turn, the highest capacity (63%) of
shoot regeneration was shown for M. giganteus. At present an experiments on cell
polyploidization of three Miscanthus species with dinitroaniline compounds as
polyploidy inductors are carrying out.
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HAYYHO-UCCJIEJOBATEJBCKASA JEATEJIBHOCTbD
JJABOPATOPUU BUOTEXHOJIOI'M B CTPYKTYPE YYEBHO-
NCCIEAOBATEJBCKOI'O TEIINIMYHOTI'O KOMIUVIEKCA MUYT AY

B.A. Cosonos, C.A. MypatoBa, P.B. [lanuxun

OI'BOY BIIO MuuypurHCKHA rOCy 1apCTBEHHBIN arpapHblii YHUBEPCUTET
393760, Poccus,r. MuuypuHck, yi. Matepnanmonansias 101

e-mail: solopovi@mgau.ru

B cocraB yueOHO-ucCIIEIOBAaTENBCKOTO TEIUIMYHOTO KoMiuiekca Mwuul'AY
BXOJAT: YueOHO-Ta00paTOpHBI KOPITyC IUIOMIAIbI0 Oolee 1500M%, 3UMHSIS TeILIHIA
o61meit rromanso 5000M” u aBTOMAaTU3UPOBAHHAS ra30Bas KOTEJIbHAs. DKCIUTyaTalus
Havarta B geBpaiie 2013 r. Temmuna paccuntana Ha KpyIJIOTOJUYHYIO SKCILTyaTaIUIO C
MOJHOCTBIO ~ aBTOMATU3UPOBAHHOWM U KOMIIBIOTEPU3UPOBAHHON  PETyIUPOBKOI
MHUKpPOKJIMMATa: TEMIIEPATYPBI, BIAJKHOCTH, OCBEIICHHOCTH, a TAKXKE PEKUMA MATAHUS
¥ ToJIMBa pacTeHuil. BBOJ B JKCIUTyaTallMl0O COBPEMEHHONW MHOTOPSIIHON TETUTUIIBI
Mozenn 9,6 SR faeT yHUKaJIbHYIO BO3MOXKHOCTH COBMECTUTH JOCTHKEHUS
OMOTEXHOJOTUU 10 KJIOHAIHHOMY MHKPOPa3MHOXKEHHMIO pAcTeHHil ¢ CcaMbIMU
COBPEMEHHBIMU croco0aMy aJanTallid M BbIpAIIUBAHMS CAJOBBIX KYJIBTYp Ha
HCKYCCTBEHHBIX cyOcTpaTax (MUHEpaibHas BaTa) C MIPUMEHEHUEM TUPOIIOHUKH.

KowMriiekcHas wuccneqoBarenbckas padoTa TPOBOAMTCS HAa CTBHIKE Pa3sHBIX
HAy4YHbIX HampaBlIe€HUN, YTO IMO3BOJSET IMOJYYUTh HOBBIE JIaHHbIE B OHMOJIOTMH U
MpaKTUYECKUE pe3ysIbTaThl B 00JacTH arpoOuoTexHojoruu pactenuid. lIpoBogsrTes
UCCIIEIOBAaHUS 1O pa3pabOTKEe U yCOBEPUICHCTBOBAHMIO CEJIEKIIMOHHOIO Ipolecca ¢
KCIIOJIb30BAHUEM COBPEMEHHBIX METOJIOB OMOTEXHOJIOTUH, [IUTOJOTUH, MOJEKYJISIPHOI
owmosornn. Ha 0aze maGoparopun OuotexHosorn Mudl’AY co3nana oOmmpHas
KOJUIEKUMU in Vitro TUIOJIOBBIX, STOJHBIX, OBOUIHBIX W JIEKOPATUBHBIX KYJIBTYP.
OnTuMHU3MpPOBaHbl METOJMKU KIIOHAJIBHOTO MUKPOPA3MHOKEHUS CaJOBBIX KYJIBTYp, B
TOM 4YHCJIE HETPAJWLIMOHHBIX STOJHBIX PpACTCHHUI: €KEBUKH, €KEMAIMHOBBIX
rUOpUAOB, >KMUMOJOCTH, AKTUHUIUM, JUMOHHHMKA KuTaiickoro u 1p. Pa3spaboraHbl
3¢ (HeKTUBHBIE MPOTOKOJBI pEreHepaluu aJBEHTUBHBIX MOOETOB U3 M30JUPOBAHHBIX
cOMaTUYeCKUX pacteHuii. Bemercs pabota mo pazpaborke 3(PGEeKTHUBHBIX METOJI0B
MOJIMTUIOUIN3AIIMU PACTeHUH in vifro u 0TOOpa T€HOTUIIOB C U3MEHEHHBIM YPOBHEM
mwionaHoctd. C  UCIMOJIB30BAaHUEM METOJOB  KYJBTYPhl 3apOJBIIICH IOJYyYEHBI
YHUKaJIbHBIE OTJaJIEHHbIE TUOPUIBl CEMEUKOBBIX KYJbTYp. B Hay4dHBIX yUpexKIeHUAX
r. MuuypuHcka pa3paboTaHbl METOJUKHA OOJyYEHUS JIa3€pOM PAaCTUTEIbHBIX TKaHEH,
MO3BOJISIFOIINE CYIIECTBEHHO MOBBICUTH KOA(M(UIIMEHT pa3MHOKEHHUS, 3HAYUTEIBHO
YCWIUTh TPUPOCT PACTeHUl U YCTONYMBOCTh UX K Pa3IMYHBIM HEOJIaronpusTHHIM
cTpecc-pakropaMm, a Takke 3(PPEeKTUBHOCTh PU30T€HE3a YEPEHKOB, B TOM YHCIIEC B
KyJbTYpe in vitro. DTH MeTOJbl OyIyT anpoOUpOBaHbl B HOBOM TEIUIMYHOM
KOMILIIEKCE.
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STRUCTURE OF THE GREENHOUS COMPLEX AT MICHURINSK
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393760, Russia, Michurinsk, Internationalnaya Str., 101,
e-mail: solopov@mgau.ru

The structure of educational and research greenhouse complex includes teaching
and laboratory building area of more than 1500 m?, winter greenhouse with a total area
of 5000m’ and automated gas boiler. Complex exploitation started in February 2013.
The greenhouse is designed for year-round exploitation with a fully automated and
computerized control of microclimate temperature, humidity, light intensity, as well as
the system for feeding and watering plants. Using modern multilane greenhouse
9.6 SR model provides a unique opportunity to combine the achievements of
biotechnology for clonal propagation of plants with the most modern methods of
acclimatization and plant-growing of horticultural crops on low-capacity hydroponics
(mineral wool).

Complex research work carried out at the junction of different scientific fields is
aimed to provide new data in biology and practical results in the field of plant
agribiotechnology. Research is conducted to develop and to improve selection process
with the use of modern of biotechnology, cytology, molecular biology methods.

On the basis of biotechnological laboratory of Michurinsk State Agrarian
University there has been formed a collection which includes fruit crops, non-
traditional small fruit, vegetable and ornamental plants in vitro. Methods of clonal
micropropagation of horticultural crops, including non-traditional berry plants such as
blackberry and raspberry-blackberry hybrid, honeysuckle, actinidia, Schizandra
chinensis have been optimized.

Effective protocols regeneration of adventitious shoots from isolated somatic
tissues aimed at increasing the genetic diversity of agricultural crops have been
developed much work is dedicated to the research of in vifro chemically induced
polyploidization in plants and selection of genotypes with altered ploidy level. Distant
hybrids of unique seed fruits have been obtained due to the use of embrioculture
technique. In research institutions of Michurinsk the technique of laser treatment of
plant tissues are developed increase the multiplication, significantly to enhance the
growth of plants and their resistance to various adverse stressors, as well as to provide
the effectiveness of root formation of cuttings, including in vitro cultures. These
methods will be tested in the new greenhouse complex.
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METOJ IMBPUOKYJIBTYPbI IS UHTEHCUPUKALINN
CEJIEKIITMOHHOT' O NPOLECCA NPUCA
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BBICIIETO TPOo(ecCHOHATBLHOTO O00pa3oBaHUs «ANTANUCKUI TOCyJapCTBEHHBIH
YHUBEPCUTET

656049, Poccus, r. bapnayn, nip. Jlenuna, 61,

e-mail: L-tichomirova(@yandex.ru

JIOBOJIBHO 4acTO MpU MEPEHOCE 3apojiblllla Ha HMCKYCCTBEHHYIO MUTATEJIbHYIO
Cpely W3 OJHOTO 3apojpblllla pa3BUBACTCSd TOJBKO OAHO pacTteHue. OJHAKO Ha
ONpENENEHHBIX MUTATENBHBIX CpeJax Yy 3apojbllla  MOXXHO  HMHAYLHMPOBATH
o0pa3oBaHUE MA3YIIHBIX MEPUCTEM MPSMBIM MYyTEM, 3TO YBEJIMUMUBAET KOIDPUITMEHT
Pa3MHOXKEHUSI B HECKOJIBKO pa3 U YCKOPSAET caM IPOIECC Pa3MHOXKEHUS THOPUTHOTO
pacteHus. [J1laBHYHO poib B 3TOM IPOLECCE MIPAIOT KOMIIOHEHTHBIM COCTaB
MATATEIbHON CpEJbl Ha 3TAlle BBEACHUS B KyJbTYpy. BiausHHE 3TMX KOMIIOHEHTOB y
vpuca mpociexuBaeTcs 10 4 MecsleB KyJIbTUBUPOBAHUS 3aPOIBIIIEH.

[lenp wuccinenoBanusi — oTpaboTaTh METOA SMOPHOKYIBTYpHl [ris ensata,
1. sibirica nig uHTEeHCU(UKAIIUU CEJIEKIIMOHHOTO MpoIecca upuca.

Jlns 3aponeiieit Iris ensata, I sibirica MCTIONB30BaHbl CPEAbl CIEMAYIOIIETO
ropmoHaisHoro cocrana: 1) 1 mxkM BAII + 1 mxM HVYK, 2) 2.5 mxM BAIL 3) 2.5
MkM BAII + 0,5 mxM UMK, 4) 5 mxM BAII + 0,5 mxM UMK, 5) 6 MmxM BAII + 5
MkM HYK+ L-rnyramun u ageHuHcyibGT. KoHTposaeM ciayxuia 6e3ropMoHalibHas
cpena MS. Ha Bcex MCHBITAHHBIX NUTATENBHBIX CPEJlaX pPEereHepaHThl U3 3apO/IbIIIeit
JIByX BHJIOB HpHICA UMEHN XOPOIIIO pa3BUTHIE JIUCThA, a MHOrJa 1 KopHH. Ha cpene ¢ 6
MkM BAIl +5 MmxkM HVYK, nomnonHenHo#t L-rayramMuHOM W aJleHUHCYJIh(ATOM B
konuuectBe 100 mr/n (L-mi. m an-c.), y 3apojsiiieii B HYJE€BOM Maccake Hapsiay ¢
OCHOBHBIM ()OPMUPOBAIUCH aJIBEHTUBHBIE TTOOETH.

B nByxieTHeM BO3pacTe pereHepaHThl MMEIU BBICOKOJIEKOPATUBHBIA BHUJ, UTO
M03BOJIAJIO B 00JIee paHHHUE CPOKU MPOBOUTH KOMILUIEKCHYIO OLIEHKY JIEKOPATUBHOCTH
U YCTOWYMBOCTA THUOPUJIOB M  OJHOBPEMEHHO OCYUIECTBIATH  KIOHAJIBHOE
MUKpPOpa3MHOKEHUE OTOOpHBIX (opMm. brarogaps demy CeNeKIIMOHHBIN Tporecc
yckopsiercs Ha 3-4 roja.
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METHOD OF EMBRYOCROP FOR INTENSIFICATION OF IRIS
BREEDING PROCESS

L.I. Tikhomirova
Altai State University
656049, Russia, Barnaul, Lenina Ave., 61, e-mail: L-tichomirova(@yandex.ru

Very often at embryo transfer in artificial nutritional medium only one plant
develops from one embryo. But in definite nutritional media it is possible to induce
formation of axile meristems by direct way, so propagation coefficient increases in
some times and accelerates propagation process of the hybrid plant. Components of
nutritional medium play the main role in this process at the stage of introduction into
culture. Influence of these components of iris is observed up to 4 months of embryo
cultivation.

The aim of investigation is to work out method of embryocrop of Iris ensata, 1.
sibirica for intensification of /ris breeding process.

For embryos I ensata, I sibirica we used media of the following hormonal
composition: 1) 1 uM BAP + 1 uM NAA, 2) 2.5 uM BAP, 3) 2.5 uM +0.5 uM IBA,
4) 5 uM BAP + 0.5 uM IBA, 5) 6 uM BAP + 5 uM NAA + L-glutamin and
adeninesulphate. Medium without hormones was the control. In all tested nutritional
media regenerative agents of embryos of two iris species had well developed leaves,
and sometimes roots. In a medium with 6 uM BAP + 5 uM NAA, added with L-
glutamin and adeninesulphate in a quantity of 100 mg/l (L-gl. and ad.s.), adventitious
shoots were formed in embryos in a zero passage along with the main passage.

In two years age regenerative plants had highly ornamental view, so it was
possible to carry out complex estimate of hybrid ornamentation and resistance in
earlier periods and simultaneously to propagate selective forms by microclonal
method. Due to this fact, breeding process accelerates by 3-4 years.
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PACHHPOCTPAHEHHOCTDb U T'EHETHYECKOE PA3HOOBPA3UE
BHUPYCA OCIIbI CJUBbI B EBPONEMCKON YACTH BBIBIIEIO
CCCP

C.H.Yupkos', U.B.Murpodanosa’, 0.B.Murpodpanopa’
'Bronorudeckuii daxynerer MI'Y umenu M.B.JIomoHOCOBa,

119991, Poccus, r. MockBa, e-mail: s-chirkovI(@yandex.ru

* Hukurckuit GoTaHmaecknii cax — HarmoHambHbIit Hay4HBIU LIEHTD,
298648, Pecniy6nmka Kpsim, r. Snta, nrt. Hukura; e-mail: in_vitro@ukr.net

HccnenoBanne pacTUTEIbHOTO T€HO(GOHIA M €ro COCTOSHHUS HEBO3MOXHO 0Oe3
MoHHuTOpUHTa (puronaroreHoB. Bupyc ocnel (mapku) ciauBbl (BOC, Plum pox virus,
poxn Potyvirus, cem. Potyviridae) cunmraercs caMbIM BpEJIOHOCHBIM BHUPYCHBIM
MAaTOT€HOM KOCTOYKOBBIX IUIOJOBBIX KYJIbTYp. Bupyc mnepenaercs BereTraTuBHO u
pacrpocTpaHseTcsl HeCKOJIbKUMU BUJaMU TiAu. OCHOBHBIMM METOJAMH JUArHOCTUKU
BOC sBasitorcs mMMyHO(DEPMEHTHBIN aHain3 U MOJIUMEpas3Has IIeMHas peakius ¢
oOpatHoli TpaHckpurniueil. HezaBucumMbpiMEM TpynmnamMu ucciepoBareeit BUpYC ObLI
oOHapyxeH B JlatBuu, JlutBe, benapycu, na Ykpaune, B 1.u. B Pecrybnuke Kpbim,
MonyoBe u B pasznuuHbix pernoHax Poccum (MockoBckoit, TBepckoit, Tynbckoit
o0JacTsIX, YepHO3eMHOU 30He, cpeiHeM W HbkHeM [loBomkbe, CTaBpPOIOIBCKOM U
KpacHomapckom kpasix). [lpupogHsiMu xo3s5i€BaMU BHUpYyca SIBJISIFOTCS BUJBI poOJia
Prunus W psa HEpOJICTBEHHBIX BHUJOB MHOTOJIETHUX TPAaBSHUCTBIX pacTEHUIt-
pesepBaTopoB. B EBponeiickoii yactu OwiBiiero CCCP BOC BbisiBJIEH Ha CiuBe
(P. domestica), nepcuke (P. persica), nekrapuue (P. persica var. nectarine), ansiue (P.
cerasifera), TtepHe (P.spinosa), BumHe (P. cerasus), BOWIOYHON  BHIIIHE
(P. tomentosa) u cinuBe KaHaJicko (P. nigra). Bupyc oOHapyKeH B pa3IUYHbIX THIIAX
HACaX/ICHUI KOCTOYKOBBIX KYJIBTYP: KOJUICKIMSIX, MATOMHHUKAX, TUIOJOHOCSINUX U
3a0pOIIEHHBIX cajaX, JICKOPATUBHBIX HACAKJICHUSIX, IUKOPACTYUIUX [EPEBBIX B
FOPOJICKON U CEJIbCKOM MECTHOCTH, HA JAYHBIX YUYACTKaX, a TAKXKe B KYJIbTYpE in Vilro.
Ha ocHoBaHMM aHanu3a T€HOMHBIX IMOCJIEJI0BATEIBHOCTENW pa3auyaoT 9 mTamMmmMoB
Bupyca: Dideron (D), Marcus (M), Recombinant (Rec), Cherry (C), Cherry Russian
(CR), Winona (W), El Amar (EA), Turkish (T), u Ancestral (An). Illects u3 Hux (D,
M, Rec, W, C, CR) o6Hapyxxensl B EBponeiickoii yactu. OCOOEHHOCTHIO TTOMYJISIINI
BOC Ha DoCTCOBETCKOM MPOCTPAHCTBE SBJSETCSd MIMPOKOE PacHpoCTpaHEHHE
mramMoB W (JlatBusi, Poccus, Ykpauna), C (MongoBa, Poccusi, benapycs) u CR
(Poccust), UCKIIOUUTENBHO PEAKUX WA BOOOIIEe HE OOHAPYKEHHBIX B JPYIUX
peruoHax mupa. M3-3a BBICOKOH CTENEHW 3apaKEHHOCTU KOCTOYKOBBIX KyJbTyp BOC
JUISL TIONTyueHHsT O€3BHPYCHBIX pAcTeHUil HEOOXOJAUMO TPUMEHEHHE COBPEMEHHBIX
OMOTEXHOJIOTUYECKUX METOIOB.

Paboma noooepocana Poccutickum ponoom ghynoameHmanvHulx uUccie008anuil
(epanm 14-04-01786a).
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DISTRIBUTION AND GENETIC DIVERSITY OF PLUM POX VIRUS IN
EUROPEAN PART OF THE FORMER USSR

S.N. Chirkovl, LV. Mitrofanovaz, 0.V. Mitrofanova’
'Biological Faculty, Lomonosov Moscow State University
119991, Russia, Moscow, e-mail: s-chirkovIl(@yandex.ru

’Nikita Botanical Gardens — National Scientific Center
298648, Crimea, Yalta, Nikita; e-mail: in_vitro@ukr.net

Pathogen-free status of some plant material is essential to its successful
biotechnological applications. Plum pox virus (PPV, genus Potyvirus, family
Potiviridae) is the causal agent of the Sharka disease and considered the most
detrimental viral pathogen of stone fruit crops. PPV is transmitted by several aphid
species and by grafting. The uncontrolled exchanges of infected propagative material
are the main pathway for PPV spread over long distances. Serological and molecular
assays based on ELISA and reverse transcription-polymerase chain reaction are the
methods of choice for the accurate PPV detection and identification. By several
independent studies, PPV has been reported from Latvia, Lithuania, Belarus, Ukraine
(including Crimea), Moldova and Russia (Moscow, Tver, Tula, Stavropol, Krasnodar
regions, all over the chernozem zona, and along the Volga river basin). Natural hosts
of the virus are the Prunus species and, occasionally, some unrelated herbaceous
plants. In European part of the former USSR PPV was detected in plum
(P. domestica), peach (P. persica), nectarine (P. persica var. nectarine), myrobalan (P.
cerasifera), blackthorn (P. spinosa), downy cherry (P. tomentosa), sour cherry
(P. cerasus) and Canadian plum (P. nigra). PPV has been found in various types of
stone fruit plantings: collections, nurseries, fructiferous and abandoned orchards,
decorative plantings, private gardens, wild stone fruit trees growing in urban and rural
areas, and also in vitro cultures. Based on genome sequence analysis, nine
phylogenetically distinct PPV strains have been recognized to date: Dideron (D),
Marcus (M), Recombinant (Rec), Cherry (C), Cherry Russian (CR), Winona (W), El
Amar (EA), Turkish (T) and Ancestral (An). The strains differ in antigenic properties,
epidemiological behaviour, host range and pathogenicity for different stone fruits. Six
of them (D, M, Rec, W, C, CR) have been revealed in the European part. The wide
dissemination of PPV isolates belonging to the strains W (Latvia, Russia, Ukraine), C
(Moldova, Belarus, Russia), and CR (Russia) seems to be the most important feature
of the PPV population in the former USSR. On the contrary, these strains were only
sporadically identified or even have never been detected in other countries until now.
Due to high incidence of PPV in stone fruit plantings, the modern biotechnological
approaches should be employed to virus-free plants production.

This work was supported in part by the Russian Foundation for Basic Research,
project No.14-04-01786a.
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COJIETOJIEPAHTHOCTB ITPOPOCTKOB PHUCA B YCJIOBUSAX
IN VITRO

K.A. lllapropoackas’', C.A. Urnarosa', /I.B. IlInax’
'CeneKIMOHHO-reHe THIeCKUii HHCTUTYT — HalroHambHBIH LeHTp
CEMEHOBOJICTBA U COPTOU3YUEHUS

VYkpauHna, r. Onecca, e-mail: biophytal@mail.ru

2I/IHCTI/ITyT puca HAAH

VYkpauna, r. CkaioBck

OaHUM M3 OCHOBHBIX HAIIpaBJICHMI CENEKIMM puca B YKpawHE CUMUTAETCs
CO3/IaHME PaHHECIHENIBIX BBHICOKOMPOAYKTUBHBIX COPTOB, YCTOMYMBBIX K 3aCOJIEHHIO
nous. Mccaea0BaHUSAMM MOCIEIHUX JIET YCTAHOBIEHO, YTO IO COJIEY CTOMYMBOCTH PUC
YCTYIIa€T MHOTMM KYJIBTYPHBIM 3JIaKaM, B TOM UYHCJIE€ NIIEHUIIE. 3aCOJe€HUe, 0COOEHHO
XJIOPUJTHOE, TOPMO3UT BCE POCTOBBIE MPOILIECCHl M OTPULIATENBHO BIUSET HA pa3BUTHE
BETETATUBHBIX U T'€HEPATUBHBIX OPraHOB pHca.

[ToaTOoMy 11€7BI0 JJAHHOK paOOTHl OBLIO M3yYEHHE CIIOCOOHOCTH 3PEJIbIX CeMSTH
Pa3IMYHBIX T€HOTUIIOB pHCa NPOPACTAaTh B YCIOBUSAX MCKYCCTBEHHOI'O 3aCOJIEHUS —
pactBopel cosieir NaCl m Na,SO, (1,7% u 2,0% coorBercTBeHHO). B 3amaun
UCCIIeIOBaHUSl  BXOJWIO TECTUPOBAaHME TIEHOTUIIOB pHUca Ha  CIHOCOOHOCTh
(dbopMupoBaTH MPOPOCTKHU MO/ ACUCTBUEM PACTBOPOB CyJb(aTa M XJIOpHUAa HATPUs C
KOHIIEHTpalUsSIMHU, BbISIBIEHHWE HanOoJiee COJETOJIEPAaHTHBIX (GOpM pHca U MOJTyYeHHE
OT HUX CEMSH.

B pabore TtectupoBasin 14 renotunoB puca (Oryza sativa L.) KOIJIEKIUU
Nucruryra puca HAAH. Kpurepuem orbopa citykuiia olieHKa MOpP(HOMETPUUECKHUX
napameTpoB (IUVIMHBI TJIABHOTO KOpPHS W Ha/A3eMHON yacTu) 10-IHEBHBIX MPOPOCTKOB
puca. Jlannele wu3MepeHHid oOpalaThiBalM CTATUCTUYECKU C NPUMEHEHHUEM
nporpammbl Microsoft Excel. HaubGonee BbIHOCIUBBIE K COJIIM HPOPOCTKH ObUIN
BBICQ)KEHBI B COCYJBI JUISl JIOPAIMBAHUS B MCKYCCTBEHHBIX YCJIOBHUSAX M IOJYYEHUS
CEMSIH.

HaunGosnpinyro cosieyCTOWYMBOCTh NPOSBWINA IPOPOCTKM copTa BUKOHT u
ruOpuga  CnaBsHeuxBukoHT. IIpopocTkM  3TMX  TI'€HOTHUIIOB  BBIJIEPKUBAIN
MakcuMaiapHyto KoHimeHTpamuio 2,0% NaCl. IIpopocTku oOcCTalbHBIX COPTOB U
rubpunoB — Kypuanka, Arar, Ilpectmx, Ilpemuym, IlpectmxxSHTaps,
ManeimxBukont, CnabsiHenxBukont, [IpectmxxFOnurep — mokaszaium JOCTOBEPHO
MEHBINYIO CTENEeHb YCTOMYMBOCTU K JAHHOMY CEJIEKTUBHOMY (akropy. BrisBiieHo,
4yTO ¢ yBeaudeHueM KoHieHtpaimu cosieit NaCl u Na,SO, npoucxo Ut mocTeneHHoe
YMEHBUICHUE CPEAHEN UTMHBI INIABHOI'O KOPHS M HA/I36MHON YacTH IPOPOCTKOB.

Takum oOpa3om, B pe3yJibTaTe IPOBEIEHHOIO UCCIIEIOBAHUS BBISBIEHBI OTIMYUS
YPOBHSI COJIETOJIEPAHTHOCTU U3YYEHHBIX F€HOTUIIOB. OrpesiesieHo, 4To copTta BUKOHT,
Arar, llpectmx, Ilpemuym, KOTOpble COXpaHsJIA CIIOCOOHOCTH MpopacTaTh Ha
pactBope NaCl 2,0% KOHIIEHTpalluu, MOTYT OBITh MEPCIEKTUBHBIM MAaTE€PUATIOM JUIS
cesiekiuu.  Cpenn  rUOpUAOB IO  3TOMY IPU3HAKY MPEACTABIAIOT HMHTEpEC
[Tpectmx > AnTaps, MansimxBukont, CnaBsiHe X BUKOHT.
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SALT TOLERANCE OF THE RICE SEEDLINGS IN VITRO

K.A. Shargorodskaya', S.A. Ignatova', D.V. Shpak’

'Plant breeding and Genetics Institute — National Centre of Seed and Cultivar
Investigation

Ukraine, Odessa, e-mail: biophyta(@mail.ru

*Rice Research Institute at UASS

Ukraine, Skadovsk

One of the main directions of rice selection in Ukraine is the creation of early
high-productive varieties, which resistant to saline soils. There were showed that salt
resistance of rice is lower than in many crops, including wheat, by researches of recent
years. Salinization, especially chloride, slows all the growth processes of rice and
negatively affects the development of vegetative and generative organs.

The purpose of this work is to study the ability of mature seeds of the different
genotypes of rice to germinate in solutions of salts NaCl and Na,SO, (1.7 and 2.0%).
The tasks were: testing rice genotypes on the ability to form seedlings under action of
solutions of sulfate and sodium chloride with the concentrations of 1.7 and 2.0%;
identify the most salt tolerance forms of rice and harvesting.

There were tested 14 rice genotypes (Oryza sativa L.) of collection of Rice
Research Institute at UASS for this work. There were calculated the average length of
the main root and overground part of seedlings. The measurement data were processed
statistically using Microsoft Excel. The most salt tolerant seedlings were planted in the
pots and transferred in the climatic chamber to produce a crop.

The most salt tolerance seedlings were ones of the cultivar Vikont and hybrid
Slavyanez x Vikont. The seedlings of these genotypes maintained the maximum
concentration of 2.0% NaCl. The seedlings of other cultivars and hybrids —
Kurchanka, Agat, Prestige, Premium, Prestige x Jantar, Malysh x Vikont, Prestige x
Upiter — showed a weak resistance to the selective factor. There was the gradual
reduction of the morphometric parameters of the seedlings with the concentration
increase of NaCl and Na,SO,.

Thus, there were revealed the differences in the salt tolerance level of the studied
genotypes. There were determined that the cultivars Vikont, Agat, Prestige, Premium
may be a perspective material for the breeding. Among the hybrids on this basic were
of interest Prestige x Jantar, Malysh x Vikont, Slavyanez x Vikont.
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BUPYCHBIE BOJIE3HU XPU3AHTEMBbBI (CHRYSANTHEMUM x
HORTORUM BAILEY) W BHOTEXHOJOI'MYECKHUE IIPUEMbI
O310OPOBJIEHUSA PACTEHUU

10.B. lllenotbko, O.B. Mutpodanosa
Hukurckuii 6otannyeckuit can — HarmoHanbHbIN HAyYHBIN [EHTP
298648, Pecniyonuka Kpsim, r. Snra, nrr. Hukura; e-mail: in_vitro@ukr.net

Xpuzanrema canosasi (Chrysanthemum > hortorum Bailey) obnanaeTr BBICOKOI
JIEKOPATUBHOCTBIO, ~HMMEET HEOIPAaHWMYEHHBIE BO3MOJKHOCTM  MCIIOJIB30BaHHUSA B
03€JICHEHUH, B KaueCTBE TOPIIEYHON M Cpe30YHOM KyJbTyphl B Jr000e BpeMs roga. Ha
MPOTSHKEHUM MHOTUX JieT HukuTckuii OoTaHMUYecKuit caj 3aHMMAeTCs MHTPOYKIIMEH,
celeKued U OoTOOpOM COPTOB XPU3AaHTEMBI CaJOBOM ISl O3EIEHEHUS, a TaKkKe
€KEroJHOM OCEHHEW BBICTABKOM  KOJUIEKIIMOHHBIX W MEPCIHEKTUBHBIX  COPTOB
OTEYECTBEHHON M 3apyOeKHOU ceneKimu. MHoroneTHee NpUBJIEYEHHE I10CAI0YHOTO
MaTepuaja Xpu3aHTeMbl B KouleknmoHHele mocaaku HBC-HHI] cnocobcTBoBano
pacnpoCTpaHEHUIO BHUPYCOB M BHUPYCHBIX OoJI€3HEH pacTeHMH M CHIKEHUIO HX
JIEKOPATUBHBIX U 3CTETUYECKUX KayecTB. B CBSA3M C 3TUM IIENbIO HAIIEro MCCIEI0BAHUS
ObUIO BBISIBJIGHME COPTOB C CUMITOMAMU TOPAKEHUs] BHUPYCHOW HHQEKIMEH,
ueHTuuKalys Bo30yureneil 6ose3neit u nmouck 3PpQeKTUBHBIX MyTel 0310POBIECHUS
pacTeHuii.

B Hactosimee BpeMmsi koiuiekiuss HUKUTCKOro GOTAHMYECKOTO cajja HaCUUTHIBAET
6onmee 200 cOpTOB M KOJUIEKIIMOHHBIX (DOPM MEITKOLIBETKOBOM M KpPYIHOLIBETKOBOM
Xpu3aHTeMBl. B pe3yiprare npoBeIeHHBIX OOC/IEAOBAaHMI KOJIEKIIMOHHBIX IIOCAJI0K
oOHapyxeHo Oosee 20 CHUMOTOMOB BHPYCHBIX WH(ekiui. Tak, CHMITOMBI
XJIOPOTHUECKOH KpamuaTocTd BbIsIBIEHBI Y 10 copTtoB MmenkoiBeTkoBoit (Costa, Mona
Lisa, Remos u np.) u 40 coproB kpymnHoiBeTkoBoii (Discovery, Sheena Red, Yapopetika
U Jp.) XpuzaHtembl. Bmecre ¢ tem Ha 20 coprax MenkouserkoBoid u 10 coprax
KPYITHOLIBETKOBOM XpU3aHTEMbI ObLITN BBISIBIIEHBI CUMITTOMBI MO3aUKH.

B cB#3u ¢ 9TMM HauaThl HCCIENOBaHMA 10 WAEHTU(UKAIMU Bo30OyAUTENei
BUPYCHBIX OOJIE3HEM, MMOUCKY M UCHBITAHUIO UHIMOMTOPOB BUPYCOB JUISL O3/I0OPOBJICHHUS
COPTOB XPU3AHTEMBI i1 Vilro.
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VIRUS DISEASES OF CHRYSANTHEMUM x HORTORUM BAILEY
AND BIOTECHNOLOGY METHODS OF PLANTS CLEENING UP

Yu.V. Shepotko, O.V. Mitrofanova
Nikitsky Botanical Gardens — National Scientific Center
298648, Crimea, Yalta, Nikita; e-mail: in_vitro@ukr.net

Chrysanthemum (Chrysanthemum > hortorum Bailey) is the culture with high
ornamental characteristics having unlimited opportunities for landscape gardening, pots
and cuttings in any time of the year. For many years Nikitsky Botanical Gardens is
engaged in introduction, breeding and selection of chrysanthemum varieties for landscape
gardening and also for yearly autumn chrysanthemum show of collection and perspective
varieties of home and foreign breeding. Introduction of plant material of chrysanthemum
in collection of NBG-NSC promoted spreading of virus and virus diseases and
deterioration of ornamental and aesthetic qualities. In this connection the aim of our
research was to determine varieties with symptoms of virus infection, to identify the
disease agent and to find the effective ways for plants cleaning up.

Now the collection of Nikitsky Botanical Gardens consist of more then 200
varieties and collection forms of small-flower and large-flower chrysanthemum. More
then 20 symptoms of virus infection have been found in the result of done researches.
The symptoms of chlorotic mottle have been determined for 10 varieties of small-
flower chrysanthemum (Costa, Mona Lisa, Remos and others) and for 40 varieties of
large-flower chrysanthemum (Discovery, Sheena Red, Charodeyka and others). The
symptoms of mosaic have been determined for 20 wvarieties of small-flower
chrysanthemum and 10 varieties of large-flower chrysanthemum.

In the connection the investigations on identification of virus disease agents,
search and test of virus inhibitors for cleaning up of chrysanthemum cultivars in vitro
are begun.
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OCOBEHHOCTHU HAKOIUIEHUA ®JABOHOUIOB B TKAHSAX
STEVIA REBAUDIANA BERT. B 3ABUCHUMOCTH OT YCJIOBUH
KYJbTUBUPOBAHUA

JIL.LM. Inak, O.U. [I3106a, [I:x.b.PaxmeToB
HanmonaneHeiit 6otanndeckuii caa um. H.H. I'pummko HAH Ykpannsr
VYkpauHna, r. Kues, e-mail: shpak lesya kievi@mail.ru

CreBust (Stevia rebaudiana Bertoni) — MHOTOJIETHEE TPaBSIHHCTOE PACTEHUE,
JIUCThS KOTPOIrO COJEpKaT pAd AUTEPHEHOBBIX CTEBUOJI-TJIMKO3UJIOB, BELIECTB C
BBICOKOH TOJICTAIMBAIONIEH CTOCOOHOCTHIO M 00J1a/1al0T YHUKATBHBIMU CBOHCTBAMM:
OHU HE TOKCUYHBI, HU3KOKAJIOPUIHBI, HE UMEIOT MyTar€HHOW aKTUBHOCTHU, K HUM HeE
HaOII01aeTcs TPUBBIKAHMS, KAK K TPAAUIMOHHBIM MOJCIACTUTENSIM — KCWIUTY M
copOuTy. DTH CBOHCTBa JEJNAlOT CTEBUIO UPE3BBIUAMHO TMEPCIEKTUBHOM JIs
HCIIOJIb30BAHUS B KAUECTBE 3aMECHUTEIS.

Kpome Toro, creBust cojepxut Oeiku, MuHepasbl: docdop, Keae30, HaTpuil,
Mar"uii, Xpom, KOOaJlbT, CeJeH, TaHWHBI, BUTAMHUHBI: ACKOPOMHOBYIO KHCIOTY,
MPOBUTAMUH A, THaMUH, pubodiiaBuH. [locieiHee BpeMsi MHOTO BHUMaHUS yIEISETCS
AHTUOKCUJIAHTHBIM CBOWCTBAM CTEBUM.

N3BecTHO, uTO (hrtaBoHOM 1B OOHAPYKEHBI B MPOPOCTKaxX Ha 2-3 cyTku. Mcxoms ¢
ATOro, IENbI0 HAMX HKCJIEJA0BaHUNA ObUIO HU3Y4YEHHE KOJIMYECTBEHHOTO U
KAueCTBEHHOTO cojiepKaHus (IaBOHOUJOB B TKaHAX CTEBUM U JIMHAMHUKU HX
HakoruieHust. OcoOeHHOE€ BHUMAHUE HAMU YJIESIOCh U3YUEHUIO PACTEHUH B KYJBTYpe
in Vitro TOCKOJIBKY pa3MHOXXEHHUE CTEBUU [n Vilro BECbMa aKTyaJlbHO B CBI3U C
TPYJIHOCTBbIO 0Opa30BaHUs MOJHOIIEHHBIX CEMSIH, BHICOKUMU 3aTpaTaMu o UX cOopy,
a TaKkKe MX HU3KOW (QEepTHIBHOCTBIO M TOYTH IOJHOW IOTepeil BCXOXKECTU IpHU
xpaHeHud. lIpuMeHeHHe 3TOro MeToja 3HAUYUTEIBHO YBEIUYHMBAET KOIPPUIIMEHT
Pa3MHOXEHUSI TI0 CPAaBHEHUIO € OOBIUHBIM UYEPEHKOBAHUEM, IO3BOJIAET MOJIYy4YaTh
cBOOOHBIE OT OOJe3HEN pacTeHHs PU COXPAHEHUU F€HETHUYECKOW OJHOPOIHOCTH U
CTaOWJIBHOCTH.

Copaepxanue (aaBaHOWIOB OMpENesUIM MO0 MeToAuKe pa3zpaboTaHHON CaHKT-
[lerepOyprckoii  rocyaapcTBEHHON  XUMUKO(QapMalleBTUUHONW  akajJeMuei, a
KaueCTBEHHBII COCTaB — METOJIOM TOHKOCJIOMHOW XpoMaTorpaduu.

HauGonpimoe koaudecTBo (J1aBaHOWIOB OBLIO BBISIBICHO B JUCTBSIX B3POCIBIX
pactenuii 10 nepuoaa usereHus — 0,56-0,64 mr%. B nuCThAX pacTeHUil BBIPOIIEHBIX
in vitro BeIsBIeHO 0,6-0,63 Mr%, a B Kaimyce — okoino 0,14 mMr% daaBanouoB. Uto
KacaeTcss KaYeCTBEHHOTO COCTaBa, TO HAMOOJIbINAask YacTh (PJIaBaHOUIOB TpeICTaBlIeHa
PYTUHOM, OOHAPYKEHBI TAKXKE CIIE/Ibl KBEPILIETUHA.
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THE FEATURES OF FLAVONOIDS ACCUMULATION IN STEVIA
REBAUDIANA BERT. TISSUES DEPENDING ON CULTIVATION
CONDITIONS

L. Shpak, O. Dzyuba, D. Rakhmetov
M.M. Gryshko National Botanical Garden of NAS of Ukraine
Ukraine, Kiev, e-mail: shpak lesya kievi@mail.ru

Stevia (Stevia rebaudiana Bertoni) — the perennial grassy plant, which leaves
contain a number of diterpen steviol-glycosides, substances with high sweetening
ability. It possesses such unique properties as: non-toxicity, low-calorie, no mutagenic
activity, habituation to them has not been observed, as to traditional sweeteners (xylite
and sorbite). These properties make Stevia extremely perspective for use as sugar
substitute for people.

Besides, Stevia contains proteins, minerals (phosphorus, iron, sodium,
magnesium, chrome, cobalt, selenium, tannins), vitamins (ascorbic acid, pro-vitamin
A, thiamine, riboflavin). A lot of attention is paid recently to antioxidant properties of
Stevia.

According to the literature data flavonoids have been found in 2-3 days old
sprouts. So the aim of our researches was studying of quantitative and qualitative
composition of flavonoids in Stevia tissues and organs together with its comparative
characteristics depending on cultivation conditions.

We paid special attention to studying of plants in in vifro culture due to the
actuality of Stevia propagation using this method. It relates to difficulties of Stevia
cultivation in field (low percentage of high-grade seeds, rapid loss of their germination
during storage, high expenses on seeds and vegetative mass harvesting). Application
of this method considerably increases reproduction factor in comparison with usual
rooting of shoot cuttings, allows to receive pathogen free plants along with
preservation of genetic uniformity and stability.

We determined the flavonoids content by using methodology developed in St.
Petersburg State Chemical Pharmaceutical Academy. Qualitative composition was
determined by thin layer chromatography method.

The greatest number of flavonoids was revealed in leaves of adult plants till the
flowering period — 0.56-0.64 mg%. In leaves of plants cultivated in vitro — 0.6-0.63
mg%, and in callus — about 0.14 mg% of flavonoids are revealed. In regard to
qualitative composition, the greatest part of flavonoids is presented by rutin, quercetin
traces are also found.
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BJIUSTHUE COJIEP)KAHUSI A30TA B NHUTATEJBHOM CPEJE
MYPACHUI'E-CKYT' A HA ITPOJIM®EPUPYIOIIYIO CIIOCOBHOCTD
COPTOB MAJIMHBI IN VITRO

JI.B. fIpmoJienko

I'HY Bcepoccuiickuii Hay4HO-UCCIIEJOBAaTeIbCKUA HMHCTUTYT CalOBOJACTBA
uM. 1.B. Muuypuna

393774, Poccus, r. MuuypuHck, yn. Mudypuna, 30,

e-mail: invitro82(@yandex.ru

[Iponecchl, mporekaromue MOpU KyJIbTUBUPOBAHUM TKAaHEW pacTeHuil, B
3HAQUUTEIIBHOW MeEpe peryJIMpyroTCs MHUHEPAJIbHBIMM KOMIIOHEHTAaMH NUTATEIbHOMN
Cpelbl, X COOTHOIleHHeM U KoHieHTpanueit (Kataesa, byrenko, 1983). B cBsizu ¢
ATUM TOJ00p ONTHUMAIBHOIO COCTAaBa MUTATENBbHBIX CPEH JJI PAa3MHOKEHUS JIOJHKEH
o0ecreynBaTh MaKCUMaIbHBIE TIOKa3aTeIN POCTa U PA3BUTHSI DKCIUIAHTOB U KaueCTBO
00pa3oBaBIIuXCcs TOOETOB.

[lenpto uccaenoBaHuii ObUIO M3YYEHUE PETeHEPAIlMOHHON CIIOCOOHOCTH COPTOB
manunsl Spkas, Kineonarpa, [laxpasana, OpanxeBoe uyq0, JINMOHHas Ha cpenax ¢
YMEHBIIIEHHBIM COJIEp)KaHUEM a30Ta. B KadecTBe BapHMaHTOB OIBITA HCIIOIB30BAIA
MUHEpAJIbHYI0 OCHOBY NUTaTeNbHOI cpenbl Mypacure u Ckyra ¢ HOJHBIM (KOHTPOJIb)
n nojoBuHHBIM cojaepxkanueM NHyNO; m KNO; a Takxke ¢ 4 KOHIEHTpauuein
NH4NO;. Bricokuii k03QuUIMEeHT pa3MHOXKEHUS Yy OOJBIIMHCTBA COPTOB, 3a
uckmoueHneM OpaHkeBoe uy10, 0TMeueH B BapuaHte ¢ 4 NH4NO; 1 BappupoBai ot
6,6 nmo 12,4 mr./axkcrn. OjpHako TOOErHM Ha JIAaHHOW Cpejie UMEIU TPU3HAKU
BUTpUGUKAIIMK W ObUIM HE TPUTOAHBI JJIs JajJbHEHIIero cyOKyJIbTUBHUPOBAHUS.
OnTtrManbHOW I 3THUX COPTOB  OKas3alach cpefja € YMEHBUICHHBIM BJIBOE
CoJIep)KaHUEeM AaMMOHUWHOW M HUTpaTHOW ¢opM a30Ta, Ha KOTOPOM OTMEUeHa
BBICOKAsl pereHepanvoHHas crmocoOHOCTh — oT 6,8 go 18,1 mr./skcmi., a Takxke
OTCYTCTBOB&JIM XJIOpO3 W BUTpudukanus. JlaHHas cpena Obula ONTHUMaJIBLHOU IS
YKOpPEHEHMsI MUKpONoOeroB M yBeluuuBaia ux jummHy B 1,1-3,4 paza. Y copra
OpamxkeBoe UyJ0 CYIIECTBEHHBIX paziuyuii 1mo Kod(PPUIMEHTY pa3MHOXKEHHUS Ha
M3y4aeMbIX cpefiaX He BbIABIEHO (7,4-8,9 mr./skcmn). OnHako cpefa ¢ MOJOBUHHBIM
coaepxanueM NHyNO; u KNO; ciocoOcTBOBaIa YBEJIMUECHHUIO YUCIa MUKPOIIOOETOB
MIPUTOJIHBIX JIJIS1 YKOPEHEHUS, 110 CPABHEHUIO C KOHTpoJeM, B 1,8 pa3za.

Takum o0pazom, cHUKEHHE aMMOHHITHON (OpMBI a30Ta B 2 pasa MOBBIMIATIO
KO?((DUIIMEHT Pa3MHOXKEHUSI Y COPTOB MaJuHBI B 1,2-2.3 pasza U yBeJIMYUBAJIO YUCIIO
10OETOB MPUTOJIHBIX ISl YKOPEHEHHUS.
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EFFEKT OF NITROGEN CONTENT IN MURASIGE-SKOOG
NUTRIENT MEDIUM ON PROLIFERATION OF RASPBERRY
CULTIVARS IN VITRO

L.V. Yarmolenko
The 1.V Michurin All- Russia Research Institute for Horticulture,
393774, Russia, Michurinsk, Michurin Street 30, e-mail: invitro82@yandex.ru

Mineral compounds of nutrient medium, their ratio and concentration
significantly effect processes during plant tissue culture (Kataeva, Butenko, 1983).
Therefore the calculation of optimum nutrient media for propagation should provide
maximum growth and development of explants and quality of developed shoots.

The aim of the investigation was to study a regenerative capacity of raspberry
cve Yarkaya, Kleopatra, Shakhrazada, Oranzhevoe Chudo, Limonnaya on media with
reduced nitrogen content. There were treatments with Murasige & Skoog mineral
nutrient media containing full (control) and halved concentration of NH4;NO; and
KNO; and “4NH4NO; concentration. High coefficient of propagation in most of
cultivars except Oranzhevoe Chudo was observed in “4NH4NOj; treatment and varied
from 6.6 to 12.4 pieces/explants. However shoots on this media showed vitrification
symptoms and were unsuitable for subculturing. The medium with halved content of
ammonium and nitrogen was an optimum one for these cultivars resulting in high
regenerative capacity- from 6.8 up to 18.1 pieces/explants and lack of chlorosis and
vitrification. The number of microshoots with length optimum for rooting increased in
1.1-3.4 times. In cv Oranzhevoe Chudo there were no significant differences in
propagation coefficient on tested media (7.4-8.9 pieces/explants). However the
medium with a halved content of NH4;NO; and KNOj; provided the 1.8 -fold increment
of number of microshoots suitable for rooting compared with control.

Therefore 2-times fold reduction of ammonium nitrogen provided increase of
propagation coefficient in raspberry cultivars in 1.2-2.3 times and nuber of shoots
suitable for rooting.
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IMACIIOPTHASI BA3A JIAHHBIX T'EHO®OHJIOBBIX KOJEKIWA
HUKUTCKOI'O BOTAHUYECKOI'O CAJA

E.I'. SIpociiaBueBa
Hukurckuii 6otannyeckuit can — HarmoHanbHbIN HAyYHBIN [EHTP
298648, Pecniyonuka Kpbim, Snra, e-mail: evgenia.yaroslavtseval@gmail.com

[TacmoptHast Gaza manubiX (IIBJl) renodonmoBbIX Kosutekiuit HwukuTckoro
6orannueckoro caga (HBC) dpopmuposanace ¢ 1996 r. 310 ocHoBHas 0aza JaHHBIX
Nudpopmammonnoit Cucrempr (MC), Bce napyrue: 0a3pl JaHHBIX COXpaHEHUS,
MPU3HAKOBAs, UHTPOIYKI[MOHHAS, benomornueckas, OnoxumMuyecKas,
arposKoJioruyeckas, 00paslloB IEpPEAAHHBIX/TIOJYUYEHHBIX Ha YCIOBUAX JOTOBOPOB,
0a3a wu3oOpaxkeHuil: (¢oTo, pPHUCYHKOB, TrpadUKOB, JauWarpaMM u 1p., 0Oaza
HAKOIUTEIbHBIX 9KOHOMUYECKUX KapT — JIONOJHSIOIILE.

B ocnoBubpix momnsx IIBJl coxepxutcs wHboOpmalus, Mo KOTOpoit obOpaserr
UJICHTUPUIUPYIOT: TAKCOHOMUYECKash TMPUHAJICKHOCTh, Ha3BaHUE, KaTeropus
reHooH/a, MPOUCXOXKICHUE, JlaTa BKIIOUYEHHUS B KOJUIEKIMIO, JUIsl COPTOB - Jara
CO3/IaHMSI, UMEHA CEJIEKIIMOHEPOB U KOJ OpraHu3allud B KOTOpOiHl oOpasell BhIBEJEH
u(UIM) coxpaHsieTcs, a TakkKe KOJbl opraHuzanuili rae oH ay0nupyercs. CoriacHo
pexomenaammsiM  HanmonanpHoro IleHTpa TeHETHUECKMX pecypcoB pacTeHuit
Ykpaunsl, i popmupoBanus 1] HBC npu 3amosHeHMr OCHOBHBIX TOJIEH MBI
MOJIb3yeMcs JIECKPUIITOpaMU, KOTOpble Hambosee pacrpocTpaHeHbl MpU pa3padoTke
NC B Uranuu, Yexun, I'epmanum u ap. crpanax. [leckpunropel B 2001 r. Opuin
pa3paboTanbl MeXyHapOJAHBIM WHCTUTYTOM T'€HETHUECKHX PECYpPCOB PACTCHUA —
Mexaynapoanoe OuopazHooOpasue (Pum) — Bioversity International (IPGRI) u
YHUGUIIMPOBAHBI YIS Pa3IUYHBIX KyJIbTyp. Takke, HCIONIB3YEM JAECKPUITOPHI
HeoOxoaumble i npencraBiaenus ~5000 macmoproB IIBJI HBC B EBpormeiickom
KaTtajlore TeHEeTHYeCKUX pecypcoB pacteHuit — European Internet Search Catalouge
(EURISCO). EURISCO dopmupyercst moj srugoii MexayHapoHONH OpraHu3aifiu
Bioversity International u BcemupHoii opranuzanuu 10 MPOJAOBOIBCTBUIO U
cenbckoMy xo3siiicTBy (FAO).

Jpyrue mnosnst 11Ib]] paspabareiBaer ucnoiaunureas HBC, onu ciyxar Oosee
MOJIHOMY  OTpaXeHW0 WHGOpMAllUM, YYUTHIBAIOT HEOOXOJAUMOCTh BHECEHUS
JIOTIOTHEHUI U KOHTPOJIs AyOJIUpoBaHUS 00pa3IloB B IpejienaxX OT/IeICHU.

Ha ocHOBe JOCTUTHYTBIX JIOTOBOPEHHOCTEH, «aBTOpcKyto» nHpopmanuto HbC: o
POJIOCIIOBHBIX COPTOB M THOPHJIOB, BBIBEJCHHBIX 3a IocienHue 15 ser, B apyrue
OpraHu3alliy Mbl HE nepefaéM, Takke He rnepenaéM MHPOpMaIio, KOTOPYIO MOMXKHO
OTHECTU K “apXWMBHON™ - €€ aBTOpHI YK€ HEe MOTYT 3allUTUTh CBOU TpaBa; IICHHBIE
MIPU3HAKU BceX 00pas3IioB reHoPoHAa 3aKOIUPOBAHEI.

[TacnopTu3aiust 00pa3ioB B KOJUIEKIUAX T€HO(POH 1A COITPOBOXKIAETCSI COOPOM U
oOpaboTkoit oTuétHOl uHDOpMaI 00 UTOraXx eKeroJHbIX WHBEHTapU3aluii,
aHAJIM30M JTMHAMUKHA U3MEHEHUI MPOUCXOASIIUX B COCTaBE KOJUIEKIUN M COCTOSIHUU
IIEHHBIX 00pa3Il0B, UTOraX UHTPOAYKIIMOHHOM paOOTHI.
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PASPORT DATABASE OF NIKITSKY BOTANICAL GARDENS
GENEFOND COLLECTIONS

E.G. Yaroslavtseva
Nikisky Botanical Gardens — National Scientiifc Center
298648, Crimea, Yalta, e-mail: evgenia.yaroslavtseva(@gmail.com

Pasport database (PD) of Nikitsky Botanikal Gardens (NBG) genefond collection
has being formed since 1996. It is the main database of the Information System (IS)
and all other databases such as preserving, sign, introductive, phenologycal,
biochemical, agroecologycal, passed/got samples, pictures database: photos, pictures,
graphics, diagrams and others, base of enriching economical maps are additional.

In the main fields of PD there is information which makes possible its
identification: taxonomic implementation, name, category of genefond, origin, date of
its insertion into the collection, for cultivars — date of creation, names of the authors
and codes of institutions where it was bred and (or) is kept and also codes of
organizations where it is doubled. According to the recommendations of National
Plant Gene Resouses Centre of Ukraine for filling main fields in PD of NBG we use
the descriptors that are the most widely used during the working out of IS in Italy,
Chez, German and other countries. Descriptors have been worked out in 2001 by the
International Plant Gene Resouses Institute — Biodiversity International (Rome)
(IPGRI) and unificated for different cultures. Used descriptors are also needed for
presentation nearly 5000 pasports PD NBG in the European Internet Search Catalouge
(EURISCO) which is formed under the influence of Bioversity International and Food
and Agriculture Organisation (FAO).

Other fields of PD are developed in NBG for more fully presentation of the
information and they consider necessaty of additions and control over the samples
doubling inside the branches.

On the base of agreements “authors” information from NBG: about geneology of
cultivars and hybrids bred during the last 15 years, shouldn't be passed to other
organizations and also the information that could be considered “archived” as its
authors can’t protect their rights. Valuable features of all genefond samples are coded.

Pasportisation of the samples in genefond collection is followed with collectiong
and processing of final information about every year inventarisations, analyses of
changes dynamics in the collections and state of valuable samples and results of
introductive work.
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HUCHOJB30BAHUE TEXHOJIOTWMH IN VITRO AJISI U3YUYEHUSI
MEXAHU3MOB YCTOMYUBOCTU PACTEHUU K IATOT'EHAM

JLI. pr.mmﬂal’z, P.N. KachOBal, A.P. AxaTOBal, P.NA. I/IﬁpaFHMOBZ,
N.B. Makcumos'

II/IHCTI/ITyT OMOXMMUU U TeHeTHKU Y pumckoro HayuHoro neHtpa PAH

450054, Poccus, Y da, npocniekt OkTsi6ps, 71

2]3211111<I/Ip01<1/11?1 rOCyIapCTBEHHBIN YHUBEPCUTET

450074, Poccust, Y ba, ya. 3. Banuau, 32, e-mail: yarullina@bk.ru

B ecTecTBeHHBIX YCIOBHSIX pAacTeHUs UCHBITHIBAIOT Ha cebe JeiicTBue
pa3HOOOpa3HbIX HEOJAaronmpusITHBIX (AKTOPOB OHMOTHYECKON U aOUOTHYECKOU
MPUPOJBI, U UX BBIKMBAHUE 3aBUCUT OT CIIOCOOHOCTU 3alIUTUTHh ce€0Sl OT BCEX ITHUX
BozsieficTBuil. C TOUKM 3peHHs] UWHTEPECOB UEJIOBEKa, BaXXHBIM  aCIEKTOM
YCTOMYUBOCTH pACTEHUN SIBISETCS COXpaHEHUE UX MPOJYKTUBHOCTH Ha (QoOHE
naryOHOro BO3J€iCTBUS MaTOreHoB. IHTEHCHBHOE MPUMEHEHNE XUMUUECKUX CPEJICTB
3alUThl paCTEHUI MPUBOJIUT K U3MEHEHUIO (PU3MOIIOTMYECKUX CBONCTB MATOT€HOB U
MOSIBJICHUIO  PE3UCTEHTHBHIX (GopM. B COBpEMEHHBIX YCIOBUSAX AaKTyaJlbHBIM
CTAaHOBUTCS MCIOJIb30BaHNUE SKOJIOTUUYECKU O€30MacHBIX MIPENapaToB, MHAYUPYIOMUX
YCTOMYMBOCTH PACTEHUN K IATOT€HHBIM OpraHu3MaM.

Yo0HO# MOJENbl0 s M3yYeHUs MEXaHU3MOB (OPMUPOBAHUS 3aANTUTHBIX
peakuuii pacteHuii K (uUTOnmaToreHaM MOTYT CIYXUTh COBMECTHBIE KYJBTYPHI
pacTUTENbHBIX KJIETOK M TKaHell ¢ Bo30yautensimu Oosie3Heil. Takas KyiabTypa y Hac
OblJ1a MOJyYeHa ¢ UCIIOJIb30BAHUEM KaJLTyCOB MINEHHUIIBI M CIIOP BO30YIUTENS TBEPI0i
rojoBuu  Tilletia caries Tul. beumm  oOHapyXeHBl pa3iuuus B  CTENCHU
UHQUIUPYEMOCTH TPUOOM KaJUTyCOB BOCHPHUUMYHMBOTO M YCTOMUYMBOTO 0Opa3IoB
MIIEHUIIBl, a TakKXe pa3Iu4HbIX 30H KaJUIyCHOW KyJIbTyphl. BBelneHnue B cpemy
KyJIbTUBUPOBAHUS KaJUTyCOB OMOTMpenapaToB (XUTOOJUTOCAXAPUIOB, CATHUIIMIOBON U
JKACMOHOBOW KHCJIOT) COMPOBOXKJIAIOCH U3MEHEHHEM UX MOPGOJIOTHH, MPOTYKIIUU
H,0,, aKkTHUBHOCTH OKCHUAOPEAYKTa3, OSKCIPECCUU T€HOB MaTOr€HUH]YIIMPYEMBIX
OClKOB W TMOBBIINIEHUEM YycToWYMBOCcTH K 7. caries. OOCYXITarOTCS BO3MOXKHBIE
KpUTEPUH OIEHKU WHIYIIUPOBAHHOW YCTOMYUBOCTH PACTEHUI K TATOTEHAM.

Paboma  evinonuanace npu  @unancosoil  noooepxcke  Munucmepcmea
obpaszosanus u Hayku P® 6 pamkax cocyoapcmeennoco 3aoanus (Ne cocpecucmpayuu
01201456414).
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USE OF TECHNOLOGY IN VITRO FOR STUDYING OF
MECHANISMS OF PLANT RESISTANCE TO PATHOGENS

L.G. Yarullinal’z, R.IL Kasimoval, A.R. Akhatoval, R.I. Ibragimovz,
I.V. Maksimov'

Institute of Biochemistry and Genetics, Ufa Scientific Center, Russian
Academy of Sciences

450054, Russia, Ufa, pr. Oktyabrya, 71

*Bashkirsky State University

450074, Russia, Ufa, St. Z.Validi, 32, e-mail: yarullina@bk.ru

Under natural conditions, plants suffer the adverse effects of various biotic and
abiotic nature factors and their survival depends on the ability to protect themselves
from all of these influences. From the point of view of human interests, an important
aspect of plant resistance is to maintain productivity on the background of the harmful
effects of pathogens. Intensive use of chemical plant protection products leads to a
change in physiological properties of pathogens and the emergence of resistant forms.
In modern conditions use of environmentally sound drugs that induce plant resistance
to pathogens becomes actual.

Convenient model for studying the mechanisms of formation of protective
reactions of plants to pathogens may serve co-cultures of plant cell and tissues from
pathogens. We prepared such culture using wheat calli and spores of bunt pathogen
Tilletia caries Tul. Differences were found in infection rate of calli of susceptible or
resistant wheat cultivar, as well as in infected areas of calli. Introduction to the culture
medium of callus biopreparations (chitooligosaccharides, salicylic and jasmonic acids)
accompanied by changes in their morphology, production of H,O,, the activity of
oxidoreductases, gene expression of pathogen-induced proteins and increase the
resistance to T. caries. We discuss possibility of use in the breeding lines studied for a
choice of resistant forms of plants.

This research was financial supported by the Russian Foundation for Basic
Research and Russian Education and Science Ministry (state registration
Ne 01201456414).
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CONSERVING 1800-1950 CULTIVAR DIVERSITY IN PAEONIA
LACTIFLORAAND ITS HYBRIDS AT THE UNIVERSITY OF
MICHIGAN PEONY GARDEN

David C. Michener

University of Michigan Matthaei Botanical Gardens
1800 North Dixboro Road, Ann Arbor, MI, USA 48105,
e-mail: michener(@umich.edu

Several thousand cultivars of Paeonialactiflora or hybrids with this species were
developed and named by FEuropean and North American breedersbefore 1950
(unpublished from R. Jakubowski, ICRA registrar for Paeonia.) Only a small percent
are known to exist as verified living plants, although many major peony collections
existed in the early 20™ Century. The Peony Garden at University of Michigan, begun
in 1922, is being refocused as a living historic genotype collection and display garden.

The peony garden has room for nearly 400 plants, and current project phase ends
June, 2022. Project goals underway are: 1) Verify the historic cultivars with an
international committee of peony experts (over 90% complete); 2) establish a DNA-
passportization protocol so identity is secure and permanent — and allow better
research understanding (with N. Vlassava at Central Botanical Garden, National
Academy of Sciences, Minsk, Belorus); 3) establish museum-concept methodology to
asses “rarity” and “value” based on scientific and cultural values, not just historic or
current market price (begun 2013); 4) identify (in literature) and find (living) key
missing cultivars based on this methodology; 5) expand historic cultivar search with
Chinese, Korean, and Japanese sources and peers for pre-1800 cultivars in particular as
well as ones up to 1950; 6) determine by DNA or other genetic means the extent
“historic” cultivars are re-named Asian-culture selections — this may have occurred
multiple times; 7) develop network of sister institutions to conserve cultivar and
species diversity across genus Paeonia world-wide.

Project critique is invited. Sister institutions are welcome to join in efforts to

conserve historic cultivar diversity from all cultures, and in multiple locations, before
key horticultural diversity is lost. More information at: http.://mbgna.umich.edu/peony
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KJIOHAJIbHOE MUKPOPA3MHOXXEHHWE PACTEHUU:
TEOPETUYECKHUE U ITPUKJIIAIHBIE ACITEKTBI
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KJIOHAJBHOE MUKPOPA3ZSMHOXEHUE TUMOHHUKA
KUTAMCKOIO IN VITRO

A.IIl. AxmeToBa
boranudeckuii cag — MHCTUTYT Y PUMCKOTO HAYYHOTO IIEHTpa
Poccus, Ya, e-mail: al_sham@mail.ru

DddexTuBHBIIT METOA 11 COXpPAHEHUSI BUJIOB IIEHHBIX PACTEHUN MOCPEICTBOM
KyJIbTYpBhl TKaHM Oa3zupyeTcss Ha OTpabOTaHHOW TEXHOJIOTMHM Pa3MHOXEHUS in Vitro,
MpUHUMAas BO BHHUMaHUE T'€HETUYECKHME OCOOEHHOCTH KJIOHHPOBAHHOIO OpraHU3Ma.
Hamu 6b111 U3yueHBl BO3MOXKHOCTH JIJISI pa3MHOXKEHUSI 0C000 PEIKUX JIEKOPATUBHBIX
pactenuii.  IlpoBemeHa  onTUMU3aMs ~ OCHOBHBIX  CTauii  KIOHAJIBHOTO
MUKpPOPAa3MHOXKEHUSI JIMMOHHUKA KHUTalCKOro. BBUIM TOJy4eHbI aJlaliTUPOBAHHBIE
MUKPOIIOOETH.

[enpto JaHHOTO UCCe0BaHus Obla pa3paboTKa METOI0B MacCOBOT0 OBICTPOTO
KJIOHAJILHOTO U CEMEHHOTO Pa3MHOXKEHHUS i1 Vitro TMMOHHHUKA KATAHCKOTO.

Pa3paGoranHas cxema cTepuiu3aliis IO3BOJSET HaM JIOCTUTHYThH MOJIyYEHHS
78.,4% cTepWIbHBIX IKCIUIAHTOB. [[JIsi MUKpOPa3MHOKEHUS UCCIIeyeMOro BHjia OBbLIN
B3AThl 4yepeHku anuHoi 10-15 mMM. Ha KyJIbTHBUPYEMBIX JHUCTOBBIX M CTEOJIEBBIX
¢bparmenTax Ha cpeae MS, nononnennoit 1,0 mr/n BAIT u 0,3 mr/n HYK nabmonanu
pocT Kautyca ©0e3 BHAMMBIX TpU3HAKOB AuddepeHnpoBku. PesyapraTom
opra"oreHesa 0b10 hopMUpoBaHUE TOOETOB Ha MOYKAX JUMOHHUKA KUTAlCKOTO.

CornacHO HaIUM JIAaHHBIM BBICOKHI MOpPGOreHeTHYeCKui MOoTeHIuaa Obll
JIOCTUTHYT MPY UCTIOIH30BaHUU TMa3yIIHBIX MOYEK pazMepoM 5-10 MM, KoTopble ObLTN
M30JMPOBAaHbl U3 CpeJHE U BepXYIIEYHOW 30H OOJMCTBEHHON 4YacTH MOOEroB.
OnTuMalbHBI CPOK BBEJCHUS DKCIUIAHTOB B KYJIBTYPY in Vitro SBISETCS Hadallo
TJI0JJOHOUIEHUSI.

BAII B xonuentpanuu 2,0 Mr/i, npuBosiuii K Hauboyiee BBICOKOW CKOPOCTH
perenepaiuu noderos, o cpaBHeHuto ¢ bAIT 1,0 Mr/n, naBan BeIcOKuit KO3 GUIIUEHT
pa3MHOXKEHHUSI.

Hamm wucciaenoBanus OblIM  MPOBEACHBI  JJISE  MPOBEPKU  MPUTOJHOCTH
JaTepajJbHBIX TOYEK MOJIOABIX IMOOErOB B KayecTBE SKCIUIAHTOB ISt OBICTPOTO
MacCOBOT'0 KJIOHAJIbHOTO Pa3MHOKEHUS.

Boicokass ~ pereHepallMoHHass ~ CHOCOOHOCTh  JIaT€paJIbHBIX  TIOYEK  C
Kod(puiimeHToM MyJabTUILIUKAIMK 6-10 IMITyK Ha SKCIUIAaHT OblIa TOJydYeHa B
TE€UYEeHUE MecsIIa.
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CLONAL MICROPROPAGATION OF SCHISANDRA CHINENSIS
(TURCZ) BAILL. IN VITRO

A.Sh. Akhmetova
Botanical Garden — Institute of Ufa Scientific Center
Russia, Ufa, e-mail: al _sham(@mail.ru

The effective concervation method for valuable plant species through tissue
culture is based on the proven technology of micropropagation in vitro taking into
account the genetic features of cloned organism.

The possibilities of tissue culture for propagation of important rare small
ornamental plants were studied. The optimization of the main stages of clonal
micropropagation of S. chinensis was held. The adapted microshoots were obtained.

The objective of this study was to elaborate the methods for mass rapid seed and
clonal propagation in vitro S. chinensis. The elaborated sterilization scheme let us
reach 78.4% sterility explants.

For the investidated species micropropagation there were taken cuttings of 10-15
mm long. In leaves and stem fragments culture on the media supplemented with 1 mg/1
BA and 0.3 mg/l NAA callus growth has been noticed. The formation of shoots on
buds of S. chinensis was a result of organogenesis.

According to our data, high morphogenetic capacity was possessed by the
axillary buds with the size 5-10 mm, which have been isolated from medial and apical
zones of a leaf-bearing part of shoots. The optimal term of explants introduction in
culture in vitro was the begining fruiting.

BAP at 2 mg/l resulted in the highest rate of shoot regeneration, in comparison
with BAP at 1 mg/l increased the coefficient of propagation.

Our research was carried out to examine the suitability of the lateral buds of
young shoots as explants for mass rapid clonal propagation. High regeneration
capacity of later buds with multiplication coefficient equal 6-10 per explant for a
month of cultivation.
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PA3PABOTKA BUOTEXHOJIOTI'MH MUKPOKJIOHAJIBHOI'O
PASMHOKEHMUS ITUXTBI CUBUPCKOMU (ABIES SIBIRICA LEDEB.)
B KYJIbBTYPE IN VITRO

E.B. ba:xxuna

QenepalibHOE  ToCylapcTBeHHOe  YupexaeHue Hayku HMHcTtutyt neca
uM. B.H. CykaueBa CO PAH

660036, Poccus, r. KpacHosipck-36. Akagemropoiok, ctpoernue 50/28,

e-mail: genetics(@ ksc.krasn.ru

CoBpeMeHHBIE OMOTEXHOJOTUM MAaCCOBOTO Pa3MHOXKEHMSI XBOWHBIX BHUJIOB
MO3BOJISIIOT ~ CO3/1aTh  BBICOKOA((PEKTUBHYIO CHUCTEMY IIOJYyUYEHUS YCTOHYMBBIX
pacTeHuii-pereHepaHToOB Il TUIAHTAllMOHHOTO  JIECOBBIPAIMBAHMS  YJIyUIIIEHHBIX
TeHOTUIIOB PACTEHMIA, MOBBICUTH KAayeCTBO TMOCAJIOYHOTO Marepuajia W YCKOPUTh
cenekimonnbiit mpouece (Illectubparos, 2008; bareiruna u ap., 2010; Park et al.,
2006; Tissue culture, 2011). Oanum u3 HauOojiee TMEPCIEKTUBHBIX METOJOB
KyJIbTUBUPOBAHUS XBOWHBIX pacTEHUN SBISIETCS COMaTHYECKUH HSMOpHOreHes,
KOTOpPHIIi B COUETAaHWUM C KPUOKOHCEpBAIMEW IIMPOKO TMPUMEHSETCS TMpU
rantaimoHHoM  JecoBblpamuBanun B CIIIA, Kwurae, ®panmmu wu Kanaae
(Klimaszewska, Cyr, 2002).

[lenp HacTOAIMX HCCIENOBAHMI 3aKitoyanach B pa3paboTke OMOTEXHOJIOTHH
KJIIOHAJILHOTO MUKPOPAa3MHOXKEHUsI TUXTHl CUOUPCKON B KYyJIbType in Vvitro uepes
coOMaTHYECKU SMOPUOTEHE3.

Jis  wHaykumd  oOpas3oBaHMsS  Kajulyca UCIoJib3oBajlack cpefa 2LV ¢
nobasinenuem 2.,4-J1 (2,0 mr/m) m 6-BAIL, onTumanbHeiM a1 GopMHUpOBaHUSA
KaJLTyCHOM Macchl MUXTHI OKa3aJcs CEeMSAOJbHBINA 3apOoAblll, JOCTUTArOmuid 2/3 u
Oonee anuHBl 3apoxsimieBoro kaHamta (baxwna, 2012). Muaykuum o0pa3oBaHUs
KaJulyca Tpu BBEJECHUU B KYJIbTYPY MeraraMeTropuToB U HU30JUPOBAHHBIX
3UTOTHUECKUX 3apojblllieli MUXTHl HAa paHHUX CTaaus pa3BUTUSA (TJIOOYJISIPHBIN
sMOpuo) He mpoucxoauso. HccenaenoBanus 1okazaid, 4To  (HOpMHpPOBAHUE
MopdorenHoro kamiyca HaOmoganock y 40% okcrutantoB Ha 14-18  cyTkm
KyJIbTUBUpOBaHUA. l[UTONOrMYecKkuii KOHTpOJIb TMOKa3al, 4To Ha 12-14 cyTku
KYJIbTUBUPOBAHUS Y SKCIUIAHTA MTPOUCXOJIMIN BHITATUBAHUE M ACUHXPOHHOE JIEJIEHUE
kieTok. KamtycHas Macca, ojlydeHHasi U3 CETMEHTOB ITPOPOCTKOB MUXTHI CUOMPCKOM,
OblJla OYEeHb PBIXJIONW W MpeJCTaBiIsuIa coOO0N CYCIEH3UIO U3 OTIEIbHBIX KJIETOYHBIX
ckoruieHuii. JlanpHelilee KyJIbTUBUPOBAHUE MPOBOIWIOCH Ha cpenax 2LV um SH ¢
nobapienuem 2,4-J1 u 6-BAII (1-2 mr/n), 2:0,5. OntumansHoit s nipoaudeparu
okazasiack cpena SH, Ha KoTopoll  moJyueHHBbIE Kalychl NposindeprpoBaiud B
TeyeHue 6-36 wmecsieB. MopgoreHHbl Kaulyc BKJIIOYAl KJIETKH Pa3HBIX THUIIOB:
nzouamerpuueckue (60,0£3,5 MKM B MaMeTpe) U MPO3CHXUMHBIE — OBAJIbHBIC WU
CWIBHO BBHITAHYTHIE (mmHa - 106,0 £ 5,8 MxM). B kamiyce dopMupoBaiuch
CTPYKTYpbI,  HUMEIOIME  CXOJICTBO C  3apOBIIIENOJOOHBIMU  CTPYKTYpamu
(oMmOpuouamMu). DKCIEPUMEHTHI 10 KYJIBTUBHUPOBAHUIO SMOPHOTEHHBIX KaIyCOB U
MOJIyYEHHIO COMAaTUYECKUX 3apOJIblIel TUXThI CUOUPCKOI MPOA0IKAIOTCS.

Paboma evinonnena npu gunarcosoti noooepixicke PODU, epanm Ne 11-04-
00281.

78



DEVELOPMENT OF ABIES SIBIRICA LEDEB.
MICROPROPAGATION BIOTECHNOLOGY IN CULTIRE TISSUE

E.V. Bazhina

V.N.Sukachev Institute of Forest Siberian Branch of Russian Academy of
Sciences

660036, Russia, Krasnoyarsk-36, Academgorodok, building 50/28,

e-mail: genetics(@ ksc.krasn.ru

Modern biotechnologies for clonal propagation of high-value conifer trees
through somatic embryogenesis has the potential to rapidly capture the benefits of
breeding and genetic engineering programs and to improve the uniformity and quality
of the nursery stock, and accelerate selection (Shestibratov, 2008: Batygina et al.,
2010; Park et al., 2006; Tissue culture, 2011). Somatic embryogenesis (SE) is the most
prospective method for conifers species and in combination with cryoconservation is
enabling the development of multy-varietal forestry, the use of tested tree varieties in
forestry of USA, China, France and Canada (Klimaszewska, Cyr, 2002).

The objective of the work was to define methods to achieve SE in Abies sibirica.

For initiation of embryogenic cultures the basal medium 2LV with 2,4D (2 mg/l)
and 6-BAP (1-2 mg/l) was used. For culture initiation, seeds with zygotic embryo
occupied 2/3 and more of embryo cavity were optimal (Bazhina, 2012). Initiation of
callus at megagametophytes and zygotic embryo at earlier stages of development is not
observed. Megagametophytes were removed from ovules collected during third ten-
days of July. The researches were shown that morphogenic calli are formed in 40% of
explants. Embryogenic tissue began to grow from the micropylar end of the
megagametophytes between 2 and 3 weeks after planting. Cytological study was
shown cell elongation and asynchronies divisions after 12-14 day of cultured.
Embryonal mass (EM) was very crumbly and consist from cell conglomerates. For EM
proliferation the cultures obtained were subcultured onto 2LV and SH medium with
2.4-D and 6-BAP (2:0.5) and 10% sucrose. Optimal medium was SH where calli were
proliferated during from 6 till 36 month. Morphogenic calli consist different types of
cell: izodiametric (60.0+3.5 mkm in diameter) and prozenchhim: oval or strong
elongative (106.0 = 5.8 mkm, in length). Embryoid-like structures were formed in
calli. The researches for calli cultured and SE initiation are continued.

The researches were supported with Russian Foundation of Basic Researches,
project Ne 11-04-00281.
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OLIEHKA YCINEIHOCTUA MUKPOKJIOHAJBHOTO PASMHOKEHUS
U AJANITAIMA  PACTEHMII-PETEHEPAHTOB  GRATIOLA
OFFICINALIS L. B BOTAHMYECKOM CAJIY YJIMYPTCKOI'O
YHUBEPCUTETA

O.I'. bapanoBa, E.A. KosiiomoBa

Y IMypTCKUil TOCy1apCTBEHHBIN YHUBEPCUTET

426034, Poccus, r. xxeBck, yin. YHuBepcurterckas, 1, kopmyc 1, kab. 417,
e-mail: ob@uni.udm.ru

Metoapl OMOTEXHOJIOTMM BCE 4Yallleé CTajd HCIOIb30BAaTh I COXpAaHEHUs
PEIKUX W KCYE3aAIOIIMX BUJIOB PACTEHHMII M MHOTHE BHJBI CErOJHSI COXPAHSIOTCS B
YCIOBUSIX in Vitro. B HacTosiliee BpeMsi COCTaBlieHbl U pa3pabOoTaHbl KOHKPETHBIE
PEKOMEH/IAlINN, METOJUKH, TEXHOJOTMH [IOATAITHOTO KYJIHTUBUPOBAHUS PEAKUX
pacTeHuil B yCJIOBUSIX in Vifro, a Tak ke ex vifro. HaMu BrnepBbie ISl TEPPUTOPUU
Yamyprckoit PecnmyGauku B 2012-2013  rr. mpoBeJieHa OIIEHKA YCIHEHNTHOCTH
KJIIOHAJIbHOTO MHUKpPOpa3MHOXKEHMsI W Toclienyrolneid anantauuu Buna Gratiola
officinalis 1.. Otot Buj 3aneceH B KpacHyto kuury Y imyprekoii Pecy6muku (2012) ¢
kareropueii 2. Pegok oH u B conpenenbHbix pernoHax (Kpacueie kuuru PecryOiuk
Tarapcrana (2006), bamxoproctana (2011) u Ilepmckoro kpas (2008)). Ilensio
Hallero HUccieoBaHus ObLJIO BBISIBJICHHE HauMOOJee ONTUMAIbHBIX YCIOBUH JUIS
YCIIEITHOTO pa3MHOKEHUs U coxpaHenus: Gratiola officinalis B yclloBuUsIX in vitro u ex
vitro.

UccnenoBanue ObUIO TMpoBeJeHO B JBa drtana. CHayajla OCYIIECTBIECHO
COOCTBEHHO KIIOHAJIbHOE MHUKpPOpPAa3MHOXKEHUE aBpaHa. PaboTy B acenTU4ecKux
YCJIOBUSIX, TMPUTOTOBIICHUE M CTEPUIU3AIMIO THUTATEIbHBIX CpEJl MPOBOJAWIUA 10
obmenpunaTeiM MeToiukaM (byrenko, 1999; OcnoBbl 6uotexnonoruu, 2002 u ap.). B
KauecTBE DKCIUIAHTA UCIIOJIb30BAJIM CEMEHA aBpaHa, COOpaHHbIE HA ore Y AMYpTHH, a
B [IOCJIETYIOIIEM U IIPOPOCTKHU U3 HUX.

[IpopamuBanue ceMsH OCYIIECTBISIIOCH MPU Pa3IuyHbIX ycioBusx: 25°C, cBeT;
25°C, temHota; crpatudukamus (4 veaenu, 5°C), 25°C, cer; 06paboTka mpenaparom
«upkon», 25°C, cBer. Hawnyuinme pe3yJabTaThl IO BCXOXKECTH CEeMSIH OBLIH
MOJIy4YEHBbI ¢ UCIOJb30BaHUEM cTpatudukanuu. Ha stane nmoadopa crepuiin3yrommx
areaToB mcnouan3oBaiu 70% C,Hs;OH; 35% C,HsOH; 3% H,0,; 15% H,0,, 0,2%
pactBop AgNO;. Haubonee »¢hdekTUBHBIM sBISETCS TPUMEHEHHE B KauecTBe
crepunusytomero arenra 3% H,0, u 75% C,HsOH.

[Tponudeparuro moderoB MHAYIHUPOBAIN ¢ ucnojib3oBanueM bAII mipu pazHbIx
koHneHTpauuax 0,5 mr/m; 1,0 mr/m; 1,5 mr/n. Beicokuit koapduuueHT pasMHOKEHHS,
KperKhe U HEMOoJIBEepKEHHBbIE XJIOpOo3y Mo0eru ObUIM TOJYyUYEHBl B BapHaHTE C
koHneHtpamuet BAIl 0,5 mr/a. Ilpu ykopeHeHUM MOOErOB OTMEYaJIM XOPOIIO
chOpMUPOBAHYIO KOPHEBYIO CHUCTEMY C OOJBIIMM YHCIOM KOpHEH B ciyyae
HCII0JIb30BaHMs 00eHEHHOM cpesibl MS.

Ha BropoM »3Tame ajganTtanus pacTeHHMl OCYIIECTBIEHA € HCIIOJIb30BAaHUEM
TUJPONOHHON YCTAaHOBKM W TMouyBO-cMmeceld. [Ipm 20-tm cyTo4yHOW ajanrtanuu Ha
TUJIPOTIOHUKE TIOJYUYEHBI PEr€HEpPaHThl C XOPOIIO Pa3BUTON BEreTaTMBHOW YacThiO U
MOIIHOM KOpHEBOM cucTeMOil. JIjisi HUX XapaKTepHa BhICOKAs )KU3HECIIOCOOHOCTh IIPU
BBICAJIKE B  YCIOBUS OTKPBITOTO TpPyHTa, OTMEUEHO HACTYIUIEHUE  BCEX
(deHoornueckux a3 u BbICOKAs CEMEHHas MPOAYKTUBHOCTh. BTOpOii onbIT ¢ 1no4Bo-
CMEChIO OBLJI MEHEe yCIIeIIeH.
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THE ESTIMATION OF SUCCESS OF MICROPROPAGATION
REPRODUCTION AND ADAPTATION OF PLANTS-REGENERATES
OF GRATIOLA OFFICINALIS L. IN THE BOTANICAL GARDEN OF
THE UDMURT STATE UNIVERSITY

0.G. Baranova, E.A. Koldomova
Udmurt State University
426034, Izhevsk, Universitetskaya str., 1, e-mail: ob(@uni.udm.ru

Biotechnology’s methods are more often used for conservation of rare and vanishing
plants. And many species remain today in the conditions of in vitro. Now the concrete
recommendations, techniques and technologies for stage-by-stage cultivation of rare
plants in the conditions of in vitro also ex vitro are made and developed. For the first time
on Udmurt Republic’s territory in 2012-2013 the estimation of success of
micropropagation reproduction and following adaptation of Gratiola officinalis 1. was
made. This species is included in Red book of Udmurt Republic (2012) with second
category. Also this species is rare for contiguous regions (the Red books of Tatarstan
(2006), Bashkortostan (2011) and Perm region (2008)). The goal of our research is reveal
of optimal conditions for successful reproduction and conservation of Gratiola offcinalis
at conditions of in vitro and ex vitro.

Research was conducted in two stages. The first stage was actually
micropropagation reproduction of hedge-hyssop. Operations at aseptic conditions,
preparation and sterilization of nutrient medium were performed according to common
techniques (Butenko, 1999; Fundamentals of biotechnology, 2002 and etc). The hedge-
hyssop’s seeds and seedlings were used as explant. These seeds were collected on south of
Udmurtia.

Seeds” germination was realized under different conditions: 25°C, light; 25°C, dark;
stratification (4 weeks, 5°C), 25°C, light; treatment by “Zircon”, 25°C, light. The best
results of seed’s germination were received with using a stratification. Also different
sterilizing agents were chosen at present stage: 70% C,HsOH; 35% C,HsOH; 3% H,0,;
15% H,0,, 0,2% solution of AgNO;. Most effective sterilizing substances are 3% H,O,
and 75% C,Hs;OH.

Proliferation of sprouts was realized with using benzylaminopurine at different
concentrations 0.5 mg/l; 1.0 mg/l; 1.5 mg/l. High coefficient of reproduction was
discovered when we used benzylaminopurine with concentration 0.5 mg/l. The sprouts
that received at this option of experiment was strong and not prone to chlorosis. The root
system with a large number of roots was received when the depleted Murashige and
Skoog medium was used at sprouts’ rooting.

The second stage was the adaptation of individuals with use hydroponic installation
and soil mixtures. Regenerants that have well-formed vegetative part and strong root
system were adapted during 20 days on hydroponic installation. They are characterized by
high viability on landing in the open ground, going through all phenological phases and
high seed production. The second experiment with using soil mixture was less successful.
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OCOBEHHOCTH MUKPOKJIOHAJIBHOI'O PASMHOZKEHUS PAJA
PEAKHUX BU1OB PACTEHUU YIMYPTHUU

O.I'. bapanoBa, E.H. Ky3neuosa, E.IO. Jlykunbix

OI'BOY BIIO «Y nMypTcKkuil TocyJapCTBEHHBI YHUBEPCUTET
426034, Poccus, r. MxeBck, yin. YHuBepcutetckas, 1 (kopr. 1),
e-mail: ob(@uni.udm.ru

I{ens manHON pabOTBI — MOUCK ONTUMAJIBHBIX YCIOBUN MpOpalluBaHUs CeMsH
psAlla pelKuX U MCUE3aroUMX BUJOB pacTeHHil (uopbl YamMypTuu U HaOMIOJeHUE 3a
OCOOCHHOCTSIMM WX Pa3BUTHS B YCIOBUSAX in vitro. OOBEKTOM HUCCIeIOBaHUS ObUIM
BbIOpanbl: Hedysarum alpinum L., Hypericum elegans Steph. ex. Wild., Lychnis
chalcedonica L., 3anecennsie B Kpacayto kaury Y amyptckoit Pecry6mnuku (2012).

B xoze uccnenoBanus 1aHHBIX 0OBEKTOB SKCIIEPUMEHT ITPOBOIWIICS B JBa dTalla:
1) BbIsSIBIEHUE YCIOBHUI /I MpoOpacTaHusl ceMsH B J1a0OpaTOPHBIX HECTEPUIIHHBIX
YCJIOBUSX M OIICHKA BCXOXECTH; 2) BBEJCHHUE B KYJIBTYPY in Vitro ocobeit u3 ceMsH u
Ha0JII0/ICHNE 32 UX Pa3BUTUEM. DKCIIEPUMEHTHI OCYIIECTBISUIUCH 110 OOIIETPUHSATHIM
METOJIMKaM TMpOpallluBaHMsl CEMSH U KIOHAJIBHOrO MHUKpopasMHoxkeHus (byreHko,
1999; MexnyHapoHble NpaBuia aHaau3a ceMsH, 1984 u np.).

B xozme mnpoBeeHHBIX SKCIEPUMEHTOB OBLIO YCTaHOBIEHO, 4YTO CeMeHa
M3y4aeMbIX BUJIOB TPeOYIOT pa3IuvyHON MpeI0oceBHON MOAroTOBKU. Tak, Haumydinas
BCXOXKECTh ceMsiH Hedysarum alpinum B 1a0OpaTOPHBIX HECTEPWJIBHBIX YCIOBUAX
nociie ckapudukanuu cocraBuia 96,67%+0,33, Lychnis chalcedonica v Hypericum
elegans nociie crpatudukammu - 85,00%+0,22 u 33,67%=+0,29 coorBeTcTBeHHO. [t
BUNIOB Lychnis chalcedonica w Hypericum elegans oNTUMaIbHBIM CTEPUIU3YIOIIUM
areHToM okazajicsi 3%-Hblli pacTBOp MEPEKUCH BOJOPOJA, BCXOKECTh COCTaBUIIA
30,00%+0,45 u 30,00%+0,24 coorBerctBeHHO. [l cemsan Hedysarum alpinum
ONTUMAJILHON sIBUJACh cTyneHvaras crepuinzanus 70%-HbIM THIOBBIM CIIUPTOM M
5%-Hoi1 «benu3Hol», BcxoxkecTh octaBuia 93,33%+0,33. Ilepuox npopacraHus B
yCIOBUSIX in vitro 'y Hypericum elegans w Lychnis chalcedonica coctaBui 3-4 CyTOK.
Cemena Hedysarum alpinum Hayanu Jpy>kKHO mpopactaTh uepe3 2-3 cyTok. [lepBbie
HACTOSIIUE JINCThS Y JAHHOTO BHUJA MOSABWINCH Ha 4-5 cyTku, a y Hypericum elegans
u Lychnis chalcedonica na 3-5 u 8-10 cyTku 1nocie npopactaHusi COOTBETCTBEHHO.

[Tpu MUKPOPa3MHOKEHUH ITHX PACTEHUN 3aBEPIIAIOIIUM 3TAOM HCCIIEOBAHUS
SABWICA MOJ0OP pa3HbIX CpPeJl C UCIOJb30BAHMEM PaA3IMYHBIX PEryJIATOPOB pOCTA.
bpio BBISBIEHO, 4YTO JydylllMe IOKa3aTelld IO POCTY U Pa3BUTHIO MPOPOCTKOB
Hypericum elegans nabmonanu Ha cpenax Mypacure u Ckyra (MS) u Woody Plant
Medium (WPM), conepxkamux 6-BAIlL, mis Lychnis chalcedonica — na cpeae MS,
nonojHeHHoit 6-BAIl, a nns Hedysarum alpinum - 6e3ropmonaibHoit MS. Tak xe B
XOJIe 9TUX OIBITOB, OBUIO YCTAHOBIEHO, YTO KOPHEOOOpPa30BaTEIbHBIE MPOIECCHl Y
BUNIOB Hedysarum alpinum v Lychnis chalcedonica wnyt nyume Ha cpene WPM,
coaepxkameit MYK.
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THE FEATURES OF MICROPROPAGATION REPRODUCTION OF
PLANTS OF SOME RARE SPECIES OF UDMURTIA

0.G. Baranova, E.N. Kuznetsova, E.Yu. Lukinyh
Udmurt State University
426034, Russia, Izhevsk, Universitetskaya str., 1, e-mail: ob@uni.udm.ru

Biotechnology methods are even more often used as a solution of the problem of
preservation of biological variety.

The main goal of present research is search of optimum conditions for seed’s
germination of some rare and vanishing plants species of udmurt flora and observation
over features of their development in the conditions of in vitro. Some rare species were
chosen as an object of research: Hedysarum alpinum L., Hypericum elegans Steph. ex.
Wild., Lychnis chalcedonica L. These species included in Red book of the Udmurt
Republic (2012).

The research was divided on two stages. First stage was revelation of conditions
for seed germination in laboratory unsterile conditions and estimation of germinating
power. Second stage was seed’s introduction in culture of in vitro and observation over
development of individuals. Experiments of both stages were realized by standard
techniques of seed germination and micropropagation reproduction (International rules
of the analysis of seeds, 1984; Butenko, 1999 and others).

During the made experiments it was established that seeds of studied species
require various preseeding preparation. So, at laboratory unsterile conditions the best
germination power of Hedysarum alpinum was 96.67%+0.33 after scarification,
Lychnis chalcedonica and Hypericum elegans after stratification — 85.00%=0.22 and
33.67%+0.29 respectively. For Lychnis chalcedonica and Hypericum elegans optimum
sterilizing agent is hydrogen peroxide (concentration 3%), germination was
30.00%+0.45 and 30.00%=+0.24 respectively. For seeds of Hedysarum alpinum
optimum sterilization was stepped sterilization with treatment of ethyl alcohol (70%)
and “Belizna” (5%), germination power was 93.33%=+0,33. Germination period in
conditions of in vitro for Hypericum elegans and Lychnis chalcedonica was 3-4 days.
United germination of Hedysarum alpinum was started in 2-3 days. First real leaves of
this species started appearing for 4-5 days, and Hypericum elegans, Lychnis
chalcedonica - for 3-5 and 8-10 days after starting germination respectively.

The final stage of research was selection of different nutrient medium with
various hormones for micropropagation of these species. It was noted that the best
results of growth and development of individuals of Hypericum elegans were observed
on Murashige and Skoog medium (MS) and Woody Plant Medium (WPM) containing
6-benzylaminopurine, for Lychnis chalcedonica — only on MS nutrient medium
including 6-benzylaminopurine, and for Hedysarum alpinum - on MS nutrient medium
without any hormones.

83



TEXHOJIOI'MA KJIOHAJIBHOTI'O MUKPOPA3ZMHOXEHUSA U3
IJIEMEHTOB I'EHEPATUBHOI'O IIOBET'A HEKOTOPBIX BU/10B
ASTERACEAE, CAMPANULACEAE N1 ORCHIDACEAE

O.H. BopoHnoga, H.A. ’Kunkuna, B.B.Ha3zapos

®OI'bYH borannueckuit unctutryt uM. B.JI. Komapona, maboparopus
SMOPUOJIOTUN U PENPOAYKTHUBHOM OUOIOTrUU

Poccus, r. Cankr-lletepOypr, e-mail: o _voronova@list.ru, nazhl3(@mail.ru,
vwn22222(@mail.ru

PazpabateiBaeTcsi TEXHOJIOTHUS KIOHAJIBHOIO MUKPOPA3MHOKEHUS Ha TpUMepe
HEKOTOPBIX TMpeJcTaBUTeNiel cemelicTB Asteraceae (Helianthus tuberosus 1..),
Campanulaceae (Campanula bononiensis L., C. mirabilis Albov) um Orchidaceae
(Orchis militaris L., Gymnadenia conopsea (L.) R. Br., Cynorkis seychellarum Aver.).
s BugoB Campanula w3oaupoBaHHble OYTOHBI KYJIHTUBUPOBAIU Ha CTaHJIApTHOM
cpene Mypacure u Cxyra (MC) ¢ no6asinennem bAII (2 mr/n) u HYK (1 mr/n). ITocne
paciyckaHusi OYTOHOB inm vifro, OnvWXe K KOHIly WX IIBETCHHUs, HaOI0ogaIn
o0Opa3oBaHue KaJllTyca B OCHOBaHWM YalllEJTUCTUKOB U BepxHel uacTu 3aBszu. Korma
Ha KaJuTyce HadaJloch (OpMUpPOBaHKME NTOOETOB U KOPEIIKOB, €0 MEPEHECIN Ha Cpeay
MC ¢ noGapienuem 0,5 Mr/in TUAMa3ypoHa. DTO BBI3BAIO PE3KOE YBEIWUYECHUE OUaroB
reMMopu3oretesa (Ko3QpQGUIMeHT pa3MHOKEHUS BO3POC C 10° 5o 10°). OpraHoreHHbI 1
KaJUTyC, coJiepakKalluii HECKOJIbKO COTeH MOOEroB, MEPEHOCHIICS Ha 0€3ropMOHATbHYIO
cpenry MC 10 oOpa3oBaHus TIOJHOIEHHBIX pacTeHuil. Momojapie pacTeHus
BBICQ)KMBAJINCH B MPOMBITHIN U MPOKAJIEHHBII MECOK U MPUKPHIBAINCH MPO3pAYHBIMU
KpBIIIKaMH JIO0 TIOSIBJICHHsI HOBBIX JMCTheB. [lociie oOpazoBanus pozetku u3 8-10
JUCThEB PACTEHHUS IEepecakMBalINCh B CMECh U3 IecKa W JIMCTOBOM 3emiu. B
OTKPBITHIA TPYHT BBICAXKUBAJIUCh SK3EMIULSIPbl € PO3ETKO He MeHee 3-4 cM B
nuametpe. s KIOHAJIBHOTO MUKPOPA3MHOXKEHUS OPXUIHBIX HCHOJIb30BATIUCH
TUTAIIeHTHl OMBUICHHBIX I[BETKOB, KOTOphIE BBICAKUBAJIUCH HA CTAHAAPTHYIO Cpeay
®acrta ¢ nobasnenuem peryssitopoB pocta (BAIl — 2 mr/mn u HYK — 1 mr/n). Tlocne
JIOpalvBaHus MPOTOKOPMOB Ha OE3rOPMOHANBLHOI cpejie pacTeHUs MepecakuBaln
BHAuaJjie B MIECOK, a 3aTeM - B IpyHT. Y H. tuberosus Ha cpeqie MC KyJIbTUBUPOBAIUCH
OTJIe/IbHBbIE HMHTAaKTHhIE IBeTKU. Kamiyc oOpa3oBaiics W3 TKaHEH IIBETOHOXKKH,
YaNIeJTUCTUKOB, OCHOBAHUS CTOJOMKA, THIYMHOUHBIX HUTEH U MBUIBHUKOB. AKTUBHOE
KaJurycooOpa3oBaHHe HAOIIOJAIOCh M Ha JIETIECTKAaX OKOJIOIBETHHKA (OCOOEHHO Y
SI3BIYKOBBIX I1[BETKOB). CrmycTs Mecsll KyJbTUBHPOBAHUS Yy Kajulyca dSTOTO THIIA
HaOMIOJajICsl aKTUBHBIA rucToreHe3 ((GpopMHUpOBaHME DJIEMEHTOB IPOBOJISIICH
cucteMsbl). Y H. tuberosus n C. bononiensis Takxe ObLI MOJIYYEH KAJIYC IPYTrOro TUIIA
- U3 He3pelbIX CUIIBHO BaKyOJIM3UPOBAHHBIX MUKpocHop. Kamtyc cocTosu U3 phIXIIBIX
KOHIJIOMEPATOB OKPYIJIBIX KPYNHBIX KIIETOK ¢ TOHKOM MPO3payHOil IUIa3MOJIEMMON U
KpYHHBIMU SIAPOM M Bakyosbto. Ha mnepepupuueckux ydyacTkax Kajlyca 4YacTo
00pa30BBIBAINCH KOPOTKHUE IIEMOYKU W3 Y/UIMHEHHBIX KIETOK. ['MCTOreHe3 y 3TOro
TUNA Kalyca He Habmojgancs. [l M3y4eHHBIX BHJIOB CO3JaHBbl KOJUICKIIUU
pa3JINYHBIX TUIIOB KAJULIyCa in Vilro.
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THE TECHNOLOGY OF MICROCLONAL PROGAGATION FROM
ELEMENTS OF GENERATIVE SHOOT IN SOME
REPRESENTATIVES OF ASTERACEAE, CAMPANULACEAE AND
ORCHIDACEAE

O.N. Voronova, N.A. Zhinkina, V.V. Nazarov
Department of embryology and reproductive biology, Komarov Botanical
Institute of the Russian Academy of Sciences

Russia, St. Petersburg, e-mail: o _voronova@list.ru , nazhl3(@mail.ru,
vwn22222(@mail.ru

The technology of microclonal propagation on the example of some
representatives of Asteraceae (Helianthus tuberosus 1..), Campanulaceae (Campanula
bononiensis L., C. mirabilis Albov) and Orchidaceae (Orchis militaris L., Gymnadenia
conopsea (L.) R. Br., Cynorkis seychellarum Aver.) was developed. For Campanula
species the isolated buds were cultivated on the standard Murashige & Skoog medium
(MS) with addition BAP (2 mg/l) and NAA (1 mg/l). After opening of buds in vitro,
nearly to the end of their blossoming, we observed the development of callus on the
sepals’ basis and on the top of ovary. After the formation of shoots and roots has
begun, callus was carried to the MS medium with the addition of 0.5 mg/l thidiazuron.
It led to multiplication of the centers of gemmorhizogenesis (propagation coefficient
increases from 10° to 10°). Organogenic callus with several hundred shoots was
transferred to the MS medium without the growth regulator and it was cultivated on
this medium until well-developed small plants were formed. Young plants were put in
the sand (well washed and ignited) and covered with transparent covers until new
leaves were formed. After formation of the rosette of 8-10 leaves the plants were
transplanted in mix of sand and leafy ground. Plants with the rosette about 3-4 cm in
the diameter were planted in the ground. For microclonal propagation of orchids the
placentas of pollinated flowers were cultivated on standard Fast medium with the
addition of the growth regulator (BAP — 2 mg/l and NAA — 1 mg/l). The protocoms
were breeding on the medium without growth regulator. Young plants were transferred
firstly in the sand, and later in the soil. In H. tuberosus the separate intact flowers were
cultivated on the MS medium. Callus was formed from the tissues of pedicle, sepals
and the base of style, stamen filaments and anthers. The active development of the
callus was observed on the petals of perianth (especially on the ray flowers). After the
month of cultivation in callus of this type the active histogenesis (formation of
elements of transport tissue) was observed. In H. tuberosus and C. bononiensis other
type of callus - from immature strongly vacuolated microspores was also received.
This callus was consisted of friable conglomerates of roundish large cells with thin
transparent plasmalemma, big nucleus and large vacuole. On the peripheral sites of the
callus the short chains of the extended cells were often formed. The histogenesis in
this type of callus wasn't observed. The collections of various callus types are created
in vitro for the studied species.
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PASMHO’KEHUE PEAKOI'O BUJA PECIIYBJIMKHN
BAIIKOPTOCTAH THERMOPSIS SCHISCHKINII CZEFR. B
KYJDBTYPE IN VITRO

A.A. 3apunoBa

denepanbHOE TOCYIapCTBEHHOE OIOKETHOE yupexaeHne Hayku boTaHndeckuii
cal — MHCTUTYT YQUMCKOro Hay4yHoro LeHTpa Poccuiickoil akajzeMuu Hayk,
Poccus, r. Ya, e-mail: zaripova.all@mail .ru

Thermopsis schischkinii Czefr. oTHocuTcs K ucye3aromemy Buiy PecryOnuku
bamkoproctan. OCHOBHBIMU MPUYMHAMH COKPAIICHUS YUCICHHOCTU WX TMOMYJISIUN
SBJISIOTCS: HEPETJIAMEHTHUPOBAHHOE 3aroTOBJIEHUE JIEKAPCTBEHHOTO PACTUTEIBHOIO
CBIPBS, HMCIOJIB30BAHUE pacTeHuit st cOopa B OyKeThl U OECKOHTPOJBHBIN BHITIAC
ckoTa. Pa3perieHue BO3HHKINEH MpoOIeMbl BO3MOXKHO C HUCIOJB30BAHMEM METOa
KJIOHAIBHOTO MUKPOPA3MHOXKEHUS i1 Vitro, MO3BOJIAIOIIET0 B OTHOCUTEIBHO KOPOTKUM
MEepPHUO] BPEMEHH MOIYYUTh 3HAYUTEIbHOE KOJIMYECTBO IMOCAJOYHOT0 MaTepuaa.

VYuuThiBasi BBIIIE CKa3aHHOE, IEJbI0 HacTosAled paboThl SBISETCS MOI00D
ONTUMAJIBHBIX YCIOBUI I KIIOHAIBHOTO MUKpOpa3MHoXKeHust Th. schischkinii.

OripesiesieHpl YCIOBUS CTEPWIM3ALMKM U TIpOpaIuBaHus ceMsiH Th. schischkinii.
JlJis  KJIOHAJBHOTO  MUKPOPA3MHOXKEHHUsS  HMCCIEIYyeMOro BHUJAa  HCIOJIb30BaIU
(bparMeHThI MPOPOCTKA.

OTmedeHo, 4To MpH KyJIbTUBUPOBAHUU (PparMEHTOB MPOPOCTKa (popMUpOBaHUE
KaJulyca MpPOUCXOJWIO Ha DSIHUKOTUISAX, TUIOKOTHIISAX, CEMSJIONSAX U KOpellKax,
HaXOJSIINXCSd B KOHTaKTe€ CO Cpejoi. | MIMOKOTWIM TPOPOCTKOB HMMEIU BBICOKYIO
CIIOCOOHOCTH K 00pa30BaHUIO KaJLITyca.

Jlis MHIyKUMA MOPQOTreHEeTHIECKUX MPOIIECCOB B KAJULYCHBIX KYJbTypax Oblia
MCIIOJIb30BaHa muTareibHas cpena Mypacure u Ckyra ¢ 1o0aBjieHUEeM IUTOKUHUHOB
6-bAIl, kunetuna u aykcunoB UYK, HYK u 2,4-]1 B pa3nuyHpIx KOMOMHAIIUSX.

B pesyiabTaTre 1IpOBENEHHBIX OSKCIIEPUMEHTOB  OBLJIO  OTMEUYEHO, UTO
MopdoreHeTrueckass aKTUBHOCTh OSKCIUIAHTOB M3y4aeMOT'0 pacTeHHsl Ha Bcex
pPacCMOTpPEHHBIX cpefaX Obula  JIOCTAaTOYHO BBICOKOW. ONTUMAIbHBIMH IS
pereHepanuu aJIBEHTUBHBIX MOOETOB OKAa3alUCh Cpejibl, BKItoudatomue 2,0 mr/m 6-
BAII, 1,0 mr/n xunetruna u 0,8 mr/n MUYK. Cpennee umciio oOpa3oBaBIITUXCS
pereHepanToB Kosiedanock ot 12,6 10 16,9 noGeroB Ha HKCILIAHT.

[TomyyeHHble pe3ynbTaThl SBISIOTCS OCHOBOM i pa3pabOTKU  METOJI0B
KJIOHAJIBHOTO MUKpOpa3sMHOXKeHus1 Th. schischkinii.
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IN VITRO PROPAGATION OF RARE PLANT IN THE REPUBLIC OF
BASHKORTOSTAN THERMOPSIS SCHISCHKINII CZEFR.

A.A. Zaripova

The Botanical Garden-Institute Ufa Research Center, Russian Academy of
Sciences,

450080, Russia, Bashkortostan, Ufa, e-mail:zaripova.al@mail.ru

Thermopsis schischkinii Czefr. belongs to the disappearing species in
Bashkortostan. The main reasons of their populations decrease are non-limited
stocking up of the medicinal plant raw, the use of plants for buckets and uncontrolled
cattle pasture. The solution of the problem can be achieved by use of micropropagation
in vitro method that in a short period of time allows obtaining the significant amount
of planting material.

Taking all above mentioned into consideration predetermines the aim of the
present research that is the choice of optimal conditions for 7h. schischkinii clonal
micropropagation.

The conditions for Th. schischkinii seed sterilization and germination were
determined. For the investigated specie micropropagation there were taken seedling
segments.

In the case of cultivation of seedling segments, calluses were produced from
epicotyls, hypocotyls, cotyledons and rootlet which were in contact with the medium.
Hypocotyls of seedlings exhibited a high capacity for forming callus.

For morphogenesis induction in callus cultures the Murashige & Skoog medium
with addition of IAA, NAA or 2.4-D and 6-BAP or kinetin in different combinations
was used.

As the results of conducted experiments it was marked, that morphogenetic
activity of studied plant explants was sufficiently higher on all considered media.
Optimal media for regeneration of adventitious shoots contained 2.0 mg/l 6-BAP, 1.0
mg/l kinetin and 0.8 mg/l IAA. Average number of the formed regenerants varied from
12.6 to 16.9 shoots per explant.

The results represent a basis for devising clonal micropropagation techniques
Th. schischkinii.
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KJIOHAJIBHOE MUKPOPA3ZMHOXEHHUE HEKOTOPBIX
OXPAHSIEMBIX KAJIBIIE®UJIBHBIX PACTEHUH CAPATOBCKOM
OBJIACTH

T.A. Kpuukas, E.A. bitogueBa, A.C. Kamunn

YueOHo-HayUHBIN LEHTP «boTannueckuit caay CapaTtoBckoro
rocyaapcTBeHHoro yuuBepcutreta umenu H.I'. UepHsbieBckoro

410010, Poccus, r. Capatos, yn. Ak. HaBamuna, 1, boranuueckuii can

CoxpaneHue OMOJOTHUUECKOTO pa3HOOOpasusl, KaK U3BECTHO, SIBJSIETCS OJHOU U3
BaKHEHIMX 3a/a4 OoTaHMYecKkuX cafoB. CoBpeMeHHbIE METO/ABl OMOTEXHOJOTUH, B
YaCTHOCTHU, KJIOHAJIbHOE MHUKPOPA3MHOKEHUE DPACTEHUM, MOTEHIUAIBHO IMO3BOJISIIOT
BOCCTaHABJIMBATh UMCICHHOCTh PEJIKMX W HMCUE3AIOIIMX BUOB PaCTEHHl, UMEIOIIUX
TPYJIHOCTH C CEMEHHBIM 1 BET€TaTUBHBIM BOCIIPOU3BOJICTBOM.

B kauecTBe 00BEKTOB MCCIICIOBAHUA MCHONb30Baln Anthemis trotzkiana Claus.,
Centaurea kasakorum l1ljin, C. ruthenica lLam., Globularia punctata Lapeyr.,
Hyssopus cretaceous Dubjan., Scrophularia sareptana Kleop. ex Ivanina, Silene
cretacea Fisch. ex Spreng., S. hellmannii Claus., sBistonecs: KaibliedhuiamMu u
o0Jagaro1ue y3Koi 9K0JIOrn4ecKoi aMILTUTY JI0M.

[lenpto nmaHHO# palOTHl SABJISIIACH ONTHUMU3ALUS TMHUTATEIBLHOW Cpebl JUIs
MUKPOPa3MHOXKEHUS PACTCHHI BBIIIIETIEPEUNCICHHBIX BUJIOB.

YcranosneHo, yro nutatenbHas cpega Mypacure m Ckyra (MC) (1962) ne
MOJAXOJIUT AJI KYJbTUBUPOBAHUS MCCIEAYEMbIX PACTEHUI U MPUBOAUT K OBOJHEHHIO
HKCIUIAHTOB, XJIOPO3Y, a B psjie COydyaeB — K MOJHON rubenu KyJabTyphl. 3amMeHa
muHepaibHoro cocraBa MC Ha Woody Plant Medium yBennuuBana
MOp(OreHeTHUECKH MOTEeHIMaN KYJIbTYphl U YCTpaHsIa 4acTh MpoOJIeM.

[Ipn moxbope peryiasTopoB pocTa MOKa3aHO, YTO aBTOHOMHOE HCIOJb30BaHUE
BAIl, kuHetuHa, 3eaTuHa WM 2ip JUIsl aKTHBAIIUM PAa3BUTHUS Ma3yIIHBIX MEPUCTEM
ManoddpdextuBHo. Bricokne konmeHTtpamuu bBAII (6osnee 0.5 Mr/a) BbI3bIBaIN
OBOJIHEHHE TKaHEW BCEX HCCIIEJOBaHHBIX OO0BEKTOB. JlomojHEHUEe cpejpbl,
conepxameit BAIT (0,1-0,5 mr/n), kunetun (0,5-1,0 mr/n) umu 0,1-0,5 mr/n BAIT +
0,5-1,0 mr/n kunetun, rud6epemioBoit kucnotoit (0,5-1,5 Mr/i), 3-UHIOTUITYKCYCHO
kuciaoroit (0,5-1,5 mr/m) unu coueranmem I'K (0,5-1,5 mr/a) + UYK (0,5-1,5 mr/m)
OKa3bIBAJIO pa3jIMYyHOE BIMSHUE Ha KyabTypy. Hampumep, coueranus BAII+UVYK u
knHeTuH+MYK  BeieBasim  kamrycorene3, BAIIHI'K u  BAIHTK+MYK
CIOoCOOCTBOBAIIA YPE3MEPHOH IIOHTAlIMU, U, KaK CJIE/ICTBHE, XPYIIKOCTH MaTepuasa.

[lomoOpaHHOE COOTHOLIEHUE PETYJISATOPOB pOCTa, O0003HAYEHHOE YCIOBHO
«SCS», mo3BoJIsieT MOJIy4yaTh JOCTaTOYHOE KOJIMYECTBO MHUKporoberoB 0e3 yiepOa
KAaueCcTBY PEr€HEPAHTOB.
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CLONAL MICROPROPAGATION OF SOME OF THE PROTECTED
CALCIPHILOUS PLANTS IN SARATOV REGION

T.A. Kritckaia, E.A. Blyudneva, A.S. Kashin
Botanical Garden of Saratov State University n.a. N.G. Chernyshevsky
Russia, Saratov, e-mail: kriczkaya.tatyana(@mail.ru, kashinas2(@yandex.ru

Biological diversity conservation is known to be one of the most important
Botanical Gardens objectives. Modern biothechnology methods, plants clonal
micropropagation in particular, can potentially allow restoring rare and endangered
number of species which have difficulties with seed and vegetative reproduction.

Anthemis trotzkiana Claus., Centaurea kasakorum lljin, C. ruthenica Lam.,
Globularia punctata Lapeyr., Hyssopus cretaceous Dubjan., Scrophularia sareptana
Kleop. ex Ivanina, Silene cretacea Fisch. ex Spreng., S. hellmannii Claus., which are
calciphilous plants with narrow ecological amplitude, were studied.

The work objective is to optimize media solution for the above-mentioned plants
micropropagation.

It is discovered that Murashige and Skoog (MS) media (1962) is not suitable for
the plants under study cultivation and results in explants irrigation, chlorosis, and in
some cases — culture destruction. When the MS mineral composition was replaced by
the Woody Plant Medium, the culture’s morphogenetic capacity increased and some
problem were corrected.

While choosing growth regulators we have understood that benzylaminopurine,
kinetin, zeatin, or 2ip was inefficient for activation of adventative meristems
development. High benzylaminopurine concentration (over 0.5 mg/l"") resulted in
tissue irrigation in all the studied samples. Medium containing 0.1-0.5 mg/l”
benzylaminopurine (BAP), 0.5-1.0 mg/I"' kinetin or 0.1-0.5 mg/I"' BAP + 0.5-1.0 mg/
I'" kinetin was supplemented by gibberellic acid (0.5-1.5 mg/I™"), 3-indoleacetic acid
(0.5-1.5 mg/1"") or a combination of gibberellic acid (0.5-1.5 mg/I'") + indoleacetic acid
(0.5-1.5 mg/I'") had a various effect on the culture. For instance, a combination of BAP
+ indoleacetic acid and kinetin + indoleacetic acid induced callusesgenesis; BAP +
gibberellic acid and BAP + gibberellic acid + indoleacetic acid improved excessive
elongation and, consequently, the samples fragility.

The growth regulators balance discovered, which we conditionally labeled as
“SCS”, allows obtaining enough shoots without affecting plantlets quality.

89



BBEJAEHUME B KVYJbTYPY IN VITRO COPTOB APEBOBUIHBIX
ITMOHOB

E.B. Kypuukas, E.B. Boarenkos, J.B. Bp:kocek, JI.H. MuponoBa
borannueckuii cag-unctutyt IBO PAH
Poccus, r. Bnanusoctok, e-mail: boltenkovi@rambler.ru

JlpeBoBU/IHbIE TMOHBI U3BECTHHI KaK JICKOPATUBHBIE U JICKAPCTBEHHBIEC PACTCHUSI,
KOTOpbIe MIMPOKO KyJIbTUBUPYIOT B Kutae u SImoHuu OKOJO JABYX THICSY JIET.
KopHecoOcTBEeHHBIE JIPEBOBUAHBIE MUOHBI PA3MHOXKAIOT BEreTATHUBHBIM CIIOCOOOM
MyTEM JIeJICHUS] pACTEHUI Ha YacTH, a TAK)Ke MPUBUBKON Ha KOPHEBUIIE APEBOBUTHBIX
WIM TPaBIHUCTBIX IMHUOHOB. DTU CMOCOOBI PAa3MHOXKEHHUS TMO3BOJISIOT TMOJIy4YaTh
OTpaHUUYEHHOE KOJUYECTBO ocobOeit. JIJis onTuMH3anuu pa3sMHOXKEHUS JIPEBOBUIHBIX
MMMOHOB HAaMM HCCIEJOBaHbl OCOOEHHOCTH BBEJEHUSI B KYJIBTYpy in Vitro
BEreTaTUBHBIX MTOUYEK U MOJYUCHUS pACTECHUI.

B paborte ucnonp3zoBasiiu copra rubpujgoreHHoro Bujaa Paeonia suffruticosa
Andrews (Hoki, Kao, Renkaku, Shimadaijin, Shimanishiki, Shimane Tamasudare,
Shimano-Fuji, Taiyo, Yagumo), copta P. delavayi Delavay ex Franch. (High Noon,
Jinkaku) wu rpymnmer rubpuno Itoh (Julia Rose, Bastzella, Garden Treasure).
BereratuBHble mouku Opaiu B CEHTIOpe—OKTSAOpe W  CTEpUIU30BAIM 1O
pa3zpaboranHoil Hamu Metoauke. [louku nmomemanu Ha arapU30BaHHYIO TUTATENIbHYIO
cpenry Mypacure u Ckyra ¢ TIOJIOBUHHBIM COJIEp’KaHUEM Makpocojeit, 6-
oemsmnamunonypunom (BAIT), ackopounoBoit (100 mr/n) u dhepyioBoit KucIoTaMu
(0,5 mr/m).

CHIDKEHUIO BBIJICJIEHUS TKAHSAMHM MOJIU(GEHOIIOB B MUTATENbHYIO Cpedy
CIOCOOCTBOBAJIO KYJIBTUBUPOBAHME TOUYEK HA Cpejie ¢ aCKOPOMHOBOU U (epysioBoit
KHUCIIOTOM, a TakXke IMepeMelIeHne TOouYeK BHYTPU KYyJbTypalbHBIX cocyaoB. Ha
TIEPBOM JTare B TEUCHHE HECKOJBKUX MecsIieB B mpucyTcTBuu 2 Mr/i BAIl u3 mouek
pa3BUBAIUCH yKOpOYeHHbIe TmoOern. OJHOBPEMEHHO B OCHOBaHUU IOOETOB
dbopmupoBaiachk 1ioTHas auddepeHImpoBaHHas TKaHb, U3 KOTOPOW BIOCIEIACTBUU
pa3BUBAIIACH AJBEHTUBHBIE TIOYKU. YUepe3 deThlpe mnaccaxka KoHieHTpanuio BAII
yMmenbmani o 1 mr/a. Ilpu cyOKyJIbTUBUpPOBaHUM OTIENSUIM CHOPMUPOBAHHBIE
aJIBEHTUBHBIC MoOeru. J|jist ykopeHeHus: moOeru npeIBapuTesIbHO MTOMEIIATN Ha CpeIy
C 2 WMI/1 UHIONWIMACISHONW KHUCIOTBI, a 4Yepe3 Mecsl] TMEepEeHOCHIN Ha
O0e3ropMoHabHYIO cpeay. Yepe3 Tpu Mecsila B OCHOBaHMHM MOOEroB HaOIrOAaIN
pa3BUTUE KOPHEM.

Takum 00pazoM, HaMU YCTaHOBJIEHBI OCOOEHHOCTH BBEJICHUS B KYJIBTYPY i1 Vitro
BETETATUBHBIX [TOYEK COPTOB APEBOBUJIHBIX IMOHOB U UCCIIEI0BAHO BIUSHUE YCIOBUI
KyJIbTUBUPOBAHUS Ha MOP(OreHe3 U pereHepaIfio pacTeHUH.
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MICROPROPAGATION OF TREE PEONY

E.V. Kuritskaya, E.V. Boltenkov, E.V. Wrzhosek, L.N. Mironova
Botanical Garden-Institute FEB RAS,
Russia, Vladovostok, e-mail: boltenkov(@rambler.ru

The tree peonys are well known as decorative and curative plants that were
widely cultivated in China and Japan for about two thousands years. Scion-rooted
peonys are propagated using vegetative method by dividing plants on parts as well as
by root grafting. These methods of propagating allow us to get limited number of
plants. Contrary we studied details of in vitro introduction of vegetative buds and
propagating plants of the tree peony.

We used sorts of Paeonia x suffruticosa Andrews (Hoki, Kao, Renkaku,
Shimadaijin, Shimanishiki, Shimane Tamasudare, Shimano-Fuji, Taiyo, Yagumo), and
forms originated from P. delavayi Delavay ex Franch. (High Noon, Jinkaku) and
groups of its hybrids herbaceous peonys Itoh (Julia Rose, Bastzella, Garden Treasure).
Vegetative buds were taken in September and October and were sterilized by original
method. Intact buds were placed on Murashige and Skoog medium that was contained
on a half proportion of macrosalts and 6-benzylaminopurine (BAP).

To decrease polyphenol discharge into medium we added ascorbic acid and
ferulic acid and also relocated buds inside the culture vessels. In the first phase during
several months shoots were germinating from buds due to 2 mg/l of BAP. In the same
time compact differentiate tissue was formed in the base of shoots and afterwards
adventive buds expanded from this tissue. The concentration of BAP was reduced to 1
mg/l after four passages. Formed adventive buds were separated in the course of
subculturing. Shoots were transferred to the medium with 2 mg/1 of indole butiric acid
for rootage and after a month they were transferred on a hormone-free medium. We
observed roots development in the base of the shoots after several months. At this rate
there were settled features of introduction the vegetative buds of tree peony in vitro
and researched the impact of cultivation terms on morphogenesis and plant
regeneration.
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KYJbTYPA W30JIMPOBAHHBIX OPIAHOB M TKAHEHM AJIbIYA
(PRUNUS CERASIFERA EHRH.) 1 CJIUBBI (PRUNUS DOMESTICA L.)

H.II. JlecuukoBa-Cenomenko, U.B. Mutpodanosa
Huxurckuii 6otannyeckuit can — HarmoHanbHbIN HAyIHBIN [EHTP
298648, Pecniyonuka Kpsiwm, r. Snra, nrr Hukura, e-mail: in_vitro(@ukr.net

OaHUM U3 MEepCHEeKTUBHBIX HANPABICHUNH OMOTEXHOJIOTMUECKUX UCCIEA0BAHMIA,
MPOBOJIUMBIX B JJaOOpaTOpUU OMOXUMHM, OMOTEXHOJOTUU W BUPYCOJOTUU pACTEHU
Hukurckoro 60TaHMYECKOro cajia, SBISETCS CO3/[aHUE U COXpPaHEHUE T€HETUYECKOTO
pa3HooOpa3usi pacteHuil. Kak HW3BECTHO, TMOJy4yeHHWE HOBBIX THOPUIHBIX (QopMm
KOCTOUKOBBIX TUIOJOBBIX KYJBTYp YacTO JUMUTUPYETCS HEJOPA3BUTHEM 3apO/IbIIICH.
[losyunth  pacTeHMsi W3  TAaKUX  3apOJbIIIEH  TMO3BOJNSIET  MPUMEHEHUE
OounorexHojoruyeckux MetojioB. llenb Hacrosimeil paGoThl cocTosiia B BBISIBICHUH
0COOCHHOCTEH pereHepalud pacTeHUil W3 3apojiblllieli pa3HBIX TeHOTUIIOB JUIS
MOJIyYeHHSI HOBBIX CEJIEKIIMOHHBIX ()OpM alblyM U CIMBBL. B oIbITaXx MCHOIB30BAIU
3apOJIBIIIN AJIBIYM U CIIMBBI OT CKpElIMBaHus cOpTOB anblun Bunopa x Kuzunramickas
Pannsis u coproB cinuBbl Benrepka FOOuneiinas x KnelimeH (ckpemyBaHue MpoBEIEHO
ceJIeKIIMOHepoM, K.c.-X.H. B.M. I'opunoii) u coptoB aneiuu Kusunraiickas Panwss,
Kpeimckass Cwmyrisaka, Ogsenbka, Cectpuuka, CyOxu PanHsis 0oT cBOOOAHOTO
onbUIeHUs. BBISIBIEHBI YCIOBUS  KYJIBTUBUPOBAHMS 3apOJBIINIE U  H3ydyeHa
3aBUCUMOCTh  Pa3BUTHsSI TPOPOCTKOB ©  MHUKPONOOEroB OT OHOTUYECKUX U
abmotnueckux (akropoB. OrmnpesneneHbl MyTH peaau3anud MOpHOreHETHIECKOTro
MOTEHIIMAJla OpraHOB M TKAaHEW alblud W CIMBBI B YCJIOBUSAX in vitro. Jlydinee
npopactaHre U pa3BuTHe 3apoxplmield jauHON 0,8-2,0 cMm Habmogain Ha
MOAUGUIIMPOBAHHBIX THUTATEIBHBIX cpegax Monnier (1973) (anbrya) u Murashige,
Skoog (1962) (cnuBa), gonosneHusix 0,29-2,89 mxM I'K3, 0,93-2,32 MkM kuHeTHHA,
0,027-0,54 mxM HVYK wu 34,22-68,44 mxM L-rnyramuna. Hawano pasBurtus
MIPOPOCTKOB OTMEYEHO Y BCEX KYJIbTyp crmyctd 3-4 Mecsiia KyJbTUBUPOBAaHUSI B
YCJIOBUSAX OTCYTCTBUSI OCBEIICHUS MPU MOHUKEHHBIX MOJIOKUTEIBHBIX TEMIIepaTypax
(4+1°C). Y nenopa3BUTHIX 3apojplieit ansiuu JuuHON 10 0,3 oM («Kusuiramickas
Pannss», «CyO6xu Pannssi») W B KOMOMHAIMSX CKpEIIMBAHUS OTMEUaIoCh
o0pa3oBaHUE €JIMHUYHBIX HEIMOJHOIEHHBIX TMpopocTkoB. [losTomMy Hapsay c
AMOPHUOKYJIBTYPOIl JIJIs MOBBINIEHUS K0P hUIIMEHTa pa3MHOKEHHUS MPUMEHSUIH CIIOCO0
MUKpOYepeHKOBaHUsA. MHAYKIMsS aJBEeHTUBHOIO MOOErooOpa3oBaHUs IMPOUCXOAMUIIA
ciycts 3-5 Hejelb KyJbTHUBUPOBAHUS Ha MOJAUQPUIIMPOBAHHON MUTATENHHOU cpejie
Gamborg, Eveleigh (1968).

Takum oOpa3oMm, MpeCcCTaBIEHHbIE PE3YyJIbTaThl IMOKA3bIBAIOT BO3MOYXKHOCTD
MOJIy4€HUSI HOBBIX THOPUTHBIX (DOPM aJIbIYU U CJIUBHI U3 HEJOPA3BUTHIX 3aPO/IBIIIEH.
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ISOLATED ORGANS AND TISSUE CULTURE OF CHERRY PLUM
(PRUNUS CERASIFERA EHRH.) AND PLUM (PRUNUS DOMESTICA L.)

N.P. Lesnikova-Sedoshenko, 1.V. Mitrofanova
Nikitsky Botanical Gardens — National Scientific Center
298648, Crimea, Yalta, Nikita; e-mail: in_vitro@ukr.net

The obtaining and conservation of genetic diversity of plants is one of
perspective direction in biotechnological researches done in Laboratory of Plant
Biotechnology and Virology in Nikitsky Botanical Gardens. As it is known the
obtaining of new hybrids forms of stone-fruits is often limited with incomplete
development of embryos. Using the biotechnology methods allows obtaining plants
from such embryos. The aim of this work was to determine the peculiarities of plant
regeneration from embryos of different genotypes for obtaining new selection forms of
cherry-plum and plum. In the experiments the embryos of cherry-plum and plum from
crossing of cherry-plum varieties Vilora x Kiziltashskaya Rannyaya and plum varieties
Vengerka Yubileynaya x Kleimen, obtained by plant-breeder V.M. Gorina and cherry-
plum varieties Kiziltashskaya Rannyaya, Krymskaya Smuglyanka, Olenka, Sestrichka,
Subkchy Rannyaya from free pollination were used. The conditions of embryos
cultivation have been determined; the dependence of hypocotyls and microshoots
development from biotic and abiotic factors has been studied. The ways of realization
for morphogenetic potential of cherry-plum and plum, organs and tissues in vitro have
been determined. The best germination and development of embryos with length 0.8-
2.0 cm was observed on modified Monnier (1973) (cherry-plum) and Murashige,
Skoog (1962) (plum) media supplemented with 0.23-2.83 uM GAj;, 0.93-2.32 uM
kinetin, 0.027-0.54 uM NAA and 34.22-68.44 puM L-glutamine. The beginning of
plantlets development was marked after 3-4 months of cultivation in darkness and low
positive temperatures (4£1°C) for all cultures. In undeveloped embryos of cherry-plum
with length up to 0.3 cm (Kiziltashskaya Rannyaya, Subkchy Rannyaya) and crossing
combinations the formation of single defective plantlets was marked. That’s why for
increasing of the propagation coefficient the method of microcutting was used together
with embryoculture. Induction of adventitious shoot formation was marked after 3-5
weeks on modified Gamborg, Eveleigh (1968) medium.

Thus, the given results have shown the possibility to obtain the new hybrids
forms of cherry-plum and plum from undeveloped embryos.
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OCOBEHHOCTH KJIOHAJBHOI'O MUKPOPAZMHOKEHUSA
COPTA EVERGREEN B YCJNOBUSX IN VITRO.

M. Jlo3unckuii, H. Yopkund
borannyeckuii can (Mactutyr) AHM
2002, Monnosa, Kumunes, yn. [Ianypuit 18, email: diaconm(@mail.ru

E>xeBuka crionTaHHO pacTET Ha Teppuropun Azum, EBporibl, CeBepHoilt AMepuku
u IOxHol Amepuku. ExxeBuKy ynoTpeOIstoT B Ka4eCTBE MUIMY U B JIEYEOHBIX TENSIX.
ExeBuka, yacTto Ha3zpiBaemasi "sArojoi" mpejcTaBiIseT coO0OM pa3HOPOJHYIO TPYIITY
BUJIOB U TUOpUIOB pojaa Rubus SBIAIOMIMXCS TPEJACTABUTENSIMH ceMeiicTBa
PO30OLIBETHBIX, HojAceMelcTBa Rosoideae. Rubus lacinatus W €ro IpeicTaBUTEINb
Evergreen - EBponelickuii copT uHTpoayleHT u3 CeBepHOU AMEpUKHU, €ro mnooderu
MOTYT JOCTUraTh 110 3 METpOB B JJIUHY. JIUCThA mepucThie, IBETKU Oelble C
OTTEHKAaMHU PO30BOT0, IUIOJBl UYEPHBIE C CHU3BIM HAJIETOM, OKPYIJIO (OpMBI U ¢
OCOOEHHBIM apoOMAaTOM. JTOT KYCTapHUK MOKHO BBIPAIllMBATh KakK J€KOPATUBHOE
pacTeHHMEe M B KauyecTBE >KMBOW M3rOpPOJM, TaK KaK OH SIBJISIETCS BEUHO3EIEHBIM
KyCTapHUKOM, KOTOPBI oueHb ObICTpo pa3pacraercs. /st copra Evergreen Haubomnee
3¢ PEeKTUBHOM cpe1oil A1 KIOHAIBHOTO MUKPOPa3MHOXKEHHUS sIBiigeTcst Oa3oBast cpesia
nmo MC c¢ po6asienuem BAII (0,5 mr/m). Ha atoit cpene B teuenue 50-55 cyTok,
MOXHO MOJY4HTh OT 19 110 20 aIBEHTUBHBIX MOOETOB, JUTUHOM 7 CM.

[lepen BBeneHUEM B KYJIBTYPY in Vitro ObLI MOATOTOBJIEH U MPOCTEPUIN3OBaH
MaTepuall OTOOpaHbIi C pacTeHUs-JOHOpa. DTO BeChbMa BakHas MpOIeaypa Ha CTauu
MHOKYJIUPOBAHUS KYJIbTYPHI in vitro. [1ocie MHOKYJISIMN alMKaTbHBIX U JaTepaIbHbIX
MepHucTeM HaOIIOJalNCh Tpolecchl MopdoreHesa M opraHoreresa. llurarenbHoit
Cpelloil A1 MHOKYJISIuMuU Oblia rosiHas cpena no MS. MHrepBan Mexy naccaxamu
cocraBisil 4 HeJend. 3a 3TO BpPEMs pACTUTENBHBI MaTepual 3HAYUTENbHO
yBenuuuBalics B pazMepax (B 10 pa3). Ha nutatensnoit cpene MC nononnennoit UYK
(0,1 mr/x) uepe3 25-30 cyTok ObUT OTMEUeH Oojiee MHTEHCUBHBINM MpUpocT modera. 3a
3TOT MEPUOJ €ro JUIMHAa COocTaBWiIa 5 cM. B ormimume OT Ipyrux coproB, y copTa
Evergreen oueHb XOpoOIIO pa3BUBAIOTCS KOPHU. DPPEKTUBHOCTHh B HHUIIUALIUAU
Mopdorenesa nokaszain BAII B paznumunsix koHnentparusax — 0,1; 0,3; 0,5; 0,7 mr/m.
YKopeHeHre MHIyIMpoBaiu j1o0aBieHreM B nurarenbHyto cpeny UMK, u yepes 10-
12 cyTOK KyJbTUBHPOBAHUS y DKCIUIAHTOB B MPOOMpPKax OoTMeuain (pOpMUpPOBaHHE
kopHeit. Jlns copra Evergreen OGonee >(h@ekTUBHON cpenoil okazanach 0OazoBas
nutatenbHas cpega MC nononuennast bAIT (0,5 mr/i).

B pesynbrare uccienoBanuii ObUIO YCTAHOBIIEHO, YTO KyJbTypa TKaHU BEChbMa
yCHelniHa Juisl BbIpalllUBaHUs €XKEBUKH copTa Evergreen, 4TO TO3BOJISET MOJIydYaTh
COBEPIIEHHO 3I0POBBI M BHICOKOA((PEKTUBHBIN I MOCIEAYIOIEr0 Pa3MHOKEHUS
MOCaJJ0YHbBINA MaTepual.

Co BpeMeHeM 3TOT METO]| NPEeBPaTUJICS B COBPEMEHHYIO TEXHHKY OBICTPOIrO
Pa3MHOXKEHUS Pa3JIMYHBIX BUJOB, B TOM YKCJIE U ONKUCAHHOTO BBIIIIE COPTA.
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THE CHARACTERISTICS OF THE EVERGREEN CULTIVAR
MULTIPLICATION THROUGH MICRO-CLONING

Mariana Lozinschii, Nina Circhina
Botanical Garden of the Academy of Science of Moldova
2002, Moldova, Kishinev, Padurij Street, 18, email: diaconm@mail.ru

Blackberries are originally from Asia, Europe, North America and South
America. Blackberries have been used in Europe for over 2000 years in
pharmaceutical and food industries. Blackberries, often called "berries", are a diverse
group of species and hybrids of Rubus genus. They are members of the Rosaceae
family, subfamily Rosoideae. Rubus lacinatus with its Evergreen representative is a
European cultivar from North America; its branches can reach up to 3 m in length.
With leaves pinnately veined, with white flowers with shades of pink, having shiny
round black fruit, it has a particular flavor. This shrub can be grown for ornamental
purposes having a decorative appearance due to its vigorous evergreen leaves.

The most effective multiplication medium for the cultivar Evergreen is the MS
supplemented with IBA (0.5 mg/l). On this medium during a period of 50-55 days 19
to 20 adventitious shoots with the length of 7 cm have been obtained. Before placing
to in vitro culture, an important - step sterilization of the plant material taken from the
donor plants was done. That is an important procedure on the initial stage of
inoculation to in vitro culture. Optimal period for all types of explants treating with
diacid was 7 minutes. The inoculation of different types of meristems led to
morphogenesis and organogenesis processes. For inoculation MS culture medium has
been used.

The period between passages was approximately one month, when the plant
material size increased considerably (10 times).

The following culture medium has positive influence on the development of
Evergreen cultivar. It was noted that on the medium with IBA (0.1 mg/l) a broader
development has been observed after 25 to 30 days. At this time the shoot length was 5
cm. In comparison with other cultivars of shrubs, the cv. Evergreen has better
developed roots. BAP was used in different concentrations 0.1, 0.3, 0.5, 0.7 played an
important role in the initiation of morphogenesis. Rooting was stimulated by IBA
adding to the nutrient medium. Formation of roots was visible after 10-12 days of
cultivation. The most effective multiplication medium for cv. Evergreen was MS
supplemented by BAP (0.5 mg/1).

As the result of the investigations it has been established that the tissue culture
for the Evergreen cultivar was successfully used, being improved with time, thus allow
obtaining perfectly healthy plants with high efficiency for further propagation
seedlings. Nowadays, this method has turned into a modern technique for rapid
multiplication of different species, including the cultivars, described above.
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YKOPEHEHME EX VITRO U AJANITAIMA IIPU MACCOBOM
KJIOHAJIBHOM MHMKPOPAZBMHOKEHUHN JEKOPATUBHBIX ¢t
IJIOAOBO-AT'OAHBIX KYJIBTYP

B.I'. JIeﬁez[eBl’z, A.B. A3apOBal’2, A.A. BaTMaHOBa3, K.A. I[IeCTﬂﬁpaTOBI’2
'®umman GIBYH HNHctuTyTa GMOOpraHnueckoil XMMUU UM. akajeMukoB M.M.
[llemsakuna u FO.A. OBunHHUKOBa PAH

Poccus, r.Ilyumno, e-mail: vglebedevi@mail.ru

*000 «HIIIT «MHKPOKITOH»

Poccus, r.Ilymuno

3OpeHGyprekuii rocy 1apcTBEHHbII arpapHblil yHHBEPCUTET

Poccus, r.OpenOypr

KioHasibHOE MHMKpOpa3MHOXKEHUE pACTEHUIl SIBISIETCST O4eHb A(()EKTUBHBIM
CrocoOOM TIOJyYEHHUs IOCAJ0YHOI0 MaTepuaia, TaK KaK I03BOJSET ObICTpO U B
00JIBIIIOM KOJIMUECTBE Pa3MHOXKATh PaCTEHUS] HE3aBUCUMO OT BpeMeHU rojaa. OaHako
MAacCOBOMY BHEJIPEHHIO OSTOTO METOJla MPEMSATCTBYET OTHOCHUTEIHLHO BBICOKAs
CTOUMOCTh  MOJIy4aeMbIX  pacTeHuil. KpuTuuHpiMM  3TamamMu  KJIOHAJIBLHOTO
MUKpPOPAa3MHOKEHUS SBJIAIOTCS YKOPEHEHHE, Ha KOTOPBIA MOMKET MPUXOIAUTHCS 10
MOJIOBUHBI BCEX 3aTpaT, U aJlanTalus, B X0je KOTOPOil BEICOK PUCK THOENIN pacTeHUM.
Pa3paboTka TEXHOJIOTUI YKOPEHEHUS ex Vifro, TO €CTh OJIHOBPEMEHHOTO 00pa30oBaHUs
KOpHEH M afanTaiuy B HECTEPUIIBHBIX YCIOBUAX, MO3BOJIUT CHU3UTH c€0ECTOMMOCTD,
COKpATUTh BpeMsl IPOU3BOJICTBA MTOCAT0YHOT0 MaTepHralia U MOBBICUTH €TI0 KauecTBO.

MBI IPOBOJIMIIM UCCIIEI0OBAHUS TI0O YKOPEHEHUIO eX Vifro psja KyJbTyp - ajbluu,
CUpEHH, OOSpHIIIHUKA, (IIOKca, KiIeMaTuca, 3€MJISSHUKA U MajuHbl. B paznudHbIx
AKCIIEpUMEHTaX OIEHUBAJIOCHh BIIMSHUE TakuX (akTopoB, kKak Tun aykcuHa (MVYK,
NMK wmn HYK) u ero kounentpamus (oT 5 g0 50 Mr/i), npoaoBKUTEIHHOCTH
oOpabotku aykcuHamu (1 wiu 4 49), Tunm cyOctpata (cMech TOpG:MEpauT WIN
MuHepalibHasg BaTa «Grodany), aganrtaius B YCJIOBHUSX MCKYCCTBEHHOIO TyMaHa WU
0e3 Hero, MOJKOPMKA pa3IMUYHBIMM KOMOWHAIIMSMU TUTATEIbHBIX JJIEMEHTOB,
TeHOTUN pacteHus. J[ins MHOrmX BUAOB ynaanoch jgo0uthes 100% ykopeHeHus u
ajganTanuy. B KOHTpoJIbHBIX BapuaHTax (0e3 jJ00aBieHUs ayKCMHOB) OBLIO OTMEUYEHO
YKOpPEHEHHE HE TOJIbKO BHUJIOB, CIIOCOOHBIX YKOPEHATHCS in Vitro Ha 6€3ropMOHAIbHON
cpene (3eMisiHMKa, MaJliHa), HO W BHJOB, HECIOCOOHBIX K JTOMY (CHUpEHbD,
OOSIPBIIITHUK), OJHAKO MPUMEHEHHE ayKCUHOB CITIOCOOCTBOBAJIO POCTY KOPHEH BTOPOTO
MOpAJIKA U YBEIMYEHHIO BBICOTHI pacTeHuid. B cpejHeM yacToTa yKOpPEHEHHs B
YCJIOBUSIX eX Vifro MO CPaBHEHUIO C in vitro Bo3pocia y kieMaruca ¢ 60 no 85%, y
¢braokca — ¢ 75 1o 90%, y mamunel — ¢ 85 10 95%. Ucnonbp3oBaHue yKOpPEHEHUS ex
Vitro Takke criocoOCTBOBAIO MOBBIIIEHHUIO TIPOU3BOIUTEIBHOCTU TPy da B TEILTUIIE.

[lo uroram HSKCIEPUMEHTOB [UIsl psAJa JIEKOPATHUBHBIX M ILI0JI0BO-STOJAHBIX
KyJbTYp OBLIN pa3zpaboTaHbl TEXHOJIOTUM YKOPEHEHUS ex Vitro, KOTOpbIe B HACTOSIIEE
BpeMsl HCIOJIB3YIOTCS JUIsl TPOM3BOJICTBA JIECATKOB THICSY EJAMHMI] T0CATOYHOTO
Marepualia ¢ 3aKpbITO KOPHEBOU CUCTEMOM.
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EX VITRO ROOTING AND ACCLIMATIZATION TECHNOLOGIES
FOR LARGE-SCALE CLONAL MICROPROPAGATION OF SOME
HORTICULTURAL CROPS

V.G. Lebedevl’z, A.B. Azaroval’z, A.A. Batmanova3, K.A. Schestibratov'?
'Branch of Shemyakin and Ovchinnikov Institute of Bioorganic Chemistry
Russia, Pushchino, e-mail: vglebedev(@mail.ru

2000 «NPP «Microklon»

Russia, Pushchino

’Orenburg State Agrarian University

Russia, Orenburg

Clonal micropropagation is a very efficient method of plant propagation. The
main advantage of this method is the rapid multiplication of plants
regardless of the season. However, high cost of micropropagated plants limits its
application. One of the most critical and expensive stages of in vitro culture are
rooting and acclimatization. Development of ex vifro rooting technologies will
simplify tissue culture protocols, reduce the production cost and improve quality of
plants.

Ex vitro rooting of cherry-plum, lilac, hawthorn, phlox, clematis, strawberry and
raspberry were investigated. We evaluated the effect of various factors such as the
auxin type (IAA, IBA or NAA) and auxin concentration (5-50 mg/l), the duration of
auxin treatment (1 or 4 hours), the substrate type (peat/perlite mixture or «Grodan»
mineral wool), artificial fog, mineral fertilizers and plant genotype. For many species
100% rooting and acclimatization were obtained. We observed ex vitro rhizogenesis
without auxin treatment, but auxins stimulated formation of secondary roots and
growth of plants. The rooting frequency of clematis increased from 60 to 85%, phlox -
from 75 to 90 %, raspberry - from 85 to 95 % under in vitro and ex vitro conditions,
respectively. Ex vitro rooting increased labour productivity in the greenhouse.

As a result of our experiments ex vifro rooting technologies for a number of
horticultural crops were developed. Currently these technologies are used for the
production of tens of thousands of planting material.

97



PASMHOKEHME IN VITRO ROSA POLYANTHA

C.M. JleHuBKO

bpectckuii rocynapctBeHHbIN yHUBepcuTeT uMeHd A.C. [ly1ikunHa,
224016, Pecnny6nuka benapycs, 1. bpect, 0yinsBap KocmonasTos, 21,
e-mail: lenivko(@brsu.brest.by

[TonuanToBeie po3bl (R. polyantha) 6vun nonyudensl B 70-x rr. XIX Beka B
pe3yJbTare CKpelMBaHus MHOTOLIBETKOBO pO3BI (R. multiflora) c
HETIPEpBIBHOIBETYIEH KuTalickoil (R. chinensis). XapakTepuszyloTcsi OOUIBHBIM,
MOCTOSIHHBIM 1IBETEHUEM JIO T03/IHEN OCeHU. BOJIBIIMHCTBO COPTOB MOJMAHTOBBIX PO3
OTIUYAIOTCS MOPO30CTOMKOCTHIO, YTO TIO3BOJISET BHIPAIIMBATh UX B KIMMATUUECKUX
YCIOBUSIX cpeHelt mosockl. HecMoTpst Ha TO, YTO B HAcTosIee BpeMs MOJUAaHTOBbIE
pO3bl HECKOJIBKO YTpaTWIM CBO€ 3HAdYeHue, YCTynuB Oojiee S(PGEeKTUBHBIM U
BBIHOCJIMBBIM copTaM po3bl ¢uiopubynia (R. floribunda), ux npoAoKaloT NPUMEHATD
B JaHAMA(THBIX KOMIO3MIIMIX, a TaKXe JJIS TOpPIIEUHON KyJbTYphl B KOMHATax U
sumMHUX cagax (beutoB u jp., 1988). PasMHOXkar0T MOJMAHTOBBIE PO3bI YKOPEHEHHEM
3eJIEHBIX YEPEHKOB, a BOIIPOC BO3MOKHOCTH UX KJIOHAJBbHOTO MUKpPOPA3MHOKEHUS B
KYJIBTYPE in Vitro 0CTaeTcsi Majo U3yUEHHBIM.

[lenp HacTosimeit paboThl — pa3zpaboTka Hanboaee d3PGHEKTUBHBIX YCIOBUH IS
JUTUTEJIBHOTO KYJIBTUBUPOBAHUS B YCIOBUSAX i1 Vitro TIOJIHMAHTOBON MOJIOUHO-Oenoit
po3bl copta Morsdag.

UccnenoBanus mpoBOAWIN HA MPOTSKEHUU Tpex JieT. J|Jiss MUKpOpa3MHOKEHUS
WCIIOIB30BANIA NMUTaTeNIbHYI0 cpeay MS (Murashige, Skoog, 1962), conepxaiyio 6
r/n arap-arapa u umeromyo pH = 5,6. B kadecTBe TOpMOHAJIBHBIX HUHIYKTOPOB
noberooOpa3oBanuss npuMeHsuin 6-0enswiamunonypu (bBAII), rud6epemnHOBYIO
kuciory (I'K;) wu wungonun-3-ykcycnyto xkucinoty (MYK). KynsruBupoBanue
MUKpPOUYEPEHKOB MIPOBOJWIM B Kamepe Juisl pocTa pacteHuit Binder mpu temmnepatype
22°C, ocsemennoctu 3000 sk 1 16 yacoBoM (oToneproe.

B mpouecce mnpoBeAeHHBIX HCCIEAOBAaHUI YCTaHOBJIEHO, 4YTO HauboJee
OJIaronpUATHBIM 1T MHIYKIIMKA T00erooOpa3oBaHusl Yy IOJMAHTOBOM pO3bI copTa
Morsdag siBiseTcsl cieayrolee codeTaHue B MUTATENbHON cpene MS peryiasropoB
pocta: BAIT — 2,0 mr/a, I'K; — 1,0 mr/n u UYK — 0,1 mr/n. Ha mukpouepeHke JTMHON
OKOJIO 2,5 CM ¢ OCTaBJICHHBIMH TpeMs BEPXHUMH JUCTOUYKAMH Yepe3 IIECTh HEeJEIb
KyJIbTUBUPOBAHUS HAa STOW MUTATENbHON cpene (GopMHpoBaioch B cpeaHeM 10 12
mukporoOero. Hopma pacxoga nurarenbHOR cpelibl cocTaBisiia 25 MII Ha COCY.l
oobemMoM 90 M, B KOTOpPOM pasMeniajd S OHKCIUIAHTOB JUIsl pereHepanuu
MukponoOeroB. M3  chopMupoBaBIIMXCS ~ pEreHEpaHTOB  JUid  JaJIbHEUIIEro
KyJbTUBUPOBAHUS OTOMPATIN TOJBKO MUKPOIIOOETH HEOOXOIUMOM JTMHBI.

Takum oOpa3zom, HaMM TMOAOOpaH ONTHUMAJIBHBI TOPMOHAIBHBIA OaslaHc
MUTATEJIBHBIN CPEeJIbl i1 PA3MHOXKEHUS B YCJIOBUSIX in Vifro TIOTUAHTOBOM MOJIOYHO-
6etoii po3sl copta Morsdag.
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REPRODUCTION IN VITRO ROSA POLYANTHA

S.M. Lenivko
Brest State University named after A.S. Pushkin,

224016, Republic of Belarus, Brest, Boulevard of Cosmonauts, 21,
e-mail: lenivko(@brsu.brest.by

Polyanthous roses (R. polyantha) were obtained in the 70-ies of the XIX century
in the result of crossing multifloral roses (R. multiflora) with Chinese rose (R.
chinensis). It characterized by constant flowering until late autumn. Most varieties of
polyanthous roses are resistant to frost, which allows growing them in the climatic
conditions of the middle zone. Although currently polyanthous roses has lost some of
its importance, giving way to a more effective and resilient varieties of floribunda
roses (R. floribunda), they continue to apply in landscape compositions, as well as for
pot plants in the rooms and the winter gardens (Bylov et al., 1988). Multiply of
polyanthous roses by rooting of green cuttings, and the possibility of their clonal
micropropagation in vitro stay little-studied.

The aim of this work is to develop the most efficient conditions for a long
cultivation in vitro polyanthous milky-white rose cv. Morsdag.

The study was carried out for three years. MS culture medium (Murashige,
Skoog, 1962), with 6 g/l agar-agar and pH of 5.6 was used for micropropagation. For
hormonal induction of adventitious shoots used 6-benzylaminopurine (BA), gibberellic
acid (GAj) and indolyl-3-acetic acid (IAA). The microshoots were cultured in plant
growth chamber. Binder at temperature 22°C, light condition 3000 Lux and 16 hours
photoperiod.

As the result of the investigation process it was determined that the most
favorable for the induction of shooting in polyanthous rose cv. Morsdag are the
following hormones combinations in MS medium: BA — 2.0 mg/l, GA; — 1.0 mg/l and
IAA — 0.1 mg/L. On the microshoots with length of about 2.5 cm after six weeks of
culture on this medium in average up to 12 adventitious shoots were formed. The
consumption rate of culture medium was 25 ml per container volume 90 ml, in which
5 explants for regeneration of adventitious shoots were placed. For further culture only
adventitious shoots of required length were taken from the formed regenerants.

Thus, we have chosen the optimal hormonal balance culture medium for
propagation in vitro polyanthous milky-white rose cv. Morsdag.
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OCOBEHHOCTU MOP®OI'EHE3A TANACETUM AKINFIEWII
IN VITRO

B.K. MaprembsinoBa, 3.M. AiineBa
JlarecTaHCKUi rocyAapCTBEHHbIH YHUBEPCUTET
Poccus, Maxaukana, e-mail: maminamariamka(@mail.ru, zalieva(@mail.ru

B cBsi3u C exero/IHbIM YBETMYEHUEM YKCIa BUJIOB, HAXOSIIUXCS MO/ YIpo30it
WCUYE3HOBEHUS, MHCIOJIb30BAHUE METOJOB  OHUOTEXHOJOTMHM C  I[PUMEHEHHEM
KJIIOHAJIbHOTO MUKPOPa3MHOKEHHUsI CTAHOBUTCS akTyalbHbIM. K TakuMm pacTeHusiM B
Jlarectane otHocutcs nmxma Axkunduena (Tanacetum akinfiewii (Alexeenko) Tzvel).
DTO pelkoe, PHAEMUYHOE pacTeHue, BKItoueHHoe B Kpacubie kuHuru Poccuu u
Jlarectana B cTaryce, HaXOASAUIErocs IOJA Yrpo30dH KMCUE3HOBEHHSI € TIEpBOit
Kareropue  pelKocTU.  Y3KOJOKalbHBIA  dsHAeMHK JlarectaHa,  TOILYJISIIIUS
MaJIOUMCIIEHHA, HACUUTHIBAET OKOJIO JECSATU DK3EMIUISIPOB. 3ajadya cocrosia B
1noA0Ope yCIOBUI CTEPWIN3ALIAA U YIIPABICHUS MOP(POT€HE30M Y3JI0BBIX SKCIUIAHTOB
3eJIeHbIX 1100eroB. CTepMIN3aIiio 3eJIEHBIX OOETOB MPOBOMIN B HECKOJIBKO TAIOB.
[IpenBaputeapHO MOOETH 3aMauyMBaIM B MBUIBHON BOJIe ¢ jJo0aBieHHeM 2-3 Kameilb
TBUH-80 B Teuenue 10-15 MuHyT, 3aTeM  NOPOMBIBAIKA BOJOMPOBOJHOI BOJIOH.
CrepwinzoBaiu B TeueHue 10 MUHYT pacTBOpoM runoxiiaputa Hatpus (1:1 ¢ Bojoii),
1ocje TPOMBIBAIA B JIUCTWUIMPOBAHHOW Bojie B TeueHwe 15, 10 m 5 muHyT.
KynpruBupoBanu y3ioBeie 3kciianTel Ha cpeae MC, coxepxameidr UMK u BAIIT
(0.5:2.5 wmr/a). Ilpu stom 80% H3 HHUX COXpaHWIU >KU3HECIIOCOOHOCTH. Y BCeX
XKU3HECTIOCOOHBIX AKCIIaHTOB (100%) HabO/I0 a1 BBICOKYIO aKTMBHOCTH POCTOBBIX
nporiec coB, y 50% c 3akmaakoit 2-3-x OOKOBBIX TodYeK. Jlajiee, MOJydeHHBbIE
cTepuiibHbIe o0eru cyokyiabTuBHpoBaiu Ha cpeay MC ¢ UMK u BAII (0.5:2.5mr/1) ¢
MHTEpBAJIOM KyJIbTUBUpOBaHUS 35-40 cyTok. [Ipu cyOKyIHTUBUPOBAHUM DKCILIAHTOB
(I — VI macaxu) oTmeuanu cHIKeHHE uX ku3HecrmocooHoctu (ot 80 mo 50 %). He
CMOTpS Ha ATO, HAOJIIOAAU POCT, yBeandeHue uucia noderoB (ot 50 mo 70-90 %) c
3aKIagKol OOKOBBIX IIOYEK I[IPU COXPAHEHUU 3€JICHOW OKpPACKU, XapaKTepHOI
MHTAaKTHOMY pacteHuto. Cienyer OTMETHTb, YTO MpH CyOKYJIbTUBUPOBAHUM, KaK U
MpY NMEPBUYHOM KYJTUBUPOBAHUH Y HKCIUIAHTOB HE MHYIIMPOBAJICS KaJULyCOTE€HE3 U
o0Opa3oBaHuEe KOpHEl.

Takum 00pa3oM, yJaiock ONTUMUZUPOBATH METOUKY CTEPUIU3AlUU U BHISIBUTH
MOp(OreHeTHUECKUi TMOTEHIMal Y3J0BbIX OSKCIUIAHTOB MIKMbI AKHH(HEBa mpu
cyOKyIbTUBUpOBaHUM Ha cpejie MC ¢ omnpe/ieIeHHBIM TOPMOHAIBHBIM COCTaBOM.
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THE FEATURES OF MORPHOGENESIS IN TANACETUM
AKINFIEWII IN VITRO

V.K. Martemyanova, Z.M. Aliyeva
Dagestan State University
Russia, Makhachkala, e-mail: maminamariamka@mail.ru, zalieval@mail.ru

Use of biotechnology methods with application of clonal micropropagation
becomes actual in connection with the annual increase of the number of species under
threat of extinction. Akinfiyev's tansy (Tanacetum akinfiewii (Alexeenko) Tzvel)
belongs to such plants in Dagestan. It is rare endemic plant included in the Red Book
of Russia and Dagestan in the status, being under the threat of extinction, with the first
category of rarity. Narrow local endemic of Dagestan has about ten specimens and its
population is small. The task was in selection of sterilization conditions and control of
nodal explants morphogenesis of green shoots. Sterilization of green shoots was
carried out in several stages. Previously the shoots are soaked in soapy water with
addition 2-3 drops of Tween - 80 during 15 minutes, then washed with tap water. They
were sterilized for 10 minutes with a solution of sodium hydrochloride (1:1 with
water), then washed in distilled water for 15, 10 and 5 minutes. Nodal explants were
cultivated on MS medium with IBA and BAP content (0.5:2.5 mg/l""). Thus 80% of
them preserved the viability. High activity of growth with 50% of the tab’s 2-3 lateral
buds were observed at all viable explants (100%). Next, the obtained sterile shoots
were subcultured into MS medium with BAP and IBA (0.5:2.5 mg/l"") with an interval
of 35-40 days of cultivation. During the passages in explants (I - VI passages) decrease
of their viability (80 to 50%) was observed. Nevertheless, growth and increasing in the
number of green colour shoots (50 to 70-90 %) with a tab of lateral buds were
observed.

It should be noticed that during the passaging and primary cultivation from
explants induction of callusogenesis and roots™ formation were not observed.

Thus, it was possible to optimize the sterilization technique and to identify the
morphogenetic potential of nodal explants in Akinfiev’s tansy during passages on MS
medium with a specific hormonal composition.
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PABPABOTKA CHOCOBOB ITOBBINEHUA DY®PEKTUBHOCTHU
KJIOHAJBHOI'O MUKPOPASMHOXXEHUS PACTEHUI

C.A. MypartoBa, P.B. Ilanuxun, A.B. Byaarosckuii

®enepasibHOE rocyapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICILIEr0 PO ecCHOHAIBLHOr0 00pazoBaHusl MUUypUHCKUM rocy1apCcTBEHHBIN
arpapHblil yHUBEpCUTET,

393760, Poccust, r. Muuypunck, yn. Mateprannonansnas 101,

e-mail: smuratova@yandex.ru

B xone Hamux uccienoBaHuii mpoBeeHa ONTUMU3AIUS IPOTOKOJIOB KIIOHAJIBHOTO
MUKpPOpPAa3MHOKEHUsI IIMPOKOro Habopa IUIOAOBBIX, SITOJHBIX, OBOIIHBIX U
JIEKOPaTUBHBIX KYJIbTYyp. M3yueHO BIUSHUE OUOXMMHUYECKUX M OHMOPUIMUECKUX
¢dakTopoB Ha A(PPEKTUBHOCTH PA3MHOXKEHUSI M YKOPEHEHUsS pacTeHwii in vitro. B
pe3yJibTaTe UCCIeIOBaHUN TOKa3aHO, YTO HaumOoJiee YHUBEPCAIbHBIM SIBISETCS
MUHEpaJIbHBI cocTaB mUTaTeNbHBIX cpea MS (Murashige, Skoog, 1962) u QL
(Quorin, Lepoivre, 1977), noaxoasimuii yisi pa3MHOXKEHUSI OOJBIIMHCTBA CaIOBBIX
KyJbTYyp. B KauecTBe mojie3HbIX MOAU(UKAIINN MOKET OBITh YBEJIMUCHUE COACPHKAHUS
xenara »kene3a B 1,5-2 pa3za mnpu KyJIbTUBUPOBAHMM MAJIMHBI U €KEMAJIUHOBBIX
ruOpuoB, 3aMeHa XJopuja Kaiblisi B cpeae Mypacure m Ckyra Ha HUTpAT,
WCIIOJIb30BaHKE psijla OPraHMUYECKUX J00aBOK, B YAaCTHOCTH THUJPOJU3aTa Ka3enmHa B
konmuuectBe 250-500 Mr/m  mpu  KyJbTUBUPOBAHMM JIUMOHHHMKA KUTANCKOTO,
aCKOpOMHOBOW WJIM JIUMOHHON KHCJIOTBI B COCTAaBE IIUTATEIbHONH CpeIbl IS
kieMmaruca. [lpu KyabTUBHpOBaHMM psjga GOpM IMOJTOKUTEIbHBINA 2hDEKT moaydeH
MpU U3MEHEHUU WCTOYHUKA YIJIEBOJHOTO MUTAHUS U €ro KoHieHTpamuu. C 1enbio
CHW)KEHMSI 3aTpaT MpU KYJIbTUBUPOBAHUM psijia  KYJbTYp MOXKHO CHHU3UTh
KOHIICHTPAIIMIO YIJIEBOa B MUTATEIbHON cpejie /il pasMHoeHus 10 15-20 r/mn. [pu
ATOM TOHMKEHHBIE KOHIICHTpaIMu (PPYKTO3BI U TIIIOKO3bI CYIIECTBEHHO A (deKTUBHEN
caxapo3bl.

N3ydyeHo BiAMSHUE pa3IMYHBIX PETYISTOPOB pocTa B cpelie Ha 3((PEKTUBHOCTD
pa3MHOXKEHUSI W yKOopeHeHuss  pacteHuid. IlpemiokeHbl  cocTaBel  Cpell,
o0ecreuynBarolye ONTUMAILHOE PA3BUTHUE U3YYAEMBIX KYJBTYp Ha KaxJIOM JTare
KyJIbTUBUPOBAHUA. D(HPEKTUBHOCTH YKOPEHEHHUS MHUKPOUEPEHKOB U aJlalTaluu
MHKPOPACTEHHII K YCIOBUAM in vivo coctaBuia 75-100% B 3aBUCMMOCTH OT BUJA U
COpTa pacTeHusl.

CymiecTBeHHO  TOBBICUTH  A((EKTUBHOCTh  MPUMEHSEMBIX  MPOTOKOJIOB
KIIOHAJIbHOTO MHKPOPa3MHOXKEHMSI PACTEHU MOMXHO 3a CUYET HCIOJIb30BAaHUE
onoduznueckux (HakTopoB BO3ACUCTBUS, TAKMX KaK HU3KOMHTEHCUBHOE KOTEPEHTHOE
mainyyenue (HKW) u ynbrpasByk (Y3). [lonbop ontuMaibHBIX PEXKUMOB U CIIOCOOOB
JA3EpHOTO M YJbTPA3BYKOBOIO W3JIYYEHHS TMO3BOJIWI B 1,5-2 pa3za TOBBICHTH
(G (HEKTUBHOCTh TPYIAHOYKOPEHSEMBIX KYJIbTYp, YCKOPUTH IPOIIECC pU3OTeHe3a U
YIIYUIIATh KaUeCTBO KOPHEBOW CUCTEMBI Y BCEX BKIIFOUEHHBIX B OoNbITHI (hopm. Ha Beex
dTamax  KyJbTUBUPOBAHUS  TOJOXKUTENbHBIH  dhdexT  gajio  npumMeHeHue
HU3KOMHTEHCUBHOI'O KOTEPEHTHOTO U3TyUYEHUSI.
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THE DEVELOPMENT OF METHODS TO IMPROVE PLANT
MICROPROPAGATION

S.A. Muratova, R.V. Papikhin, A.B. Budagovsky
Michurinsk State Agrarian University Michurinsk
393760, Russia, Internationalnaya Str., 101, e-mail: smuratova@yandex.ru

In the course of our research we have optimized the protocols of
micropropagation of a wide range of fruits, berries, vegetables and ornamental plants.
The influence of biochemical and biophysical factors on the efficiency of
multiplication and rooting of in vitro plants has been studied. As a result it has been
proved that the most applicable is the mineral composition of the nutrient media MS
(Murashige, Skoog, 1962) and QL (Quorin, Lepoivre, 1977) suitable for breeding most
horticultural crops. As useful modifications the following steps cud be suggested to
increase the content of iron chelate 1.5-2 times when growing raspberry and raspberry-
blackberry hybrids, to replace calcium chloride in a medium of Murashige-Skoog on
nitrate, to use certain organic additives, in particular casein hydrolyzate in
concentration of 250-500 mg/l when cultured Schizandra chinensis, ascorbic or citric
acid during cultivation clematis. In several forms positive effect was obtained due to
the change in source of carbohydrate nutrition and its concentration. In order to reduce
costs for cultivation some cultures carbohydrate concentration in the multiplication
medium should be reduced to 15-20 g/l. Which is glucose or fructose effective then
reduced concentration sucrose. The influence of different plant growth regulators on
the effectiveness of proliferation of microshoots and rizogenesis was stated. The
compositions of media ensuring an optimal development of the studied crops at each
stage of cultivation have been offered. The effectiveness of rooting of microcutting
and adaptation to in vivo conditions was 75-100% and mostly depending on plant
species and cultivar.

To improve of existing protocols of clonal propagation techniques is possible
with the help of physical factors, influencing plant tissues including laser generated
low intensive coherent irradiation (LICR) and ultrasound (US).

The choice of optimum regimes and ways of irradiation LICR and ultrasound
has enabled 1.5-2 times the efficiency of rooting of plant microcuttings having the
lower ability to root formation in vitro and helped to increase the rhisogenesis process
of all the forms studied. At all cultivation stages the positive effect was obtained when
low-intensity coherent radiation was used.
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CIHOHTAHHBIN PU3OTEHE3 HA OTAIIE COGCTBEHHO
MUKPOPA3MHOXKEHUS Y HEKOTOPBIX COPTOB CAIOBOH
I'PYIIIIBI MUHUATIOPHBIX PO3

T.U. lInaunuyk, U.B. Murtpodanosa

Hukurckuii 6otannyeckuit can — HarmonanbHbIN HAyIHBIN [EHTP
298648, Poccust, Pecriyonnka Kpeim, 1. fAnta, nrr. Hukura,
e-mail: in_vitro@ukr.net

3aBepIIaolUM 3TalloM KJIOHAJIbHOTO MUKPOPA3MHOXKEHUS SIBIISIETCS YKOPEHEHUE
MOJIYYE€HHBIX in Vitro MUKporoOeroB. [J1aBHyt0 pojib B MHAYKIIUU (OpMUpPOBAHUS U
pa3BUTHUSL KOpHEW urpatoT BemecTBa aykcuHoBoro tuma jeiictuBus: HYK, UYK u
NMK (Kanuaun, 1992). Hapsmy ¢ 3TUM y MHUKpONOOETroB Ha dTare COOCTBEHHO
MUKpPOPA3MHOKEHUSI HAOJIIOJAETCSl SIBJIECHHE CIOHTAHHOTO pu3oreHesa. llomoOHbIi
THUIT KOpHEOOpa30BaHUs JOCTATOYHO pejikoe siBjeHre. HekoTopblie aBTOpBI OOBSICHSIIOT
ATOT ()aKT HAKOIUIEHWEM DHJIOTEHHBIX ayKCHMHOB B PACTUTENbHBIX TKaHAX NpPHU UX
JUINTEJIBHOM KYJIbTUBUPOBAHUM, BCIIEJICTBUE YETrO y MUKPOIOOErOoB pPa3BUBAIOTCS
KOpHH Jake B YCJIOBUSX, HE criocoOcTByromux puzorenesy (byrenko, 1964, Kynax,
2005).

[lenbt0 HaIIUX UCCIEAOBAaHUN SBIISUIOCH BBISIBIEHUE OCOOEHHOCTEN pU30oreHesa y
AKCIUIAHTOB HEKOTOPHIX COPTOB CaJ0BOM TpYyIIbl MUHHUATIOPHBIX po3. OO0beKTamu
UCCIIeIOBaHUs CITYKUJIU NEPCIIEKTUBHBIE COPTa CaloBOil IpyNIbl MUHUATIOPHBIX PO3
n3 kosuexknuu HBC-HHI: copt cenexnmn HBC-HHIT — Manbunk-c-ITanpunk. MuH.;
copTa MHOCTpaHHOU ceiekiuu — b30u bantunr. Mun. Ellen x Peon., 1|Béprkénur.
Mun. World's Fair x Peon, Pynetn, buryau, Mannapun, Muctep bito6ép.

B Hamux skcnepumenTtax Mukpornooern pmmHoi 0,5-1,0 cM momemaiu Ha
MOBEPXHOCTh arapu3oBaHHON MOJUUIIMpOBaHHONW muTaTeabHOM cpeabl MC. Bbbuio
OTMEYEHO SIBJIEHUE CIIOHTAHHOTO PU30TE€HE3a Y MUKPOINOOEroB TaKMX COPTOB Kak
Manpuuk-c-Ilanpunk, b30u bantunr, 1[Béprkénur, Mangapud u buryam Ha 3Tane
COOCTBEHHO MHKpOpa3MHOXeHusi. BMmecrte ¢ TeM y OHKCILIaHTOB copTa Mucrtep
bmo6Epn HaOmomanu crnoHTaHHOe o0Opa3oBaHUWE KOpPHEW Ha JTane BBEJICHUS B
KYJIbTYpY in vitro B HOsiOpe, HO uepe3 20 CyTOK OTMEYall YTHETEHHE pPA3BUTUS
HKCIIAHTOB M UX MOCIEAYIONTYI0 rudens. MukponoOeru, KoTopble JUIMTEIbHOE BpeMs
(Gonee 4 wmecsneB) He CYOKYJIbTHBUPOBAIM HA CBEXKYIO MHUTATEIBHYIO CpPEIy
dbopMupoBai KOpHU M3 OO0pa30BaBIIETOCS B MX 0a3aJbHON YacTU Kajulyca CBETJIO-
3eqeHOro 1BeTa. [lpu croHTaHHOM pu3oreHe3e MUKpornoOeroB copra Pyiern Ha
OCHOBHOM KOpHE (OpPMHUPOBAIUCH KOPHHU BTOPOTO MOPSAKA, OJAHAKO OHHM OBLIU
HEMHOTOUUCIEHHBl M OY€Hb TOHKHME. Hapsiay ¢ 3TuM OBLT OTMEUEH CHOHTaHHBIN
pU30reHe3 B BECEHHHE MECAIbl, MPU JJIUTEIBHOM KYJIbTUBUPOBAHUU DKCIUIAHTOB
(6omee 8-9 cyOKyITUBUPOBAHUIA).

Takum o00pa3oM, HaMmM yJajJoCh BBISIBUTH MEPUOJl KYJIbTUBUPOBAHUA U
0COOEHHOCTH O00pa30BaHUsA CIIOHTAaHHBIX KOpHEW B YCIOBUAX In Vitro, 4TO
3HAYUTEJIHHO MOBBIIIAIO YACTOTY KOPHEOOpa30BaHUs MOJYYEHHBIX MUKPOINOOEroB
pO3 UCCIEyeMbIX COPTOB.
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SPONTANEOUS RHIZOGENESIS IN VITRO OF SOME CULTIVARS
IN GARDEN GROUP OF MINIATURE ROSES

T.I. Pilipchuk, I.V. Mitrofanova
Nikitsky Botanical Gardens - National Scientific Center
298648, Russia, Crimea, Yalta, Nikita, e-mail: in_vitro@ukr.net

The final stage of clonal micropropagation is obtained in vitro rooting
microshoots. It is known that the main role during induction of roots formation
and development play different auxins, such as: NAA, IAA and IBA (Kalinin,
1992). Therefore a number of plants characterized the spontaneous roots
formation in vitro. This type of roots formation is quite rare. Some authors
explain this fact by the accumulation of endogenous auxin in plant tissues during
its long-term cultivation, due to microshoots have been developed roots even in
conditions not conducive to root formation (Butenko, 1964, 1999; Kunakh,
2005).

The aim of our study was to determine the characteristics of root formation
in explants of some cultivars of miniature roses garden group. Objects of study
were miniature roses from the collection of NBG-NSC: cultivar of NBG-NSC
breeding — Malchik-s-Palchik. Min.; cvs. of foreign breeding — Baby Banting.
Min. Ellen x Peon., Zwerkonig. Min. World s Fair x Peon, Mandarin, Bigudi,
Mr. Bluebird. Min., Rouletii. Min.

In our experiments microshoots 0.5-1.0 cm length have been placed on
solidified modified MS culture medium. During micropropagation the
phenomenon of spontaneous rhizogenesis of microshoots in cvs. Malchik-s-
Palchik, Baby Bunting, Zwerkonig, Mandarin and Bigudi has been carried out.
However, the explants of cv. Mr. Bluebird spontaneous formation of roots have
been observed on the stage of in vitro culture introduction in November, but
after 20 days the inhibition of explants development and their subsequent died
have been marked. Microshoots, which for a long time (more than 4 months) not
subcultured to fresh medium, have been formed roots on the base of the light
green colored callus. During spontaneous rhizogenesis microshoots of cv.
Rouletii on the main roots formed secondary roots, but this roots were few
number and very thin. Spontaneous rhizogenesis has been determined at the
spring months, when explants cultured long time (more than 8-9 subcultures).

Thus, we were able to identify the period of culture and features of
spontaneous roots formed in vitro, that were significantly increased the
frequency of rooting of propagated microshoots in studied rose’s cultivar.

105



NCIHOJb30OBAHUE IMBPUOKYJIBTYPbBI B CEJIEKIIUA
KOCTOYKOBBIX ITOPOJ

M.A. IIbiHTS

HUWU CanoBonctsa u ITummeBsix TexHomoru

Pecny6nuka Monnoa, MD19 Kumunoy, yi. Koctioxxens 14,
e-mail: mariapintea(@yandex.ru

Meton KyJabTypbl HEIOpPA3BUTHIX 3apOAbIIEH in Vifro TPUMEHSIETCA TpuU
MOJyYEHUU PAHO U CBEPXPAHOCO3PEBAIOIINX TE€HOTHUIIOB y BUAOB Prunus L. Hamm
UCCIIeIOBaHUsl BBISIBWIM, 4YTO B YycinoBusix PecrnyOinukun MongoBsl pa3BuUTHE
3apOJIBIIIEH y PAaHO CO3PEBAIOLIUX T€HOTUIIOB KOCTOUYKOBBIX KYJIBTYD (IIEPCUK, BUIIHS,
yepellHs, a0puKoc, CJIMBa) IPUOCTAHABIMBAETCS HAa Pa3HbIX CTAIUAX YMOpHUOreHe3a.

B skcnepuMeHTax ObUIM MCIOJIB30BaHbl 3apO/IbIIU cOpTOB nepcuka (PaBoputa
Mopertunu, Hrionbckuii), abpuxoca (bykypus, WMionbckuii), yepemnu (JloHerkas
panusis, bpurantuna), Butiau (Panuss-2, 6-106-4) nva cragusx 1/4, 1/2, u 2/3 nonHoro
pa3BuTus. bbum ucnbeiTanbl nutatenabHblie cpenbl MS, Lee Fossard, Monnier.
Konnentpanuu caxapossl BappupoBaiu ot 20 go 50 r/i, arap - 5-8 r/i1, kazeun - 50-
400 wmr/n,bAIl m xwmuerun - 0,0-5,0 mr/n, UYK u HMMK - 0,0-5,0 wmr/m,
aktuBupoBaHHBIM yronmb — 0,0-1,5 v/m; pH - 5,6-5.9. Cocynbl ¢ JKcIlaHTaMu
Jepkanuch 2 cyTok 1npu 24°C U cpellHeEM OCBEIIEHUHU, MTOTOM CTPaTU(PHUITUPOBAIHCH
npu 2°C B TeueHuwe 3-5 MecslEB B 3aBUCHUMOCTH OT KyJbTyphl. llocine pazButus
cemsioniel and, oOpa3oBaHMs KOpHEl U TOOEroB cocyabl IepeMelaid B
KyJIbTypajibHble Kamepsl mpu pexxume 22-24°C ul6 yacoBom potomnepuoze. Ilepenoc
pacTeHuil B TNOYBEHHBIH cyOCTpaT, MX aJanTaluilo M 00pa3oBaHUE MOJHOIIEHHBIX
CEsHIIEB OCYIIECTBISUIM B Teruuie. OTMeTuMm, 4to Y 3apojsliieil y Bcex BUIOB
Prunus He naBaiy TOJHOLIEHHBIX PE3YJbTATOB 0O€3 JOMOJHUTEIBHBIX IEPECcaiOK.
3apo/piiy BceX BUJIOB pa3MepoM 1/2 u 2/3 oT HOpMalIbHO pa3BUTHIX JaBaju pa3HbIE
pesyabtathl (37,7-84,4% HOpMalIbHO Pa3BUTHIX PACTEHUM B 3aBUCUMOCTH OT Toja).
Bce Tpu nutarenpHble cpellbl MHAYLUUMPOBAIM pPa3BUTHUE MPOPOCTKOB IEPCUKA MPU:
0,1% xunerune UMK, 100 mr/n xa3eune, caxapose - 40r/n u arape - 6 r/a1. Paznuna
pe3yJIbTaTOB MEXKy copTaMu aOpWKOoca MeHee CyIIecTBeHHa: moixydeHo 72,5-90%
HOpPMAaJIbHO Pa3BUTHIX pacTeHuid. [Ipu 3ToM BapbUpoOBaHNE KOHIEHTPALIMH CaXapo3bl U
AKTUBUPOBAHHOTO YIJISI HE UMEJIO BiUsAHME. He OTMEUEHO CYIEeCTBEHHBIX PAa3IUUMil
MeXay rudpuaamu ciauBbl, noigydeHo 40,8-65,7% pactenuit. PacteHuss BUITHU ©
YyepeliHu Jiydine pa3BuBaiuch Ha cpeae MS ¢ BAIl wiam xuneruHom (1 wmr/i),
akTuBUpOBaHHBIM yTiieM (0,5-1 1/1) ¢ nmepecaakamu.

Takum oOpazoM, MOJy4YeHUE KUZHECHOCOOHBIX PACTEHUN W3 HEIOPA3BUTHIX
3apOoJIbIIIe y BUIOB Prunus BO3MOXKHO HaurHas ¢ 1/2 vm 2/3 cTerneHn ux pa3BUTHs TIOCTe
OITUMU3AIIMY [ATATEILHBIX CPEI.

B pesymsrare ceneximonHoro wusydeHusi Oonee 1000 ruOpumoB BbisiBIEHO 17
TIEPCIIEKTUBHBIX a0pUKOCcOB, 5 miepcukoB U 3 uepemnu. Ha I'CHU mepemano 6 paHo
CO3PEBAIOIIMX BBICOKOIPOIYKTUBHBIX AITUT € XOPOIIUM Ka4€CTBOM ILIOIOB.
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USE OF EMBRYOCULTURE FOR BREEDING OF SOME PRUNUS L
SPECIES

M. A. Pintea

Research Institute for Horticulture and Alimentary Technologies,
Republic Moldova, MD19 Kishinau, Costiujeni Str. 14,.

e-mail: mariapintea(@yandex.ru

In vitro culture of embryo method is opportune especially for breeding of early
and extra-early ripenning genotypes of Prunus L species. Our investigations revealed
that the level of the development of embryos of stone early ripenning genotypes
(peach, sweet and sour cherries, apricot, plum) in the conditions of the Republic
Modova is diferent being incomplete.

Embryos of peach (cv. Favorita Morettini, Tulskii), apricot (cv.Bucuria, Iunskii),
plum (hybrids 3-27-128, 3-4-35), sweet cherry (cv. Donetskaya Rannyaia, Brigantina),
sour cherry (cv. Rannyaia-2, 6-106-4) of the development stages: 1/4, 1/ 2 and 2/3
seed fulfilment were used in the experiments. Following nutrient media were
experimented: MS, Lee Fossard, and Monnier. Sucrose concentrations varied from 20
to 50 g/1, agar - 5-8 g/l, casein - 50-400 mg/l, BA and kinetin — 0,0-5,0 mg/l, IAA and
IBA - 0,0-0,5 mg/l, activated charcoal - 0,0-1,5 g/I; pH - 5,6-5.9. Test-tubes were kept
2 days at 24°C and moderate light, and then stratified at 2°C for 3-5 months depending
on species. After cotyledon post-developing, root system and sprout morphogenesis
test-tubes were plased into cultural chamber at 22-24°C under a 16 h photoperiod.
Transplanting into soil substrate, adaptation and futher development of vigorous
seedlings was performed in greenhouse. Embryos with 1/4 of seed volume did not
show good results for all Prunus varieties without supplementary transplanting.
Embryos of all species, developed to 1/2 and 2/3 of seed volume, showed a certain
percentage (37.7-81.4%) of normally developed plants depending of the year. All the 3
selected media showed good results for both peach cultivars when added kinetin and IBA
(0.1 mg/1), casein (100 mg/1) with sucrose (40 g/l) and agar (6 g/l). Differences between apricot
cultivars are less substantial — 75.5 to 92.0% plants with an optimal root system and sprouts
morphogenesis. Variation of sucrose and activated charcoal is less important. There were no
evident morphogenetical differences revealed for both plum hybrids: percentage of normally
developed plants varies between 40.8 to 65.7%. Sweet and sour cherry plantlets showed a
better development on MS medium with BA or kinetin (1 mg/l), activated charcoal (0,5-1 g/1)
with transplantations.

So the possibility of getting vital plants out of immature embryos of Prunus species is
revealed only provided beginning of rudimentary embryo structures morphogenesis (1/2 sand
2/3 seed volume) with specific optimisation of nutrient media.

After field selection there are evidented 17 perspectives apricot, 5 peach and
3 sweet cherry genotypes. 6 elites with early period of ripenning, good production and
good organoleptical fruit qualities there are transmited on State Test Comision and
limited practical implementation as well.
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YOPEKTUBHOE KJIOHAJIBHOE MUKPOPA3ZMHOXEHUE
PACTEHUM TOMATOB COPTA «MAHUMEWMKEP»

HN.B. Tanacuenko, A.U. Emen, 51.b. baiom
I'Y «<MactutyT numieBoit OnotexHosnoruu u resomuku HAH Ykpausb
VYkpauna, Kues-123, yn. Ocunoscekoro 2a, e-mail: iratanasienko(@gmail.com

KynwsTypa in vitro n TeXHONOTHUS KJIOHATLHOTO MUKPOPA3MHOXKEHUS — Y I0OHbBIE
WHCTPYMEHTHI HE TOJIBKO ISl KJIOHUPOBAHUS PEJIKUX, UCUE3AIOIINX BUJIOB PACTCHUIA,
HO U Ui TIOJYyYEHHS KayeCTBEHHOTO OE€3BUPYCHOrO Marepuayia Uil CelbCKOTOo
xo3siictBa. ToMatel — oauH U3 BakHeWmmx BujaoB cemeiictBa IlaciaenoBrix (Rick,
1980), nmpu3HaHbl BechMa IIEHHBIM U MTUTATEIbHBIM MPOJIYKTOM U B HACTOAIIEE BPEeMs
SBJISIIOTCSL OJTHOM M3 OCHOBHBIX OBOIIHBIX KYJbTYp BO BceM Mupe (Atherton & Rudich,
1986; Chaudhry et al., 2010). ITosTomy pa3spaGoTka 3¢(EeKTUBHOTO MNPOTOKOIA
KJIOHAJIBHOTO ~ MUKPOPa3MHOXKEHHUS TOMAaToOB, B  YacCTHOCTH KOMMEPYECKOTO
TEIUIMYHOTO copTa «MaHuMelKep», KOTOphI XapakTepusyercs OOWIHHBIMU
yYpOXasiMd U BBICOKMMH BKYCOBBIMU IOKa3aTeNsIMU IUIOJIOB, MEPCIEKTUBHAS 3ajada
Ui obecrieyeHus: OONIBIIMX 00BEMOB KAaU€CTBEHHOI'O MOCAJ0YHOrO Martepuana. J[is
ATOr0 JiBa THUIA DKCIUIAHTOB, TUMOKOTWIMW W CEMSJOJbHBIE JIMCTHl 7-JTHEBHBIX
MPOPOCTKOB, KyJIbTuBHpoBaiu Ha cpeare MC (Murashige & Skoog, 1962),
JIOTIOJTHEHHOW pa3HBIMM KOMOWHAIUSAMHU pETyisTopoB pocta: 3eatun/MUYK — 2/0,1
mr/it (cpena MCT1) u BAII/MUYK — 2/0,2 mr/n (cpena MCT2). Kamtyc dopmupoBascs
Ha oOoux Ttumax o3kcaHtoB Ha cpegax MCT1 m MCT2. Opgnako, kamiyc
nonmyyeHHbld Ha cpeae MCT2, xapakrepuszoBajicsi 0ojiee HU3KUM ITOKazaTeleM
pereHepalMoHHOro MOTEHIIMAIa 10 CPABHEHUIO C KaJIyCOM, IMOJIyYEHHBIM Ha Cpejie
MCT]1. Tak, 3¢heKTUBHOCTh pereHepaluy ruMoKOTUIEH U CeMSTOIbHBIX JINCTHEB Ha
cpene MCTI cocrasisiia 94,5% u 50%, B TO Bpemst kak Ha cpene MCT2 — 35.2% u
33.4%, coorBeTcTBeHHO. [Ipu nmepeHecenun pacturenbHbIX TKaHel Ha cpexy MCTI
YPOBEHb pEreHepallMOHHOIO IMOTEHIMala Kajiyca Bo3pacTal. Takxke ciexyer
OTMETUTH, YTO cmycTs 15 aHell mocie Hauanda KyJbTHBUpoOBaHus Ha cpeae MCT2
Ha0J110/1a]T1 UHTEHCUBHOE Pa3BUTHE KOPHEHN M3 KaJLTyCHOM TKaHU. B To Bpems kak Ha
cpene MCT1 momo6Horo sddexra He dukcupoBain. Ha moBepXHOCTH KakKa0ro
OTJIEIbHO B3STOrO Kallilyca, KyabTuBUpyemoro Ha cpeae MCT1, ¢popmupoBaiiocs 4-6
nouek, Ha cpene xe MCT2 — Bcero 3-4 moukd Ha OHKCIUIAHT. Bce mouku B
JasibHeleM (popMUpOBAIIU 3€JIEHHBIE MTOJIHOIEHHBIE CTE0IN, KOTOPhlE YKOPEHSIN Ha
6e3ropMmoHanbHOMU cpene. Takum 0Opazom, HAMH YCTaHOBJIEHO, UTO JUIs 2P PeKTUBHON
pereHepanuu 1 KJIOHAIHLHOTO MUKPOPA3MHOKEHUSI PACTeHHUI JaHHOTO cOpTa TOMAaTOB
HauboJee MOAXOASIIUMH B KAUYECTBE IKCIUIAHTOB SIBJISIOTCA TMIIOKOTUIIN MPOPOCTKOB
u cootHotneHnue 2 mr/i 3eatuna u 0,1 mr/n MYK B nutatensHoit cpeje.
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EFFECTIVE MICROPROPAGATION OF TOMATO VARIETY
“MONEYMAKER”

I.V. Tanasienko, A.l. Yemets, Ya.B. Blume

Institute of Food Biotechnology and Genomics, National Academy of Sciences
of Ukraine

Ukraine, Kyiv-123, Osipovskogo Str. 2a, e-mail: iratanasienko(@gmail.com

A multiple cloning technique is successful tool not only for the production of rare
endangered plants, but also for the production of disease-free, high quality growth
material for commercial needs. Tomato is one of the most important Solanaceae crop
grown throughout the world (Rick, 1980). It is recognized as a highly valuable and
nutritious food and nowadays tomato is one of the major vegetable throughout the
world (Chaudhry et al., 2010). It is grown in tropical, sub-tropical and temperate areas
(Atherton & Rudich, 1986). The efficient protocol for micropropagation of
commercial, greenhouse tomato (Lycopersicon esculentum Mill.) variety
“Moneymaker”, that a famous for the high yield, which fruit have both uniformity and
excellent color, was developed. Two types of tomato explants, cotyledons and
hypocotyls, were placed to the MS medium (Murashige & Skoog, 1962) supplemented
with two different phytohormone compositions: zeatin/I[AA — 2/0.1 mg/l (MSTI
medium) and BAP/IAA — 2/0.2 mg/l (MST2 medium). Callus formations were
observed for both types of explants on both media. Nevertheless, in spite of high cell
proliferation the regeneration potential of these plant tissues on MST2 medium was
lover in comparison to MST1 medium. However, the increase of the regeneration
efficiency of both types of explants in case of explants transfer to MST1 medium was
revealed. Thus, regeneration efficiency of hypocotyls and cotyledons on MST1
medium was 94.5% and 50%, while on MST2 medium — only 35.2% and 33.4%
respectively. It is has to be noticed that after 15 days of explants cultivation on MST2
medium an intense root formation occurred. In the same time callus obtained on MST1
medium was rootless. On each separate callus obtained on the medium containing
zeatin from 4 to 6 buds were formed in a month after beginning of the cultivation,
while plant tissue on MST2 medium formed only 3-4 buds per explant. All buds
subsequently developed into green shoots that were rooted on the hormone-free
medium.

It was shown that the combination of 2 mg/l zeatin / 0.1 mg/l IAA and
hypocotyls as explants are the prerequisites for the most efficient tomato
micropropagation.
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BUOTEXHOJOT'UA KJIOHAJIBHOI'O MHUKPOPAZMHOXEHHWA
KAHHbBI CAAOBOM (CANNA x HYBRIDA HORT.)

A.Ill. TeBpuk, U.B. Mutpodonosa, T.H. Kysbmuna
Huxurckuii 6otannyeckuit can — HarmonanbHbIN HAyYHBIN [EHTP
298648, Poccust, Pecriyonnka Kpeim, 1. fAnta, nrr. Hukura,
e-mail: in_vitro(@ukr.net

B Tteuenue mnocnegHUX JIeT NMpUMEHEHHE OUOTEXHOJOTMUECKHUX METOAOB IpH
MOJIyYEHUH TI0CAJOYHOTO Marepuajlia JIeKOpPaTUBHBIX PACTEHUIl MMEET OTrpOMHBIN
MPUOPUTET Tepe]] TPaJIuIMOHHBIMU crioco0amMu pasmHokeHusd. KynweTypa in vitro B
KOMIUIEKCE C JIPYTUMU METOJIlaMU 00eCIeYrBAET 03/I0POBJIEHUE pACTEHUH, MO3BOJISIET
YCKOPUTH CO3JaHME HOBBIX (OpM M JeNOHMPOBaTH Haubojee IIEHHBIE COpTa,
MOJAEPKUBAs UX B BUJE MEJICHHOPACTYIIUX KOJJIECKIUN in Vifro.

OnHoit M3 JEeKOpaTUBHBIX KYJIBTYp MpeJCTaBIIsIoNeil OOJbIION WHTEpec Ipu
odopMIIeHHH CaJIOB U TApKOB sIBIIsAeTCs KaHHA canoBas (Canna x hybrida hort.). Dta
KyJbTypa BBICOKOJEKOpPaTMBHA Ojarojaps SIPKUM COLBETHUSIM M KPYIHBIM
UPOKOOBAIBHBIM JIUCTHSIM, UMEIOIIAM OYEPETHOE PACIIONOKEHHUE.

[lenp uccienoBaHusi — BBIABUTh MOP(HOreHETUYECKUN MOTEHIUAl OpPraHOB M
TKaHei W  pa3paboraTh OHMOTEXHOJOTMYECKUE MPUEMBI  MUKPOPA3MHOMKEHUS
MEPCIIEKTUBHBIX COPTOB KaHHBI CaJJ0BOIA.

YcTaHOBIEHO, YTO U1l YCHEUIHOTO IPOPACTAHUS M30JMPOBAHHBIX 3apOJbIIICH
KaHHBI cajoBoii coptoB [lap Boctoka u JluBaamus HeoOxonuma mpejBapuTesbHAs
cTpaTuduKaIys dKcrianToB B TedeHne 60 cytok npu 5°C, 6e3 ocBeuieHus. 3areM
MpoOUPKU C 3apoibllIaMH, KYyJbTUBUpPYEMble Ha cpeie MoHbe, MOMENalT B
CTaHJApTHBIE YCJIOBHS, IZle Ha 35-€ CyT Pa3BUBAIOTCS IOJHOILIEHHBIE MIPOPOCTKH
copra Jlap Bocroka u JIuBanust ot ceoOoaHOro onsuieHus. KonuyecTso nmpopocumx
3apojpliieit copta JluBaaus Obu10 HE BBICOKMM. ['McTOOTMYECKU aHAIU3 TTOKa3all,
YTO B IMpoliecce cTpaTU(PUKAIUU MOUCXOUT OoJiee aKTUBHOE pa3pacTaHUe TKaHEn
CEeMSI0JIA. DTO B HEKOTOPBIX CIIy4asiX MPUBOAUT K YTHETEHUIO Pa3BUTHS 3apo/Ibllia
u K ero rubenn. B Oa3zanbHO dacTu 3apojpllia OTMETHIM (OPMHUpPOBAHUE
COMAaTHUYECKOI0 3apO/IbIIIa.

bpUIO yCTaHOBJIEHO, YTO JIJII MAaccoBOro pasmMHoxkeHus coptoB Cyesus, Jlap
Bocroka wu JluBamus Ha »3T1ane CcOOCTBEHHO MHUKPOPAa3MHOXKEHUS SKCIUIAHTOB
(BereTaTUBHBIX II0YEK) WX KYJbTUBUPYIOT Ha mnurareabHoi cpeae ¢ TH3. s
MHIYKIIMM PU30TreHe3a HeOOXOAMMO BBEJEHUE B MUTATENBHYIO Cpely ayKCHHOB: 1.5
mr/in UYK wm 1,5 mr/n HYK.

Takum oOpazom, Hamu pa3zpaboTaHbl OMOTEXHOJIIOTMYECKHUE TPUEMBI TIOJYYEHUS
pereHepanToB KaHHbI cafgoBoii copTtoB CyeBus, /lap Bocroka, JInBaaus, mpopocTKOB
coptoB Jlap Boctoka, JIuBajust u nu3yueHbl 0COOEHHOCTH MX PAa3BUTHS Ha Pa3IMUHBIX
JTanax KiIOHAJIBHOIO MUKPOPa3MHOKEHUS i1 Vilro.
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BIOTEHNOLOGY OF CANNA (CANNA x HYBRIDA HORT.) CLONAL
MICROPROPAGATION

A.Sh. Tevfik, 1.V. Mitrofanova, T.N. Kuzmina
Nikitsky Botanical Gardens - National Scientific Center
298648, Russia, Crimea, Yalta, Nikita, e-mail: in_vitro@ukr.net

Recently, using of biotechnological methods of ornamental plantlets obtaining
has great priority in comparison with traditional methods of propagation. In vitro
culture in a complex with other methods of plants cleaning up helps to create of new
forms and conservation of the most valuable cultivars in form of long-term collections
in vitro.

One of ornamental plants of great interest in the design of gardens and parks is
Canna (Canna % hybrida hort.). This plant is high-ornamental because it has bright
inflorescences and large chunky-oval leaves with alternate leaf arrangement.

The aim of our investigation was to reveal morphogenetic capacity of tissues and
organs and to work out the biotechnological methods of micropropagation for
perspective canna cultivars.

It was established that for successful germination of isolated embryos of cvs. Dar
Vostoka and Livadia preliminary explants stratification during 60 days at 5°C in the
dark is needed. The test tubes with embryos on the Monier culture medium were
incubated at standart conditions and after 35 days of culture seedlings of cvs. Dar
Vostoka and Livadia from free pollination developed. The number of seedling of cv.
Livadia was not high. Gistological analysis demonstrated that during stratification
process the cotyledon tissues have active overgrowth. In certain cases induced
inhibition of embryo development and its death. The somatic embryo in basal part of
zygotic embryo appeared.

It has been identified that for mass shoot formation of cvs. Suevia, Dar Vostoka
and Livadia explants (vegetative buds) at the stage of propagation should be cultured
with use of TDZ. For induction of roots formation the addition of 1.5 mg/ IAA and 1.5
mg/ NAA is needed.

Thus, from our results, we worked up the methods of obtaining regenerants of
canna cvs. Suevia, Dar Vostoka, Livadia and seedlings of cvs. Dar Vostoka and
Livadia. The peculiarities of their development on the different stages of clonal
micropropagation in vitro have been studied.
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MHUKPOPA3ZMHOXEHHUE COPTOB CJINBbI B MOJIIOBE

AM. YepHen

Hayuno-IIpaktnueckuit MactutyT CanoBoactsa, Bunorpagapersa u IuieBsix
TexHonorui

Pecnybnuka Monnosa, Kuiunes, e-mail: cernetsa@rambler.ru

UccnienoBanusi mo MUKpOPa3MHOKEHHIO TIPOBOJIUIUCH B TEUYEHUU CEMU JIET HA
6aze y1aboparopuun Bupyconorun Momnaasckoro HUU IlnogoBoactea (HpiHe HayuHo-
[Ipaktrueckuii Uuctutyt CagoBojictBa, Bunorpanapctsa u [umessix TexHonoruit) ¢
13 copramu ciauBbl JoMmalliHeld. B KyJnbTypy BBOIWIM OUMIIEHHBIE OT MOKPOBHBIX
Yelnryii TepMUHAIbHBIE WM JaTepajibHble MOYKU C (eBpalis MO MapT U 3€JEHbIE
BEpXYIIKM B arpeie-Hadane Mad. Ha »drane nponudeparuu wucneitano 10
MUTATENIBHBIX CpeJl C BapbUPOBAHUEM COUYETAHUSI ITUTOKUHUHOB, AyKCMHOB U THUIIOB
arap-arapa. Ykopenenue nposojauwin ¢ MYK, UMK, HVYK, 2.4 ]I, kapronuHoB 1 u 2.
Ananranyio OCYIIECTBISUIM B MEpPIUTE, CMECU TOp(-mepauT u Top(d-MecoK B
KOHTeliHepax oO0beMoM oOT 8 cM® 10 76 oM. [Ipu BBeJEHMM HAa HCKYCCTBEHHYIO
nurartesbHyto cpeay 92-100% oskcmtantoB coptoB Benrepka Kpymnas Crnangkas u
Penknon boB> nHauanu aktuBHBIM pocT, 44-60% - KumuneBckas Pannsis, Ilamsars
Koctunoii,Amaran, Penkiioq Anbrana. Ilpu 3TOM 3KCIUTaHTaThl W3 BEPXYLIEYHBIX
MOYEK pa3BUBAIUCH B 2-3 pa3a Jydllle,4YeM W3 JaTepalbHbIX - Y BeHrepku kpynHou
ciankoit 60 n 100%, y copra Amaran coorBerctBeHHO 60 n 20%. [IpensapurenbHbie
WCCIIEIOBAHUS IO BBEJICHUIO i1 Vifro 3KCIUIAHTATOB IOCJIE TEPMOTEPAIIUU in Vivo JUIS
copta ciauBbl OceHnsisi ['ajis mokasanu, 4To Mocje TepMooOpaboTku B TeueHue 4
HeJelb IpH epeMeHHEIX Temueparypax 40°C quem u ¢oronepuosae 16 vacos u 30°C
0e3 ocsenieHus: 8§ yacoB - B TeueHue 8 yacom mnprxkuiock 80%. Ilocne tepanuu B
Teyenne 4 HejeNb NMPU MOCTOSHHON Temreparype 37°C mpwxuiochk Toiabko 30%
M30JIMPOBaHHBIX Bepxytiek. [Iponudepanus y 10 copToB ciuBbl 00BIYHO HAUMHACTCS
yepe3 2-3 mecsla nocie BBeAeHUs in vitro. CpenHuil Ko3PPUIMEHT pa3MHOKEHUS
coctaBui 1:3-4, npu Mmakcumyme 3a naccax 18-25 HOBbIX MUKporoOera. ¥YBeluueHne
koHueHtpauu BAII ¢ 3-4 mr/n o 8-12-16 mr/in npuBOIXIO K YTHETCHUIO U THOETHN
1o6eroB. YKOpeHeHHEe HauYnHAJIOCh Tociie 7-8-ro maccaxka u 6w110 o1 38 110 97%. Ipn
TOM ueM MeHbinas koHueHtpauuss UMK ucnonib3oBanack B mUTAaTENIbHOM Opelie, TeM
BbIIIE OBUI MPOLIEHT MPUKMUBAEMOCTH IPU AJANTAIMU B HECTEPUJIbHBI YCIOBUSX B
cmecu Topd-niepaut B cooTHomneHuu 1:1. Tpu copra ciuBBI, BBICAXKEHHBIE IOCIE
Pa3MHOXKEHUSI B CTEPUJIBHBIX YCJIOBHUSIX B c€ajl, MO CPAaBHEHUIO C IPUBUTHIMU Ha
CeSHIIBI allblud ObLTHM OOJiee HU3KOPOCIbI, MMEIU Ha BTOPOU-TpeTuid roj OoJbiine
IUIOJIOBBIX 00pa30BaHUM, XOpOIIWE YIVIbl OTXOXKJIEHUS CKEJIETHBIX BeTBeil. J[is
ycioBuit MoJ1JI0BBI OTPUIIATETBHBIM SIBJISLIIOCH 00pa30BaHUE KOPHEBOW MOPOCIIH.
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MICROPROPAGATION OF PLUM VARIETIES IN MOLDOVA

A.M. Chernets
Practical Scientific Institute of Horticulture and Food Technologies
Moldova, Chisinau, e-mail: chernetsa(@rambler.ru

Studies were conducted on micropropagation of 13 varieties of plum during
seven years on the basis of virology laboratory Practical Scientific Institute of
Horticulture and Food Technology. Terminal or lateral buds peeled epithelial
scales were introduced into the culture from February to March, and the green
tops were introduced in April and early May. At the proliferation part 10 cultural
media were tested with various combinations of cytokinin, auxin and agar’s
types. [AA, IBA, NAA, 2,4-D, kartolin were used for the rooting. Microplants
were planted in the container volume from 8 cm’ to 76 cm’ into perlite, peat-
perlite mixture, and peat - sand for the adaptation. With the introduction of an
artificial medium, 92%-100% explants of Vengerka Krupnaia Sladkaia varieties
and Renclod Beauvais began active growth, 44%-60% of Chisinau Early,
Memory Kostina, Ashatan, Renclod Altana began active growth as well. It’s
need to be mentioned that the explants of apical buds evolved better in 2-3 times
comparing to the lateral buds: Vengerka Krupnaia Sladkaia showed 100% and
60% respectively, Ashatan’s varieties showed 60% and 20% respectively.
Earlier maid research about in vitro introduction of explants after thermotherapy
for in vivo variety of Autumn plum Gal showed that after heat treatment during
4 weeks at variable temperatures of 40°C during the day time for 16 hours and
30°C at night during 8 hours stuck 80%. After treatment for 4 weeks at a
constant temperature of 37°C caught only 30% isolated tops. Proliferation in 10
plum varieties usually begins 2-3 months after the introduction of in vitro.
Average multiplication factor was 1:3-4, with a maximum of 18-25 for passage
of new microshoots. Increasing the concentration of BAP with 3-4 mg/I to 8-
16 mg/l resulted in inhibition and death of the shoots. Rooting started after 7-8
passages and was from 38% to 97% depending on the variety. Thus the lower
concentration of IBA in the nutrient medium was used the higher was the
percentage of survival in the adaptation to non-sterile conditions. Three varieties
of own-rooted plum planted into the garden after micropropagation in
comparison to the grafted ones on seedlings of cherry plum were more stunted,
had more fruit formations on the second or third year, and had good angles of
divergence of skeletal branches.

For Moldova’s conditions is the minus the growth of root seedlings near
the tree.
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IN VITRO CLONING OF ‘LIVING FOSSILS’ - BLACK LOCUST
(ROBINIA PSEUDOACACIA CV. ‘BABOLNA-1710’)

G. Gyulail, R. Li'lpOSil’Z, T. Demkul, 0. Melnychukl, A. Veres l, 0. Toldi'
'Szent Istvan University, Genetic and Biotechnology Institute, God6116
*Karoly Robert College, KI, Gyongyos

Industrial plant biotechnology provides effective tools for conservation
genetics by producing a large number of clones. As the clones develop from
somatic tissues or organs, the genome (DNA content) remains identical in each
clone. In the case of the oldest, 304-year-old Robinia pseudoacaia cv. ‘Babolna-
1710°, planted in 1710, micropropagation was successfully used for clonal
propagation, and resulted in identical resurrected clones. After rooting, clones
will be planted in an archaeogenetical garden of botany in G6d6116 (Hungary).

Black locust (Robinia pseudoacacia) tree is the main species of the
Fabaceae family (Fabales order) of temperate forest. It is native to North
Americas, Appalachian Mountains, and its areas can be divided into Eastern and
Western regions. However, Robinia is also native to Europe; nevertheless it
became extinct in Europe from the Miocene flora (Middle Badenian; 14.3 to 3.8
My). In the Middle Ages, Jean Robin (1550-1629) Royal French gardener,
planted the oldest European black locust at the Royal Herbal Garden Paris in
1601. This tree still grows under a strict protection. The oldest Hungarian black
locust was planted about a century later in 1710 by count Szapary at Babolna.
This tree still also grows in a good conditions. After this pioneering
introduction, black locust quickly widespread in Europe. In 2012 the spreading
area exceeded 464.000 ha in Hungary, which is 24,1% of our forests. The
industries use almost every part of the tree; timbers have a high energy values;
however the most important profit is the acacia honey.

Here, we report the in vitro cloning of the oldest Hungarian black locust in
bud cultures. After successfully plant regeneration, clones were planted to the
research field of the Szent Istvan University, Genetic and Biotechnology
Institute. To prove the true-to-type identity, regenerated clones were compared
to the oldest ‘Bdbolna-1710" plant, and further black locust clones collected in
Hungary and including the oldest European clone (‘Paris-1601") by molecular
analysis at three genetic loci of scu7 (ACCs repeat), scul0 (CAA¢ repeat), and
ITS1-5.8S-ITS2. In total, 170 fragments of 28 alleles were detected among the
31 clones. Data showed that the process of ‘cloning of living fossils’ was
successful as all in vitro clones showed the same fragment pattern alike the
donor tree. Results also revealed that the ancient 'Bdbolna-1710" and its in vitro
clones show the closest genetic similarities not to the geographical closest, but
the far Zalaszentgyorgy population gown in Hungary. Dendrogram analyses
revealed the clonal propagation strategy of black locust in the natural habitats in
Hungarian forests
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COXPAHEHHUE PEJIKUX HW JIEKAPCTBEHHBIX BUJAOB POJIA
ASTRAGALUS (FABACEAE) IN VITRO

9. Antanipipr, E.A. KajambankoBa

Poccuiicknii  rocynapctBeHHbIM — arpapHblii  yHuUBepcuUTeT-MCXA  nmeHun
K.A. Tumupssena

127550, Poccus, r. Mocksa, yiin. Tumupssesckas, 49.

[IpoGaema oxpaHbl BUJOB pacTeHU B HACTOsINEEe BpeMs CTAaHOBUTCS
aKTyaJIbHOW BCIIEJICTBME HEPAIMOHAIBLHOTO HCIIOJIB30BAaHUS TMPUPOJIHBIX PECYPCOB,
paciiupeHusi BO3ACHCTBUS YEJOBEKa Ha OKPYXKAIOIIYI0 cpeay M yXyAIIeHHs
HKOJIOTUYECKONH OOCTaHOBKU. J[Is1 MHOTHMX BHJIOB pAacTeHUH HM3-3a COKpAIlIEHUs HX
YUCJICHHOCTH M paclipoCTpaHeHUs] BO3HUKIIA pealibHas yrpo3a ucuesHoBeHus. K takum
pacTeHUsIM OTHOCSITCS U pa3jiMuHble BUJBI pojla AcTparai. AcTparajibl OTHOCATCS K
ceMeiicTBy 0O0OBBIX U MPEJCTABISIOT OOMIMPHBIN poji, HacuuThiBatomuit 10 2500
BUJ0B. B MoHronuun stoT pox mnpeacraBieH 59 Bumamu actparana. Bce oHu
MHOTOJIETHHE, TpPaBSIHUCTbIE pacTeHusi 10 70 cM BBICOTBI C MHOTIOYMCIEHHBIMU
cTeOasIMU U OOJIBIIUM KOJTUYECTBOM JIUCTHEB.

OOBbeKkTOM WUCCIEJOBaHUSI CIOYXKWIA CEMEHa acTparajia MOHIOJIbCKOIO
(Astragalus mongholicus Bge.) m actparajga mnpunogHumaromerocs (Astragalus
adsurgens Pall.), cobpannsie B Monrosmnn. CeMeHa CTEpUIU30BAIM PACTBOPOM
cynemsi (0,1%) B Teuenue 10 MUHYT, MOCJIE YETO UX TPUXK/IBI IIPOMBIBAIIU CTEPUIILHOM
JUCTWIMPOBAHHONW BOJIOW M MOMelaiu AJisi MpopaluBaHus Ha 0e3ropMOHAIbHYIO
nurarenabHyto cpeaxy Mypacura u Ckyra (MC). g uHIyKIuu oOpa3oBaHUS
aJIBEHTUBHBIX IMOYEK M TMOOEroB B COCTAaB NUTATeNbHOU cpeabl nobabisiiu BAII,
KUHEeuH, 2ip, mnpenapatr J[lpomm B paznuuHbIX KoHIeHTpauusx (1-3 wmr/a) u B
couetannu ¢ MYK 0,5 mr/n. B kadecTBe IKCIUIAaHTOB MCHOJIB30BAIM U30JUPOBaAHHBIC
BEPXYIIEUHbIE MEPUCTEMBI, CETMEHTHI TUTIOKOTUJIEN U CEMSIIOJIbHBIX JIUCTHEB.

VYCTaHOBJIEHO, YTO W3 BCEX MCCIENYyEMBIX PEryjisiTopoB pocTa HauOoJblIei
MopdoreHeTrueckoli akTUBHOCTHIO 001afian BAII B koHIleHTpammu 3 MI/I1 1 mipernapar
Jlpornn B KoHmeHTparuu 1 Mr/ia. B 3TuX ycloBHUSX BBIpallMBaHUS HAOIIOJAIM POCT
BEpXYIIEUHON MEPUCTEMBI 1 0O0pa30oBaHUE aJBEHTUBHBIX MOYEK B ee 0a3aibHON YacTu
(or 3 mo 5 moOeroB), KOTOpbIE B JallbHEWIEM pa3BUBAIMCh B MHKporooderu. B
BapuaHTaX C CErMEHTaMH CEeMSIOJbHBIX JIMCTHEB M TUIOKOTHIEH HalOI01amu
oOpa3zoBaHue TOJIBKO ciabo mposidepupyroleil KaurycHoi TkaHu. llpucyrcrBue B
coCTaBe MUTATENbHOI cpe/ibl 2ip WM KUHETHHA HE MPUBOJIMUIIO K 00pa30BaHUIO MMOYEK
de novo. BunoBble oTauuus ObUINA ¢1a00 BHIPAYXKEHBI.
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PRESERVATION RARE SPECIES AND MEDICINAL PLANTS
ASTRAGALUS (FABACEAE) IN VITRO

E. Altantsetseg, E.A. Kalashnikova

Russian State Agrarian University - Moscow Agricultural Academy named after
K.A.Timiryazev

127550, Russia, Moscow, Timiryazevskaya Str., 49

The problem of the plant species protection are now becoming topical because of
irrational use of natural resources, expansion of human impacts on the environment
and environmental degradation. There is a real threat of extinction for many plant
species because of reduction of their number and distribution. These plants include and
various species of Astragalus.

Astragalus belongs to the legume family and are extensive genus, numbering up
to 2500 species. In Mongolia, this genus is represented by 59 species of Astragalus.
All of them are perennial, herbaceous plants up to 70 cm in height with abundant
stems and a lot of leaves.

The object of the study - seeds of Astragalus mongholicus Bge. and Astragalus
adsurgens Pall., collected in Mongolia. Seeds were sterilized with a solution of
mercuric chloride (0.1%) for 10 minutes, after which they're washed three times with
sterile distilled water and placed on germination culture medium without hormone
Murashige and Skoog (MS). To induce the formation of adventitious buds and escapes
of the culture medium added BAP, kinetin, 2ip, Dropp the drug at various
concentrations (1-3 mg/l) and in combination with IAA (0.5 mg/l). Isolated apical
meristem, hypocotyls® segments and cotyledons were used as explants.

It has been found that out of all of these hormones most morphogenetic activity
has BAP at a concentration of (3 mg/l) and Dropp the drug concentration of (1mg/1).
Under these conditions, an increase in the cultivation of the apical meristem and the
formation of adventitious buds in its basal part (3 to 5 shoots), which later developed
in the micro shoots has been observed. In embodiments with cotyledons and by
hypocotyls segments the formation of only weakly proliferating callus tissue was
observed. The presence in the composition of the nutrient medium 2ip or kinetin did
not lead to the formation of apex de novo. Specific differences were weakly expressed.
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CO3JAHUE KOJUIEKIUMU IN VITRO CEJEKIHUOHHO-
OTOBPAHHBIX ®OPM TOIIOJISA

JI.A. Borunckast
I'HY «MuctutyT neca HAH benapycu»
benapycs, r. 'omens, e-mail: Ilpochtal@mail.ru

B 60-x rr. B mpUpOJHO-KIMMATHUECKHX YCIOBUSAX bemapycu Obulo Havato
COPTOMCIIBITAHUE TOIOJISI C HCIOJIb30BAaHMEM MaTepuana MOJIYyYEHHOro W3
reorpaduueckux obsacreir 6piBImero CCCP u 3anmagnoit EBpornel. Ha coBpemenHOM
sTame wuccieoBaHuii B 50-J€THUX COPTOUCIBITATENBHBIX KYJIbTYpaX HaMu ObLIN
oToOpaHbl (OPMBI PaA3TUYHBIX BUJOB W THOPUIOB TOIOJS, XapaKTEePU3YIOUTUECs
BBICOKOH cOXpaHHOCTBIO (75% u BbIlIe). BHyTpu GopM OBLIN BBIJICTIEHBI MaTOUHBIE
JIEPEBbs ¢ HAMOOJBIIUMHU TTOKA3aTEISIMU BBICOT U IMAMETPOB CTBOJIOB. {7151 BBEICHUS
B KYJBTYPY in Vitro C JIepeBbeB OBLI B3ST BEreTaTUBHBIM MaTepual — BETKU
quameTrpoM 1-3 cMm. MICTOUHMKOM 3KCIIJIAHTOB OBLIM IOBEHUJIBHBIE 3€JIeHbIE MO0er,
pa3BUBLIMECS U3 CIAIIMX MOYEK HAa (parMeHTaxX TOJICTHIX BETBEH B XOJ/i€ BHITOHKHU B
naboparopHblx ycinoBusix. Ha opgHoM ¢Qparmente BeTBM pasBUBaIUCh  2-3
KoHrioMmepara u3 3-10 yyinHeHHbIX T00eroB (10 6 ¢M B JUIMHY) € XOPOIIO Pa3BUTHIMU
MexXIoy3 MU, CxeMa CTepUIM3alMi JKCIUIAaHTOB — 1-2X y3JIOBBIX (parMeHTOB
3eJIEHBIX MOOEroB: MBITbE€ MSITKOW KHUCTBIO B PAacTBOPE XO3SMCTBEHHOTO MbLIa WU
JKUJIKOTO CpeACTBA ISl MOCY/Ibl, POMBIBAaHUE B Bojie, 0OpaboTka 3—4% pacTBOpoM
nepekucu Bojopoaa 10 muH.; ocHoBHas crepuwim3anus — 1 MuH. 70% sTanonom, 3—4
MuH. 0,1% pacTtBOpoM cysneMbl. BBeieHue B KyJIbTypy MPOBOIAWIN ITyTEM CTUMYJISLIUU
pa3BUTHS Ma3yIIHBIX MOOETOB Ha nurtatenbHoi cpene Y2 MC ¢ 0,5 mr/n BAIL, 0,5 mr/n
NMK, 20 r/a caxapossl, pH 5,6-5,9 npu MHTEHCUBHOCTU OCBelIeHUs 2-3 ThIC. JIK
namnamu tuna JIJ{[1-40. PazpuBiiuecs nepBuUUHbIC MOOETH OTIEISIIN OT SKCIUIAHTOB U
BBICKUBAJIA Ha cpefy s ykopeHenuss WPM ¢ 0,1 mr/n HYK.

[Toanep:kanrie KJIOHOB B KOJUICKIIUHU in Vitro TPOBOJUTCA 3a CUYET IMOOETOB,
Pa3BUBAIOIIUXCS W3 Ma3yUIHBIX U BEPXYIIEUHBIX MEPHUCTEM Ha CpPEeAaxX C HUBKOU
KOHIICHTpalle MUTOKMHUHOB 1 ayKcuHoB (WPM 0,1 mr/n kunetuna, 0,1 mr/mn HYK,
10 wmr/n ajeHuHa) s CHWXKEHHS BEPOSTHOCTU TIPOSBICHUS COMAKIOHAJIBHOM
W3MEHUMBOCTU.  J[I [OBEHWIM3AlUM pPACTeHUH in Vitro TPUMEHSETCS TaKkKe
UMITyJIbCHasg cTuMyJsinusi (2-3 pasa B T0j) BeElIECTBAMU ILIUTOKMHUHOBOTO U
ayKCMHOBOTo Tuna jerictBus Ha cpenax: 2 MC 0,1 mr/n BAIL, 30 mr/n agennna win
%2 MC 0,1 mr/n BAIL, 0,1 mr/ UMK, 0,1 mr/n HYK. Perynspuoe npumenenue
YKa3aHHBIX Cpe€Jl BBI3BIBAET HEXKENaTeIbHOE KaulycoOoOpa3oBaHUE U pPa3BUTHE
BUTPUGUIIMPOBAHHBIX a/IBEHTUBHBIX MTOOETOB.

Konnexmusa tomons in vitro BkmodaeT 0osee 30 KJIOHOB, OTHOCSIIUXCI K TaKUM
BUJAM M ruOpuIaM, KakK TONOJb Kutaiickuii (P. simonii), P. trichocarpa ‘Lettland’,
T. [lerpoBckoro, unm 6epiauHckuit (P. Xpetrowskiana, wia P. berolinensis), T. kopelckuii
(P. koreana), 1. MakcumoBuua (P. maximoviezii), ocuHa X T. Oajap3amudeckuii (P.
tremula xP. balsamifera), a Taxke KJIOHBI T. KaHaJIcKoro (P. deltoides).

Komtekius cenekinoHHO-0TOOPAHHBIX KIIOHOB TOMOJS i Vifro WCIIONb3YeTCs
JUIS  TOJY4YeHUs I[OCaJ0YHOrO0  Marepuana HMCHOJIb3YEMOro Ui 3aKJIajJKu
JIECOCHIPHEBBIX TUIAHTAIIUN.
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THE ESTABLISHMENT OF IN VITRO COLLECTION OF SELECTED
FORMS OF POPLAR

Liudmila A. Boginskaya

Forest Institute of the National Academy of Sciences of Belarus, Genetics and
Biotechnology Laboratory

Belarus, Gomel, e-mail: [pochta@mail.ru

The forms of genus Populus that held the greatest promise for incorporation into
in vitro genotype collection were selected on variety-testing sites established way back
in the 1960s, local selection material and material brought from various geographic
regions of the former USSR and Western Europe being used. High value of the form
safety (75% and more), the highest means of tree height and trunk diameter among
trees of the form characterize maternal trees selected for in vitro culture establishment.

Old branches, 1-4 cm thick collected from the crown and cut in 25-30 cm.
Juvenile shoots forced from the dormant buds on the thick branches in laboratory
conditions were the source of explants. The development of epicormic shoots takes 1-5
weeks in growth room with a temperature 18-23"C. As a rule two-three conglomerates
consisting of 3-10 shoots with elongated internodes appear in one branch. Scheme of
sterilization of one-two intermodal explants: clearing of pollution by water with
detergents, sterilization with 3-4% solution of hydrogen peroxide during 10 min.;
sterilization in laminar-box — 1 min. with 70% ethanol, 4 min. with 0.1% mercury
chloride. For establishment of aseptic culture developement of axillary shoots from
explants were stimulated on the medium % MC 0.5 mg " BAP, 0.5 mg-1" IBA,
20 g'1"" sucrose, pH 5.6-5.9. Primary shoots were cut from explants and placed on the
rooting medium WPM 0.1 mg-1"' NAA.

For purposes of reduction of somaclonal variability the collection is maintained
by shoots developed from the axillary and apical meristems on the medium with low
cytokine concentration (WPM 0.1 mg-1" kinetin, 0,1 mg-1"' NAA, 10 mg-I"" adenin).
For juvenilisation of in vitro plants pulse stimulation (two-three times a year) by
cytokines is used: ¥2 MC 0.1 mg-I"' BAP, 30 mg-1"" adenin or % MC 0.1 mg-1" BAP,
0.1 mg1" IBA, 0.1 mg'1" NAA. Regular application of mentioned medium causes
undesirable callus and vitrificated adventive buds formation.

The in vitro collection comprised more than thirty clones of such species and
hybrids as Populus simonii Carr., P. koreana Rehd., P. trichocarpa ‘Lettland’,
P.xpetrowskiana Shroed. ex Regel or P. berolinensis C. Koch, P. maximoviezii
Henry, P. tremula*P. balsamifera and clones of P. deltoides Bartl. ex Marsh.

For purposes of forest planting stock production for plantation establishment the
in vitro collection of selected poplar forms is currently being used.
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KOJUIEKUSA MPEJCTABUTEJIEN CEMEWCTBA ERICACEAE L. B
I'EHETUYECKOM BAHKE IN VITRO T'bC PAH

O.I'. BacuaneBa, T.C. CtaxeeBa

denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE YUpeXKIeHHe HayKu [ JIaBHBIM
o6otanuyeckuii cax uMm. H.B. [luniuna Poccuiickoit akagemMun Hayk

Poccus, r. Mocksa, e-mail: olgozerova(@yandex.ru

B I'bC PAH co3nan onun w3 kpynHeimux B Poccun reHoOGaHKOB in vitro,
HacUMTHIBAIOIMI 0K0J0 1200 HauMeHOBaHU pacTeHUH.

CewmeiictBo FEricaceae L. B reHoGaHke NpeACTaBICHO JBYMS pOJAMH: POJI
Rhododendron L. (26 renorunoB) u poxa Vaccinium L. (15 reHOTUNOB).
IIpencraBurenu pona Rhododendron - 310, mpexae BCero, MHTPOIYLIMPOBAHHBIE B
I'bC PAH BuaoBble poOJOAECHIAPOHBL, B TOM UHCIE PEIKHE, a TaKKe
BBICOKOJIEKOPAaTUBHBIE MOPO30CTOMKHIE COPTa MPEUMYIIECTBEHHO (PUHCKOI CeleKInu.
Pon Vaccinium mnpencraBieH 8 copTraMu BBICOKOPOCIOW TOJNyOMKHM paHHETO U
CpeJIHEpAaHHETO0 CPOKA CO3PEBAHUS STOJ, 5 MEKBUJIOBBIMU TMOPHIaMU IMOTYBBICOKOM
rojyOuKu u 2 coptaMu OpyCHUKHA OOBIKHOBEHHOM.

Oco0eHHOCTH KyJIBTUBUPOBAHMS PAcCTEHMil ceMmelicTBa. Ericaceae B KylbType
invitro  ONpPENENSIOTCs  UX  OUMOJOTMYECKUMHU  OCOOEHHOCTSMM:  HaJIU4YHEM
SHAOTPO(HONH MHKOpU3BI BO BCEX YACTAX pPACTEHMS, BBICOKMM COJAEpKAHUEM
(EeHOJIBHBIX COETUHEHMIA, CTPOrMMH TpeOOBaHUAMHU K 3HaueHUto pH u snemeHTam
MUTaHUS, TPYIHOCTBIO YKOPEHEHUSI.

Jlyis BcexX M3YyYEHHBIX TAKCOHOB OINTUMU3UPOBAHA METOJMKA KJIOHAJIBHOTO
MUKpPOpPa3MHOXKEHUs. BBISBIEHBl  ONTUMAalIbHBIE CPOKM  OTOOpa  SKCILUIAHTOB
MOJIEJIBHBIX BHJIOB POJOJIEHJPOHOB M COPTOB BBICOKOPOCJIOW TOJIyOMKH B IEPHOJ
MUHUMAJIBHOTO CO/iep>KaHus (eHOJIO0B (C HOSIOps 1O MapT).

Jlns pactenuii cemeiictBa Ericaceae Ha cTaguu pa3MHOXKEHUSI ONTHUMAaIbHOM
ABIISIETCSL cpefa AHJEpCOHa, JOINOoJHEeHHas Jis ronyouku u OpycHuku UYK u 2iP
(4 mr/m:15 Mr/m), a 1as poAOJCHAPOHOB - 3€aTUHOM MO0 KUHETUHOM (1 MI/m) unu B
couetannu ¢ UYK (1 mr/m). MzyueHnue MOppOreHeTuuecKoro moTeHIraia mo3BoJIuio
BBIJICNIUTh TEHOTHUIIBI, XapakTepusyloluecss 0ojiee BBICOKOM CIOCOOHOCTHIO K
pereHepanuu noOeros.

Ha npencraBurensx poma Rhododendron BuepBple Oblla BBISBIEHA TeCHas
B3aMMOCBSI3b MEXJy 3HaueHHEeM Kod(p(UIIMEHTa Pa3MHOXKEHUS M E€MKOCTBIO IOYEK
MOJIEJIbHBIX 00BEKTOB. Mopdosornueckuii aHajau3 MoYeK MHTAKTHBIX PacTeHUI ObLI
MPEJIOKEH HaMM JUIS TIPEJABApPUTEIBHON OLIEHKH PEreHEepallMOHHOIO IOTEHIMANIA.
Jlyis TpyJIHOYKOpEeHsieMbIX T'€HOTHUIIOB INpejicTaButTeleil cemeiictBa Ericaceae ObLn
BBISIBJICH TIOJIOXKHUTEIBHBIN A((PEeKT KpaTKOBpEMEHHBIX 00paboTOK Oa3ajibHON YacTh
MUKpPONIOOErOB € TMOCJHEAYIOIEN BBICAJIKOW Ha O€3rOpMOHAIBHYIO ITUTATEIbHYIO
cpeny. IIpu sToM OBUIO OTMEUYEHO YCKOpEHHE Ipoliecca KopHeoOpazoBaHus B 2-2,5
paza u yBeIMYEHHE TMPOIEHTa YKOpPEeHMBIIMXCS MukpornoOero. Ilokazana
MEPCIEKTUBA UCIOIb30BaHUs NOJPOCIINX PETEHEPAHTOB B KAYECTBE MATOYHHUKOB IS
Pa3MHOXKEHMS LICHHBIX COPTOB 3TUX KYJIBTYP METOJIOM 3€JI€HOI0 YEPEHKOBAHMS.
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COLLECTION OF REPRESENTATIVES OF ERICACEAE L. FAMILY
IN GENE BANK IN VITRO OF MBG RAS

0.G. Vasilyeva, T.S. Stakheyeva

Federal State Budget Institution of Science Main Botanical Garden named after
N.V. Tsitsin of the Russian Academy of Sciences

Russia, Moscow, e-mail: olgozerova(@yandex.ru

One of the largest genebanks in Russia including 1200 plant species was created
in MBG RAS.

Ericaceae L. family stored in genebank is represented by two genus:
Rhododendron L. (26 genotypes) and Vaccinium L. (15 genotypes).

Representatives of Rhododendron L. genus are mainly introduced in MBG RAS
rhododendron specific species, including rare and decorative frost-resistant varieties
mainly Finnish selection.

Vaccinium L. genus is represented by & varieties of early and mid-early maturing
tall blueberry, 5 interspecies hybrids of demi-high blueberry and 2 varieties of
cowberry.

Features of cultivation for plants in the family Ericaceae in in vitro culture are
determined by their biological features: the presence endotrophic mycorrhiza in all
parts of the plant, high content of phenolic compounds, strict requirements to the pH
value and nutrients, the difficulty of rooting.

Method of clonal micropropagation was optimized for all studied taxa. Optimal
terms of sampling explants of model species of rhododendrons and varieties of tall
great bilberry were discovered in the period of minimum content of phenols (from
November to March).

Anderson nutrient medium, supplemented with IAA and 2ip (4 mg/l 15 mg/l) for
blueberry and cranberry; and with either zeatin or kinetin (1 mg/l), or in combination
with TAA (1 mg/l) for rhododendrons — is optimal for Ericaceae family plants on the
stage of reproduction. The study of the morphogenetic potential has allowed
identifying genotypes, characterized by a higher shoot regeneration capacity.

The representatives of Rhododendron genus first showed a close correlation
between the value of model objects multiplication factor and capacity of buds. A
morphological analysis of intact plant buds was proposed for the preliminary
assessment of regenerative potential. For hard-rooting genotypes of Ericaceae family a
positive effect of short-term processing of microshoots basal parts with subsequent
planting on hormone-free medium was revealed. At that, the enhancing of rooting
process in 2-2.5 times and an increase in the percentage rooted microshoots was
noticed. The perspective of using of grown regenerated plants as parent plants for
reproduction of valuable varieties by the method of green grafting was showed.
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CTPATETUSA COXPAHEHUSA T'EHO®OHJIA BEI'ETATHUBHO
PASMHOKAEMBIX CEJBCKOXO3SHCTBEHHBIX PACTEHUH B
KOHTPOJIMPYEMBIX YCJIOBUSAX CPEJAbI B BUPe

T.A. TaBpunenko, C.E. J[lynaeBa, O.FO. AntonoBa, H.A. IlIBauko,
A.P. lllyBanoBa, E.A. KpbuioBa, A.b. OBunmnnukoBa, I'.W.Ilenaunen,
JL.E. lllyBasosa, M.M. Yepenko, H.H. Boakosa

l'ocynapcTBeHHOEe  HaydyHOe  yupexaeHue  BcepoccHilcKMi ~ HWHCTUTYT
pactenuneBozacTBa uMm. H.M. BaBunosa Poccenbxozakagemuu (BHP)

190000, Poccust, Cankr-IletepOypr, yi. boasmas Mopckas, 1. 42-44,

e-mail: t.a.gavrilenko@vir.nw.ru

CoxpaHeHue reHopoH/Ia KYJbTYPHBIX PACTEHUN M UX JUKOPACTYIIMX pOANYEH
SIBJISIETCSl OCHOBHOM 3a/1aueii UHcTuTyTa pacrenueBoactea uM. H.M. BaBunosa (BUP).
Komnexkumss BUP nacuuteiBaer 6osiee 320 000 oOpa3noB U sBIsETCS OJHOW W3
KpYIHEUIINX W CTapeIiuxX B MHUpE KOJUIEKIUII T€HETUYECKUX PECYPCOB PACTEHUM.
OcHoBHas yacTh Kojuiekiuu BUP mpencraBiena BugaMu pacTeHUN, pa3MHOKAEMBIX
CEMEHaMH, [UIsl JOJIOCPOYHOTO COXPAaHEHHS KOTOPBIX HCIOJIB3YIOTCS METOJIbI
HU3KOTEMIepaTypHOro XxpaHeHusi. OJHaKo XpaHeHHE TeHO(OHAAa TaKUX Ba)KHBIX
CEJIbCKOXO3MCTBEHHBIX  KYJIbTYp, Kak  Kaprodenb, IUIOJOBBIE,  STOAHBIE,
JIEKOpAaTUBHbIE, HEKOTOPbIE OBOIIHBIE B BHJIE€ CEMSH HEBO3MOXKHO, MOCKOJIBKY
[I0JIOBOE  Pa3MHOXKEHUE HapyllaeT TIEHETUYECKYI0 COCTaBISIOIIYI0  COPTOB,
MIPE/ICTABIEHHBIX BBICOKO I'€T€PO3UTOTHBIMHU T'eHOTHNaMu. KoyeKiuu 3Tux KyJabTyp
MOKHO CTaOUIILHO BOCTIPOM3BOAUTH TOJIHKO IPU BET€TATUBHOM Pa3MHOKEHHH.

B noknane paccMarpuBaercsi cTparervs M HPUBOAUTCS 0030p COBPEMEHHBIX
TEXHOJIOTUH COXpaHEHUs] TE€HO(QOH/JAa BETreTaTUBHO PAa3MHOMXKAEMBIX KyJIbTYPHBIX
pacTeHuil B KOHTPOJMPYEMBIX YCIOBHSIX CpeIbl. DTH TEXHOJOTHUU BKIIOYAIOT:
BBEJICHUE B KYJBTYPY In Vifro pa3IW4YHBIX TUIIOB DSKCIUIAHTOB, O03JI0POBJIEHUE
pacTeHUil OT BHUPYCHBIX U OaKTepuUalbHBIX HWHQEKIUA, MHUKPOPa3MHOKEHUE,
MOHUTOPUHI  (UTOCAHUTAPHOTO  CTaTyca MHUKPOPACTEHUN, T€HOTUIIMPOBAHUE,
CpEeIHECPOYHOE in  Vifro XpaHEHHe, KPUOKOHCEpBALIUIO U  JIOJITOCPOYHOE
KpUOXpaHEHHE.

B noknane ocoboe BHMMaHHME YJIENEHO HCCIEAOBAHUAM, IPOBOJUMBIM B 3TUX
HAaIMpaBJIEHUSIX B UHCTUTYTE pacTteHueBoacTtBa um. H.M. Baswiosa (BVP). B BI1Pe B
YCIOBUSIX in Vitro COXpaHSETCsl KOJUIEKIMS BEr€TaTUBHO PAa3MHOKAEMBIX pPAaCTEHUM
(npencraBurenei ponos: Solanum, Rubus, Ribes, Lonicera, Sorbus, Fragaria, Allium),
BKiMovaromas okojo 700 oOpasion. IIpoBenena ycnemHass kpuokoHcepBaius 80
MECTHBIX COpPTOB Kaprodeins. TecTpoBaHue pacTeHUl Ha HaJIWYue BHUPYCHBIX
uHpekuuit npoBoauTcs ¢ ucnoiabzoBaHueM wmeroaoB ELISA u OT-IILP. s
03/IOpPOBJICHUSI MUKPOpAacTeHUi KapTodesnss OT BUPYCHBIX MH(MEKIHA HCHOIb3yeTcs
MOJAU(UIIMPOBAHHBII METO/ KOMIUIEKCHOW XeMo- M TepMoTepanuu. MecTHble copra
KapTodess ¥ OOJBIIMHCTBO CEJIEKIMOHHBIX COPTOB MAJMHBI T€HOTHUIIMPOBAHBI C
ucrnoiab3oBaHueM SSR Mapkepos.
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STRATEGY OF CONSERVATION OF VEGETATIVELY
PROPAGATED CROPS UNDER CONTROLLED CONDITIONS AT
THE VIR

T.A. Gavrilenko, S.E. Dunaeva, O.Y. Antonova, N.A. Shvachko,
A.R. Shuvalova, E.A. Krylova, A.B. Ovchinnikova, G.I. Pendinen,
M.M. Cherepko, L.E. Shuvalova, N.N. Volkova

N.I. Vavilov All-Russian Research Institute of Plant Industry RAAS

190000, Russia, St. Petersburg, Bolshaja Morskaja Str., 42-44,

e-mail: t.a.gavrilenko(@vir.nw.ru

The N.I.Vavilov Institute of Plant Industry (VIR) holds one of the biggest and
oldest germplasm collections worldwide. Its collection represents plant genetic
resources (diversity of crop species and their wild relatives) encompassing more than
320,000 accessions. Long-term storage of seeds at low temperature is the most
convenient, traditional method for plant germplasm conservation. However, this
method is not applicable for vegetatively propagated species like fruits, small berry
crops, potato.

Most germplasm of the vegetatively propagated crops at VIR is maintained in
field collections. However, the collections are endangered by diseases, pests and
abiotic stress. To avoid the possible loss of these germplasm collections, new
strategies, technologies and information are needed.

Modern technologies of in vitro and cryopreservation provide the opportunity to
create safe duplicates conserved under controlled conditions. These technologies
include: the establishment of in vitro culture, elimination of viral and bacterial
infections, micropropagation, monitoring of phytosanitary status of microplants,
genotyping, medium-term in vitro storage, cryoconservation and long-term storage of
cryocollections.

Detail information about current stay of in vitro and cryopreservation programs
at VIR will be provided. At present, about 700 of clonally propagated stocks
(representatives of Solanum, Rubus, Ribes, Sorbus, Lonicera, Fragaria, Allium genera)
are stored under in vifro conditions at VIR. About 80 potato landraces are
cryopreserved. ELISA and RT-PCR methods are used for testing of viral infections in
microplants. Modified method based on chemo- and termotherapy is applied for virus
eradication of potato microplants. Potato landraces and raspberry varieties were
genotyped using SSR markers.
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IN VITRO KOJUIEKLIMSI MAJIUH U EXKEBUK B BHUMP
M. H.W. BABUJIOBA (BUP)

C.E. lynaesBa, JL.E. lllyBasoBa, I0.B. YxatoBa, T.A. I'appujieHko
lNocynapctBeHHOe  HayuyHOoe — yupexxaeHue  Bcepoccuiickuit ~ MHCTUTYT
pactenueBoacTBa uM. H. Y. BaBunosa Poccenbxo3zakagemun

190000, Poccus, r. Cankt-IlerepOypr, yn. bonsmas Mopckas, 1.42-44,

e-mail: dunaevase(@mail.ru

[IpoGsema cOopa U coXpaHEHHMsS arpopaszHooOpaszusi NPHOOpPETaeT 0co0yIo
aKTyaJIbHOCTh B CBSI3U C BBITECHEHMEM COPTOB HApOJHOW M CTapoJlaBHEH celeKIuH,
HECYIIUX IEHHbIE KOMIUIEKCHI aJaliTUBHBIX K OKPYXAIOIIei Cpejie T€HOB, a TAKKE
COKpallleHueM reHo(oHIa AUKOPACTYIIUX pojuuei, 00yCIOBIEHHBIM ypOaHU3aIuei,
CTUXUIHBIMU O€JCTBUSIMU U JIerpajariueii okpykaromeid cpenpl. Ha ¢one 3THxX
COOBITHI1 BO3pacTaeT pojib HAIMOHAJIBHBIX U MEXIYHAPOIHBIX T€HETUYECKUX OAHKOB
JUTS ex  situ COXpaHEHUsI pazHooOpa3zus TEHETUYECKUX  PECYpPCOB
CEJIbCKOXO3MCTBEHHBIX KYJIBTYp U UX JTUKUX POIAUYEH.

In vitro xonnekmusi npejcraBureneid poma Rubus BUP chopmupoBana kak
nyOsieTHast KOJUIEKITUS Hauboliee IIeHHOTo TeHO(MOHAa, COCPEIOTOUCHHOTO B MOJIEBBIX
koutekuusix BUP, u BumooOpasioB, coOpaHHbIx Ha Teppuropuu Poccun u ObIBIIETO
CCCP B akcnienunusax BUP u boranndeckoro uacruryra uM. B.JI. Komaposa. CocraB
in Vvitro KOJUIEKIIMA B 3HAYUTEIBHON CTENEHW YHUKAJICH, TaK KakK IIPEICTaBIICH
OOJBIIMM YHUCIIOM COPTOB MAajJWHBI OTEUECTBEHHON CEJIeKIUU, B TOM YHCIIE
CTapOJaBHUX COPTOB, HE UMEIOIIMX JyOJIETOB B IPYIMX FEHETUUECKUX OaHKaXx.

Komtekist npoOUpOYHBIX PACTEHUN HCIONB3YETCsl Il KpUOKOHCEpBalUH,
JIETeKIIMU Ha BUPYCHYIO HMHQEKIUIO, TEHOTUIMPOBAHUS, OOMEHA pacCTUTEIbHBIM
MaTepuaIoM U CPeJIHECPOYHOrO XPaHEHHs B YCIOBUSIX MOHIKEHHOU TeMmepaTryphl U
MOJ/JIEPKUBAETCS Ha OCHOBE ONTHUMHU3UPOBAHHBIX CIIOCOOOB MUKPOPA3MHOKEHUS U
TECTUPOBAHUS ~ HAa  Hajgudyue  OSHAOGUTHOW  OakTepuadbHOH  MHUKPOGDIOPHI
([ynaeBa u np., 2011).

In vitro xosnekius npeacraBureneid poga Rubus 8 BUPe Bxmouaer 182 kioHa
(renotumna). B ux yucie 89 copToB MajauHBI, Cpear KOTOPBIX 64 copTa poccUiicKoit
CEJIEKITNH, 25 COPTOB €XKEBUKH, 12 TUKOpACTYIIMX BUI000PA3IOB MaIHH (BKIIOYast 35
AKOTHUIIOB BUAA R. idaeus 1..) u 22 nuxopactyuux BUI000pa3lia €KeBUK, COOpaHHBIX
Ha Tteppuropun KaBkaza skcneaunusamu BHUP. BoabIIMHCTBO COPTOB  MaJIMHBI
HaXOJSICh B TOJIEBOM KOJUIEKIIMM T€HOTUIUPOBaHbI ¢ Hcnodb3oBaHueM ISSR m SSR
mapkepoB (Lamourex etal., 2011) u TectupoBanbl metogom MDA Ha Hanmuuue
BUpycHO# mHpekiuu. CopTa €XKEBUKH B KOJUICKIIUU in Vitro MACHTU(OUIIMPOBAHBI C
KCIIOJIb30BaHNEM U30(epMEeHTHOM cucTeMbl 3cTepassl ([lyHaesa u ap., 2005).

Ha coprax ManuHbl U3 KOJUIEKIUY in Vitro Ha4aThl pabOThI 10 KPUOKOHCEPBAIUU
Y KpUOTEpAaIluu.
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COLLECTION IN VITRO RASPBERRIES AND BLACKBERRIES AT
THE VIR

S.E. Dunaeva, L.E. Shuvalova, J.V. Ukhatova, T.A. Gavrilenko
N.I. Vavilov All-Russian Research Institute of Plant Industry RAAS
190000, Russia, St. Petersburg, Bolshaja Morskaja Str., 42-44,
e-mail: dunaevase(@mail.ru

The problem of the collection and conservations agrodiversity is of particular
relevance in connection with displacing cultivar public and aging breeding, carrying
valuable complexes adaptive to environment genes, as well as reduction gene pool
wild relatives, due to urbanization, natural disasters and environmental degradation.
On background these event increases role national and international plant gene banks
for ex situ conservations of the diversity genetic resource crops and their wild
relatives.

In vitro collection of the genus Rubus VIR formed as a doublet collection most
valuable genetic diversity concentrated in field collections at the VIR, and samples of
plant species collected on the area of Russia and the former Soviet Union in
expeditions VIR and V.L. Komarov Botanical Institute. Composition in vitro
collection largely unique, as represented by a large number of domestic breeding
raspberry varieties, including landraces without doublets in other genebanks.

Collection in vitro plants used for cryopreservation, detecting viral infection,
genotyping, exchange of plant material and the medium-term storage at low
temperatures and is supported on the basis of optimized micropropagation methods
and testing for the presence of endophytic bacterial microflora (Dunaeva et.al., 2011).

In vitro collection of the genus Rubus at the VIR includes 182 clones (genotype).
Among them 89 raspberry varieties, including 64 varieties of Russian selection, 25
varieties of blackberries, 12 samples of wild species of raspberries (including 35
ecotypes R. idaeus 1..) and 22 samples of wild species of blackberry collected VIR
expedition to the Caucasus. Most varieties of raspberries initially in field collections
genotyped using ISSR and SSR markers (Lamourex et al., 2011) and detected by
ELISA for the presence of viral infection. Blackberry varieties in vitro collection
identified using isozyme of esterase (Dunaeva et al, 2005).

On cultivars in vitro collection raspberries started work on cryopreservation and
cryotherapy.
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OCOBEHHOCTHU PASBMHOXEHUA U COXPAHEHUS
YO®UPOMACJIUYHBIX PACTEHHUM IN VITRO

H.A. Eroposa, A.I'. KpuBoxatko, O.B. {IkumoBa, 1.B. CtaBueBa,
JL.LU. Kamenek

HMucTuTyT cenbckoro xo3siictea Kprima

Poccus, Pecniybnuka Kpeiv, Cumdeponons, e-mail: yegorova.na@mail.ru

buorexHomornyeckue METOJbI UrPAlOT BaXXHYIO pPOJIb B  TOBBIIICHUU
3((EKTUBHOCTH  CEJIEKIIMM W CEMEHOBOJACTBA  PACTEHMd U COXpaHEHUU
OomopazHooOpa3us. B 3ajaun paGoThl BXOJWIO HU3YUEHHUE BIUSHUS DK30TCHHBIX U
HHJIOTEHHBIX (PAaKTOPOB HAa pa3BUTHE MEPUCTEMHBIX KYJIbTYP JUIS pa3pabOTKU METOAUK
KIIOHAJILHOTO ~ MHUKPOPa3MHOXKEHUSI U COXpaHEeHWsl in  Vitro 'y  OCHOBHBIX
BO3JIEIBIBAEMBIX M TEpPCHEKTUBHBIX 11 KppiMa sdupomMaciuyHbIX pacTeHUN.
Martepuanom Ui MCCIEIOBAHUA CIYXWIM TKAHU W OPTaHbl Pa3UYHBIX COPTOB U
CEJICKITMOHHBIX 00pa3loB JaBaujbl (Lavandula angustifolia Mill.), mandes (Salvia
sclarea L.), po3bl adupomaciananoit (Rosa spp.), penxens (Foeniculum vulgare Mill.),
ThicsiuenuctHuka (Achillea millefolium 1..), noneiau (Artemisia dracuncunus 1..),
nymuusl  (Origanum  vulgdre L1.), msatel (Mentha spp.), repanu (Pelargonium
roseum Willd.). Jlnis BceX W3YYEHHBIX T€HOTUIIOB OBLIA ONTUMU3UPOBAHBI MPUEMBI
KJIIOHAJIbBHOTO MHMKPOPa3MHOXKEHHSI € HCIOJIb30BaHUEM SKCIUIAHTOB MEpPUCTEM WIIU
CErMEHTOB  cTe0Js ¢ y3ioM. BbisBiIeHbI  OCOOCHHOCTHM  BIUSHUS ~ Ha
MUKpPOPa3MHOXKEHUE TEHOTHIa U  TMPOUCXOXKJEHUS  JIOHOPHOTO  pacTeHwus,
pacroioKeHHsI SKCIUIAHTa Ha PACTEHHMH, CE30HA, COCTaBa MUTATEIBHON cpebl, IIMKIIA
pa3sMHOxkeHusi. OmpejeneHbl yCIOBUS M MHUTATEIbHBIE CpeAbl JJIS BCEX DJTAloOB
MUKpPOPAa3MHOXKEHUS U TIOKa3aHO, YTO JUIsl PA3MHOXKEHHUS MOXHO HCIOJIh30BaTh
WHIYKIIUIO MHOXKECTBEHHOTO 1M0Oeroo0pa3oBaHus WM MUKPOUEPEHKOBAHUE MMOOETOB.
VY G0JIBIIMHCTBA U3YUYEHHBIX BUJIOB KOA(D(PUIIMEHT pa3MHOKEHHS He npeBbiman 1:9, a
y JlaBaH/bl U TOJIBIHU (TIPU COYETAHUU JBYX METOAOB) — aocturan 1:35-1:56 3a oquun
nuki. Hanbonee aktuBHOE 0Opa3oBaHME MAa3yIIHBIX U AJBEHTUBHBIX MOOETOB OBLIO
XapakTepHO IS JYIIUIBI, Y KOTOPOi KOd(PIUIIMEHT pa3MHOKEeHHUS TpeBbicil 1:50-
1:60 3a UK B HEKOTOPBIX BaprUaHTaX SKCIIEPUMEHTA.

UccnenoBano JeiicTBUE pazIWYHBIX THUIIOB OKCIUIAHTOB W KOHIIGHTpAIlUU
caxapo3bl B MHUTATEIBHOHN Cpejie Ha pa3BUTHE MEPUCTEMHBIX KYJIbTYp JaBaHIbI U
MSATBl TIpH JUIATEIBHOM coxpaHeHur npu +4°C Ge3 OCBEICHUs, a TaKkKe HX
OTpacTaHhe IOCIE IepeHoca B OOBIUHBIE YCIOBMS KyJIKTHBUpOBaHMs npu +26°C.
[TokazaHo, 4TO Jyylllee COXpaHEHUE in Vifro M NOCeIyIolIee pa3BUTUE MEPUCTEMHBIX
KyJIbTYp Y MATHl HPOUCXOJWIO TMpPHU MCHOJIB30BAaHMM B KauyecTBE HKCIUIAHTOB
MUKpPOUYEPEHKOB M MUTATEIbHOW cpejipl ¢ JobaBieHueM 8% caxaposbl. Y JaBaHIIbl B
KauecTBe OOBEKTOB JUIsl XPAHEHHs MPEANOUYTUTEBHO HCIOJIb30BaTh MEPUCTEMBI U
cpeny ¢ 2% caxaposbl. [lokazaHa BO3MOMXHOCTh COXpaHEHHs NMpHU pa3paOOTaHHBIX
YCJIOBHSIX B aCENTUYECKOW KyJbType pa3HbIX COPTOB M CEJIEKIMOHHBIX 00pa3lioB
JaBaHAb!I 10 1 roxa, a MaTEI — g0 1,5-2 ner.

126



PECULIARITIES OF ESSENTIAL OIL PLANTS PROPAGATION AND
CONSERVATION IN VITRO

N.A. Yegorova, A.G. Krivochatko, O.V. Yakimova, I.V. Stavtzeva,
L.I. Kamenyok

Institute of Agriculture of Crimea

Russia, Crimea Republic, Simferopol, e-mail: yegorova.na@mail.ru

Biotechnological methods play an important role in improving the efficiency of
plant breeding and seed production and biodiversity conservation. The objective of the
work was to study the effect of exogenous and endogenous factors on the development
of meristem cultures for the development methods of micropropagation and in vitro
conservation for the main cultivated and promising for the Crimea essential oil plants.
The tissues and organs of different varieties and breeding samples of lavender
(Lavandula angustifolia Mill.), sage (Salvia sclarea L..), essential oil rose (Rosa spp.),
fennel (Foeniculum vulgare Mill.), yarrow (Achillea millefolium 1.), tarragon
(Artemisia dracuncunus L.), oregano (Origanum vulgdre 1.), mint (Mentha spp.),
geranium (Pelargonium roseum Willd.) were used as the material for the
investigations. The micropropagation methods for all studied genotypes using
meristem explants or stem segments with the node have been optimized. Peculiarities
of influence on clonal micropropagation the genotype and donor plant origin, explant
location on the shoot, season, culture medium composition, cycle of propagation have
been revealed. The conditions and nutrient medium for all stages of micropropagation
were identified. It was shown that for propagation can be used the induction of
multiple shoot formation or microcutting of shoots. For majority of examined species
multiplication coefficient did not exceed 1:9, and for lavender and tarragon (when
combined two techniques) — reached 1:35-1:56 per cycle. The most active formation of
axillary and adventitious shoots was typical for oregano, for which the multiplication
coefficient exceeded 1:50-1:60 per cycle in some variants of the experiment.

The effect of different types of explants and sucrose concentration in the culture
medium on the development of meristem cultures of lavender and mint at prolonged
preservation under +4°C without illumination, and also their regrowth after
transferring them in the usual culture conditions under +26°C were investigated. It was
shown that a better preservation in vitro and subsequent meristem culture development
in mint occurred when used as explants microcuttings and nutrient medium
supplemented with 8% sucrose. For lavender the meristem culture as objects for
storage and medium with 2% sucrose were preferably used. The possibility of
preservation under elaborated conditions in aseptic culture of different varieties and
selection samples of lavender up to 1 year and mint — up to 1.5-2 year was shown.
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JJIMTEJBHOE JEINNOHHUPOBAHUE B VYCIOBUMAX IN VITRO
IKCIIIAHTOB ACTINIDIA DELICIOSA

H.H. UBanoBa, U.B. MuTtpodanoBa
Hukurckuii 6otannyeckuit can — HarmoHanbHbIN HAyYHBIA [EHTP
298648, Pecniyonuka Kpsiwm, r. Snra, nrr Hukura, e-mail: in_vitro@ukr.net

Coznanue KoJUIEKIUU cOpTOB akTtuHuauu (Actinidia deliciosa (Chev.) Liang,
Ferguson) B yclOBUSIX in Vifro JaeT BO3MOKHOCTh HAJIEXKHOTO COXPAHEHUS 1IEHHOTO
pacturenbHoro renedonaa. llenpro pabotsl ObuTa pazpadboTka 3¢ HEeKTUBHOTO criocoda
COXpaHEHMsI 1IEHHBIX COPTOB aKTUHUJUU B YCIOBUSX in vitro. Hamm ucciienqoBaHus
ObLIM HampaBlieHbl HAa W3MEHEHUWE KHUHETUKM pOCTa OKCIUIAHTOB aKTUHU/]IUU,
YBEJIMYECHUS UHTEpBaAIa MEXIY Macca)kaMy MPU COXPAaHEHUH MAKCUMAaJIbHOTO YPOBHS
AKU3HECTIOCOOHOCTH. B Mccie10BaHuIX UCOIb30BaIN SKCIUIAHTHl aKTUHUIUKA COPTOB
Abbot, Bruno u Monti. B coctaB nutatenbpHol cpeapl 2 MC BBOAWIN OCMOTHKHA
(manHuT, cop6but) u perapaanT (CCC) B pa3audHbIX KOHIIeHTpauusxX. KoHTposiem
cayxumia cpega 2 MC 6e3 peryisiTopoB pocTa. DKCIUIAHTHI JIETOHUPOBAIM TIPU
temrneparype 5+1°C u unTeHcuBHOCTHU ocBelenus 1,25-3,75 mkM m2ch,

B pe3yybTare MIPOBEJICHHBIX uccie10BaHui BBISIBJICHO, 4TO
CrielUaIM3upoOBaHHasl cpejia ¢ Jo0aBJIeHMEM MaHHHWTa B KoHIeHTparuu 60-90 mr/in
CIOCOOCTBOBAJIa MUHMMAJIM3AIMKM  pOCTa DKCIUIAHTOB  HCCIEIYEMBIX COPTOB
aktuHu UK. [1o cpaBHEHUIO ¢ KOHTPOJIEM MPOUCXOJUIO 3aMeJIeHUEe POCTa, OJTHAKO
MpHU JUIUTEIIBHOM XpaHEHUU >KU3HECIIOCOOHOCTh KCIUIAaHTOB cHMXajack 10 40%. Ha
cpeae c¢ copourom (60-90 mr/m) Takke HaOMIOJAIM W3MEHEHHWE KWHETUKU POCTa,
0JIHAKO y OOJIBIIMHCTBA YKCIUIAHTOB OTMEYAIIU MOSBICHUE STUOIMPOBAHHBIX MOOETOB,
a KU3HECIIOCOOHOCTh CHMXKanach A0 35%. Jlydimue pe3ynbrarsl ObUIA TOJYYEHBI IIPU
KOMILIEKCHOM HCIIOJIb30BaHUM B COCTaBE MUTATEIBHOM cpejibl caxaposbl (60-90 r/n) u
CCC (0,2-0,4 r/mm). CoBMecTHOE ipuMeHeHne caxapos3bl 1 CCC mo3BONMMIO YBEIUYUTh
KaKk  TPOJOKUTENIBHOCTh  OecriepecaJouHoil  KyJbTYphl, TaK UM  YpPOBEHb
AKU3HECTIOCOOHOCTH HKCIIAHTOB HCCJIEAYEMBIX COpPTOB. B TeueHwe IMTENHHOTO
niepuoja (Jio 48 mecsieB) KCILIAHTHI UMEN BBICOKHI YPOBEHB KU3HECITOCOOHOCTH,
koTopsiit gocturai 80%. [Ipu 3ToM 0TMedeHO CHUKEHNE KUHETUKH pocTa B 2 pas3a 1o
CpPaBHEHHMIO C KOHTpoJeM. BmecTe ¢ TeM y SKCIUIAHTOB MPOUCXOJUIO aKTUBHOE
(dbopMUpOBaHUE JOMOJHUTEIBHBIX MUKPOIOOErOB M 3€JIEHBIX JIUCTHEB. DKCIUIAHTHI
aKTUHUJINY, TIOMEIIEHHBIC B CTaHJapTHHIE YCIOBUS KyJbTUBHpPOBaHUs Ha cpeay MC,
JIOTIOJTHEHHYIO PeryJsiTopaMu pocTa, (GOpMUPOBATIN MHOTOUYKMCIEHHBIE MUKPOIIOOETH,
TIPpU 3TOM KO3PHUITMEHT pa3MHOKEHHUS YBETUUUBAJICA B 2-3 pasa.
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LONG DEPOSITING OF ACTINIDIA DELICIOSA EXPLANTS
IN VITRO

N.N. Ivanova, I.V. Mitrofanova

Nikitsky Botanical Gardens — National Scientific Center
298648, Crimea, Yalta, Nikita; e-mail: in_vitro@ukr.net

Creation of Actinidia deliciosa (Chev.) Liang, Ferguson varieties’ collection
in vitro gives a possibility of reliable conservation of valuable plant germplasm. The
aim of this work was to develop effective method for in vitro conservation of valuable
Actinidia varieties. Our investigations were aimed on the deceleration of growth
kinetics in Actinidia explants, increasing the interval between the passages at the
maintenance of the maximum rate of their viability. In our investigations Actinidia
explants of varieties Abbot, Bruno and Monti were used. Various concentrations of
osmotic active substances (mannitol, sorbitol) and retardant (CCC) were added to %
MC medium. The control was 2 MC medium without growth regulators. Explants
were depositing under the temperature 5+1°C and light intensity 1.25-3.75 pmol m™s™.

As the result of the investigations it has been found out that specialized medium
with mannitol concentration 60-90 mg/l was favorable for plants’ growth minimization
in the studied Actinidia varieties. As compared to control deceleration of growth has
been noticed but under the long conservation explants’ viability reduced. In the
medium with sorbitol (60-90 mg/l) we also observed changes of the growth kinetics,
but in most explants etiolated tissues appeared and viability decreased to 35%. The
best results have been got under the use of sucrose (60-90 g/1) and CCC (0.2-0.4 g/1) in
the medium. Joint use of sucrose and CCC let to increase both terms of non-transplant
culture and the rate of explants” viability for studied varieties. During the long period
(up to 48 months) explants had high viability rate up to 80%. Thus it has been noticed
two times deceleration of growth kinetics by comparison to the control. At the same
time active formation of additional microshoots and green leaves took place. Actinidia
explants in the standard culture conditions in MC medium added with growth
regulators formed numerous microshoots and reproductive coefficient increased in 2-3
times.
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OTBOP HOBBIX OFBEKTOB COXPAHEHUA 'EHO®OHIA
AYBA CKAJIBHOI'O IN SITU B KPBIMY

C.A. Jlocs, JI.W. Tepemenko

VYKpauHCKMIi ~ MHCTUTYT  JIECHOTO  XO3sliicTBa W arpoJjieCoMeNnopaliu
M. I .M. Briconkoro

VYkpauna, r. XapbkoB, e-mail: svitlana_los(@rambler.ru, tel@uriffm.org.ua

Cucrema coxpaHeHuss TreHO(OHAA JIECHBIX [JPEBECHBIX TMOpOA in  situ
MpeaycMaTpuBaeT OTOOP U COXpAHEHUE MOIYJISIIUA U UHIMBUIYYMOB B MECTAX MX
MPUPOAHOTO Mpouspactanus. OJJHUM U3 OCHOBHBIX OOBEKTOB COXpaHEHUs reHo(POoH1a
JIECHBIX JIPEBECHBIX MOPOJ in situ, a Takxke 0a30i A AajbHeHIedl cenexkuuu u
CEMEHOBO/JICTBA HA WHJUBUIYATLHOM YPOBHE SBISIOTCS IUTIOCOBHIE JepeBbs. B
Ykpaune, B yuactHOCTH, B KpbiMy, paboThI 110 0TOOPY TakuX 0OBEKTOB BeyTcs ¢ 60-x
rogoB npomuwuioro cronerusd. Jlo 2010 r B ['ocynapcTBenHslii peecTp ObUIM BKJIFOUEHBI
94 mnmocoBbIXx JAepeBa aAy0a ckaibHOro (Quercus petraea), OTOOpaHHBIX B 7
JIECHIUYECTBAX IJIaBHBIM 00pa30M B YCIOBHSIX CBEXKEH U Cyxoil cyayOpas.

B 2012 — 2013 rr. B xoae BbinoiaHeHus «IIporpaMmel pa3BUTHS JIECOCEMEHHOTO
nena B Ykpamne Ha 2010 — 2015 rr», B KpbeiMy, HaMHM, COBMECTHO C
JIECOXO035UCTBEHHBIMU TIpeanpusaTusiMu u KpbIMckoit JiecocemeHHOi J1abopaTopueid,
OBLIIO JIOTIOJIHUTEIFHO 0TOOpaHo 36 ITIOCOBBIX JEPEBHEB yOa CKaIbHOTO.

beitm  oOcienoBanbl  mpupojiHble  HacaxJeHus B [lpusiimmHCKOM,
BepxuepeuenckoM u VYineapHOM JIECHUYECTBAaX, JBa M3 KOTOPBIX HMEIOT CTaTyc
IUTFOCOBBIX HacaxkJieHud. Bospact Hacaxaenuii 94 — 112 ner. Ha nByx ywactkax
npeobiagaet ay0 ckaiabHbIH (96, 99%). B HacaxxaeHnu B Y1eaIpHOM JIECHUYECTBE €0
yacth — 49%, uvacte Oyka KpeiMckoro — 38%. I'paba oObikHOBeHHOTro — 9%.
Hacaxenust xapakrepusyroTcs XOpOIIUM COCTOSIHUEM M CEJIEKIIMOHHON CTPYKTYpPOH.
Tak, mporieHT JepeBbeB jayOa ckanbHOTO | 1 I ceeKIMOHHBIX KaTeropuii COCTaBIIsIET
ot 23,8 10 44,4%. 3T0 TOBOPUT O TOM, UTO TPEThE HACAXKJICHHE, HE UMEIOIIIEE CTaTyca
TUTFOCOBOT'O HAaCaX/IEHUs, COOTBETCTBYET ITOMY CTaTyCy.

Crnenyer Takxe OTMETHUTh, YTO Ha ydacTKe B BepXHEepedeHCKOM JIECHUYECTBE B
70-e roabl yxe Obuto oTtoOpaHo 17 nepeBbeB. BOJBIIMHCTBO BHOBH OTOOpPAHHBIX
nepeBbeB ObTO oTHeceHO K Il  cenekiMoOHHONW KaTeropuum u3-3a HEOOIBIIUX
MPEBBIIICHUN HaJ CpEeJIHUMU TIOKa3aTelsIMU HacakJaeHudt u Toibko 4 — Kk I
CEJIEKIITMOHHOM KaTteropuu. B 11e10M nipeBbillieHns 0TOOpaHHBIX AEPEBHEB COCTABIISIOT
or 0 o 51,6 % mno amamerpy u or 0 go 48,1%  Beicore. Bce nepeBbs
XapaKTepU3YIOTCs MPSIMBIMK CTBOJIAMH U XOPOIITUM cocTostHueM. Ha Hux odopmieHa
COOTBETCTBYIOIIAsl JOKYMEHTallus W OHM BHeceHbl B locyaapcTBEHHBIN peectTp
TUTFOCOBBIX JIEPEBHEB.

CrenyromuM »HTaroM COXpaHEHHsI LIEHHOro reHogoHaa jayba CKaJlbHOIo
SBJISIETCS CO3/IaHME apXUBa KJIOHOB, CEMEHCTBEHHBIX M KIOHOBBIX JIECOCEMEHHBIX
TUTAHTALMA, U OpraHU3alUsl UX UCTIBITAHUS 0 TOTOMCTRY.

130



SELECTION OF THE NEW OBJECTS OF SESSILE OAK GENEPOOL
IN SITU CONSERVATION IN CRIMEA

S.A. Los, L.I. Tereschenko

Ukrainian Research Institute of Forestry and Forest Melioration named after
G.M. Vysotskij (URIFFM)

Ukraine, Kharkiv, e-mail: svitlana los(@rambler.ru, tel@uriffm.org.ua

System of forest tree species genepool conservation in situ includes populations
and individuals selection and conservation in the areas of their natural habitat. One of
the main objects units of forest tree species genetic diversity conservation in situ, as
well as the base for further breeding and seed growing at the individual level, are plus
trees. In Ukraine and particularly in the Crimea, the process of such objects selecting
have been conducted since the 60s of the last century. Until 2010, the State register
included 94 plus trees of sessile oak (Quercus petraea) selected in 7 forestry unit
subdivision mainly in fresh and dry suboakeries conditions.

In 2012 — 2013 in the progress of the "Development Program of forest seed
growing in Ukraine for 2010 — 2015" in Crimea we together with forest enterprises
and Crimea forest seed laboratory additionally selected 36 plus trees of sessile oak.

Natural stands in Priyaylinskoye, Verhnerechenskoye Uschelnoye forestry unit
subdivision were investigated; two of them have a plus stand status. Age of the trees is
94 — 112 years. Sessile oak dominates on two plots (96, 99%). In stand in Uschelnoye
forestry unit subdivision its part — 49%, Crimean beech —38%), hornbeam — 9%.

The stands were characterized with good condition and breeding structure. Thus,
the percentage of sessile oak trees of I and II selection categories is from 23.8 to
44.4%. This let to suggest that the third stand, not having plus stands status now,
corresponds to this status.

It should also be noted that on the area in Verhnerechensk unit subdivision in the
70s 17 trees have already been selected. The majority of new selected trees was related
to II breeding category due to the small excess above the average of stands
characteristic and only 4 — to I selection category. In general, excess of the selected
trees are from 0 to 51.6% in diameter and from 0 to 48.1% by height. All trees are
characterized by straight trunks and good condition. The relevant documentation has
been framed for these trees and they were included in the State plus trees Register.

The next step of sessile oak valuable genetic diversity conservation is creating a
clonal archive, seedling and clonal seed orchards, and the organization of their
progeny testing.
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Ol TUMU3AIUA METOJA MJIUTEJBHOI'O AEITOHUPOBAHUSA
PACTEHUM B KYJIbTYPE IN VITRO

A.B. JIvoounckasi, JI.M. llInak, /I.b. PaxmeToB
Harnmonaneneiit 6otanndeckui caax um.H.H.I' pumko HAH Ykpaunsr
VYkpauHna, r. Kues, e-mail: alla-@ukr.net

PazMHOXeHUe pacTeHHil B KyJbType in Vifro BechbMa aKTYaJIbHO JUJIS BHJIOB,
UMEIOIUX TPYJHOCTU € OOpa30BaHUMEM TMOJHOILIEHHBIX CEMSH WU CBSI3aHHBIE C
MOTEPEN UX BCXOKECTHU MPU JJIUTEITBHOM XPAHEHUU.

I[To oToit mnpuumHe OOBEKTOM HAIIMX HUCCIEeJ0BaHUN OBUIM  BBIOpAHBI
npexacrasurenu poaa Vitex, Stevia, Actinidia n Daphne.

[Ipy  cozmanum  OGaHKa  pacTUTENBHOrO  MaTepualla  UCCIEI0BaTENN
MOJU(MUIIMPYIOT  COCTaB  MHTATEIbHOM  cpelpl, KoTopas obOecrneunsia  Obl
3aTOpPMa)KMBaHWE, a [0 BO3MOXHOCTM M OCTaHOBKY IIpOILIECCOB MeTabojau3Ma B
OpraHu3Me, KOTOpbI€ BEIyT K CTAPEHUIO PACTEHUI

Hcexons ¢ 3Toro, 1enblo HalIMX UCcleloBaHui Oblia pa3paboTKa HaIeKHOTO U
JIEIIEBOIO CII0co0a JITMTENBHOIO XPaHEHUs PACTEHUI B YCIOBUSX i Vilro.

Pactenusi pa3inuyHBIX T€HOTHUIIOB, MOJYYEHHBIE W3 CTEPUIIBHBIX IPOPOCTKOB,
MIEPEHOCWIM Ha arapu3MpOBaHHBIC NUTATEIBHBIE CpPEIbl C PA3HBIM COACPKAHHEM
MUKpPO- M MaKpOdJIEMEHTOB, arapa. 3a OCHOBY Oblia u30paHa cpeaa Mypacure u
Ckyra.

OnbITH TTOKA3aJM, YTO 3aMEIJICHUE POCTA PACTEHUH B YCIOBUAX M Vitro MOXKHO
JIOCTUYb HCIIONIB3YSl IOHW)KEHHBIE JO3bl MHKPO- M MakpodjeMeHToB. [Ipu sTom
WCIIOJIb30BAHUE %2 JI03bl HE MPUBOJUT K HEJOCTATKY 3JIEMEHTOB MHUTAHUS PACTEHUI
IpU JUIUTEIbHOM XPAHEHUU M HE BBI3BIBAET y HHUX HEKPOTUYECKHUE SIBJICHUS 10
HCTEYEHUIO HEKOTOPOIO MEpUoa BPEMEHMU.

N3meHeHnsT B YIJIEPOJHOM IHMTAHUM, B YACTHOCTH YMEHBIIEHHE KOJIMYECTBA
caxapo3sl ¢ 35 1/1 g0 15 1/1, obecneunBaiio M MOJAEPKUBATIO COOTBETCTBEHHBIH
YPOBEHB TOPMOKEHHS POCTOBBIX IPOIECCOB.

N3yueHne  ycrmoBuWid  KyJbTUBUPOBAaHHS  PACTEHUH  —  OCBELIEHHOCTH,
JUINTEJIBHOCTA CBETOBOTO JHS, MOKA3aJl0, YTO JOCTUYb IOCTENEHHOIO NOCTOSHHOTO
3aMEJICHUS] POCTOBBIX IIPOLIECCOB Y PACTEHU MOXHO TMpU YMEHBIICHUU
MHTEHCUBHOCTH  ocBemieHus. Jlydmme pe3ynbTaThl OBUIM  JOCTUTHYTHI  IpU
BBIpAIIMBAHUM PACTEHUI CTEBUM IIPU OCBEIIEHUU 1-3 KIK

JlocTub TIOCTENIEHHOTO 3aMEJUIEHUSI pPOCTa pPACTEHUM MOXKHO M IyTeEM
YBEJIMUEHUS IUIOTHOCTH MUTaTeNIbHOU cpesibl. KoHTposbHas cpema coaepxkana 7,5 /i
arapa. YBeJIMYEeHHE KOJudecTBa arapa J0 8,5 I/1 3aMemisiio pocT pacTeHHi, HO
JJIbHElIee yBEJIMYEHUE COJEp KaHMsl arapa HEraTuBHO BIIMSAJIO Ha COCTOSIHUE
pacTeHMii: cpeia Tpeckanach, y IpOpOCTKOB HE (POPMHUPOBAIUCH KOPHHU.

Takum oOpa3om, MHTErpanusi BceX YCJIOBHMI 3aMeJUIeHHs] pocTa pacTeHUil B
€IUHYI0 CUCTEMY Jlaja HaM BO3MOXKHOCTh JICTIOHUPOBATh PACTEHUS B KYJbTYpeE in
vitro 06e3 cMeHBI MUTATEIBHBIX CPeJl Ha MPOTSKEHUH Oosiee 6 MecsleB.
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Reproduction of plants in in vitro culture is rather actual for the types having
difficulties of formation of full-developed seeds or due to loss of germination ability at
long storage.

For this reason the object of our researches representatives of genus Vitex, Stevia,
Actinidia and Daphne have been chosen.

At creation of bank of plant material researchers modify structure of a nutrient
medium which would provide braking, and whenever possible and a stop of processes
of a metabolism in an organism that conducted the plants aging.

Proceeding from it the purpose of our researches was a working out of reliable
and cheap method of long storage of plants in in vitro conditions.

Plants of various genotypes obtained from sterile seedlings were transferred on
solidified culture media with the different contents of macro-and microelements and
agar. As basic culture medium Murashige and Skoog medium was used.

Experiments have shown, that suppression of growth of plants in conditions in
vitro can be reached by using of twice diluted concentration of mineral elements does
not lead to a lack of necessary elements for a growth of plants at long storage and does
not cause their necrosis after the long period of time.

Changes in a carbohydrate concentration, in particular reduction of quantity of
sucrose from 35 g/l to 15 g/l provided and supported respective level of growth
suppression.

Studying of culture conditions for plants - light intensity, duration of light period
has shown that suppression of growth intensity is possible by the reduction of intensity
of illumination. The best results have been reached during the culture of plants at
illumination 1.0-1.5 Klux.

It is possible to reach gradual growth inhibition of plants by increase the density
of nutrient medium. The control medium contains 7.5 g/l of agar. Increase of agar
concentration up to 8.5 g/l slowed down growth of plants, but the further increase of
agar content in the medium negatively influenced on plants: medium was burst, roots
didn't form.

Thus, integration of all conditions of plants growth inhibition in uniform system
gave us the chance to deposit plants in culture in vitro without change of culture
medium during more than 6 months.
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OCOBEHHOCTHU PEI'EHEPALIMU B KVYJbBTYPE IN VITRO
HEKOTOPBIX BUIOB POJAA ACTINIDIA LINDL.
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Poccus, r. Mocksa, e-mail: new_tech(@mail.ru

AKTUHUIUS - JAJIbHEBOCTOYHBIA DSHIEMUK, OO0JaJalomuii BKYCOBBIMU U
11e1e0HBIMU JJOCTOMHCTBAMU. beCKOHTpOJIbHBIE BRIpYOKH JiecoB B IIpuMopckom kpae
CTAHOBSTCSI YIpO30il YHUYTOXKEHUS AaKTUHUIUU B €CTECTBEHHBIX YCIIOBUSIX.
Hcnonbp3oBaHue COBPEMEHHBIX METOJIOB OWOTEXHOJIOTHMHM TIO3BOJIUT COXPAHUTh
reHO(OH/] 3TON KyJIbTYphl U PA3MHOXKUTHh B KOPOTKHE CPOKH MEPCIEKTUBHBIE (OPMBI
U coprTa.

[{ens HaUX WCCIEIOBAHUN - COBEPIIEHCTBOBAHUE TEXHOJOTUU KJIOHAIBLHOTO
MUKpPOPA3MHOXKEHUSI M U3YyYEHHE OCOOEHHOCTEW Pa3MHOXKEHUS in Vitro HEKOTOPBIX
BUI0B ceM. Actinidiaceae Van-Tiegh. (AxkTuHMAMEBBIE) JUISI  TOMOJHEHUS
TeHETUYECKOTro 0aHKa in vifro GUTOPECYPCHBIX U PEJIKUX BUIOB PACTCHUIA.

Metonuka ucClieJOBaHUIT OCHOBBIBAACh HAa OOMICTIPUHATHIX KIACCUYECKUX
npuemMax padoThl € KYyJbTypaMH H30JUPOBAHHBIX TKaHE M OpraHoB pacTeHUi
(bytenko, 1999). B kauecTBe MEpBUYHBIX IKCIUIAHTOB HCIIOIB30BAIM allUKAJIbHBIC U
JaTepajbHbIC MMOYKHU B (ha3e aKTUBHOTO POCTA.

B wnameit pabore Ha 3Tame MUKPOPAa3MHOXKEHHSI HCIIONB30BAIM CJIEAYIOIIUE
IUTOKUHUHBL: 3eaThuH (Z), OeHswiamuHonypuH (6-bAIl), tuamnazypon (TDZ),
n3oneHTwiaMmuHonypuH (2-iP), kunetun (K), B koHnenrpamusx ot 0,5 1o 5,0 mr/i.

Ha sTane ykopeHeHus U3y4yaiy BIUSHUE PA3IUYHBIX PETYISATOPOB POCTA TPYIIIIHI
aykcunoB (MMK u MYK B konnentparusx ot 1,0 go 3,0 Mr/a) Ha ¢opMupoBanue
KOpHEH, MpU 5TOM YUUTHIBAIM YKOPEHSEMOCTh W JUIMHY KOPHS Pa3MHOXKAEMBIX
pacTeHui.

DKCIUIAaHTBl MYKCKMX JK3EMIUISIPOB JaBajiu IMOOETH, XapaKTepusyroluecs
MOBBIIIEHHON AHEPruel pocTa, a UX YKMCIO HA SKCIUIAHT ObLIO HECKOJIBKO BBILIE I10
CPABHEHMIO C )KEHCKUMU PaCTEHUSMHU.

BrisiBnieHo, uTo sKcIuanThl Actinidia arguta n A. polygama pa3BuBaiuch doiee
aKTUBHO TI0 CpaBHEHMIO ¢ TpejacTtaButTensiMu A. kolomikta, 49To KOppenupyer c
HHEpPrueit pocTa TUX BUJIOB B MPUPOHBIX YCIOBUSAX. BaXKHO OTMETUTD, UTO pazanyus
B peaju3aluu MOpQOreHeTHIECKOro MOTeHIIUAIa MEX Iy STUMU BUJIaMU COXPAHSITUCH
KaK Ha CTa/JIMM WHUIMAIMU Pa3BUTHS SKCIUIAHTOB, TaK U Ha cTaauu mposindepanuu
1o0OeroB..

YcraHoBieHbl HaumOoJiee OJIarONMpusATHBIE CPOKM OTOOpa JKCIulaHTa - (dasa
HayaJla akTUBHOI'O POCTa (anpeib-Maii).

Co3z/taHa KOJIJIEKIMSL BUJIOB, COPTOOOPA3LOB U TUKOpACTYIIMX (HOpM aKTUHHIUU
(oxonmo 70 HammeHoBaHuii) in vitro m co3gan Oank JIHK (47 namMeHoBaHMIN),
MOJIKPETIJIEHHBIX TepOapHbIMU 00pa3amMu.
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Actinidia is a Far East endemic having possessing taste and medical qualities.
The uncontrolled deforestation in the Primorski Krai leads to endanging actinidia
growing in the natural conditions. The use of the advanced biotechnology will allow
preserving the genetic material of this culture and reproducing appreciable forms and
varieties in a relatively short time.

The purpose of our research was to improve the clonal micropropagation
technology and to study the preparation peculiarities in vitro of some species of family
Actinidiaceae Van-Tiegh. to enlarge the genet-bank in vitro of phytoresource and rare
plants.

The research methods are based on the classical ways of working with the
cultures of isolated organs and tissues in plants (Butenko, 1999). Apical and lateral
buds in their vegetative phase are taken as primary explants.

The cytokinins used in our research were the following: =zeatin (Z),
benzyladenine (BA), tidiauron (TDZ), isopentyladenine (2-iP), kinetin (K).

At the rootage stage the influence of the group of auxins (indoleacetic acid - [AA
and indolebutyric acid - IBA) on the formation of the roots has been studied, and
herewith the rooting ability and the length of the roost has been taken into
consideration.

Male explants gave shoots characterized by a higher growing capacity and their
number per one explant was larger compared to that of the female plants.

The explants of Actinidia arguta and A. polygama have been found out to
develop more actively than those of A. kolomikta which corresponds to their growing
capacity in the natural surroundings. It is important to note that the differences
between these two species in the realization of their morphogenetic potential were
apparent both at the initiation and proliferation stages.

The most favourable explant isolation terms have been defined - during the
vegetative phase (April-May) has better results than that in the physiological
dormancy phase.

The optimum storage conditions for actinidia meristems in the gene-bank of
axenic cultures have been found. The collection of the species, variety samples and
wild forms of actinidia (about 70 items) in vitro including herbarium samples and the
DNA bank (47 items) have been created.
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K uncny coBpeMeHHBIX MOJIX0/I0B COXPAHEHUS ex Sifu MPEeJCTaBUTENEH IEHHOTO
reHooHJa JPEBECHBIX PACTEHUN OTHOCHUTCS CO3JaHHE€ MU JUIUTEIHbHOE XpaHEHUe
JKHABBIX KOJUICKIIUN € TIOMOIIBIO PA3JIMYHBIX METOJIOB KYJIbTUBUPOBAHMUS in Vitro.

ITokazaHa BO3MOXKHOCTh JBYX CIOCOOOB JUIMTENbHOrO (cBhime 20 JieT)
KyJIbTUBUPOBAHUS MHKPOPACTEHUI JIMCTBEHHBIX JIPEBECHBIX pacTeHuil (Oepessl,
TOIIOJISl, OCUHBI U UBBI) B YCIOBUSAX in vitro. 1. Crioco0, yMEHbIIAIOUN{ BEPOSTHOCTh
BO3HMKHOBEHMSI COMAKJIOHAJbHOW WM3MEHUYMBOCTA MPU MHOTOJETHEM XpaHEHUU U
o0ecreynBarouii COXpaHeHUEe TeHETUYECKON U XO3SICTBEHHOW IIEHHOCTU UCXOTHBIX
TEHOTUIIOB. 3aKJIIOYaeTcsi B pEAKOM CYOKYJbTUBHUPOBAHUM MHUKpOpacTeHUil (c
WHTEpPBAJIOM pa3 B 5-6 MecslleB) Ha CHENUAIbHO MOJOOPAHHBIX OE3rOopMOHAIBHBIX
MUATATEIbHBIX CpeJaX Mph OOBIYHBIX YCJIOBUSX KIMMaTH4YecKoro pexuma (16-tu
4yacoBoil (oromepuos, OCBEMEHHOCTh 2-3 Kik, 24-26°C). Cseime 6-21 roma B
YCIOBMSIX i Vitro TakuM cHocoOOM HaMM TOJJIEPKUBAETCS KOJUJIEKIMS KIOHOB
OBICTPOPACTYIINX, MPOJYKTUBHBIX U YCTOWYMBBIX TPUILIOMJOB TOMOJS O€loro u
ceperolero, THOPUIOB OCUHBI, Y30p4aThiX (OpM KapeabCKoil Oepes3bl, TeKOpaTUBHBIX
bopM Gepessl JanekapIuiickoid, TMOpUIOB U BUJIOB UBHIL. [1osieBble UCTIBITAHNS KIIOHOB
Oepe3bl ¥ TOMOJIS Tocie JUTUTENbHOTo (0T roja o 11 jieT) KyJIbTUBUPOBAHUS in Vitro
BBISIBWIM MX BHYTPUKIOHOBYIO OJHOPOJHOCTh W HWACHTUYHOCTh HMCXOJIHBIM
sK3eMIIsipaM (IO OCOOEHHOCTSIM  pocTa, TraOWTycy, KadecTBY JpPEBECHHBI,
IUIOUTHOCTH, IIMTOT€HETUYECKUM M MOJIEKYJISIPHO-T€HETUUECKUM OCOOEHHOCTSIM).
2. [Moaxon, cmocoOCTBYIOMUN YAJIUHEHUIO Tepuoja CyOKYyJIbTUBUPOBAHMS JO Tojia.
3akiaoyaercs B JIENOHMPOBAHMM  KOJUIEKIIMM TPU  TMOHMKEHHOW MO3UTHUBHOM
temieparype (4°C) Ha crienuanbHo M0100paHHbIX MATATELHEIX cpelaX 0e3 TOPMOHOB
B TeueHue 4-5 MecdlleB, ¢ MOCIEAYIONUM KYJIbTUBUPOBAHUEM HA CBETY B OOBIYHBIX
YCJIOBUSIX KJIMMATUYECKOro pexuma eme S5-6 wmecsaneB. Yepes 10-12 wmecsien
XpaHeHus BbDKUBaJIO 10 90% KylnbTyp, TOrja Kak Ipu OOBIUYHBIX YCIIOBHUSAX
KyJbTUBUPOBAHUS YK€ uepe3 8 mecsieB BbDKMBaIo He Oojee 20%. JlmuTenbHO
MoJJIep)KUBaeMasl  KOJUIGKIMSI  I[EHHBIX  TeHOTUIIOB  (TeHeTwueckuii  OaHK
MUKPOPACTEHUN in Vitro, KOTOPBI PEryJspHO TOMOJHSAETCS HOBBIMU T'€HOTHUIIAMHU)
MOXKET OBITh HCIOJb30BaHA JUISl COXPAaHEHHUS ex Situ TPEJCTaBUTENEH EHHOTO
reHooHa, a TakkKe JJII HMX CEJEKTUBHOTO THPAXKUPOBAHMS U BBIpAIIMBAHUS
[IOCAI0YHOr0 Marepuayia Juisl CO3/IaHUs JIECHBIX KYJIBTYp LIEJI€BOIO HA3HAYEHUS U
Jecopa3Be/leHUs1 OBICTPOPACTYIIUX JUCTBEHHBIX IOPOJ IOCIE TOXKApoB, 3aCyXH,
BBIPYOOK, TEXHOT€HHOTO 3arpsS3HEHUS U JIp.
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Among the modern methods of ex situ conservation of valuable specimens of
tree genetic resources is the creation and long-term preservation of living collections
by means of different in vifro cultivation methods. The possibility of two ways of
long-term in vitro cultivation (over 20 years) of microplants of deciduous tree species
(birch, poplar, aspen and willow) has been shown.

1. A method which reduce the probability of somaclonal variability arising due to
long-term conservation and ensure the preservation of genetic and economic value of
the original genotypes represents the infrequent microplants subculture (spaced 5-6
months apart) on special hormone-free nutrient media under regular climate
conditions: 24-26°C, at an illuminance of 2-3 klx for 16 h per day). By this way over
6-21 years we maintain the in vitro clones collection of fast-growing, productive and
resistant triploids of poplar (Populus alba L., P. canescens Sm.), aspen (Populus
tremula 1.); Karelian birch with patterned wood (Betula pendula Roth var. carelica
Mercl.), ornamental birch forms (B. pendula “dalekarlica” (L.f)), willow species
(Salix L. spp.) and hybrids have been maintained by us. Field trials of birch and poplar
clones obtained during the long-term in vitro cultivation (from 1 up to 11 years)
revealed their intraclonal homogeny and their identity to original specimens (in growth
features, habitus, wood quality, ploidy, cytogenetic and molecular genetic features).

2. A method to prolongate the period of subculture up to one year consists in the
deposition of the plant collections on the selected hormone-free nutrient media within
4-5 months at low-temperature (4°C) with subsequent culture in the light under normal
climate conditions for another 5-6 months. After 10-12 months of storage there were
up to 90% survived specimens in in vitro culture, while there were no more than 20%
of specimens survived after 8 months of ordinary cultivation.

The collection of valuable genotypes (in vitro microplants gene-bank, which is
regularly supplemented with new genotypes) maintained over a long period of time
can be used for ex situ conservation of valuable specimens of genetic resources, as
well as for the selective replication and growth of planting stock for forest plantation
and afforestation by means of fast-growing deciduous tree species planted upon areas
damaged from drought, deforestation, industrial pollution and other negative impacts.
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KOJUIEKIUA PACTEHUN IN VITRO B I''TABHOM
BOTAHUYECKOM CAAQY

0O.U. MoakanoBa, JI.H. KonoBasioa, E.N. JIrooumoBa

denepanbHOE TOCYJAPCTBEHHOE OFOKETHOE YUpEXKIeHHe HayKu [ JIaBHBIM
o6otanuveckuii cax uMm. H.B. [luniuna Poccuiickoit akagemMun HayK

Poccus, r. Mocksa, e-mail: molkanova(@mail.ru

Coxpanenue OuopazHoOOpa3usi pacTeHHl — OJHa W3 aKTyaJlbHEWINUX 3aja4
O0oTaHnveckux cajoB. Hapsany ¢ TpaAMIIMOHHBIMM METOJAMHU COXPAHEHUS pacTEHUt
ex Situ MpUMEHEHHE KYJbTYpbl M30JUPOBAHHBIX TKaHEl M OpraHOB CTAHOBUTCS BCE
Oonee u Oonee akTyalbHbIM. Pa3zpaboTka 3(QQeKTUBHBIX METOJIOB YCTOWYMBOIO
BOCIIPOU3BO/ICTBA PACTEHUIA SBIIIETCS OCHOBOW pabOT MO COXpaHEHUIO TeHO(MOH IA.

Ha ocHoBe MaccoBoro CKpuWHUHra pa3padoTaHbl BBICOKOA(DPEKTUBHBIE
TEXHOJIOTUU KJIOHAJILHOTO MUKPOPa3MHOKEHUS pacteHuit Pa3TUIHBIX
TakcoHoMHueckux rpynm st 6onee 1200 renorunon, 144 BugoB, 57 ceMeicTs,
BKIovaromux 64 Bujaa 3aHeceHHbIX B Kpachyro knury P®. Ha ocHoBe 53Tux
HCCIIeIOBaHUIA co3/laHa KpyIHeimas B Poccun KOJUIEKIUS in vitro 1IEHHBIX BHJIOB U
copToB pacteHuii. Ocoboe BHUMaHHE YyJIENsAETCs MPUMEHEHUIO OMOTEXHOIOTUUECKUX
METOJIOB JJIi COXpaHEHWsS pEeIKUX M HCYE3aAIMUX BUAOB pacTeHuit. HaumbGomee
MpEJICTaBUTEIbHBIMM B 0OaHKEe MEPHUCTEM pEJKUX BUJOB SBISIIOTCS CeMeicTBa:
Orchidaceae, Iridaceae, Liliaceae, Paeoniaceae, Rosaceae, Amaryllidaceae,
Araliaceae.

Komnexkuust pacteHuii in vitro UCoiib3yeTcs Il U3yudeHus MOPGOTreHETHIECKUX
U pereHepalmoHHbIX MPOLECCOB Y AKCIIaHTOB. CIIOCOOHOCTh K OPTaHOTE€HE3Y in Vitro
CYIIIECTBEHHO OTJIMYAETCS MEXAY CeMelicTBaMU, BUJAMU U COpTaMH pacTeHuid. Jljis
YCTOMYMBOTO BOCIIPOU3BOJICTBA PACTEHUI OINpPEJEIeHbl KOMIIETEHTHBIE HKCILIAHTHI
(anvkanbHasE MEpUCTEMA C JINCTOBBIMU MPUMOPIUSIMH).

[TogoOpanbl  onTUMaibHBIE YCIOBHS, ONPECICHBl ONTUMAJbHBIC  THIIHI
AKCIUIAHTOB PA3/IMYHBIX XU3HEHHBIX (OPM pACTCHUd IS JUIUTEIHLHOTO XpaHEHUS
invitro (3-7°C). Ycranosiensl BakHelmme (GakTOphl, BIUSAIOIINE HA IIUTEILHOCTE
COXpaHEHUsI B yCJIOBHSX in vitro. OcoOyi0 pojib B COXpaHEHUM pacTeHUi in vitro
MPUHAIICKUT OCMOTUKAM, peTapAaHTaM U Gu3nUecKuM (akTopam KyJIbTUBUPOBAHUS
- TEMIIEPATYPE U OCBEUIEHHOCTH.

[lepBocTeneHHOe 3HAUYeHHME NPU CO3JAHUM TeHeTHUYecKoro OaHka in Vitro
YACNSETCS PENpPEe3eHTATUBHOCTM M COXPAHEHUIO TEeHETMYeCKOW 4YucToThl. Ha
MOJIETTBHBIX O0OBEKTaX, IS OIEHKU CTa0WJIBHOCTU OOpa3IOB XpaHAIIUXCS B OaHKe
in vitro, npoeaeH RAPD-ananus.

Koiutekiisi EHHBIX TE€HOTHUIIOB TMOJIEpKUBaeTca Hamu cBoime 10-15 ser ¢
MEPUOUYECKON BhICAIKOW pacTeHuil B MUTOMHUK. [loneBble MCHBITaHUS pacTeHUi
BBICQ)KCHHBIX B MUTOMHUK MOCJE JJIUTEIHHOTO (OT roja 0 15 jieT) KyJIbTUBUPOBAHUS
in Vitro, BBISBWIA OJHOPOJHOCTh HCXOJHBIM OHK3EMIUIIpaM M0 (EHOTUIIHYECKUM
MpU3HAKaM U OCOOCHHOCTSIM pOCTa.
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COLLECTION OF PLANTS IN VITRO IN THE MAIN BOTANICAL
GARDEN

O.1. Molkanova, L.N. Konovalova, E.I. Lyubimova

Federal State Institution of Science Botanical Garden named after N.V. Tsitsin
of the Russian Academy of Sciences

Russia, Moscow, e-mail: molkanova(@mail.ru

Conservation of plants biodiversity is one of the most actual problem of botanical
gardens. Equally with traditional methods of plant preservation ex situ application of
isolated tissue and organ cultures has become more and more actual. The development
of sustainable reproduction plants methods to constitute the basis for the work on
preserving the plant gene-bank.

The highly efficient technologies of clonal micropropagation of various
taxonomic group of plants have been elaborated and improved on the basis of mass
screening for more than 1200 plant genotypes attributed to 144 genera and 57 families,
including, 64 species listed the Russian Federation Red list. On the basis of these
researches the largest in Russia genepoll collection in vifro of valuable species and
cultivars plants was created.

Application of biotechnological methods for preservation of rare plant species
the special attention is given. Orchidaceae, Iridaceae, Liliaceae, Paeoniaceae,
Rosaceae, Amaryllidaceae, Araliaceae families are the most representative in bank of
rare plant species.

The collection of plants in vitro are used for studying of regeneration and
morphogenetic processed in explants.

The ability for organogenesis plant differed essentially between plant families,
species and cultivars. Competent explants for sustainable reproduction of plants
(apical meristem with leaf primordial) have been determined.

The optimum storage conditions have been selected and the optimal types of
explants have been determined for different life forms of plants for conservation
in vitro at 3-7°C. The major factors influencing on duration of explants of plants in
condition in vitro have been established. Special roles in plants conservation in vitro
play retardants, osmotics and physical factors of cultivation - temperature and light
intensity.

During creation of gene-bank in vitro primary importance is given to
representative and preservation of genetic stability. For model species RAPD-analysis
has been carried out to control the genetic stability of the items kept in bank in vitro.

The collection of valuable genotypes has been supported for more than 10-15
years periodically planting trees in nursery. Field tests of after prolonged (from one
year to 15 years) in vitro cultivation revealed their identity to original samples on the
specifics of growth and phenotypic.
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BELAMCANDA CHINENSIS (L.) DC. B KYJDbTYPE IN VITRO

A.A. MyxamerBaduHa

®denepanbHoe OIOKETHOE YUpekJieHne Hayku boraHuueckuil caj — MHCTUTYT
Y dbumckoro HayuHoro neHTpa Poccuiickoil akageMuu Hayk

Poccus, r. Yda, e-mail: mukhametvafina@mail.ru

Belamcanda chinensis (L.) DC. — TpaBSiHUCTOE KOPOTKOKOPHEBUIIHOE
MHOroJsieTHee pacteHue BoicoToi 80-150 cMm. B ecTeCTBEHHBIX YCIOBUSX TPOU3PACTAET
B Kurae, Anonun, CeBepnoit Muaumn, vHa tepputopunt Poccun — rore IIpumopckoro
Kpas.

Bun Bhecen B KpacHyro kuury Poccum, Kak HaxoAsIuiicss 1oja yrposoi
ucye3zHoBeHus, uMmeromuii 1 (E) xaTeroputo peaxkocTd U HYKJAIOUIUICS B OXpaHe
(mepedyeHb OOBEKTOB pacTUTENBbHOrO Mupa). Taike BKIOUYeH B KpacHyio KHUTY
[Tpumopckoro kpas.

Pacrenne wWHTEpECHO Kak KpacHUBOLBETYIIEE U JACKOPATUBHO-JIMCTBEHHOE.
SIBnseTcst OTHUM W3 3JIEMEHTOB TPAJIUIIMOHHOW KUTAHCKOW MEIUIIVHBI.

[TepcrieKTUBHBIM CIIOCOOOM COXpaHEHUs PEIKUX M KCUe3alolUX pacTeHUi
SIBJISIETCSL PA3MHOXKEHUE B KYJIBTYPE in Vifro.

WcnpiTanbl TpU THIIA SKCIUIAHTOB: CEMEHA, 3apOJbINM (M3 CEMSH BOCKOBOIt
CHEJIOCTH) U Ma3ylIHble MOYKHU [BETOHOCOB. ONTUMANbHBIMU HKCIJIAHTAMHU M3 TPEX
M3YUYEHHBIX OKa3aJluCh 3apojiblmu. Vcrnosb30BaHUEe METOJa KYJIbTYphl 3apOjbllla in
Vitro, BO-TIEPBBIX IMO3BONIWIO MOJAY4YUTh 10 100% CTEpUIBbHBIX 3KCIUIAHTOB, OKOJIO
70% W3 KOTOPHIX OKAa3aJUCh >KU3HECIIOCOOHBIMHM, BO-BTOPHIX COKpPATUTh CPOKH
MOJIyYEHUs PETreHpPaHTOB. Yxke uepe3 3 Mecdlla KyJIbTUBUPOBAHUS PACTEHUS-
pEreHpaHThl UMeNU CleayIolue mapaMeTpsl: aiuHa mobdera - 11,12+1,60 cm, anuHa
KopHeir — 21,26+2,15 cm, kommuectBo JuctheB — 5,17+1,19 mr. Kosddunment
MYJBTUIUIMKAIIMU cocTaBu 1-2. BecHOUl cieayroiero rojia pacTeHUs-pereHepaHThl
OBLIN BBICAXKEHBI B MoJieBbIe YciaoBus. boiee 30% pacteHuii 1[BeI U MIIOJAOHOCHIN B
TOT K€ TOJ.
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BELAMCANDA CHINENSIS (L.) DC. IN VITRO

A.A. Mukhametvafina
Botanical Garden — Institute of Ufa Scientific Center
Russia, Ufa, e-mail: mukhametvafina@mail.ru

Belamcanda chinensis (L.) DC. is herbaceous shortrhisomatous perennial plant
from 80 to 150 cm in height. In the natural conditions it grows in China, Japan, North
India, on the territory of Russia — in the south of Primorsky Krai.

The species is included in the Red book of Russia (the first category of rarity)
because it stands in need of protection.

This beautiful flower species is used as ornamental plant and it is one of the
elements of traditional chinese medicine.

Perspective method of conservation of rare and disappear plants is clonal
micropropagation. Three types of explants were tested: seeds, embryos (taken from
seeds of wax stage of ripeness) and axillaries buds of flower shoots. It is show that
optimal explants are the embryos. Embryo culture method let us reach 100% sterility
of explants and to short the time of plant-regenerants formation. After 3 months of
culture regenerated plants had the following parameters: the length of shoot — 11.12 +
1.60 cm, root length — 21.26 + 2.15 cm, number of leaves — 5.17 = 1.19 pcs.
Micropropagation coefficient was equal 1-2. Regenerated plants were transferred in
field conditions next spring. About 30% plants were started to flower and fruit in the
same year.
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CO3JAHUE KOJUIEKIHUHAX O3UMMOTIO MU SAPOBOI'O PAIICA
(BRASSICA NAPUS L.) BKYJDbTYPE IN VITRO

H.B. Hukudoposa, O.JI. Kasiuenko

HaunoHanbsHbIM yHUBEpCcUTET OMOPECYpPCOB U MPUPOIONOIB30BaHMs Y KpanuHbl
03041, Ykpauna, r. Kues, yi. ['epoeB O6oponsI 13,

e-mail: nikiforova.n.v@mail.ru

Panic (Brassica napus L.) — oaHa M3 BaXXHEHIIUX CEIHCKOXO3HCTBEHHBIX
KysnbTyp 30HBI Jlecoctenn u Ilonechs. Co3naHue BBICOKOMPOIYKTHUBHBIX COPTOB
CIOCOOCTBOBAJIO BHEJPEHUIO ATOW MACIUYHON KYJIBTYpbl B CEIBCKOE XO3SIHCTBO,
YBEJIMYECHUIO IIOCEBHBIX IUIOMIQJIE M YCOBEPIIEHCTBOBAHUIO  TEXHOJOTHU
BBIpAIIMBAHUS.

Coz/laHue KOJUIEKIMHA TeHEeTUYECKOro pa3HOOOpa3usi pacTeHui cuMrTaercs
HauOosiee 3PGHEeKTUBHBIM ITyTEM €r0 COXpaHEeHUs1, 00oraIeHus U Ucrojb3oBanus. [1pu
pemeHun NpoOJIeMbl COXpaHEHUS TeHO(QOHJAa pPACTEHUI YCIENIHO HCHOJIb3YIOTCS
METO/Ibl OMOTEXHOJIOIMH PACTeHUH, BKIIIOYAIONINE KIOHATbHOE MUKPOPAa3MHOKEHUE U
JpyTue METOJbl in Vifro, B OCHOBE KOTOPBIX JIEKUT YHUKAIbHAs TOTUIOTEHTHOCTh
pacTuTelbHON KieTKU. [ljisi MaccoBOro MOJIy4eHHs] PacTeHHl HCIOJBb3YIOT METO]
KJIIOHAJILHOTO MUKPOPAa3MHOXKHUS, KOTOpPHIH oOecreuynBaeT BBICOKUIT KO3 (UIIUEHT
Pa3MHOXEHUS, OTOOp PACTEHHI C CENEeKIIMOHHO-IIEHHBIMU MPU3HAKAMHU B YCIOBUSX
in vitro, 03J0poBJIeHHE OT NMaToreHoB. CoXpaHEeHHEe paCTUTEIBHOIO MaTepraia MOXKHO
OCYIIECTBJIATH U ITyTEM 3aMEJIEHUS €ro pocTa (pacTylire KOJUIEKIUH in Vilro).

[lenbto Hamieil paboThl Obula pa3padOTKa OMOTEXHOJIOTUYECKUX MPUEMOB IS
CO3/IaHMsI KOJUIEKIIMU TEPCHEKTUBHBIX TE€HOTHUIIOB SPOBOTO M O3MMOIO parca Ha
OCHOBE KOMIUIEKCAa METOAOB KYJIBTYPbl HU30JIMPOBAHHBIX TKAHEW U OPTraHOB in Vifro.

OObexkramu ucciienqoBanuii ObuM 18 coproB o3umoro u 20 COpTOB SPOBOIO
parnica. CrepuibHble CE€MEHAa BBOAWIM B KYJbBTYpPY in  Vitro, WCHOIb3Ys
6esropmoHanbHyto cpexy Mypacure u Ckyra (MC). Ha cenpMble CyTKU TOJyYEHHBIE
CTepUJIbHBIE MPOPOCTKU MepeHocusin Ha MC, nonosHeHHyo kunetuHom (0,25 mr/mn) u
noMeniaji B TEPMOCTaT € IOCTOSHHOW TemnepaTypoil +4°C, HHTEHCHUBHOCTBHIO
ocBerieHus 4 Kik U 16-gacoBeiM oronepugaomM. Jlasee B Tpu 3Tana (Ha 7, 14 u 21
CYTKHM) OIIEHMBAJIM COCTOSHHE PACTEHHI-PEreHEpaHTOB M WX PEAKIMI0O Ha HU3KYIO
MOJIOKUTENIbHYIO TEMIepaTypy, MOCIE€ 4Yero KOJUIEKIUIO MEPEHOCHJIM Ha CBEXKYIO
MUTATEIBHYIO Cpelly, W KYJIbTUBUPOBAIU IPU IOCTOSHHON Temreparype +24 °C.
®doronepuos; U UHTEHCUBHOCTh OCBEUIEHUS OCTaBalIMCh MNpeKHUMU. YUeperoBaHue
HU3KUX U YMEPEHHBIX TOJOXKUTEIbHBIX TEMIIepaTyp, MpU KyJIbTUBHUPOBAHUU
KOJUTIEKITUH, IPOU3BEIN B TPEXKPATHON MMOBTOPHOCTH.

B pesynbrare Hammx uccieoBaHUN ObUIM TMOJTYYEHBI MEUIEHHO pPACTyIIHe
KOJUIEKIIMM O3UMOTO U SIpoBOro parica (Brassica napus L.) in vitro ¢ 3aMmelJICHHBIMU
MeTa0OIMYEeCKUMH TIpolleccaMy  IMyTeM YepeayeMOro BO3JEHCTBUS HU3KHX H
YMEPEHHBIX MOJO0KUTEIBHBIX TEMIIEPATYP HA UCCIIEyEMbIE PETEHEPAHTHI.
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CREATION OF THE WINTER AND SPRING RAPESEED
COLLECTION (BRASSICA NAPUS L.) IN VITRO CULTURE

N.V. Nykyforova, O.L. Klyachenko
National University of Life and Environmental Sciences of Ukraine
03041, Ukraine, Kiev, Heroev Oborony Str. 13, e-mail: nikiforova.n.vi@mail.ru

Rapeseed (Brassica napus L..) is one of the most important crops of forest-steppe
and forest area zones. Creation of high-yielding varieties promoted introduction of this
oilseed crop in agriculture, increased acreage and improved the cultivation technology.

Creation of plant’s genetic diversity collections is considered to be the most
effective way to save, enrich and use it. In the performance of the problem of plants’
genetic diversity conservation plant biotechnology techniques are successfully used,
including micropropagation and other in vitro methods, which are based on unique
totipotency of plant cells. For the mass reproduction of plants the method of clonal
micropropagation is used, which provides a high multiplication factor, selection of
plants with breeding and valuable traits in vitro conditions, recovery from pathogens.
Preservation of plant material can be carried out also by slowing its growth (growing
collection in vitro).

The aim of our study was to develop biotechnological methods to create
collection of potential genotypes of spring and winter rape, based on the complex of
isolated tissues and organs in vitro methods.

The study included 18 varieties of winter and 20 varieties of spring rape. Sterile
seeds were brought in vitro culture with usage of hormone-free Murashige and Skoog
medium (MS). On the seventh day sterile seedlings were transferred on MS medium
supplemented with kinetin (0.25 mg/l) and placed in thermostat with a constant
temperature + 4°C, light intensity 4 Klux and 16 hour photoperiod. Further, in three
stages (7, 14 and 21 days) state of regenerated plants and their reaction to the low
positive temperature were evaluated, and then collection was transferred on the fresh
nutrient medium and cultivated at a constant temperature + 24°C, photoperiod and
light intensity remained the same. Alternation of low and moderate positive
temperatures during cultivation collection was made in three replications.

As a result of our research slow-growing collection of winter and spring rape
(Brassica napus 1..) in vitro with slower metabolisms was obtained through the
rotating influence of low and moderate temperatures on the investigated regenerated
plants.
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OCOBEHHOCTHU MJIMTEJIBHOI'O XPAHEHUSA PEJAKHUX BHU/I10B
PACTEHUH B YCJIOBUSX KYJbTYPBI IN VITRO.

M.A. Ceauenko, H.I'. Hopkuna

borannueckuit Cag (Muctutyt) Axanemun Hayk MonnoBbl
MD -2002, Pecnnybniuka Monnoa, Kumunes, yi. [Ibaypuii 18,
e-mail: m.s.84(@mail.ru, ninaciorchina(@mail.ru

Ha ceromusmuuii feHs A7 pernieHusl 3aja4 COXPaHEHUS U BOCCTAHOBJICHUS
reHo(oH/a peKUX U MCUE3aAI0IINX BUJOB pACTEHUH MIMPOKOE MPUMEHEHUE TOTYUUIT
METOJl KYJbTYpbl in vitro. KoiuleKuuM in vitro MOXHO JJINTEJIBHO XpaHUTh B
COCTOSSHUM AaKTUBHOTO WJM 3aMEUICHHOro pocta. Ho MOCTOsSIHHBIE TMepecaaku
pacTeHuil in vitro NOBOJNBHO TpyAo&éMkH. IToaToMy BakHOe 3HAYEHWE B CO3/IaHUU
KOJUIEKIIMA BETETAaTUBHO pPa3sMHOXAE€MBIX pPACTE€HUN [n  Vifro TOJIYy4aeT METOM
JUTUTEILHOTO OecrepecaouyHoro XpaHeHusl MpOoOUPOYHBIX pacTeHuid. JlenmoHnnpoBanue
MO3BOJISIET YMEHBIIUTh 3aTpaThl TpPyJa U BpPEMEHHU, COKOHOMUTH pPACXOJbl Ha
peakTuBbl. MeToauKu, o0ecreunBarolue MeVIEHHbBII pOCT, OCHOBAaHbl HA CHUYKEHUU
TeMIIepaTyphbl U OCBEIIEHHOCTU, MOAUGUKAIIMU CPEIbl, OCOOCHHO ITyTeM J00aBIICHUS
OCMOTHUKOB WJIH peTapJaHToB. JIJis pa3iuuHbIX KYJIbTYP MCIOJB3YIOTCS CIEIUAIbHBIE
MOU(UKAIIMN ATUX TPOLEIYp, MOITOMY IMOUCK MyTed co3/aHus OJaronpusTHBIX
YCJIOBHI /ISl JUIMTENLHOTO OecrepecaouHoro XpaHeHus NpOOUPOYHBIX PACTEHMIA
SBJISIETCS aKTyaJIbHOW MPOoOJIeMOii /Ui KaXKJI0TO KyJIbTUBUpYeMOTo Buja. O0beKkTaMu
HaIINX WCCIe0BaHM SBISIOTCA BUBI, 3aHeceHHble B KpacHyto Kuury — Fritillaria
montana, Bellevalia sarmatica, a Taxke peakuid BHUA, 00JaJarOIIUil BBICOKOI
CTETNEHBIO JIEKOpaTUBHOCTH — Lilium martagon. Panee HamMu ObUIM TTOAOOpaHBI
HanOoJiee ONTUMAIILHBIE YCIOBUS 110 UHTPOAYKIIMH JAHHBIX BUOB B YCIOBUS in Vitro,
ONTUMU3UPOBAHA CHUCTEMa MUKPOKJIOHAIBHOTO PAa3MHOXKEHUS B 3aBUCUMOCTH OT
MUHEPAIBHBIX U TOPMOHAIBHBIX (AKTOPOB MUTATENBHOU Cpejbl. 3aTeM, Korjaa ObLIo
MOJIYYEHO JIOCTATOYHOE KOJIMYECTBO PEreHEpaHTOB, CIEAYIOIMUM JTAarloM HaIIuX
ucclieIoBaHuil B pa3paboOTKe CHUCTEMBbl COXPAHEHMSI PEJKUX BHUJOB, CTaJl TOUCK
ONTUMAJIPHBIX YCIOBUM, TIPA KOTOPHIX OBLIO OBl 3(G(EKTHBHO IIUTEIHHOE
OecriepecaZlouHoe XpaHeHue pacteHuil. Pa3pabaThiBas cucteMy JEeNOHUPOBAHUS, MbI
OTTaJKUBAJIUChL OT HMMEIOIIMXCS y HAC BO3MOXHOCTEW WM pENIMIA TPOBECTH PST
HKCIIEPUMEHTOB, KOTOphIE MOTJIM OBl TOKa3aTh 3(PQPEKTUBHOCTh WCMOJIH30BAaHUS B
KauecTBE CJIEPKUBAIOIIET0 POCT PACTEHUI JIETKOJOCTYITHOTO U HEJIOPOroro peakTuBa
— caxaposa. JlJis KaxJ0ro W3 BUJOB OBUIM OINpejAeSieHbl ONTHUMAJIbHBIE YCIIOBUS,
KOTOpbIE TIO3BOJIIIOT COJIEpPKAaTh KYJBTYphl B TeueHue 12 mecsieB 0e3 mepecajiok.
BpICOKMiA MpPOIEHT KU3HECTIOCOOHOCTH MPpOoOHMpOUHBIX pacTeHmii (84-93%) ObLa
oOecriedeH KyJbTUBUPOBAHUEM MHUKPOIYKOBUYEK Ha 0Oa3oBoil cpene mno MC
(Mypacure u Ckyr, 1962) n0omoJIHEeHHONW pa3IMUHBIMUA KOHIIEHTPAIUSIMHU CaXapo3bl,
is: Lilium martagon - 100 v/n; Fritillaria montana - 90 v/n; Bellevalia sarmatica —
90 r/m.

Pactenus copepkanuck B KyJIbTypaibHOI KOMHATe (IIpU ZOOC) B TEMHOTE.
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PARTICULARITIES OF LONG-TERM STORAGE OF RARE PLANT
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To meet the challenges of preserving and restoring the gene pool of rare and
endangered plant species, the in vitro culture method is widely applied nowadays.
In vitro collections can be stored in a state of active or slow growth for a long time.
However, constantly transplanting in vitro plants is a rather laborious task. Therefore,
the method of long-term non-transplanting storage of test-tube plants is of great
importance in creating a collection of clonal in vitro plants. Deposition reduces the
time and labor spent, and allows lowering the reagent costs. The techniques that
provide for slow growth are based upon temperature and light reduction, and the
medium modification, especially by adding osmotics or retardants. For different
cultures, special modifications to these procedures are applied; hence, finding the ways
to create favorable conditions for long-term non-transplanting storage of test-tube
plants is an urgent problem for each species to be cultivated. Our research is focused
upon the species listed in the Red Book, such as Fritillaria montana, Bellevalia
sarmatica, and Lilium martagon, a highly decorative rare species. We have previously
found the best conditions possible for introducing these species in the in vitro
conditions, and optimized the microclonal reproduction system depending on the
mineral and hormonal factors of the growth-supporting nutrient medium. After
obtaining a sufficient quantity of regenerates, the next stage of our research in
developing a system for conservation of rare species has been focused upon finding
the optimal conditions for making long-term non-transplanting storage of plants
efficient. When developing a storage system, we have used the available opportunities
as a starting point and held a series of experiments to demonstrate the efficiency of
using sucrose, which is an available and inexpensive reagent, for deterring plant
growth. For each of the species, optimal conditions that allow storing the cultures for
12 months without replanting them, have been determined. A high percentage of test-
tube plant viability (84 — 93%) has been achieved by cultivating microbulbs in the
basic environment according to MS (Murashige and Skoog, 1962), supplemented with
different concentrations of sucrose, for the following: Lilium martagon — 100 g/l;
Fritillaria montana — 90 g/l; Bellevalia sarmatica — 90 g/1.

The plants have been stored in the culture room (at 20°C) in the dark.
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CKOPOCTbH BOCCTAHOBJIEHUS " KODPOUIIUEHT
PASMHOXEHUSI 3EMJUISHUKHW JIECHOW TIPU PA3JNYHOM
MPOJOJIKUTEJIBHOCTH JAETUJIPATAIIMA ANEKCOB IIEPE]
3AMOPAKVUBAHUEM

A.HN. CoaoBreBa, O.H. Beiconkasn

denepanbHOE TOCYIapCTBEHHOE OIOJKETHOE YyupekaeHue Hayku HMHCTUTYT
¢uznonorun pactennii uM. K.A. Tumupsizea PAH

127276, Poccusi, Mocksa, yn. boranuyeckas, 35,

e-mail: slvjova.aleksandra@rambler.ru

B mnocnennue ngrtHaauath JeT NpU  KPUOCOXPAHEHWU TKaHEH# M OpraHoB
pacTeHuil Bce yalle MNPUMEHSIOT MPOTOKOJbL, HECBSI3aHHBIE C MCHOJIb30BaHUEM
JIOPOTOCTOSAIIET0 U CJIOXKHOIO B OOCITYKMBAaHUU MPOrpaMMHOIO 0OOpYJOBaHUs, B
YacTHOCTH, HaOWpaeT MOMyJIIPHOCTh METOJ AETHApaTallid, MOCKOJIbKY OH MPOCT U
MO3BOJISIET ~ WCKIIOUYUTh WHKYOMpOBaHME KJIETOK B  pacTBOpax TOKCUYHBIX
KpUONPOTEKTOPOB. OJHAKO HEOOXOJUMO 0co00€ BHUMAHUE YJEIATh PEKUMY
JeruipaTallid pacTUTENIBHOTO MaTepHuala, MOCKOJIbKY OH UMEET OrpOMHOE 3HaYeHHE
JUISL BOCCTAHOBJICHHSI TKaHEH 1Mociie UX OTTauBaHMS.

B kayectBe 00BEKTa MCClIEJOBAaHUS MCIIOJIB30BAIA AMEKChI, U30JUPOBAHHbBIE U3
pactenwuii 3emussuuku (Fragaria vesca L., copta Reine des Valles), KylbTUBHpPYEMBIX
in vitro. llepen 3aMopa)kMBaHUEM, IOCIE COOTBETCTBYIOIIEH IMOJTOTOBKHU, areKChl
JETUIPaTUPOBAIA B CTEPUIIBHOM TIOTOKE BO3/yXa JaMUHap-Ookca B TeueHue 3, 4 uiu
5 4, kaxnas rpymnmna Bkiaouyaga B ceds 10-16 oOpasioB, OMNBIT TPOBOJAWINA B
JIBYKpaTHON TOBTOPHOCTH.

JlocTOBEpHO MOKA3aHO, YTO MPOJOJIKUTENBHOCT AETUPATAIINU, UCIIONIb3YyeMast
B paMKax Halllero WCCIEI0OBaHUsl, HE OKa3blBaja CYIIECTBEHHOIO BIIUAHMS Ha
JKU3HECTIOCOOHOCTh 00pa3loB F. vesca 1oclie UX 3aMOpaKMBaHUS B JKUJKOM a30Te.
Omna cocraBmiia okoso 80%. Aniekchl, IpUHAUIEKAIUE K Pa3HBIM OIBITHBIM IpyIIIaMm,
BOCCTaHaBJIMBAJIM POCT C HEOJMHAKOBOM CKOpPOCThIO. bpicTpee Bcex NpuU3HAKU
JKU3HECTIOCOOHOCTU  TMPOSBISUIM  alleKChl, KOTOpbIE IMepell  3aMOpaKuBaHUEM
JeTuApaTUpOBaAId B TeueHUe S5 4. BeposTHO, IpU YMEHBUIEHUH MPOAOKUTEIEHOCTH
JETUJIpaTallii MPOUCXOAUT HEJIOCTATOYHOE yJaJlleHue CBOOOJHOM BOJABI U3 TKaHEH U
KaK CJIEJICTBUE PACTUTENIbHBIA MaTepHall MOBPEXKIAETCS BO BPEMS 3aMOpaXKUBaHUS U
oTTamBaHMs U3-3a 00pa3oBaHMs KpHUCTalimyeckoro Jpia. Kpome Toro, pacreHus,
MOJyYeHHbIE U3 alleKCOB, KOTOpbIE JErMpaTUpOBad B TedeHwe 3, 4 win 5 u,
3HAUUTENBHO OTIMYAIUCH JIPYr OT Jpyra mo Kod(h@UIMEHTY pa3MHOXKEHUs. Y
pacTeHuil, BOCCTAaHOBJEHHBIX IIOC]IE€ KPHUOCOXPAHEHUS U3 aleKCOB, KOTOphIE
MOJICYIIUBAJIN B T€YEHUE 5 4, KOA((UIIMEHT pa3MHOKEHUS ObLI B /IBa pa3a BhIIIE, YEM
Y pacTeHHii, BOCCTAHOBJIEHHBIX U3 allEKCOB, KOTOPbIE JIETUIPATUPOBAIHN B T€UEHUE 3 Y.

Paboma eévinonnerna npu noooepocke epanma PODOU No 14-04-316135.
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RECOVERY AND PROPAGATION RATES OF FOREST
STRAWBERRY DERIVED FROM CRYOPRESERVATION
FOLLOWED DIFFERENT DEHYDRATION DURATION

A.L Solov’yova, O.N. Vysotskaya
Timiryazev Institute of Plant Physiology, Russian Academy of Sciences

127276, Russia, Moscow, Botanicheskaya Str. 35,
e-mail: slvjova.aleksandra@rambler.ru

Cryopreservation protocols not included high cost and complex cryo-freezers are
frequently used in preservation of plant tissues and organs the last fifteen years.
Dehydration is a simple cryopreservation techniques which allow eliminate the
incubation of plant cells in toxic cryoprotectant solutions. The regime of plant cell
dehydration is particularly important to achieve the successful tissue recovery after
rewarming.

Shoot tips excised from in vitro strawberry plants (Fragaria vesca L., cv. Reine
des Valles) was used in the present study. The shoot tips were dehydrated in sterile
airflow for three, four or five hours before freezing, each group of shoot tips included
10-16 samples. The experiment was repeated twice.

It was revealed the dehydration duration not significantly affected the viability of
strawberry shoot tips after freezing in liquid nitrogen in our experiments. Regrowth
frequency was about 80%.

The experimental groups were significantly different at recovery rates. The group
of specimens having been dehydrated for five hours before freezing had highest rate of
recovery. The decrease of dehydration duration probably led to deficient free water
removal from the tissues and as a consequence ice crystals formed and damaged the
plant material during freezing and rewarming. Further, the plants obtained from the
shoot tips having been dehydrated for three, four or five hours, were significantly
different at a rate of propagation. Maximum of propagation rate was observed in the
latter experimental group of plants. Propagation rate of plants recovered from
cryopreserved shoot tips having been previously dehydrated for five hours was two
times higher than that of plants recovered from shoot tips having been dehydrated for
three hours.

The work supported by grant RFBR No14-04-316135.
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COXPAHEHUE U U3YYEHUE B YCJIOBUSAX IN VITRO TEHO®OHIA
CUPEHU CEJIEKIIMUM IBC HAH BEJIAPYCHU

E.B. CnupugoBny, A.b. Baacoa, A.H. IOxumyk, H.I'. Bpeas, A.B. 3ybapes,
T.U. domeHnko

I'HY «llentpaneHbiii OoTtanuveckuit cax HarumoHanbHOW akamemMuu Hayk
bemapycny,

270012, Pecny6nuka benapycs, r. Munck, yi. Cypranosa 2B,

e-mail: A_Spiridovich(@cbg.org.by

B nacrosmee Bpemst OMOTEXHOJIOrMYecKas KOJUIEKIMS in vitro pojxa Syringa
[HentpansHoro 6oranndeckoro cajga HAH benapycu coctout u3z 66 copToB U BUJIOB.
Bce copra cobcrBenHoit cenekiun [{bC BBeneHBI B KyJbTypy in Vitro, Kak LICHHBIN
MaTepual, MpeACTaB/IOMINNA  HAIMOHAJIBHOE HAcleIue B HUCTOPUYECKOM U
FeHETUYECKOM OTHOLIECHUHU.

CoxpaHeHue UCXO/IHOTO T'€HOTUIA Y TIOJYUYEHHBIX MUKPOKJIOHOB HEMAIOBAXKHOE
YCIIOBUE JIIsl CTaOWIBHOIO NOJJEP/KaHUSA KOJUIEKIIMU in Vifro Hapsaxy ¢ 1noadopoM
ONTUMAJILHOTO COCTaBa MUTATENBHBIX CPEJl, UCIIOJIB3YEMOI0 TOPMOHAIBHOrO OajaHca
U psaga apyrux ¢GakTopoB. VM3MEHYMBOCTH Cpeid pacTeHUN-PETeHEpaHTOB in Vitro
ObIBaeT oOyeHb BBICOKOH. Hambosee BepOATHBIMU HCTOYHMKAMHU T'€HETUYECKON
BapuabeIbHOCTH MOTYT SBJIATHCS MYTalldd, XpPOMOCOMHBIE HApyIIEHHUs, a TaKkKe
BO3HMKHOBEHHE IMOJIMILIONIHBIX KIETOK. DT M3MEHEHUS HAKaIUIMBAKOTCS, TJIaBHBIM
o0pa3oMm, IMpU KyJbTUBUPOBAaHUM KaJTyCHBIX TKaHeil. Cieayer OTMETUTh, 4TO
re”Hotunel Syringa spp. B LIBC nosydanu npsMbIM OpraHOT€HE30M U3 allMKAJIbHBIX U
aKCWIISIPHBIX Toyek 0e3 oOpazoBaHus Kayca. Takum oOpa3zoM, B pa3paboTaHHOU
HaMU TEXHOJIOTMM €Tal, MpH KOTOpoM Haulosiee 4acTo HaOJIIOJAeTCsl HaKOILIEHUE
TE€HETUYECKHUX OTKJIOHEHUH — KYJIbTUBUPOBAHME KaJLITyca, OTCYTCTBYET.

[IpoBeneH cpaBHUTENBHBIH aHAJIW3 KIOHOB M HCXOJHBIX T'€HOTUIIOB C
ucnosib3oBanueM RAPD-PCR u ISSR-PCR. IlpumeHeHHBIE METOABI MOKA3AIM, YTO
in vitro NOIYJISIIUN PA3IMYHBIX T€HOTUIIOB PA3JIMYAOTCS IO CTENEHU T'€HETUYECKOM
BapralebHOCTH MX INpejcTaBuTeneil. BapuaGeabHOCTH MposiBisiachk B 0OHAPYKEHUU
YHUKAJIBHBIX JUISl HEKOTOPBIX pacTeHuid noaumop¢pHeix jokycoB /IHK (kauecTBeHHBIE
paznuyus), a TakKe pa3InyHONW KOJIMYECTBEHHON MHTEHCUBHOCTH TOMOJIOTMUHBIX JJIs
reHoTuna ¢parMeHToB. MeTo/bl TO3BOJSIOT C  BBICOKOH  JTOCTOBEPHOCTHIO
KOHTPOJIMPOBATH IIPOLIECC BOCIIPOM3BOJICTBA UCXOJHOTO T'€HOTHIIA.

buorexHonornyeckass KOJUIEKIUSI CUPEHM SIBISIETCS YHUKAJIbHBIM (OHIIOM IS
cenekoHHoit pa6otel. [lomyuennsie ganubie 1o JIHK TunupoBanuio oOpasiioB
KOJUIEKIIMM CHPEHU BKIIIOYEHBI B OTIENBHBIA pa3jen «bHOXMMHYECKHE IacIopTa»
nHopManMoHHO-TIoUCKOBOM  cucteMbl  Hortus  Botanicus Centralis — Info
(http://hbc.bas-net.by/beb/) u paznenos noprana CoBera 6oTaHnyeckux cajioB Poccun,
benapycu u Kazaxcrana (http://hortusbotanicus.ru), 4To JaeT OCHOBY JJIsl paCHIMPEHHUS
COTpyIHUYECTBA M  HMHQOPMAMOHHOIO OOMEHa B  LEISIX  COXpaHEHUS
O6uopazHooOpa3us.
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CONSERVATION AND STUDY OF THE LILAC GENE POOL IN
VITRO OF CBG NAS BELARUS BREEDING

A. Spirydovich, A. Vlasava, A. Uchimuk, N. Brel, A. Zubarev, T. Fomenko
Central Botanical Gardens NAS of Belarus
270012, Belarus, Minsk, Surganova Str. 2B, e-mail: A Spiridovich(@cbg.org.by

Syringa biotechnology collection in vitro of Central Botanical Gardens NAS of
Belarus consists of 66 species and varieties. All varieties of CBG selection introduced
in culture in vitro, as a valuable material of national heritage, historically and
genetically.

Preservation of the original genotype of obtained mikroklones is an important
task (condition) along with the selection of the optimal composition of culture media,
used hormonal balance and other factors. Variability among plants regenerated in vitro
can be very high. The most likely source of genetic variability can be mutations,
chromosomal disorders, as well as the occurrence of polyploidy cells. These changes
are accumulated mainly by tissue.

It should be noted, that Syringa genotypes of in vitro CBG collection were
prepared by direct organogenesis from apical and axillary buds without callus
formation. Thus, the proposed technology does not contain the step of callus formation
in which the accumulation of genetic abnormalities most frequently observed.

A comparative analysis of clones and initial genotypes using RAPD-PCR and
ISSR-PCR was conducted. The applicated methods showed that in vitro populations of
different genotypes differ in the degree of genetic variability of their representatives.
Variability manifested in finding some unique plant polymorphic DNA loci
(qualitative differences ), as well as various quantitative intensity of homologous
genotype fragments. These methods allow to control the process of original genotype
reproduction with high reliability.

Lilac collection of CBG NAS of Belarus is a unique foundation for breeding .
The data of DNA typing lilac collection samples included in a separate section "
Biochemical passport" of information system Hortus Botanicus Centralis - Info
(http://hbc.bas-net.by/beb/) and sections of the portal Council of botanical gardens of
Russia, Belarus and Kazakhstan (http://hortusbotanicus.ru), which provides the basis
for enhanced cooperation and information exchange in order to preserve biodiversity.
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KPUOKOHCEPBALIUA KYJBTUBUPYEMOI'O KAPTO®EJA U3
IN VITRO KOJUIEKLIMU BUP

H.A. llIBauko, H.H. BoakoBa, T.A. I'aBpusieHko

'ocynapcTBeHHOe ~ Hay4dHoe  yupexiaeHue  Bcepoccuiickuii ~ Hay4yHO-
UCClle]OBaTeIbCKUA MHCTUTYT pacTeHueBoactBa uMm. H. WM. Basunosa
Poccuiickoil akaneMun cesbcKOX035ICTBEHHBIX HaYK,

190000, Poccus, r. Cankr-IlerepOypr, yn. bonsmas Mopckas 42-44,

e-mail: n_shvachko(@mail .ru

B xomnexiuu BUP coxpansiercst okosio 8000 oO6pa3iioB kapTodesiss, B OCHOBHOM
B TIOJIEBBIX KOJUIEKIMsIX. JlJs HalexHoro coxpaHeHusi reHopoHaa KapTtoders,
MOMHUMO TIOJIEBBIX KOJUIEKIIMHA HEOO0XOAMMO co3JaBaTh JAyOJeTHBIE in Vitro W
Kpuokosuiekuuu. Ilpu kpuoxpanenun Bce MeTaOoJIMYecKHe MPOIECChl B PACTEHUSIX
(aKkTUUeCKl OCTaHABIMBAIOTCA M TEOPETHMYECKU BO3MOXKHO OECCPOUHO JIOJITO
COXPaHITh T€HETUYECKU CTAaOWIbHBIA PACTUTENIbHBIN MaTepual B KOHTPOIUPYEMBIX
yCIOBUSIX cpelibl. B TaHHO# paboTe MBI UCCIe0BaIN PEreHePAMOHHYI0 CIOCOOHOCTD
MOYEK MOcjie KpUopazMopaKuBaHus 00pasioB KapTodens u3 in vitro kouiekiuu BUP.

Martepuanom ucciieIoBaHus CIYKUIN MECTHBIE copTa KapTodelis U3 pa3IuyHbIX
AKCIIeTUIMOHHBIX  cOopoB  BUP B  HOxHOU AMepuke, NpearnoNoKUTEIbHO
OTJUYAIONINECS] MO CBOEH YCTOWYMBOCTU K HHU3KMM TemiiepaTypaM. Hamu Obliu
chopmupoBansl Tpu rpy1isl: (1) o6pasiibl, coOpanHbie B UK, B pernoHax Ha BBICOTE
Menee 200 MeTpoB H.y.M.; (2) oOpa3iibl, TUIIOWJIHBIX U TETPAIIOMIHBIX aHIUUCKUX
BUJI0B, coOpaHHbIe B Komym0Oun, Ilepy, bonueuu Ha BbicoTax ot 2200 no 2850 meTpoB
H.y.M.; (3) 00pa3ipl BEICOKOTOPHBIX aHAMMCKUX BUJI0B, coOpaHHbie B [lepy, bonusun
Ha BeicoTe Oosiee 3800 MeTpoB H.y.M. (BEpXHHMI1 TIpejiesl Bo3eibiBaHus kaptodens). B
JaHHOI paboTe i KPUOKOHCEpBAallMM HCIoib30BaH Meton Droplet vitrification
(Panis et al., 2005) ¢ monuduxarmeit (Shvachko and Gavrilenko, 2011; Jlynaesa u ap.,
2011). Ilomydensl ciieayronue pe3yJibTaThl.

Jlist obpasioB rpymmnbl (1) 3HaUEHUS] pEereHepallMOHHON CIIOCOOHOCTH IOYEK
BapbupoBaimu ot 41,8+£1,0% nmo 71,1+1,9%, cpennee 3HaueHuE pereHepalvoOHHOMN
criocoOHOCTU 00pa3loB sl AaHHOW rpynmbl coctaBuio 38,7%. [lns oOpasuos
rpyIibl (2) 3HaU€HUS pereHepallMoOHHON CIIOCOOHOCTH BapbUupoBaiu oT 26,7+2,8% 110
91,7+0,9%; cpennee 3HaueHue coctaBuio 56,8%. Jlnga obpasuoB rpynmsl (3) Obuin
MOJIyYEHbl 3HAUYEHMs pPEreHEepalMoHHON crnocoOHocTH Tmouek oT 55,4+0,2% no
76,7+6,1%, co cpenHuM 3HaueHueM 66,3%.

B npenenax kaxjaoil rpyImiibl BBISIBJICHO CYIIECTBEHHOE BIUSHUE T'€HOTHUIIA Ha
pereHepalMoHHyI0  CIOCOOHOCTh IOYEK TOcCie KpuopasMopaxuBaHus. bwuin
BBISIBJIEHBl CTATUCTUYECKU 3HAUMMBIE pPA3JIMUUsl B PEreHEPAllMOHHON CHOCOOHOCTH
MeXy oOpasnamu, coOpaHHbiMU B Ynnu (rpymnma 1) ¥ BBICOKOTOPHBIMU OOpasiiaMu
(rpynna 3). M3yueHHble 00pa3ipl 3a105KEHBl Ha JJIUTEIbHOE XpaHEHUE B KpUOOAHK
BUP.
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CRYOPRESERVATION OF CULTIVATED POTATO FROM IN VITRO
COLLECTION OF VIR

N.A. Shvachko, N.N. Volkova, T.A. Gavrylenko

N.I.Vavilov Institute of Plant Industry (VIR), Russian Academy of Agricultural
Sciences

190000, Russia, St. Petersburg, Bolshaya Morskaya, 42-44,

e-mail: n_shvachko(@mail .ru

Potato collection in VIR is stored about 8000 accessions, mainly under the field
conditions. In addition to field collection must be created in vitro and cryocollections
for duplicate security. At cryopreservation all metabolic processes in plant cells stop
and it is theoretically possible to maintain genetically stable plant materials in the long
term. In our work we investigated regeneration rates of potato buds after rewarming of
samples from in vitro potato collection of VIR.

The plant material used consisted of 21 accessions of South America potato
landraces with presumably different resistance to low temperatures. The material was
divided into three groups: (1) the samples collected in Chile (about 200 meters above
sea level); (2) samples of diploid and tetraploid Andean species collected in Colombia,
Peru, Bolivia, at altitudes of 2200 to 2850 meters above sea level; (3) samples of high
Andean species, collected in Peru, Bolivia, at an altitude of 3800 meters above sea
level (upper limit of cultivation of potatoes). For cryopreservation we used the droplet-
vitrification method of Panis et al. (2005) with modification (Shvachko and
Gavrilenko, 2011; Dunaeva et al, 2011). Following results were obtained.

For samples of group (1) the value of the of regeneration rate varied from
41.8£1.0% to 71.1+1.9%, %; the medium value of regeneration rates of samples for
this group was 38.7%. For samples of group (2) the value of regeneration rate varied
from 26.7+2.8% to 91.7£0.9%:; the medium value of regeneration rates of samples for
this group was 56.8%. For samples of group (3) the value of regeneration rate varied
from 55.4+0.2% to 76.7+6.1%; with the medium value 66.3%.

The regeneration rates within each group were depended on genotype. There
were found statistical differences in regeneration rate between samples collected in
Chile (group 1) and high-altitude samples (group 3). The studied samples were left in
cryotank on the long-term storage in the VIR Cryobank.
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AEIIOHAPOBAHHUE PEAKUX BU10OB JIJEKAPCTBEHHBIX
PACTEHUM B KOJUIEKIIUUA IN VITRO

T.A. ®omenko, E.B. CnupugoBuu, U.®. Baiinosckas, JI.I'. bepauuesen,
T.B. Ma3zyp

LlenTpanpabiil 6oTanndeckuii can HAH benapycu

270012, Pecny6nuka benapych, r. Munck, yi. Cypranosa 2B,

e-mail: fomenko_til@mail.ru

B ornene Ouoxumuum M OMOTEXHOJNOTMM pAacTEHUH CO3[aHa KOJUIEKIUS
JIEKapCTBEHHBIX pacTeHudt in  vitro jnas  ¢GopMupoBaHusi 0a3bl  peCcypcoB
MEPCHEKTUBHBIX IIEHHBIX BUJIOB U COXpaHEeHMsI reHopoH1a. OAHON M3 BaKHBIX 3a7a4
KJIIETOYHOW OWOTEXHOJIOTUU SABJISIETCS OOECHEUYUTh HAJIEKHOE XPAHEHUE IIEHHBIX
TE€HOTUIIOB HEOTPAHUUEHHOE BPEMSI B YCIOBUSX i7 Vitro METOJIOM JIETIOHUPOBAHUS WU
KpUOKOHCepBalMU. J[Ji1 TOPMOMKEHHUS NPOLECCOB POCTa HUCIOJB3YIOT pa3jindHbIe
peTapAaHThl (MAHHUT, XJIOPXOJIUHXJIOPU, ajlap, aHIUMUAO U JIp.). JJas 1IuTenbHoro
COXpaHEHMsI B KyJIbType in vitro Agastache rugosa, B cpely KyJbTUBUPOBAHUS
n00aBysuIM MaHHUT B KoHIeHTpamu 10, 20 u 30 1/, 9yTo 3aMeIIsIo pPOCT pacTeHH ¢
YBEJIMYEHUEM B  Cpelle  KYJbTUBUPOBAHUS  KOHLEHTpauuu MaHHUTa. llpum
nenoHupoBanus Scutellaria baicalensis HaMu UCTIOJIB30BAJICS MOJTUBUHWITIUPPOJIUAIOH
(IIBIT) B xonmnentparusax 20, 50, 100 u 150 mr/a. TIBII ucnons3yercss B KyJabType
KJIETOK M TKaHEW ¢ OJHOW CTOPOHBI KaK peTaplaHT, a ¢ APYroi, KakK Karajau3arop
CUHTE3a dH/IOTEHHBIX O€JIKOB B CYCIIEH3MOHHBIX KYJbTypaX pacTeHuil. O JHOBpEMEHHO
C 3aMeJIJICHHEM POCTa pacTeHUi HaOJIr0Jany MHAYKIUIO Pa3BUTHA MA3yIIHBIX MOYEK.
JloGapyieHne B cpeay MaHHHUTa MPUBOJWIO K BUTpUPHUKAIMH TTOOETOB, OJHAKO
MEPEHOC pacTeHUN Ha cpeay, He COJEepXKalllyl0 MaHHWTA, MPUBOIWI K CHSITHIO
BUTPUGUKAIIMKA U HOPMAJILHOMY Pa3BUTHIO pacTeHuil. CyOKyJIbTUBUPOBAHHE MOKHO
YIJIMHATH 10 6-24 MecsilleB, TMOMECTUB KOJUIEKIIMIO B  YCIOBHS  HU3KHX
MOJIOKUTENBHBIX TeMmIiieparyp. BpiOop TeMmiepaTypsl [Uisi XpaHEHUs MaTepuaia
onpejensercd OcOOCHHOCTAMU BHJIa pPAacTEHUs, €ro XOJIOAOCTOMKOCThIO. Tak, s
KyJbTYyp, HOpMajdbHO pactymux mpu 20-25°C, Tpebyemas Temmeparypa s
JIETIOHUPOBAHUA HAXOAUTCA B quara3zone 5-10°C, mis KyJbTyp, Mporu3pacTaronux mpu
temneparype 30°C - B nuanazone 10-15C°. Pactenust kaauiio capMaTCKOro XpaHWIn
npu Temneparype +8-10°C ¥ TOHIKEHHO# OCBEIEHHOCTH Ha Cpejie JUIs YKOPEHEHHs
MC, conepxarieit 0,3 mr/n UYK B Teuenue 6-8 mecsiieB. JlenmoHupoBanue KOJIEKITUH
C UCIOJIb30BAaHUEM HHU3KHUX TeMIIEpaTyp MPOBOJAUTCS MPU MOHMKEHHOM OCBEIICHUM.
JlJis  AemoHUpOBaHMsI PACTeHWd B KOJUICKIIUU i1 Vilro WCIONB3YIOT BEIecTBa,
CIIOCOOHBIE TOPMO3UTH yJJIMHEHWE cTe0leil pacTeHusi, HO HE OKa3bIBaroL[Ue
OTPULATENIBHOTO BIMSHUS Ha Jpyrue (U3noJoruyeckue npouecchl. Pactenust kaamio
capMmarckoro Melittis sarmatica M HaNepCTAHKU IypuypHoul Digitalis purpurea
KyJIbTUBUpOBaIU Ha cpere MC ¢ nobaBieHueM XJIOpXOJIUHXIOpUIa B KOHIIEHTpAlUU
150 u 300 wmr/m, 9To OKa3bpIBAJIO YyTHETAIOIIEe BIUSHUE HAa MOpPGOMETPUUYECKUE
MoKasareiau u Ha oOpazoBaHue MOOErOB M3 Ma3yIIHBIX Mouek. Pa3paboTka mMeTo10B
JICTIOHUPOBAHUS TIOKa3alla WHJMBUYAIbHBIN XapakTep mojbopa  yCIOBUN ISt
KOHKpPETHOT'O T'€HOTHIIA.
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DEPOSITION OF RARE SPECIES OF PLANTS IN THE IN VITRO
COLLECTION

T.I. Fomenko, E.V. Spiridovich, I.LF. Vaynovskaya, L.G. Berdichevets,
T.W. Masur

Central Botanical Garden NAN of Belarus

270012, Belarus, Minsk, Ul. Surganova 2B, e-mail: fomenko til@mail.ru

The collection of plants of in vitro for the formation of the resources base of
perspective valuable types and gene pool preservation is created in the department of
biochemistry and biotechnology of plants. One of the important problems of cellular
biotechnology is to provide reliable storage of valuable genotypes for unlimited time
in the conditions of in vitro by the methods of deposition or cryoconservation. Various
retardants (mannitol, chlorcholinchlorid, alar, anstimidol, etc.) are used to break the
process of growth. For a long preservation of in vitro culture Agastache rugosa the
concentration of 10, 20 and 30 g/l on medium of cultivation was added which slowed
down the growth of plants with reaction strengthening with increase in the
environment of cultivation of mannitol concentration. At Scutellaria baicalensis
deposition we used polyvinilpyrolidon (PVP) in concentration of 20, 50, 100 and
150 mg/l. PVP used in culture of cells and tissues on the one hand as a retardant, with
another, as the catalyst of synthesis of endogenous proteins in suspension cultures of
plants. At the same time with delay of growth of plants we observed the induction of
the lateral buds development. It is proven that a mannitol addition to culture medium
of all considered options led to vitrification of shoots, however, replacing plants in
culture medium which doesn't contain a mannitol, led to removal of vitrification and
normal development of plants. Subcultivation can be extended till 6-24 months, having
placed the collection in conditions of low positive temperatures. Temperature choice
for material storage is defined by features of a plant species, its cold resistance. Thus,
for the cultures normally growing at 20-25°C, the demanded temperature for
deposition is to be ranged from 5°C to 10°C, for the cultures growing at the
temperature of 30°C, - from 10°C to 15°C. Deposition of collections with use of low
temperatures is carried out at the lowered lighting. Plants Melittis sarmatica were
stored within 6-8 months at the temperature of + 8-10°C on the MS culture medium
for rooting containing 0.3 mg/l IAA and at the lowered illumination. For deposition of
plants of in vitro collection the substances capable of slowing down lengthening of a
plant stalks, but having no negative impact on other physiological processes are used.
Plants Melittis sarmatica and Digitalis purpurea were cultivated on the MS
environment with the addition of chlorcholinchlorid in the concentration of 150 and
300 mg/l which had an oppressing impact on morphometric indicators and formation
of shoots from the lateral buds. The development of deposition methods has shown an
individual way of choosing conditions for a concrete genotype.
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MN3YYEHUE 'EHETUYECKOI'O PASBHOOBPA3US CEJIEKIIMOHHBIX
COPTOB KAPTO®EJISI HA OCHOBE AHAJIN3A ITIOJIMMOP®U3IMA
HNOCJEIOBATEJBLHOCTEM SIZIEPHOM U OPT AHEJIbHBIX THK

0.10. AntonoBa, H.A. lIBauko, O.FO. IlyBasaos, JI.KO. HoBukosa,
JI.A. Koctuna, T.A. I'aBpuiienko

I'HY Bcepoccuiickuii Hay4YHO-UCCIEA0BATEIbCKUA NWHCTUTYT PACTEHUEBOICTBA
nM. H.M. BaBunoBa Poccensxo3zakageMun

190000, Poccus, r. Cankt-IlerepOypr, yn. bonsmas Mopckas 42-44,

e-mail: n_shvachko(@mail .ru

®opmupoBaHue OOBEKTUBHBIX TIpEJICTABICHUII 00 YpOBHE U  CIIEKTpe
TE€HETUYECKOr0 pa3Ho00pa3usi KyJIbTUBUPYEMBIX PACTEHUHN CYIIECTBEHHO PaCUIUpSIET
BO3MOXHOCTU PETUCTPAIMK, CUCTEeMATU3aIlNU, COXPAaHEHUsI COPTOBOro reHodoHAa U
€ro paroHaJIbHOTO MCIOJb30BAHMS B CEJIEKIMU. 3a/iadya HACTOSIIEr0 MCCIIe0OBaHUS
cocTosyla B M3YyUYEHHU TEHETUYECKOro pa3zHooOpasussi M B TE€HOTUIIMPOBAHUU
CEJIEKIIMOHHBIX COPTOB KapTodes ¢ ucnoib3oBanueM pazinuisix JIHK-mapkepos.

Marepuan uccineqoBaHus BKIOUYal 185 ceNeKIMOHHBIX COPTOB U3 KOJUIEKIUU
BUP. T'eHoTUnMpoBaHWE COPTOB MPOBOJWIM C HCIIOJIB30BAHUEM MOHOJOKYCHBIX
snepHbix SSR mapkepoB u3 Habopa PGI (Ghislain et al,. 2009). [Jlns o6paGoTku
pesyapTraToB SSR ananuza ucnons3zoBanu J[HK-ananuzatop Li-Cor 4300S. Twurbl
IUTOIUIa3M COpPTOB ompeaesuii npu nomomu [I[P-ananm3a ¢ mnpalimepamu,
cienuPuUHBIMA K  OTHEIbHBIM  mociefoBatenpHocTsIM  xinJIHK u  mT/IHK.
JIOTIOTHUTENHLHO MPOBEJIEH MapKep OMOCPEIOBaHHBINM OTOOP C UCHOJIB30BAHUEM CEPUU
CAPS u SCAR MapkepoB, acCOLMMPOBAHHBIX C¢ R T€HaMU, KOHTPOJHUPYIOIIUMHU
yCcTOHYMBOCTh K pa3iauuyHbeiM matoreHaM: (1) k Bupycam XBK um YBK - mapxepsi
CP60/Ddel u GP122/EcoRV, RYSC3, TecHO cueruieHHble ¢ TeHaMu Rx/, u Ry-f g,
Ry 445, cooTBercTBEeHHO; (2) Mapkep NI-25, cuemnensslii ¢ reHom  Senl,
KOHTPOJUPYIOIIUM YCTOMUMBOCTh K marotuily 1 Bo3OyauTtens paka kaprodens -
Synchytrium endobioticum; (3) wmapkepbl TG689, 239E4dleft/Alu I u Grol-4,
acCOIMUPOBAHHbIE € TE€HAMU HI wu Grol-4, BOBJICYEHHBIMH B KOHTPOJb
YCTOMYUBOCTH K 30JI0TUCTOM KapTodenbHol Hemarone Globodera rostochiensis,
narotun Rol.

Ha ocnoBanum pesynapTaToB aHanusza noidumopdusma 14 nSSR nokycor
npoBeieHo reHotunupoBanue 118 coproB u3 koswtekiuu BUP. Ilokazano, 4to st
OJIHO3HAYHOT'O Pa3JINYEHUs! CEJIEKIIMOHHBIX COPTOB M3YYEHHOI BBIOOPKH JAOCTATOUHO
3 map mpaitmepoB: Copra Tpex OCHOBHBIX TIEPUOJOB CEJIEKIMHU KapTodems
pa3IuyYaloTCs MO ToKaszareasM YpoBHS Toaumopdusma sijaepHbix SSR - mapkepos,
4acTOTaM TUIIOB LMTOIUIA3M M [0 4YacToTaM ajuielield R TE€HOB, KOHTPOJMPYIOIIUX
YCTOWYMBOCTD K PA3IMYHBIM 3a00JIEBAHUSIM.

[Tonyuyennass wuHbopMarsi TO3BOJMT CO3/aTh B JaJIbHEHUINIEM CHUCTEMY
UJCHTU(PUKAIMA U PETUCTpallud COPTOB M MOXKET OBITh BOCTpeOOBaHAa B CUCTEME
cepTudUKaIMd CEMEHHOro Kaprodeis, a Takke B TeHOaHKaxX, COXPaHSIONIUX
pazHooOpa3ue KyJIbTYypPHBIX PACTEHUN.
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STUDY OF GENETIC DIVERSITY IN POTATO CULTIVARS USING
ANALYSIS OF SEQUENCE POLYMORPHISM OF NUCLEAR AND
ORGANELLE DNA

0.Y. Antonova, N.A. Shvachko, O.Y. Shuvalov, L.Y. Novikova, L.I. Kostina,
T.A. Gavrilenko

N.I.Vavilov Institute of Plant Industry (VIR), Russian Academy of Agricultural
Sciences

190000, Russia, St.- Petersburg, Bolshaya Morskaya 42-44,

e-mail: n_shvachko(@mail .ru

The creation of objective knowledge about the level and range of genetic
diversity of cultivated plants greatly enhances the registration, classification,
preservation of the gene pool of high-quality management and its use in breeding. The
purpose of this study was to investigate genetic diversity of breeding potato cultivars
and their genotyping using different DNA markers.

The plant material used consisted of 185 breeding potato cultivars from VIR
collection. Genotyping was carried out using the various monolocus nuclear
microsatellite (nSSR) markers from a PGI-set (Ghislain et al,. 2009). For registration
of the results of SSR analysis DNA analyzer Li-Cor 4300S was used. The cytoplasmic
types of cultivars were determined by PCR analysis with primers specific to the
individual sequences of cp-DNA and mtDNA.

Additionally MAS screening was performed using a series of CAPS and SCAR
markers which are associated with the R genes controlling resistance to various
pathogens: (1) for viruses PVX and PVY — the markers CP60/Ddelss,
GP122/EcoRV496 and RYSC33y, closely linked with genes Rx/, Ry-f 5, and Ry 4,
respectively; (2) the marker NL-25149 linked with gene Sen!, controlling resistance to
potato wart Synchytrium endobioticum, pathotype 1; (3) the markers TG689,
239E4left/Alu 1 and Grol- 4 associated with genes H/ and Grol- 4 involved in the
control of resistance to golden potato nematode Globodera rostochiensis, pathotype
Rol.

On the basis of analysis of polymorphism of 14 nSSR loci 118 cultivars from
VIR collection were genotyped. It was shown that only three primer pairs were enough
to distinguish all the studied cultivars.

The cultivars of the three main periods of potato breeding were distinguished by
the level of polymorphism of nSSR loci, cytoplasmic types® frequencies and by allele
frequencies of R genes controlling resistance to various diseases.

In the future, the obtained information allows creating a system of identification
and registration of potato cultivars and may be required in the certification of seed
potatoes, as well as in genebanks preserving the diversity of cultivated plants.
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AHAJIM3 CEJIEKHUOHHOI'O MATEPHAJIA PBI’KUKA ITOCEBHOI'O
(CAMELINA SATIVA (L.) CRANTZ) C TIOMOIIIBIO MOJIEKYJISIPHBIX
MAPKEPOB

I'.41. bBaep, F0.H. Boiiuyk, 51.B. [Iupko, B.. Kopxosoii, A.. Emen
HNuctutyT numieBoit 6uotexnosoruu u reHoMukn HAH Ykpaunsl
04123, Kues, yn. Ocunosckoro 2a, e-mail: galinabayer(@mail.ru

WNuTtepec Kk OHOTOIUIMBY MOOYIWJI HccienoBaTeNneil KpUTHUECKH OLEHHUTH
aJIbTEpHATUBHBIE MCTOYHHKH, B TOM UHUCJI€ W pacCTUTENbHBbIE, IS MPOU3BOJCTBA
ouoromuBa. 10 MHEHMIO MHOTHX 3KCHEPTOB, OJIHON M3 HamboJjee MepCreKTUBHBIX
KyJbTYp SIBISE€TCA PBLKMK IoceBHOW — (Camelina sativa (L.) Crantz) B cBsA3M C
HENPUXOTIIMBOCTBIO K YCIIOBUSIM BhIpaliuBaHus. boiee Toro, cBoiicTBa Omoausens u3
Macjia pbDKHMKAa YK€ XOpOINO OINMCAHBI, MEPBbIE UCIBITAHUS TOIUIMBA B JBUTATEINSAX
MOJIyYUSIM ~ MHOrooOemammue  pe3ysbratbl.  MHoOroumcieHHble  (DaKTOpBI,
BKJTIOYAIOIINE KECTKYI0 PBIHOYHYIO KOHKYPEHIIMIO, TIJI00albHbIE KIMMaTHYECKUe
U3MEHEHUsI, YCKOpEHNE M3MEHEHUS MaTOreHHOro KOMIUIEKCa U €ro pacoBOT0 COCTaBa
TpeOYIOT OT CelIeKIMOHEepa Bce 00JIbIeld MHTEHCU(PUKAIIMKM CEeIEKIIMOHHOTO TpoIiecca
C IOJYYEHHEM TpeICKa3yeMbIX pe3yJabTaToB. [l TOCTHKEHHS TOM 11e/i Bee Yalle B
MOCJIE/IHAE TOJIbl CEIEKIIMOHEpaMU HCHOJb3yeTCs TaKOH MOIIHBIA MHCTPYMEHT Kak
METOJI MOJIEKYJISIDHBIX MapkepoB. HecMoTps Ha 3HauMTENbHBIA OMOIHEpreTUYeCKuit
MOTEHIIMANl PBIKUKA IIOCEBHOTO, HA CETOJHSIIHUNA J€Hb KOJMYECTBO paboT 1o
MOJIEKYJIIPHO-TE€HETUUECKOMY aHallu3y hpeacTtaBureneil poga Camelina HEBETUKO.
[TooTromMy, Ha mnepBOM JTare, Iedbl0 Hameil padoThl OBLIO MPOBECTH aHAIU3
reHeTUYeCcKoro paszHooOpa3us oOpasuoB C. sativa kojuiekuuu HanumoHanbHOTrO
O6otannueckoro caga uMm. H.H. I'puimko s BBISBICHHS B3aUMOCBSI3EH MEXKIY
MOJIEKYJIIPHBIMU MapKepaMH U X0341iCTBEHHO-IEHHBIMU MPU3HAKAMU.

B  pesyapraTe mnpoBeaeHHoro ISSR aHammza OGBUIO  OTMEUEHO, UTO
UCIIOJIb30BAHHbBIE TIpaiiMepbl MMEIOT BbIpakeHHbIE IUpdepeHInpyrommue CBONUCTBA.
Ha ocHoBe BapuabenbHOCTH MEXKMHUKPOCATEIUTHBIX —IMOCIe0BaTebHOCTEH B
UCCIIEJIOBAHHBIX CcOpTOOOpa3nax omnpejeneHa CTENeHb TI'€HETUYECKUX pa3uuuii U
MocTpoeHa JieHaporpaMma. [lonydeHHble pe3ysibTaThl MOTYT OBITh MCHOJIB30BaHbI B
CEJIEKLIMOHHBIX TporpamMmax, s TeHEeTUYECKON HIEHTHU(UKAIMK COPTOB, 3allUThI
aBTOPCKUX TpaB M I KOHTPOJIA HaJ pacHpoCTpaHEHHEM MEepPCHEKTUBHOIO
CEJIEKIIMOHHOTO MaTepuara.
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ANALYSIS OF BREEDING MATERIAL OF FALSE FLAX (CAMELINA
SATIVA (L.) CRANTZ) BY MOLECULAR MARKERS

G.Ya. Baer, Y.N. Boychuk, Ya.V. Pirko, V.I. Korkhovoy, A.l. Yemets
Institute of Food Biotechnology and Genomics NAS of Ukraine
04123, Ukraine, Kiev, Osipovskogo Str., 2a, e-mail: galinabayer@mail.ru

Interest in biofuels has prompted researchers to critically evaluate alternative
sources, including plant for the production of biofuels. According to many experts, one
of the most promising crops is false flax (Camelina sativa (L.) Crantz) in relation to its
unpretentious to growing conditions. Moreover, the properties of biodiesel from
camelina oil has been well described, the first tests of fuel in engines have shown
promising results. Numerous factors, including fierce market competition, global
climate change, the acceleration changes pathogenic complex and its racial
composition require the breeder to increasing intensification of the selection process to
obtain predictable results. To achieve this, increasingly in recent years, breeders use
such a powerful tool as a method of molecular markers. Despite of significant
bioenergetic potential of false flax, today the number of works on the molecular
genetic analysis of the genus Camelina is small. Therefore, at the first stage, the aim of
our work was to analyze the genetic diversity of C. sativa samples from the collection
of M.M. Gryshko National Botanic Garden to identify relationships between molecular
markers and economically valuable traits.

As the result of ISSR analysis it has been noted that the primers used are
expressed by the differentiating properties. On the basis of variability between
microsatellite sequences in the studied accessions extent of genetic variation has been
defined and the dendrogram constructed. The results can be used in breeding
programs, for genetic identification of varieties, copyright protection and to control the
spread of promising breeding material.
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I'EHETUYECKASA IUOOEPEHIIMALIMA TEHOTUIIOB
HCTOPUYECKUX COPTOB PAEONIA: ITOKYMEHTUPOBAHHUE H
COXPAHEHUME BOTAHUYECKHUX KOJUIEKIINHU

A.B. BJ‘laCOBal, .C. aneﬂepz, A.H. IOxnmyKl, B.B. Faﬁmyﬂl,
E.B. Cnnpnnonuql, Hn.K. BOJ‘[OI{LKOI, P.E. Fpncnz, B.B. Turok'

THY «llenTpanpHbiii OoTaHWyeckuit can HamumoHanbHOW akajgeMuu Hayk
benapycn»

benapyce, Munck, e-mail: nastassia_vlasova@yahoo.com

*Mbrait Borammueckmii cam u  Hukomc Hennpapuii  MuUYMTraHCKOTO

YHUBEPCUTETA,
CILIA, Aun-ApGop, e-mail: michener(@umich.edu

Pon Paeonia (cemeiictBo Paeoniaceae) Bkiodaet 6oiee 30 BUIAOB JPEBECHBIX U
TPaBSHUCTBIX PAcTeHMii, pacrpocTpaHeHHbIX B CeBepHOM mnousymapuu (Stern 1946;
Pan 1979; Tzanoudakis 1983; Pei 1993), obnagaronmx OOJBIINM JAEKOPATUBHUM U
JI€KapCTBEHHBIM 3HAUYEHHMEM, YTO ONpEJEsieT BBICOKMI HMHTEpec K KYJIbType, €€
CEJIEKIIMM M IIUPOKYIO TMPEJCTABICHHOCTh B KOJUIEKIIMAX OOTAaHUYECKUX CAJIOB.
Tperbss yacTh cexuuu Paeonia 3TO pejKkue W SHAEMHUUYHBIE BUABL. MHOrHMEe copta
npuHajuiexar kK Paeonia lactiflora Pall.; pan copToB sBIsieTCS pe3yJIbTaTOM
MEXBUJOBOM U MEKCEKIMOHHOW rubpuanzanuu. IIockoibKy MHOIHE BOIIPOCHI
TaKCOHOMUM U (UIOTEHETUKU KYJIbTYpPHOTO IHOHA OCTAIOTCS HEBBISICHEHHBIMH,
reHOMHasi WJACHTU(UKalus copToB W BUIOB P. lactiflora, HamnpaBieHHas Ha
mudepeHImanuio reHOTUIIOB W COXpaHEeHHEe OOTaHWYECKMX KOJUICKIIMA HMMeEeT
00JIBIIIOE 3HAYEHUE.

Komnexkuus pona Paeonia 1entpansHoro 6orannuyeckoro caga HAH benapycu
(I1bC) Bxurouaer 6osiee 320 reHOTUNOB (B TOM YHUCJIE COPTOB COBETCKOW CEJIEKIIMU U
penkux BuAOB poja); Mpdtait boranuueckuit cag u  Hukonc Jlenapapuii
Mpuuuranckoro ynusepcurera (MBG NA) noaaep:xkuBaer Oonee 250 crapojaBHUX
COPTOB aMEPUKAHCKOM M €BPOINEUCKON CEIEKIUHU, COpTa KUTANCKOM CeJIeKUNH,
BKJItOUas apeBoBuAHbIE NHOHBL. Komeknun nmoHoB MBG NA wu I[BC sisrorcs
IIEHHBIM T€HO(POHJIOM U OCHOBOU 11 2P(HEKTUBHOIO MCCIETOBAHUS T'€HETUUECKOTO
pa3zHooOpa3usi, peleHund BOrpocoB npoucxoxaeHus [http://mbgna.umich.edu/peony/;
http://hbc.bas-net.by/bcb/eng/]. IlpoekT HampaBieHbli Ha WICHTUQUKAIUIO U
muddepenmmanuio reHotunoB P. lactiflora u3 komnexkiuiit MBG NA u 1[bC Ha ocHoBe
MOJIEKYJIIPHBIX MAPKEPOB JUIsl COXPAHEHHsI, ONTUMAIBHOTO MOAIEPKaHUS KOJUISKIHHA,
BOCIIPOM3BOJICTBA U OOMEHA CepTUPUIMPOBAHHBIM PACTUTEIBHBIM MaTepuaioM ObLI
WMHUIIMUPOBAH YUpexJeHUsIMU. PazpaboTaHa MOJIEKYJSIpHasl CUCTEMa MapKepoOB IS
saddexruHOi quddepenmanun 54 renorunoB u3 koeknuit MBG NA u [IbC nHa
MeX- U BHYTPUBHJIOBOM ypoBHe Ha ocHOBe RAPD, ISSR, SRAP u SSR mapkepos,
OLIEHEHO T'E€HETHYECKOe pa3HOooOpa3ue HCCIeAOBaHHBIX T'€HOTHIIOB, I'€HETUYECKOE
paccTosiHMEe MEXJy HUMHU, NpPOBEJIEH KIacTEepHbId aHajiu3 B COOTBETCTBUU C
MOp(HOTOrHYECKUMH OCOOEHHOCTSIMHU COPTOB.
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GENETIC DIFFERENTIATION OF THE GENOTYPES OF HISTORIC
CULTIVARS OF PAEONIA: DOCUMENTATON AND
CONSERVATION OF THE BOTANIC COLLECTIONS

Nastassia B. Vlasaval, David C. Michenerz, Andrey N. Yukhimukl,
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Paeonia (family Paeoniaceae) comprises above 30 species of shrubs and
perennial herbs distributed widely in the northern hemisphere (Stern, 1946; Pan, 1979;
Tzanoudakis, 1983; Pei, 1993) and possess great ornamental and medicinal value,
which is a reason for the high interest in culture, breeding and wide representation in
collections of botanical gardens. Section Paeonia contains one-third rare and endemic
species. Many cultivars belong to Paeonia lactiflora Pall.; there is great diversity of
interspecific and intersectional hybrids. As many points of taxonomy and
phylogenetics of cultivated Paeonia are still unclear, genetic fingerprinting of the
cultivars and species aimed at differentiation and conservation of the botanical
collections are of high importance.

Paeonia collections of the Central Botanical Gardens NAS of Belarus (CBG)
comprises more than 320 genotypes (including cultivars of Soviet selection and
endangered Paeonia species); Matthaei Botanical Gardens and Nichols Arboretum of
the University of Michigan (MBGNA) maintains more than 250 cultivars of American
and European selection, Chinese origin, tree peonies. Databases of the collections of
peonies of MBGNA and CBG are a valuable basis for effective genetic diversity
investigation =~ and  resolving  progeny  issues of  the  genotypes
[http://mbgna.umich.edu/peony/; http://hbc.bas-net.by/bcb/eng/].

The project aimed at identification and differentiation of genotypes of Paeonia
spp. of the collections of MBGNA and CBG on the basis of molecular markers for
conservation, optimal maintaining of the collection, reproduction and initiating
exchange of the plant material. The development of effective molecular marker
systems for genotyping of 54 accessions of the collections of MBGNA and CBG on
the inter- and intraspecific level was conducted on the basis of RAPD, ISSR, SRAP
and SSR markers. Preliminary results on genetic diversity of the collections, genetic
distance between genotypes, its grouping according the set of genetic characteristics
and features of the cultivars (type and color of flowers, season, year of creation,
originator) was obtained. The data could be useful for passportization of collections,
solving of controversial issues in relationships/origin of the cultivars, and exchange of
the certified material.
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MOJIUMOP®U3M ISSR Y SSR MAPKEPOB VY IPEJICTABUTEJIEN
POJA ALLIUM L.

A.C. lomb6auaec, E.A. lomoauaec, B.C. Pomanos, JL.LIO. Kan, H.A. Tumus,
A.®. Arajgonos, T.C. Haymenko

I'HY BHUNU cenekiuy u ceMeHOBOACTBA OBOIIHBIX KyiIbTyp PACXH

143080, Poccusi, MockoBckas 007a., OpunHioBckuit p-H, 1. BHUMCCOK,
yi. Cenexuuonnast 14, e-mail: arthurdom@inbox.ru

Pon Allium L. HacuuTeiBaeT okoso 750 BUIOB pacTeHUid U SABISAETCS OTPOMHBIM
F€HETUYECKUM MOTEHIMAJIOM JUIsi HWHTPOJYKIMH, IIE€peHOca TMOJE3HbIX T'EHOB,
CEJIEKIIMM Ha KAayeCTBO M YCTOMUMBOCTH JIJISl Pa3IMYHBIX KYJIbTYPHBIX BUJOB JYKOB.
JIHK TunupoBaHue BHUJIOB, COPTOB M Pa3IUYHBIX CEJIEKIIMOHHBIX (OpM orpeesseT
JATBHEHIINN ycreX CeNeKIMOHHOW paboThl B cdepe KOHTPOJIMPYEMOIO IOMCKA
T€HUCTOYHUKOB U OTJEJIbHBIX JIOKYCOB B IOITYJISIIMSIX.

UccnenoBanue ObUTO0 MPOBEACHO Ha cienyronux Bunax: Allium altaicum Pall,
Allium fistulosum L., Allium subhirsutum, Allium obliguum L. Allium polyphyllum
Kar. & Kir, Allium hymenorhizum Ledeb, Allium nutans L., Allium angulosum L.,
Allium schoenoprasum L., Allium ramosum L., Allium cepa L. ISSR u SSR mapxeps
OBUIM KCIIONB30BAHBl JUISI pa3/ielieHus] BUJAOB W COPTOB. 8§ mpaliMepoB JUIst
amupukanuu ISSR mpoxykroB u 8 map mpaiimepoB mis amrmuindukanuu SSR
JIOKYCOB OBUIM HCIIOJIB30BaHBI ISl pa3fielICHUs] COPTOB Jiyka pemdaTtoro (4. cepa) n
TECTUPOBAHUS Ha JPYTUX BUJaxX. [eHeTHUecKoe paszauyue MeXJay TeHOTUIIaMU
OTIpe/IeNIsIA Ha OCHOBE OTCYTCTBUSI WJIM MPUCYTCTBUS JIOKyca M CUMTAIU MaTpUILY,
npuMenssi  kodddunuent Jaccard. Ha ocHoBe Marpuilkl Obllla MOCTpOEHA
nennporpamma MetogoM UPGMA, orpaxkaromnasi T€HETHUYECKHE B3aUMOOTHOIIECHHUS
MEXIYy B3SATBIMH OOpa3liaMu. Bricokuii ypoBeHb mnonumop¢usma ObLI 0OHApyKeH
cpeau BUIOB JyKa, KOTOphI cocTaBisul 19,1% cxoxectu. B oTnenbHOM Kiactepe,
KOTOPBI O0BEUHSAI cOpTa JiyKa pendaroro (4. cepa) CTENEeHb CXOXKECTH COCTaBUIIA
or 74,9% no 86,8%. B mnepBoM OosbIIOM MOAKIACTEPE PACHOJOKHUINCH BHUIBI
noapona Cepa (A. altaicum, A. fistulosum., A. shoenoprasum), OTIEIbHBIC BUJIBI
00pa30BbIBAJIM CBOU OT/IEJIbHbBIE BETBU JEHAPOTPAMMBI, KY/1a BXOJUIIU MIPEICTaBUTEIN
noAponoB Rhizirideum, Polyprason, Butomissa, Takue BUIbl Kak A. nutans,
A. obliguum, A. ramosum cOOTBETCTBEHHO. B HEKOTOPHIX ciIydasx ObLIM OOHApYKEHBI
paziuuus cpeid o0pa3lloB BHYTPU OJHOTO BHJA, UTO OBLIO OTMEUEHO Y (opMm
A. schoenoprasum n'y dopm A. altaicum. 1logoOGpaHHBIi HAOOP MapKEepOB TaKKe
MO3BOJIMJI JI0Ka3aTh THOpPUAHOE MPOUCXOXKJIEHHE (OpM, MOJIYUYEHHBIX B pe3yJibTare
CKpELIMBAHUS BUJIOB JyKa ciu3dyHa (A. nutans) w Jliyka penvatoro (A. cepa).
[TomyueHHbIE MEKBHI0BBIE THOPHJIBI TEHETHYECKU OTIIMYAIUCh MEX Ty coboit mo JJHK
MapKepam.
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POLYMORPHISM OF ISSR AND SSR MARKERS IN ACCESSIONS OF
ALLIUM GENUS

A.S. Domblides, E.A. Domblides, V.S. Romanov, L.Yu. Kan, N.I. Timin,
A.F. Agafonov, T.S. Naumenko

All-Russian Research Institute of Vegetable Breeding and Seed Production
143080, Russia, Moscow district, Odintsovo region, Selectionnaya st. 14,
VNIISSOK, e-mail: arthurdom@inbox.ru

Genus Allium L. consists of over 750 species and can serve as large genetic
resources for introduction and important gene transferring into cultivated varieties.

DNA profiling is a powerful tool to make the breeding process controlled and
enables to seek for genetic loci of interest in plant population.

The following Allium species were taken for this study: Allium altaicum Pall,
Allium fistulosum L., Allium subhirsutum, Allium obliguum L. Allium polyphyllum
Kar. & Kir, Allium hymenorhizum Ledeb, Allium nutans L., Allium angulosum L.,
Allium schoenoprasum L., Allium ramosum L., Allium cepa L.

ISSRs and SSRs markers were used to discriminate the species and onion
cultivars.

Eight ISSR primers and eight pairs of primers for amplification of SSR loci were
selected for plant classification.

The genetic similarity between accessions was calculated where presence or
absence of locus was examined to construct the matrix on the basis of Jaccard’s
coefficient. The UPGMA dendrogram depicting the genetic relationship between
accessions was drawn.

High level of variation was found among A/lium species accessions, where the
index of similarity was 19.1. The cluster of onion accessions (4. cepa) grouped all
onion cultivars, where index of similarity varied from 74,9% to 86,8%. A large cluster
combined the species belonging to Cepa subgenus Allium altaicum, Allium fistulosum,
Allium schoenoprasum, whereas other species formed their own branches of
deprogram corresponding to subgenera Rhizirideum, Polyprason, Butomissa including
Allium nutans, Allium obliguum, Allium ramosum respectively.

The genetic differences were also observed among accessions of the same
species as observed in A. shoenoprasum and Allium altaicum.

This set of markers was also very suitable for verification of true hybrids
obtained by interspecific crossing between A. nutans and Allium cepa. The genetic
differences within hybrid progeny were also observed.
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UAEHTUOUKALIUSI THUIA HUTOILIABMBL Y OBPA3LOB
CEMEHNCTBA KAITYCTHBIE C UCITIOJIB3OBAHUEM IIIIP

E.A. Homb6auaec, A.C. lomoauaec, T.B. 3asukoBckasn, JI.JI. bonaapesa
I'HY BHUNU cenekiuy u ceMeHOBOACTBA OBOIIHBIX KyiIbTyp PACXH

143080, Poccusi, M.o., OnunuoBckuii p-H, n. BHUMCCOK, yn.CeneximonHas
14, e-mail: Edomblides(@mail.ru

Knaccudukaiysi OCHOBHBIX THUIOB IUTOILIA3Mbl, OIPEIEISIOMUX MYKCKYIO
CTEpUIILHOCTh BaXXKHEHIINX KYJIbTUBUPYEMBIX BUJIOB pacTeHuil cemelicTBa KanmycTHbie
(Brassicaceae Burnett.), Opia mpemioxena T. Shiga B 1980. IIMC-dbopmsr
OTHOCSIIIMECS K ONPEJEIIEHHOMY TUILY CTEPUIBHOCTH, XapaKTepU3YIOTCSI CBOUM TUIIOM
Mr/IHK ©® cucreMoil SAIepHOr0O TE€HETUYECKOIO0  KOHTPOJA. bDOJBIIMHCTBO
MUTOXOHJAPUATBHBIX T'e€HOB, oOycnapiauBatomux [IMC, nMeer xumMepHyo Npupoay u
COJICPXKUT HOBBIE OTKPHITHIE pAaMKU CUMTBIBAHUS, Takue Kak orf222, orf224, orfl3S,
orf263,  XapakTepHble  JUIsl  pa3HbIX  TUOOB.  M3ydyeHue  HYKJICOTHUIHOU
MOCJIEIOBATENIbHOCTH ATUX T'€HOB/JOKYCOB, a TaKKe€ MX HaJu4Khe U PacloJiOKEHHE B
MT/IHK mo3Bonmino jauddepenimpoBaTs pa3idyHbIE THUIBI  ITUTOILUIa3MBI  C
UCIIOJIb30BAHMEM  MOJIEKYJISIPHBIX ~ MapkepoB. lIpoaHanusupoBaB nuTeparypHbIe
WCTOYHUKH, HAMU OBLJIO 0TOOpaHo 23 mapsbl npaiiMepoB, U MPOBEJECHO UCCIIEIOBaHUE
10 ONpPEJEJIEHUIO TUIAa IUToIUIa3Mbel uMeromuxcea B kouiekiuu ['HY BHUMCCOK
CTEpUWJIBHBIX pacTeHWil cemeiictBa Brassicaceae Burnett. ¢ wncnosbp3oBaHuEM
cTanjapTHoil u mynbTuIuiekcHoi TIIP. J{nst uccnenoBanus ObLIN B3STH (hepTHIIBHBIE
U CTEepWIbHbIE PACTEHUsS KalyCThl OETOKOYaHHOW, OpOKKOJM, KAIyCThl NEKUHCKOM,
nailkoHa u peamca. OrtoOpaHHBIE TMpaiiMepbl MO3BOJSINM  WACHTU(DUIIMPOBATH
OCHOBHBIE THIBI TtUTOIa3Mbl:Ogura, Ogu-NWSUAF, nap, pol, cam, rad, tour/jun. B
pe3yJbTare npoBeACHHOI padoThl ObLT MIEHTU(PUIIMPOBAH TUIl IUTOILIa3Mbl Ogura y
CTEPWIBHBIX 00pa3IOB KaIlycThl OelOKOYaHHOM, OpOKKOJU, JAaiikoHa, peauca W THI
Ogu-NWSUAF y crepuiibHbIX 00pa3loOB KaIlyCThl NEKMHCKONH € MCIOJIb30BAHUEM
[TIIP. ¥V ¢epTuiabHBIX 0O0pa3IOB KamyCThl MEKMHCKOW OBLT UIESHTU(UIIUPOBAH THUII
[UTOIIA3MBI cam, a'y (hepTIIbHBIX 00pa3loB JallkoHa U pejrica 0OHApYKUBAJICS THUII
LIUTOIUIa3Mbl  HOpMaJbHOrOo peauca rad. PacmmdpoBka Mocien0BaTEIbHOCTU
npoaykra 788m.H., nomyuyeHHoro ¢ npaiimepamu Orfl38-F2 u OrfB-R1 y o6pasios
peauca, JaliKOHa, KamycTbl O€JOKOYaHHOW M KalyCThl NEKWHCKOW IMOJATBEpANIA
Hamnure B HeMm ydactka 417m.H. Ha 100% roMOJIOTMYHOrO ¢ MHUTOXOHJIPUAIbHBIM
reHoM orf138 — tuna A (Bcero BBLIEISIOT 9 TUNoB reHa orf138 or A no 1), npudyem
ATOT NPOAYKT OB a0COIFOTHO MIEHTUYEH Y BCEX M3YUEHHBIX 00pa3lloB, HECMOTPS Ha
pa3IMYHOE TNPOUCXOXKIEHUE UX cTepuwiibHOCTU. [Ipy mpoBeneHUM MyJIbTUILIEKCHOU
[TLIP ¢ Tpems mapamu nipaitmepoB (P11 u P12, P21 u P22, P21 u P32) y crepmibHOrO
oOpa3lia KamycThl NMEKUHCKOW MPUCYTCTBOBAJIO Cpa3y JiBa MPOAYKTa pazmepom 465
mH. 1 1102 mH., 4Yro coorBercTBOBagO THUIy cTepwibHOCTH Ogu-NWSUAF,
OMKMCAHHOMY paHee Ha parice. PacimmppoBka HYKICOTHIHON MOCIEI0BATETLHOCTH
ATUX TPOJYKTOB TOJTBEpAUTIA HMX TOMOJOTHIO C JiIoKycamu orf138 u orf222
COOTBETCTBEHHO.
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PCR-BASED IDENTIFICATION OF CYTOPLASM TYPES IN
ACCESSIONS OF BRASSICACEAE BURNETT.

E.A. Domblides, A.S. Domblides, T.V. Zayachkovckaya, L.L. Bondareva
All-Russian Research Institute of Vegetable Breeding and Seed Production,

143080, Russia, Moscow district, Odintsovo region, Selectionnaya st. 14,
VNIISSOK, e-mail: edomblides(@mail.ru

Cytoplasm type classification that determines male sterility in cultivated species
of Brassicaceae had been proposed by Shiga T. in 1980. CMS-types belonging to
defined plant sterility are characterized by particular structure of mitochondrial DNA
associated with nuclear genetic control.

Most mitochondrial genes leading to plant sterility have a chimeric nature and
contain specific open reading frame such as orf222, orf224, orfl38, orf263 that
underlie different types of CMS. Sequencing information on these genes/loci and
definition of their location made it possible to develop PCR-based technique to
identify different types of CMS.

Appropriate 23 primer pairs were selected out of summarized publication data to
type the sterile cytoplasm among the Brassicaceae accessions of All-Russian Research
Institute of Vegetable Breeding and Seed Production with use of protocols for standard
and multiplexing PCR techniques. Fertile and sterile accessions of cabbage, broccoli,
Chinese cabbage, daikon and radish were taken for this study. Chosen set of primers
was proposed to detect all following types of CMS-cytoplasm: Ogura, Ogu-NWSUAF,
nap, pol, cam, rad, tour/jun.

According to specified PCR product observed, the Ogura type cytoplasm was
clearly defined in accessions of cabbage, broccoli, daikon, and radish. Moreover, the
Ogu-NWSUAF initially discribed in rapeseed was only found in accessions of Chinese
cabbage.

There is a cam type of cytoplasm observed in fertile accessions of Chinese
cabbage and rad normal cytoplasm identified in daikon and radish genotypes.

Nucleotide sequence of 788 bp PCR-product amplified with primers Orf138-F2
and OrfB-R1 in radish, daikon, cabbage and Chinese cabbage revealed that 417 bp
locus was absolutely identical (100% of similarity) to that of mitochondrial gene
orf138 corresponding to type A according to classification of 9 types from A to I. Only
this type of orf138 locus was found in all accessions in spite of their different origin.

Multiplex PCR analysis with three primer pairs P11, P12; P21, P22; P21, P32,
revealed two products 465 bp and 1102 bp that had confirmed the presence of Ogu-
NWSUAF cytoplasm in Chinese cabbage. Nucleotide sequence of these products had
confirmed their identity with orf138 and orf222 loci respectively.
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S3HAYEHUE MOJIEKYJISAPHO-TEHETUYECKUX MAPKEPOB B
COXPAHEHUUM TEHO®OHJIA PEAKHUX BUIOB CUBUPU

0.B. loporuna

LlentpanbHsiii cubupckuii 6orannueckuit cax CO PAH
630090, Poccus, r. HoBocubupck, yi. 3omoTononunckas, 101,
e-mail: olga-dorogina(@yandex.ru

MosnekynsipHo-reHeTUueckre  Mmapkepsl  (3amacHele  Oenxku  u  JIHK),
MPEUMYIIECTBA  KOTOPBIX 3aKJIIOYAIOTCS B 3HAYUTEIBHOM  BHYTPUBHUIOBOM
MoJIUMOpPU3ME U HE3aBUCUMOCTU OT YCIOBUH MpOU3pACTaHUS pacTeHHil, Bce B
00JIbIIIeH CTENEHU WCIOIB3YIOTCS UCCIIEeI0BATEISIMU JIJISl PEIICHUSI MHOTHUX 3aj1ay.

N3BecTHO, 4YTO y psga BHUIOB, OCOOEHHO, Yy OJM3KOPOJCTBEHHBIX BH/IOB,
Mop(dooruyeckue IUarHOCTUYECKUE TPU3HAKU 3a4acTyl0 IEpPEKpBhIBAIOTCSA,  4YTO
3aTpyIHSAET IPOBEJIEHNE TAaKCOHOMMYECKOro aHaiu3a. B 3ToM ciyyae J0CTaTOYHO
MPOJYKTUBHBIM SIBJIIETCSI HUCIIOJIb30BAHUE MOJIEKYJSIPHO-TEHETUUECKUX MapKepOB.
[TorToMy mpuMeHeHue 3amacHbIX OenkoB, a B Hactosiiee Bpemsa JIHK-mapkepoB st
pelIeHMs] CUCTEMATUYECKHUX 3aJ1ad, OCOOEHHO ISl PEAKUX U OJIM3KOPOJCTBEHHBIX UM
MOJUMOP(HBIX BUIOB, MPUOOpPETAET Bce OOJIbIlIee 3HAUCHHUE.

Hcnonp3oBanmne 31eKTpo(HOPETHUECKUX CIEKTPOB 3aMacHBIX INTOOYJINHOB CEMSIH
y OJIM3KOPOJCTBEHHBIX, HO TPYJAHO HUICHTUPUIUPYEMBIX IO MOP(OJIOTHYECKUM
MpU3HAaKaM BUIOB U3 posioB Hedysarum L. n Astragalus L. 103BOIMIO HaM HE TOJIBKO
M3YYUTHh BHYTPHU- U MEKIOMYJISIIUOHHYIO U3MEHYUBOCTD, HO U JUISI HEKOTOPHIX BUJIOB
BBISIBUTH BUJIOCTIEIIU(UYHBIE TPYTIIIHI.

N3ydyeHne reHeTH4eckoro IMOTEeHIMala U TeHETUYECKON CTPYKTYphI PEIKUX U
MCYE3AI0IIMX BUJIOB U MOIYJSIUA OCOOEHHO aKTyalbHO JUIS IPOTHO3UPOBAHMS HMX
YCTOMYUBOCTH, KaK B TMPUPOJHBIX YCJIOBUSIX, TaK M B YCJIOBHUSIX HWHTPOJYKIIMH.
M3BecTHO, 4YTO I MalblX TMOMYJSIUNA XapaKTepHa TOTeps T€HETUYECKOTO
pa3HooOpa3usi M3-3a POJCTBEHHOI'O CKpEIIMBaHUSA U Jipeii(a reHoB, MOITOMY OHH
0oJiee BOCTIPUUMYMBBI K Pa3pyHIUTEIbHBIM TeHeThndeckuM s dextam. bonbimas pois
3/1eCh OTBOAMTCS aHAJIM3y M3MEHYMBOCTU MO 3amacHeIM Oenkam u JIHK-mapkepam -
MPU3HAKAM, HE 3aBUCSIIUM OT YCIOBHI MPOU3pACTAHMUSL.

Hanpumep, BBICOKHMIT ypOBEHb T'€HETHYECKOIO MOJUMOP(U3MA, BHISBICHHBIN
Hamu s Hedysarum theinum Krasnob. (komeeyHMK dYaiiHBIN) - peAKOro BHJA
cubupckoit diopsl, BKIroueHHOTro B KpacHyto kuury PecryOnuku Asraii (ctatyc 3 R)
CBUJETENBCTBYET 00 53BOJIOLMOHHOM TIOTEHLIMAJIE 3TOr0 BUJAA U UIMPOKUX
a/IaliTallMOHHBIX BO3MOYKHOCTSIX, KOTOpbIE, OJHAKO, MOTYT OOpecTH TEHICHIMIO K
COKpAIlIEHUIO.

[losiyueHHble  pe3ysbTaThl MO  MOIMYJISIIIUOHHO-TEHETUYECKON  CTPYKTYype
H. theinum MoryT OBITh WCHOJIB30BaHbI TIPU BBIPAOOTKE COOTBETCTBYIOIIMX
PEKOMEHAALMI ISl COXpaHEHUs BUJIA B Oy Iy ILIEM.

B cBsi3u ¢ 3TuM HanOosiee Ba)KHBIMU TPU PEIIEHWU JAHHBIX 3a/lay SIBISIOTCS
HCCIIEIOBAaHUs 110 TIOUCKY ITyTeH aJanTaliy, a TaKKe KPUTEPUEB, XapaKTEPU3YIOIINUX
YCTOWYUBBIE MPUPOJIHBIE U UHTPOIYKIIMOHHBIE TTOMYJISIUY.
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THE VALUE OF MOLECULAR-GENETIC MARKERS IN THE
CONSERVATION OF THE GENE POOL OF RARE SPECIES OF
SIBERIA

0.V. Dorogina

Central Siberian Botanical Garden, SB RAS

Russia, 630090, Novosibirsk, Zolotodolinskaya Street, 101,
e-mail: olga-dorogina(@yandex.ru

Molecular-genetic markers (storage proteins and DNA), the advantages of which
are significant intraspecific polymorphism and independence from plants growing
conditions, increasingly used by researchers to solve problems. It is known that in a
number of species, especially closely related ones, morphological diagnostic
characters often overlap, making it difficult to conduct taxonomic analysis. In this
case, quite effective is the use of molecular genetic markers.

Therefore, the use of storage proteins, for the solution of systemic problems,
especially for rare and closely related to them polymorphic species, and currently
DNA markers is becoming increasingly important.

Using of seeds storage globulins electrophoretic spectra for closely related, but
hardly identified by morphological features of species from genera Hedysarum L. and
Astragalus L. allowed us not only to study the intra- and inter-population variability,
but for some species to identify species-specific groups. The study of the genetic
potential and the genetic structure of rare and endangered species and populations is
especially important for the prediction of their stability in natural and introduction
conditions. It is known that small populations characterized by the loss of genetic
diversity due to inbreeding and gene drift, so they are more susceptible to the
damaging genetic effects. A great role is given to the analysis of storage proteins and
DNA-markers variability - characteristics, independent of external conditions.

For example, high level of genetic polymorphism, revealed by us for Hedysarum
theinum Krasnob. - a rare species of Siberian flora included in the Red book of the
Altai Republic (status 3 R) indicates the evolutionary potential of this type and its wide
adaptation opportunities, which, however, can have a tendency to decrease.

The results of H. theinum population-genetic structure can be used in
recommendations for species conservation in future.

In this regard, the most important for solving these tasks are researches of the
adaptation ways, as well as finding criteria for defining sustainable natural and
introduction populations.
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JIOKYCBbI 3AITACHBIX BEJIKOB KAK TEHETHYECKHUE MAPKEPBI
JJISI U3YUYEHUSA PASHOOBPA3SUS AEGILOPS BIUNCIALIS VIS.

H.A. K03y61’2, H.A. CO3HHOB1, A.A. Co3unos"”?

'MHctuTyT 3amuTs pacrennit HAAH

VYxpauna, Kues, e-mail: sial(@i.com.ua

I'V "MIHCTUTYT NHIIeBoii GHoTexHonornu u resomukn HAH Ykpauusr"
VYkpaunna, Kues,

[Tonynsauuu  AUKUAX ~ COPOJUYEH  MIIEHUIIBI  SBISIOTCS  MOTCHIIMATBHBIM
HMCTOYHUKOM HOBBIX T€HOB YCTOMYMBOCTH K OOJIE3HSIM U BpeAUTENSIM, a0UOTHYECKUM
¢dakropaM, TEHOB, OIpEAEAIOMUX KauyecTBO 3€pHAa U JIpyrue [pPU3HAKH.
Terparnonauslii Bug Aegilops biuncialis Vis. — 0OIMH 13 HEMHOTHX BHJIOB 3THJIOIICOB,
npouspactaromux B Kpsimy. Ero renomnas hopmyiia — UUM’M" (2n=28).

[leapto maHHOM paboOTHI SIBISUIOCH M3YUYEHUS PA3HOOOpA3Usl  MOIYJISIIMA
Ae. biuncialis Vis. Jlns 5TOro B KauyecTBE TIE€HETHMYECKUX MapKepoB Obun
WCIIOJIb30BaHBl  JIOKYCHl ~ 3allacHBIX  O€JIKOB,  KOJUPYIOIIME  TJIUAJUHBI U
BBICOKOMOJIEKYJIIPHbIE ~ CYOBEIMHUIBI  T[JIIOTEHUHOB,  KOTOpPBIE  SIBJISIFOTCS
BBICOKOTIONIMMOP(GHBIMU Y MATKOH MIIEHUIIBI U €€ COPOANYEH.

Marepuanom HcCClI€IOBaHUS CIYKWIA BBIOOPKU W3 momyisiuuid Ae. biuncialis
Kprima (Kapa-/lar, Duku-/lar, mpic MapTesn, CeBacromnonb, beperopoe, Ilecuanoe,
baxuucapatickoro p-Ha). Psa oOpa3nioB ObLIM pa3MHOXEHBI Ha OIBITHOM YYacTKe
(KueBckast 005acTh), MPOBEACHBI CKPEIIMBAHUS OOpaA3IOB, Pa3IMYAONIUXCS 10
CIIEKTpaM 3aracHbIX OEJIKOB.

C nomolplo TUOPUAOIOTMYECKOTO aHANU3a UJIECHTU(GUIUPOBAHBI HEKOTOPHIE
alUTeny TIMAAMHKOAUPYIOMUX JokycoB Gli-Ul n Gli-M’1 n nokycos HMW
cyObenuuull ramoteHuHoB Glu-Ul n Glu-M’1 y oOpa3uoB Ae. biuncialis,
npoucxoaammx u3 KpeiMa, U cocTaBieH UX KaTajor, KOTOpbIA ObUI JOMOJHEH B
pesynbTare  aHanu3a  BeIOOpoK w3 momyisuui.  Cpenu  BBIOOpOK U3
MPOAHAJIN3UPOBAHHBIX  TOMYJISIMA  OOHApY)KEHO 3HAYUTEJIbHOE pa3zHooOpazue
ajuienei no MapkepHsiM Jokycamu (20 o G/i-Ul, 13 nio Gli-M’1, 9 o Glu-Ul, 16 1o
Glu-M’1). Cpennumii moKa3aTenb TEHHOTO pa3HOOOpasms mo Nei y cymmapHOit
BeIOOpKkM  momyisiumii  Kpeima  nmoctatouno  Beicok — 0,714, VYpoBeHb
BHYTPUIIONYJISIIIMOHHOTO  pa3HOOOpas3usi  3HAYMTEIBbHO  NPEBBIIAET  YPOBEHBb
MEXIOIYJISIIUOHHON Bapualuu, O YeM CBHUJIETEIBCTBYET KOI(PPUIIMEHT T€HETUUECKOMH
muddepenrmaiuu 1o Nei (cpeaHee 3HaueHue s Tpynn Beioopok 0,213).

Cpenu pasMHOXKEHHBIX 00pa3loB Ae. biuncialis ipoBeeH OTOOp CTaHIApPTOB
auteneid  jokycoB  Gli-Ul, Gli—Mbl, Glu-Ul, Glu-Mb], 15 oOpasmos
3aperucTpupoBanbl B HalMoOHanbHOM NEHTpE TE€HETUYECKUX PECypcoB pacTeHUi
Ykpaunsl (HIIT'PPY).

Takxum 06pa3oM, 3amacHble OEIKU MOTYT OBITh MCIOJIB30BaHbl KaK T€HETUYECKUE
MapKephl JIJIsl XapaKTepUCTUKU pazHooOpasus Ae. biuncialis in situ 1 ero COXpaHEHUS
ex situ.
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STORAGE PROTEIN LOCI AS GENETIC MARKERS FOR STUDYING
DIVERSITY OF AEGILOPS BIUNCIALIS VIS.

N.A. Kozubl’z, LA. Sozinovl, A.A. Sozinov'?

'Institute of Plant Protection NAAS
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Populations of wild relatives of wheat are a potential source of new genes for
resistance to diseases and pests, abiotic factors, genes determining grain quality and
other traits. The tetraploid species Aegilops biuncialis Vis. is one of few Aegilops
species growing in the Crimea. Its genomic formula is UUM’M® (2n=28).

The objective of this investigation was to study diversity of Ae. biuncialis using
storage protein loci encoding gliadins and high-molecular glutenin subunits, which are
highly polymorphic in common wheat and its relatives.

Samples from Ae. biuncialis Crimean populations of (Kara-Dag, Echki-Dag, the
cape Martian, Sevastopol, Beregovoye, Peshchanoye of Bakhchisarai region) served as
the material for the investigations. A number of samples were propagated on the
experimantal plot (Kyiv region), crosses between samples differing in storage protein
patterns were made.

Using hybridological analysis some alleles at the gliadin loci G/i-UI and Gli-
M1 and HMW glutenin subunit loci G/u-UlI and Glu-M’1 were identified in Crimean
Ae. biuncialis accessions. The catalogue of protein patterns encoded by these alleles
was compiled, which was further supplemented based on the results of analysis of
samples from the populations. Among the samples from the populations analyzed wide
diversity in alleles at the marker loci was revealed (20 at G/i-Ul, 13 at Gli-M’1 , 9 at
Glu-Ul, 16 at Glu-M"I). Average Nei’s gene diversity in the total sample from
Crimean populations is rather high, 0.714. The level of diversity within populations
significantly exceeds the level of diversity between populations, which is indicated by
the coefficient of gene differentiation according to Nei (the average estimate for
groups of samples is 0.213).

Standards of alleles at the loci G/i-Ul1, Gli-M’ 1 , Glu-Ul, Glu-M"1 were selected
among the propagated samples of Ae. biuncialis; 15 accessions were registered in the
National Center of Plant Genetic Resources of Ukraine (NCPGRU).

Thus, storage proteins can be used as genetic markers for characterization of
diversity of Ae. biuncialis in situ and its conservation ex situ.
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OTEOP COMAKJIOHAJIbHBIX BAPUAHTOB BEPE3BI 11O
MOPOOJOI'MYECKUM TIPUBHAKAM W JTAHHBIM RAPD-
AHAJIN3A
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I'ocynapctBeHHoe HayuHoe yupexaenue WMuctutyt neca HAH benapycu
246001, benapycs, r. ['omens, yi. [Iponerapckas, 71,

e-mail: avkonstantinoflawmail.ru

Co3manne HMCXOAHOrO Marepuaia JJid CeJeKIUH TpeOyeT paclIupeHus
TFE€HETUYECKOro pa3HooOpa3us, JArOlEro BO3MOXHOCTh IOBBIIIEHUS aJallTUBHOCTU
OTJIENIbHBIX COPTOOOPA3IOB K MEHSIOMUMCS YCIOBHSIM CpEIbl U YCTOMUMBOCTH K
a0MOTUYECKUM CTpeccam. [ToTeHUMAaNBHBIM ~ MCTOYHHUKOM  T€HETUYECKOMU
W3MEHUMBOCTU  SIBJISIETCSI  MCIIOJIB30BAHUE  METOJ0B  (PUTOOMOTEXHOJIOTHUHU.
[Iponudeparusi W HEOPraHWU30BAHHBI POCT COMATHYECKUX KIETOK in  Vitro
CONPOBOXJAETCS IUTOTEHETUYECKUMU a0eppalvsiMuU, PeIU3yIOIMMHUCS B PACTEHUSX-
pereHepaHTax M NEPeJAIOUUMUCA MOTOMCTBY B BHUAE MOP(ODOU3UOIOTHYECKUX U
OMOXMMUYECKUX U3MEHEHUH.

[lenpto  paGoThl  OBUIO  HW3Y4YEHHWE  COMAKIOHAJIBHON  BapuabeIbLHOCTH
pereHepaHToB Oepe3bl MOBHUCIOW W THOpUAHONW MmyTeM OTOOpa JIMHMA TIO
MOp(OMETPUUECKIM TTOKA3aTEISIM U UX MOCIETYIOIIEr0 MOJIEKYISIPHO-TE€HETUYECKOTO
aHaju3a. MatepuasioM jisi paboThl ocayxwin 104 TuHUM pacTeHU MOJTyUYeHHbIE Ha
OCHOBE KYJBTYp in Vitro KIOHOB IUIFOCOBOTO T'€HOTHIIA Oepe3bl IOBHUCION
(xoH Ne 6-161/3) u reHotuna rubpugHOro mpoucxoxaeHus (kimoH Ne 52-84/8),
MOJIyYEHHBIX B pe3yJbTare HENpSIMOW pereHepaldd B KaJULyCHBIX KYJIBTypax
MHUIMMPOBAHHBIX U3 TKAHEH JINCTOBBIX HKCILJIAHTOB.

ITo pe3ysnbraraM M3yuyeHUs MHTEHCUBHOCTU OpraHoreHe3a U MOp(OIOrHYecKux
OTKJIOHeHHW# oToOpaHo mo 10 JuHMIA IS KaXI0To H3ydaeMoro kioHa. M3yueHwue
MOJIyYEHHBIX COMAKJIOHOB Ha MPOTSKEHUHM 6 Macca)eil Mo3BOJIMIO YCTAaHOBUTh, YTO
OHM OTJIMYAIOTCA IO XapaKTepy pocTa MEXKJI0Y3JIMii, MHTEHCUBHOCTUA BETBIICHUS W
pa3Mmepa JUCTOBBIX IUIACTUHOK. Kpome Toro, oTMeTWIn HEOJAHOPOJHOCTh JIMHUM 110
MHTEHCUBHOCTH puszoreHesa (ot 30 10 95%,).

[ToaTBepkIeHNE COMAKIOHAIBHOW (HACJIEJICTBEHHOMN) MPUPOJBI BBISBICHHON
M3MEHUMBOCTU TMpOBOAUIN MeTojoM RAPD-ananuza. bein BeiOpan Habop u3 msTu
npaitmepoB  (UBC-106, UBC-154, UBC-203, UBC-254, UBC-268), panee
MCIOJIb30BABIIMXCS I aHaIu3a nojuMopdusma Bu0B Betula spp.

B pesynprare ananmza B oOpasuax juHuii kioHa Ne 52-84/8 oOHapy:keHbI
HapyluleHus, cBsi3aHHble ¢ M3MeHeHneM RAPD-cnektpoB no mpaiimepam UBC-106
(iuanm hSC 6 u 7) u UBC-254 (munuu hSC 1, 4 u 8). [Ipu usyueHun pacteHuit JUHUMA
kioHa Ne 6-161/3 no mpaitmepy UBC-268 usmenenus III[P-npoaykra oTmeTnim y
pactenuii nmuHuii pSC 1 — pSC 3, UBC-154— nunum pSC 5. Ilo npaiimepy UBC-203
M3MEHUYMBOCTH CPEIU JINHUI PEr€HEPAaHTOB U3YUEHHBIX KIIOHOB BBISIBIIEHO HE OBLIO.
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THE SELECTION OF BIRCH SOMACLONAL VARIETIES
ACCORDING TO MORPHOLOGICAL CHARACTERISTICS AND
RAPD-ANALYSIS

A.V. Konstantinov, S.V. Panteleev, L.A. Boginskaya

Forest Institute of the National Academy of Sciences of Belarus
BY-246001, Belarus, Gomel, Proletarskaya Str. 71,

e-mail: avkonstantinofl@mail.ru

The generation of an initial material for breeding requires enrichment of genetic
diversity, giving the possibility to select the individuals with increased adaptability to
changing environmental conditions and resistance to abiotic stresses. Potential source
of genetic variation is the use of plant biotechnology methods. Proliferation and
disorganized growth of somatic cells in vitro is accompanied by heredity apparatus
changes, which declare themselves in regenerated plants and are transmitted to
posterity in the form of genetic, morphological and biochemical changes.

Hence the objective of this study was the investigation of somaclonal variation
on silver birch plants and birch interspecific hybrid plants regenerated in vitro. The
technical approach of the study consists in the selection of the shoot cultures (lines)
with altered morphology and their subsequent RAPD-analysis. 104 lines derived from
silver birch plus-tree (clone Ne 6-161/3) and birch interspecific hybrid
(clone Ne 52-84/8) were used in the research. The in vitro cultures mentioned were
obtained by regeneration from leaf callus cultures.

After the estimation of organogenesis intensity, growth rate and morphological
features during six cycles of cutting in aseptic conditions 10 shoot cultures were
selected for each of the studied clones. The differences in the characteristics of
internodes growth, branching intensity, size of the leaf blades and frequency of
spontaneous root formation (from 30 to 95%) were observed.

In order to confirm that selected lines bring changes in their DNA sequences
RAPD-analysis were conducted. The set of five primers previously used for the
polymorphism analysis on Betula species (UBC-106, UBC-154, UBC-203, UBC-254,
UBC-268) was chosen.

In the samples derived from clone No 52-84/8 shoot cultures were detected the
changes in RAPD-spectra over primers UBC-106 (hSC cultures 6 and 7) and UBC-254
(hSC cultures 1, 4 and 8). In the samples derived from clone Ne6-161/3 shoot cultures
were detected the changes in RAPD-spectra over primers UBC-268 (pSC1-—pSC3
cultures), UBC-154 (pSC 5 culture). In case of utilization of UBC-203 primer any
variation in RAPD-spectra were not identified.
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AHAJIM3 TEHETHYECKOI'O PA3HOOBPA3US HOHYJIHHI/IIZI
PEAKUX H  HCYE3AIOIHUX BHUI0OB PACTEHNU
BOJITOI'PAICKOU OBJIACTHU

A.A. KoquOBal, H.B. XaneeBal, C.B. rOplOHOBal, O.1. KOpOTKOBZ,
A.M. KyapsBues'

'DeepanbHoe rOCYIAPCTBEHHOE OIOMKETHOE yUpeskaeHHe Hayku MHCTUTYT
oOwelt renetnky uM. H.M. BaBunoBa Poccuiickoii akanemMun HayK

119991, Poccusi, I'CII-1 Mocksa, yu. ['yOkuna, 1.3

Ty Boarorpanckuil peruoHanbHblii O0TaHUUECKHUH cajl

400007, Poccwusi, Bonrorpan, moc. Metamnypros, 68, a/s 23,

e-mail: aichka89@mail.ru

JIiist u3yuyeHus reHeTUUeCcKoro pa3HooOpasus 56 obpasioB Bellevalia sarmatica,
50 obpasuoB Matthiola fragrans, 95 o0pa3noB Allium regelianum - pacTeHui,
3aHeceHHbIX B KpacHytro Knury P® - Ob11 nmpoBenen AFLP —ananus. Bee oOpasib
Obin  coOpanbl B Xoje okcneaunmii 1Y  «Boarorpaackuii  perunoHabHBIMA
borannueckuii cam» Ha Tepputropuu Bosrorpanckoit obGmactu. Jlis mpoBeneHHs
AFLP-ananuza oOpasnoB Bellevalia sarmatica OblI10 KCMOIB30BaHO 3 KOMOMHAIIMU
npaitmepoB, Matthiola fragrans — 2, Allium regelianum — 4. CpeaHuii TpOIEHT
nosmuMopdHBIX JIOKycoB coctaBmil 91,7 %- mist  Bellevalia sarmatica, 55.2% - nis
Matthiola fragrans, 84,4 % - nnst Allium regelianum.

bruto mokazano, uro mnonynsiuun Bellevalia sarmatica pasnensitorcs Ha 3
rpymmbel.  HauGonee  000co0IeHHBI nonysamuun  KyMbUTKEHCKOro — paifoHa,
oOpa3zyrouie otaeiabHyto rpynmny. Ko BTopoil rpyIie OTHOCSTCS —MOMyJIsSIUuu
KamaueBckoro u  CypOBHUKMHCKOTO  palloHOB, K  TpeTheil-  MOMyJsluU
CepadumoBuuckoro u Knerckoro paiioHoB. O0beIMHEHUE TOMYJISIIUI IBYX paifloHOB
B OJIHY IpyIILy, O-BUJAMMOMY, BO3HUKAET M3-3a TOrO, YTO B MPOILJIOM 3TH MOMYJISIUN
ObUIM €IMHBl, a CO BpPEMEHEM IMPOM30ULI0 UX YacTUyHoe o00ocoleHHe,
00yCJIOBJICHHOE, BEPOSATHO, AHTPOIOTCHHBIM BJIUSHUEM Ha Cpeay OOUTaHUS 3TUX
BujioB. [lonysiiuu Matthiola fragrans pa3aeniich Ha 3 TPYIITBI COOTBETCTBEHHO X
reorpaduueckomy nonoxenuto. [lonynsumu Allium regelianum 601ee 0THOPOIHBI, UX
MOXXHO pa3JeiIiTh Ha TPU TPYNIBL, COOTBETCTBEHHO HUX TreorpaduueckoMy
MOJIOKCHUIO, HO TPAHUIIBI MEXJy TpynmaMu He uyeTkue. HHTepecHO, dYTo
reHeruueckas JupdepeHumanus NOMYJISIMUA  BHYTPU  OTIEJIBHBIX pPaiiOHOB
o0OycliOBJIeHa  pPa3IMUYHBIMU  TPUYUHAMU. Jlubdepenmmarus  nomyJsuit
CepaduMOBHUCKOTO paiioHa CBSi3aHA C €CTECTBEHHBIMM NMPUUYMHAMU, TaK B pa3HbIE
IpyNnbl MONald MOMYJISIIUU, PACIOIOKEHHbIE Ha MPOTUBOIIOIOXKHBIX Oeperax peku
Jlon. Jluddepennmanus  nomysasiuit  HukomaeBckoro p-Ha cBsizaHa, 1O Bceit
BUJIMMOCTH, C BIUSHUEM YeJIOBEKA. 3/1eCh B OT/IEIbHBIC TPYIIIHI MOMAIN MOITYJISINN,
pa3/ieliecHHbIE HACEJICHHBIM ITYHKTOM U MAaCCUBOM pacliaXxaHHBIX 3€MeJIb.

Kaxplif U3 Tpex M3ydeHHBIX BHJIOB pacTeHUl 00JaJaeT pa3iMuHbIM YPOBHEM
KaK BHYTPH — TaK W MEXIOMYJISIMOHHOW W3MEHYMBOCTH U WHJIMBUIyaIbHON
MOMYJISIUOHHON CTPYKTYpOil. DTHU MoOKa3aTeJin HEOOXOJUMO YUUTHIBATh MPHU
pa3zpaboTKe Mporpamm 1o UX COXPaHEHHUIO.
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ANALYSIS OF GENETIC DIVERSITY IN THE POPULATIONS OF
RARE AND ENDANGERED PLANT SPECIES OF VOLGOGRAD
REGION

A.A. Kochumoval, N.V. Khadeeval, S.V. Goryunoval, O.1. Korotkovz,
A.M Kudryavtsev'.

'Vavilov Institute of General Genetics Russian Academy of Sciences

119333, Russia, Moscow, Gubkina Str. 3

*Volgograd Regional Botanical Garden

400007, Russia, Volgograd, pos. Metallurgists, 68, PO Box 23,

e-mail: aichka89@mail.ru

We used AFLP profiling to analyze genetic diversity of 56 samples of Bellevalia
sarmatica, 50 samples of Matthiola fragrans and 95 samples of Allium regelianum.
All investigated species are rare and endangered and listed in the Red Book of the
Russian Federation. All samples were collected during expedition of the Volgograd
Regional Botanical Garden in Volgograd region. To carry out the AFLP profiling of
Bellevalia sarmatica we used 3 primer combinations, Matthiola fragrans - 2 primer
combinations, Allium regelianum — 4 primer combinations. The average percentage of
polymorphic loci was 91,7% for Bellevalia sarmatica, 55,2% — for Matthiola fragrans
and 84,4% — for Allium regelianum.

It was shown that populations of Bellevalia sarmatica are divided into 3 groups.
Populations of Kumylzhenskaya area are more isolated and form separate group.
Populations of Kalach and Surovikino area form the second group; Seraphimovich and
Kletskaya area form the third group. Maybe, the cause of association of populations
from two different areas is that this populations were united in past and then they
slowly separated due to human impact on their habitat. Populations of Matthiola
fragrans are divided into 3 groups according to their geographical location.
Populations of the Allium regelianum are more homogeneous, they divided into 3
groups according to their geographical location, but differentiation between groups are
not clear. Interestingly that genetic differentiation between populations Allium
regelianum from the same area is determined by various factors. Differentiation of
populations Serafimovich area associated with natural factors, so populations placed
on opposite sides of the river Don are divided into separate groups. Likely,
differentiation of populations Nikolayev area associated with human impact. Here,
populations are divided by populated locality and arable form separate group.

Each of the investigated species has different levels of within- and among-
population variability and individual population structure. We need to consider these
data when we develop programs for the conservation of these species.
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MOJIEKYJSIPHO-TEHETUYECKHN ITOJIUMOP®U3M
HNONYJISIIUNA TULIPA SCHRENKII REGEL B CAPATOBCKOM
OBJIACTH

T.A. Kpuukas, A.A. Kpuukui, A.C. Kamun

Y4eOHO-HayUHbIN LHEHTP «boTtanuueckuit cam» CaparoBckoro
rocyaapcTBeHHOro ynupepcutera umenu H.I'. YepHsblleBckoro

410010, Poccus, r. Capatos, ya. Ak. HaBaiuna, 1,

e-mail: kriczkaya.tatyana@mail.ru

Tronbnan Illpenka (Tulipa schrenkii Regel, Liliaceae) sBasieTcst BBICOKO
JIEKOpaTUBHBIM  oXxpaHseMbIM BujaoM. Ha tepputopunm CaparoBckoil oOnactu
T schrenkii nMeeT TEHAECHIIMIO K COKPAILEHUIO YUCIEHHOCTH.

[{enb paGoThI — OLIEHUTH YPOBEHb BHYTPUBUOBOrO nosumopdusma 7. schrenkii
C LIETIBIO TAJIbHEUIIET0 0TOOPA U COXPAaHEHUs PACTCHUI B TEHETUUYECKOM OaHKe.

Marepuaiaom uisi uccieqoBaHUsA ObLIM pacTeHus 6 nomnyisuuit 7.schrenkii
CaparoBckoil oOsactu. JIHK umcxogHbsIx oOpa3loB BBIIEISIM C HCIOJIB30BAHUEM
Haobopa NucleoSpin® Plant II (MACHEREY-NAGEL, Germany) u3 20 wmr
PacTUTEIIBHOIO MaTepuaia B BO3yIIHO-CYXOM COCTOSIHUH, TIOJYYEHHOTO U3 MOJIOJBIX
BETETUPYIOIIMX JIUCTBEB JIMKOPACTYIIUMX TrOJIbNAHOB. [lommmepasHyro 1enHyro
peakuuto (IT[P) nmpoBogunu B amrumdukatope Mastercycler gradient (Eppendorf,
Germany) ¢ ISSR-mpaiimepamu, cunTesupoBaHHbIMH 3AO «Cunron» («buokomy,
Poccus). Jlns TIIP Oblim  ucmonp30BaHbl HAOOpPHI PEAKTHUBOB IPOU3BOJICTBA
«EBporen» (Mocksa). Bce peakuuu npoBOJWINCH B JABYKPAaTHOH ITOBTOPHOCTH.
Pacuérpl reHeTMuecKMX pacCTOSHUIN BBINONHUIM ¢ noMouibto nporpamMmmel TFPGA
(version 1.3) (Miller, 1997).

IIpn nposenenun ISSR-ananmza nporectupoBanu 26 npailMepoB, U3 KOTOPBIX
JUIsL JalibHeiero a"aiuza Ob1o oToOpaHo 10, oOecrneuuBarOUX MOJYyYEHUE
JIOCTAaTOYHOTO KOJIMYecTBa 4&TKuX noaumopdueix amriukono (UBC810, UBCS811,
UBC816, UBC824, UBCR27, UBC836, UBC841, UBC843, UBC845, UBC851).
Pa3mep ammmmduimpoBaHHbIX (parMeHTOB BapbUpoBai B auanasone ot 50 mo 300
m.H. Ilo mosydyenHsiM Ha ocHOBe ISSR-MapkepoB JaHHBIM OBLIM COCTABIIEHBI
OMHapHBIC MATPHUIIBI U TIPOBEAEH KiacTepHbId aHain3 MmetojjoM UPGMA.

Bcero B pesyabsrate ISSR-ananmsa Obuto mosiyyeHo M npoaHaiausupoBaHo 102
JIHK-dparmenra. YpoBeHp noiaumopdusmMa BHYTpU Buia 1. schrenkii cocTaBuil B
cpeaieM  50,9%. VYcTaHOBIEHO, YTO IO CTENEHM TEeHETUYECKOW OJnu30CcTH
UccllelyeMble MOIyJIIIuu 00BeANHAIOTCA B 2 OCHOBHBIX KilacTepa: 1 — oOpasubl u3
Kpacnoapmeiickoro, O3unckoro u CaparoBckoro, 2 — u3 banakoBkoro, [Tyrauésckoro
n ®&nopockoro paifoHoB. OOpa3lbl KIACTEPU3YIOTCS B  COOTBETCTBUU C
IIPUYPOUEHHOCTBIO  PAlOHOB  INPOMU3PACTAHUSA MCCICAOBAHHBIX  IOMYJAIMA K
ONpEJENEHHBIM  3JeMeHTaM  Makpopenbeda. Ilpennonaraercs, 4YTO CTENEHb
TeHETUYECKOI'0 CXO/ICTBA U pa3inuus 00yCIIOBICHBI BpEMEHEM 3acelleHUs] pacTeHUSIMU
BHUJa YKa3aHHBIX TEPPUTOPHUI MOCIE MOCIEeAHUX TpaHcrpeccuii Kacrnmiickoro mopsi.
Koppensauus Mexy reHeTU4ecKUM IOJIMMOP(HU3MOM U MOJIUMOP(PHU3MOM OKpaCKU
BEHUYMKA L[BETKA B MOITYJIALMIAX HE OOHApYKEHA.
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MOLECULAR-GENETIC POLYMORPHISM OF TULIPA SCHRENKII
REGEL POPULATION IN SARATOV REGION.

T.A. Kritckaia, A.A. Kritckii, A.S. Kashin

Botanical Garden Saratov State University n.a. N.G. Chernyshevsky
410010, Russia, Saratov, e-mail: kriczkaya.tatyana@mail.ru,
kashinas2(@yandex.ru

Tulipa schrenkii Regel (Liliaceae) is a highly decorative protected species.
Tulipa schrenkii tends to deplete in number within the territory of Saratov region.

The work objective is to estimate 7. schrenkii intraspecific polymorphism level
in order to further select and save the plants in the genetics bank.

T. schrenkii populations in 6 Saratov region were studied. Original samples DNA
was obtained from 20 mg of air-dry plant material with the help of NucleoSpin® Plant
II kit (MACHEREY-NAGEL, Germany), such material being obtained from young
vegetating leaves of wild-growing tulips. Polymerase chain reaction (PCR) was held in
Mastercycler gradient amplifier (Eppendorf, Germany) using ISSR-primers
synthesized by «Sintol» Closed Joint-Stock Company (Biocom, Russia). Reagents kits
made by «Eurogen» (Moscow) were used for the PCR. All the reactions were repeated
twice. Genetic distances were calculated with the help of TFPGA (version 1.3)
program (Miller, 1997).

26 primers were tested under ISSR analysis; 10 of them producing enough clear
polymorph amplicons (UBC810, UBC811, UBC816, UBC824, UBC827, UBC836,
UBC841, UBC843, UBCS845, UBC851) were selected for further analysis.
Amplificated fragments size ranged from 50 to 300 base pairs. According to data
received from ISSR-markers, binary matrices were composed and UPGMA-method
cluster analysis was held.

Total 102 DNA fragments were obtained and analyzed by ISSR analysis.
Polymorphism level within the 7. schrenkii species was 50.9% on the average. It has
been discovered that populations under the study can be united into 2 major clusters by
genetic proximity: 1 — Krasnoarmeysk, Ozinki, Saratov territories samples; 2 —
Balakovo, Pugachev, Fyodorovsky territories. The samples are clustered in accordance
with relation between the growing region of the populations studied and particular
macrorelief elements. It is supposed that genetic proximity and difference level is
determined by the time the plants of the species populated the mentioned territories
after the last Caspian Sea overlaps. Correlation between genetic polymorphism and the
petals colour polymorphism has not been detected in the populations.
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TEHETUYECKASI TPAHC®OPMAILIUSA PACTEHMII CAXAPHOM
CBEKRJIbI (BETA VULGARIS L.) CHHTETUYECKUMMU CRY-'EHAMHU

B.B. KypuJo, A.U. Emen
HNuctutyT numieBoit 6uotexnosoruu u reHoMmukn HAH Ykpaunsl
04123, YkpauHna, r. Kues, yn.Ocunosckoro, 2a, e-mail: adreatyda@rambler.ru

Caxapnas cBekia (Beta vulgaris L.), Hapsly ¢ caxapHbIM TPOCTHUKOM, 3aHUMAET
KJIFOYEBOE MECTO TIPU MPOU3BOJICTBE caxapa, ABJSSACH ChipbeM it 70% ero MUpoBOro
npousBojcTBa. Ha ceroansmuuii neHs okoiao 40 rocylIapcTB BOBIIEUEHBI B €€
KOMMepuecKkoe BblpammBaHue. K coxkalleHHo, IMOCEBBI 3TOW KYJIBTYpbl 4YacTo
noru6arT OT HeOIaronpUsATHBHIX YCIOBUN OKpYyKatollel cpe/ibl, pa3IMuyHbIX Oose3HeH
Y TIOpaKEHUS BPEIUTEISIMU.

[lenpto Hamieit paboOThl OBUIO TOJYYEHUE TEHETHUYECKH MOIUGUIIMPOBAHHBIX
JIMHUI CcaXapHOW CBEKIIbI, 3KCIIPECCUPYIOIINE CUHTETHUYECKHUE C7)-T€Hbl, & UMEHHO
crylAc, crylC u cry2A, n o0ecrieunBaroue yCTOMIMBOCTh K HACEKOMBIM-BPEAUTENSIM
ponoB Lepidoptera w Diptera. Jlis arpoOakTepualibHOW — TpaHchoOpMaIuu
UCHOJIB30BAIM CYNEPBUPYJIEHTHUN IITaMM Agrobacterium tumefaciens LB 4404 u
BekTopHble KoHCcTpykimu plC PRD, plCST PRD, p2A PRD, plAc PRD,
copepxamue reHol cryIC, cry2A wu crylAc, COOTBETCTBEHHO, JHOOE3HO
npegocrapieHusie npod. M. Anpracaapom (YuuBepcutrer OtraBbl, Kanama). B
KayecTBE HMCXOJHOIO0 PpACTUTEIBHOIO MaTrepualia HCIOJIb30BAIA  POIUTEIBCKYIO
CeJIEKIIMOHHYI0 JIMHUI0O MM 1/2 (CelIeKIIMOHHBIA OMBUIMTENb TPH TeTePO3UCHOM
CEJIEKIIMM)  caxapHOW  CBEKJbI, JIIOOE3HO  MpeAocTaBieHHYl0  MHCTUTyTOM
OMOdPHEPIreTUYECKHX KYJIbTYp U caxapHoii cBeksibl HAAH YkpauHsl.

I'enetnueckyro TpaHchOpMaIMIO caxapHOH CBEKJIBI IPOBOJWIM, WCIOIb3YS
METOJUKY KO-KYJIbTUBUPOBAHUS JTUCTOBBIX DKCILIAHTOB ¢ arpobakrepueit, (Norouzi et
al., 2005). B pe3ynbpTaTe 661U OTOOpAaHBI paCTEHUSI-PETEHEPAHTHI, KOTOPHIE B TCUCHHE
HECKOJIBKUX Tacca’keif pociau Ha CeJIeKTUBHOHM cpene, coiepxaineit 100 wmr/n
KaHaMuIIMHA. JIJiS yCTaHOBIIEHMSI MHTErpallid T'€HOB MHTEpPEca B N€HOM pacTEHUM
Hamu Ob1 TipoBejieH [II[P-aHanu3 oTceleKTUPOBAHHBIX JIMHUI caxapHOW CBEKIIBI C
UCIIOJIb30BAHUEM clielU(pUUecKnX npaiimepoB K reHam crylC u cry2A4. B pesynprare
IIPOBEJIEHHBIX MCCIEAOBAHUI OBUIO YCTAaHOBIIEHO HAJIMYUE HCCIEAYEMBIX T€HOB Yy
TpaHC(OPMUPOBAHHBIX pacTeHuil. KpoMe 3Toro Juisi mOATBEPKACHHUS HE TOJIBKO
BCTpanBaHUsl MCCIEIYEMbIX T'€HOB B I€HOM pPACTEHUU-TPAHCPOPMAHTOB, HO U HX
s dexTrBHOM dKcnpeccun ObuTo TpoBeneHo Boiaenenne PHK, nmomyuenune x/[HK B
peakiuu oOpaTHON TpaHCKpUMNIMU W aMmIuiMukanus reHoB crylC u cry2A. B
pe3ynbTare Oblila MOATBEPAKIACHA IKCIPECCUs] JaHHBIX T€HOB B UCCIIENYEMBIX JIMHUIX
B. vulgaris.
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GENETIC TRANSFORMATION OF SUGAR BEET
(BETA VULGARIS L.) BY SYNTHETIC CRY-GENE

V.V. Kurylo, A.l. Yemets
Institute of Food Biotechnology and Genomics NAS of Ukraine

04123, Ukraine, Kyiv, Osipovskogo Str., 2A, e-mail: adreatyda@rambler.ru

Sugar beet (Beta vulgaris 1.), as well as sugar cane, has a key role in the
production of sugar. It is a raw material for 70% of world production. About 40 states
involved in its commercial cultivation today. Unfortunately, this culture crops often
die from adverse environmental conditions, various diseases and pests.

The aim of our work was obtaining genetically modified sugar beet lines
expressing synthetic cry-genes, namely cryldc, crylC and cry2A4, which provide
resistance to insect genera Lepidoptera and Diptera. For Agrobacterium-mediated
transformation a supervirulent Agrobacterium tumefaciens strains 1.LB4404 carrying
vector constructs plC PRD, pICST PRD, p2A PRD, plAc PRD containing genes
crylC, cry24 and crylAc, respectively, were used. The vectors were kindly provided
by Prof. I. Altasaar (University of Ottawa, Canada). A parent breeding line B. vulgaris
MM 1/2 was kindly provided by the Institute of Bioenergy crops and sugar beet,
NAAS of Ukraine as initial plant material.

Genetic transformation of sugar beet was performed using the procedure of co-
cultivation of leaf explants with Agrobacterium (Norouzi et al., 2005). As a result,
regenerated plants survived on a selective medium containing 100 mg/l kanamycin for
several passages have been selected. To establish integration of genes of interest into
the genome of plants we performed PCR analysis picked up sugar beet lines using
specific primers to cryIC and cry2A4 genes. It has been established the presence of
investigated genes in transgenic plants. Besides, not only for verification of genes
insertion into the genome of the studied transformants , but their efficient expression,
the RNA isolation, obtaining the complementary DNA in a reverse transcription
reaction and cry/C and cry24 genes amplification were performed. The result
confirmed the expression of genes in obtained B. vulgaris lines.
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LIS-1 KAK MOJIEKYJISIPHBIH MAPKEP MOTEHIUAJIBHO
AJAIITUBHBIX 'TEHOTHUIIOB JIBHA (LINUM USITATISSIMUM L.)

B.A. Jlememw, E.B. I'y3zenko, K.C. Tumogeenko

HNuctutyt renetuku u uutonorun HAH benapycu

220072, benapycb, MuHck, Akanemuyeckas, 27,

e-mail: V.Lemesh(@igc.bas-net.by, E.Guzenko(@jigc.bas-net.by

Jlen (Linum usitatissimum 1..) oOnagaer yHUKaJIbHOWM OCOOCHHOCTHIO —
"IUTaCTUYHOCTHIO" TeHOMAa. Y  OIpEACICHHBIX TE€HOTUIIOB TIPU  BO3JEHCTBUU
CTPECCOBBIX (DaKTOPOB OKpy:Karoiel cpejpl (HecOaTaHCUPOBAHHOCTh MUHEPATbHBIX
ynoopennii N:P:K, cnenmududeckuii TeMnepatypHblii pekuM U Jip.) B T€UEHUE POCTa
OJIHOTO TIOKOJIEHHSI BO3HHMKAIOT HACJIEJICTBEHHBIE W3MEHEHUs. Y TaKUX pacTeHUI
(reHoTpOdBI, HEKOTOPHIE COPTa JIbHA-JA0JITYHIIA, JIbHA MACJIMYHOT0) BO3pacTaeT ooIiee
conepxanue sjgepHoit JIHK, uwmcio renoB, xomupytomux pJIHK, uwcio konwmii
MOBTOPSIIOLIMXCS MOCIEA0BATENIbHOCTEH, a Takke nossisiercss BcraBka LIS-1 (Linum
Insertion Sequence). LIS-1 — 3To mocienoBaTeIbHOCTh HYKJIEOTHUIOB pPazMepoM
5,7 kb, kotopasi BcTpamBaeTcs B €IMHMUYHON KOMHUHU B OINpEJEICHHBINA CaT reHoMa
apHa. UccnemoBanust mokazaim, uto LIS-1  coOupaercs ©3  KOPOTKUX
MoCJIeIOBaTeNIbHOCTEH, pa30pOCaHHBIX IO BCEMY T'eHOMY JibHA. B 6a3e manubix Linum
EST Obutm HalijieHBl COBMAJEHUS MO KOPOTKUM IIOCJIEI0BATEIHbHOCTIM JaHHOM
BcTtaBku. B LIS-1 He HaiiieHO OOJIBIINX OTKPBHITHIX PAMOK CUUTHIBAHUS U TOMOJIOTHU C
TPAHCIIO30HaMH WX JPYTUMU MOOWJIBHBIMU dJIeMEHTaMu. J[aHHbIE MOKa3bIBAIOT, YTO
LIS-1 sBasiercs pe3yJbTaTOM CIO0XKHOTO HWHCEPIMOHHOTO COOBITUS. MeXaHU3MBbI
dbopmupoBaHuss M (YHKIIMM BCTaBKH €I€ HEJIOCTAaTOYHO H3y4eHbI, ojHako LIS-1
SBJISIETCS TIEPCIEKTUBHBIM MapKepoM JUisl BbIsBIEHUS (GOpM JibHA C BBICOKOM
«IJIACTUYHOCTBIO» U aJIaNTAIIMIOHHON CIIOCOOHOCTHIO F€HOMA.

[Ipencrasnensl pe3ynbrarsl [II[P-ckpununra 30 coprtoB, 24 nanapac, 4 JuHUIA
«escapes». «Escapes» — pacTeHus, MPUCIIOCOOMBIIMECS K CYIIECTBOBAHUIO Ha
CEJICKTUBHOM cpelie, HO HE colepiKalux B cBoeM reHoMe uyxxepoxanoi JIHK. [l
aHanuza reHomuyto JIHK Beigensiiim u3 aucTbeB U TeCTUpOBaAIU Ha npucyrcreue LIS-
1, ucrions3ys mpairimepsl S’-cataaattcagtcctatcgac-3° m 5’-tgtaacagcetcggatctagge-3°
(Chen et al., 2009). LIS-1 ne o6uapyxena B JIHK coptroB u nanmpac, ojaHaxo,
BBISIBIIEHA Yy JIBYX JIMHUHU «escapes» (V-1, B-1), npu 3ToM B UCXOAHBIX COpTaX, U3
KOTOpBIX JIaHHbIE JIMHUU OBbUIM TMOJYYEHBl, OHAa OTCYTCTBOBaJa. AHAIU3 JABYX
TOKOJIEHUHN «escapes» YCTaHOBWJI CTaOWIIbHOE HacjeloBaHue BcTaBKkU. Kpome Toro,
JIHK pacrenus, BoiienuBiierocsi u3 juHuu B-1 u oGnajaroiero ycToMYMBOCTBIO K
HU3KUM TemrneparypaM (BB-1) taioke conepxana nocienoBaTeabHOCTh LIS-1.

Takum oOpazoM, reHOTHUIIBI, UMerole BcTaBKy LIS-1, 3acmyxuBaroT ocoboro
BHUMAaHUsI T[PU HUCCIEJOBAHUAX MEXAaHU3MOB aJanTalMd K HeOJaronpusiTHBIM
(dakTopaMm BHEIIHEW cpeabl W TPU CEICKIMA HOBBIX COPTOB, YCTOMUMBBIX K
a0MOTHYECKUM CTPECCaM.
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LIS-1 AS A MOLECULAR MARKER OF POTENTIALLY ADAPTIVE
GENOTYPES OF FLAX (LINUM USITATISSIMUM L.)

V.A. Lemesh, E.V. Guzenko, K.S. Timofeyenko

Institute of Genetics and Cytology of National Academy of Sciences of Belarus
220072, Belarus, Minsk, Akademicheskaya St., 27,

e-mail: V.Lemesh(@igc.bas-net.by, E.Guzenko(@igc.bas-net.by

Flax (Linum usitatissimum L.) undergoes heritable genomic changes in response
to nutrient stress, which include changes in total amount of nuclear DNA, in ribosomal
DNA (rDNA) gene copy number, in repetitive sequence copy number and in
appearance of Linum Insertion Sequence 1(LIS-1). These changes occur during
vegetative growth, before gamete production, and can therefore be passed to the next
generation. The most characterized genomic change in flax is the appearance of LIS-1
(Chen et al., 2005). LIS-1 is a 5.7 kb sequence that is inserted into a specific single
copy target sequence in the “plastic” flax genomes. Both LIS-1 and its target site have
been sequenced. LIS-1 contains several short matches with the Linum EST database,
and several informatically identified putative miRNAs, but no large open reading
frames or homology to transposons or other mobile elements. The data indicate that
LIS-1 is assembled or rearranged from short sequences found scattered throughout the
genome. LIS-1 sequence is the result of complex insertion event that occurs during the
formation of some of the genotrophs, and occurs naturally in flax and linseed varieties
(Chen et al., 2005). Although the induction mechanisms and functions of LIS-1
insertion are still insufficiently studied, this sequence represents one of the most
efficient molecular markers for finding the flax varieties with high genome plasticity
and adaptation capacities.

In these research 30 flax varieties, 24 landrasses and 4 lines of “escapes™ were
screened. “Escapes™ are false transformants, an undesirable effect of transgenesis.
“Escapes” are able to survive on the selective medium but do not express the
transferred trait and do not contain the T-DNA. The genome DNA isolated from flax
leaves was tested for the presence of insertion LIS-1 using PCR with primer pairs 5°-
cataaattcagtcctatcgac-3’ and 5°-tgtaacagctcggatctagge-3° (Chen et al., 2009). The LIS-
1 sequence is not detected in the varieties and landrasses. LIS-1 is present in two lines
of “escapes” (V-1, B-1), but is absent from the original varieties from which the lines
were derived. Analysis of two generations of the lines showed inheritance of LIS-1. In
addition, the line became tolerant to cold, which led to increased survival rate of seeds
in winter. We can assume that “escapes” survivors influenced by many stress factors
have increased physiological "mobility" and "flexibility", expanded the range of
genetic variation and can be used for creating forms with a valuable combination of
characters. The forms with insertion LIS-1 deserve special attention in further studies
of flax adaptation to adverse environmental factors and in breeding of new resistant
varieties.
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IKCIIPECCHUA I'OMOJIOTOB I'EHA AP1 ACTPOBBIX BBI3BIBAET
PAHHEE IBETEHUE TPAHCI'EHHbBIX XPU3AHTEM

0.A. Hly.nbral, T.1O. Mnnommmaz, A.B. ]_[IeHHHKOBal, K.I. CKpﬂﬁHHl,
C.B. ].IOJ'[FOBZ
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['ensr MADS ceMeiicTBa HUrparoT Ba)KHYIO pOJb B OHTOIEHE3E€ PACTEHUIA, B
YaCTHOCTH, B PETyJISIIIUU pa3BUTUA 1IIBeTKa. B MozeinbHOM pactenuu A. thaliana ren
AP1 (APETELAI), npunaiexamuii MADS-ceMeiicTBy, omnpeaensieT UJIeHTUYHOCTh
IBETKOBOW MEPHUCTEMBI U BIMSET HA PA3BUTHE OPraHOB, MPUHAIIEKAIIUX K IEPBOMY
1 BTOpoMYy Kpyry. M3ydeHue mponeccoB OHTOr€HE3a B pacTEHUSX € MyTalueid rexa
AP moxa3zajio KOHCEpBAaTUBHOCTh KJIFOUEBBIX MOMEHTOB T'€HETHUUECKOMN PEryssiliuu y
pacTeHuii pa3HBIX BUJIOB C OJHOBPEMEHHBIM HAJIMUMEM OCOOEHHOCTEH TpOsBICHUS
NEHCTBUS OTJIEIBHBIX T€HOB.

Panee namu Oputu k1onupoBansl K/IHK renoB, romonornunsix APETALAL, w3
MpeJcTaBUTENEN aCTPOBBIX, OJJHOTO U3 KPYITHEUIIIUX CEMENUCTB IIBETKOBBIX PACTEHUMN —
noaconHeunuka (Helianthus annuus) u XpuzanteMbl (Chrysanthemum morifolium).
Mpgb1 npeanonoxwin, 4uro 3t rensl (CDMI111, HAM75, HAM92) ydactByIOT B
g hepeHITUPOBKEe OKOJIOIBETHUKA, TUIOAOIUCTUKOB U OMPEIEIISIIOT BpeMs I[BETEHUS.
Jlns toro 4toObl ompeaenuTh poib ¢akropo CDMI11, HAM75 u HAM92
HEIOCPEJICTBEHHO B PACTEHUSX XPU3AaHTEMBI, HaMU ObLIO MosydeHo 80 TpaHCTEeHHBIX
munuit C. morifolium ¢ KOHCTUTYTHUBHOM SKCIpeccuell COOTBETCTBYIOIIUX TE€HOB
acTpoBbIX. Bo Bcex pacTeHusx ObUIM TOJATBEPXKICHHI HAMYUE TPAHCT€HA U €ro
skcripeccusi. Tak Kak Xpu3aHTeMa SBISETCS pPAacCTEHUEM KOPOTKOTO MIHS, BIIMSHUE
HKCIIPECCUM BBEJICHHBIX T'€HOB Ha pPa3BUTHE TPAHCTEHHBIX PACTEHHH XpU3AHTEMBbI
M3Yy4ajoch KaK B YCJIOBUSX MHAYKIMU IBETEHUS (KOPOTKUM JIEHB), TaK 1 0€3 IIBETCHUS
(nMHHBIN 1eHb). BBUIO MOKa3aHo, YTO B MOCIEIHEM CIIy4ae Pa3BUTUE TPAHCTEHHBIX U
KOHTPOJIBHBIX JIMHUNA He oTinyaercs. B ycloBHsIX jXe HWHIAYKIMU TpaHCTE€HHbIE
XpU3aHTEMbl 3allBETAIM Ha 2 HEJENM paHble KOHTPOJBHBIX, MPU 3TOM ObICTpee
dbopMupoBaiuch couBeTHs. B pe3ylbrare IMOJMHOCTBIO OTKPBITOE  COI[BETHE
(GbopMUpOBaAJIOCH HAa TPU HEJIENIM PaHbIIE, YeM B KOHTpoJE. B To xe Bpemsi u3sMeHeHUit
Mopdoiorun He HaOII0/1aI0Ch, M BCE COPTOBBIE XapAKTEPUCTHUKU COXPAHSIUCH.
Takum oOpa3om, Mbl mosiaraeM, uto reusl CDMI111, HAM75, HAM92 actpoBbIX
PETYIHMPYIOT IBETEHHE, aKTUBUPYS (YCKOpsisi) Mpoilecc 3aKiagku U (HOpMHUpPOBAHUS
COIIBETHSI.
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OVEREXPRESSION OF AP1-LIKE GENES FROM ASTERACEA
INDUCES EARLY-FLOWERING IN TRANSGENIC
CHRYSANTHEMUM PLANTS
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*Branch of Shemyakin & Ovchinnikov Institute of Bioorganic Chemistry,
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MADS-box genes play an important role in plant ontogeny, particularly, in the
regulation of flower development. In the model plant A. thaliana, AP1 belonging to the
MADS-box gene family, is required for determining the identity of the floral meristem
and for proper development of first and second whorl organs. The AP1-like genes are
only found in the core eudicots clade, probably linked to the origin of the eudicot
flower. Functional studies using gain- or loss-of-function mutants revealed that
putative AP1 orthologues have slightly diverged over evolution with respect to
redundancy and gene function. We had cloned three API1-like genes from
chrysanthemum (CDMI111) and sunflower (HAM75, HAM92) and have become
interested in the generation of chrysanthemum transgenic plants that over-expressed
these genes. Totally 37 independently regenerated plants carrying integrated
transgenes were produced and used for subsequent experiments on flowering
induction. Chrysanthemum (Chrysanthemum morifolium) is a short-day plant.
Majority of chrysanthemum varieties is facultative for flowering initiation but all need
a short-day photoperiod for flower development. We have demonstrated that over-
expression of compositae AP1-homologous genes in transgenic chrysanthemum had
no effect on flowering time and vegetative development under long-day conditions.
Under inductive short-day conditions the most of transgenic plants grow faster and
start bud initiation two weeks earlier than non-transgenic controls. There were no
obvious changes in florets morphology of transgenic plants. Our results indicate that
dominant role of analysed compositae AP1-like genes is the determination of floral
meristem identity
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OLHEHKA T'EHETHYECKOI'O PA3HOOBPA3USsA PEJAKOI'O B
BEJAPYCHU BHUJAA CAJIBBUHUS IIVIABAIOIIASA (SALVINIA
NATANS L.) KAK OCHOBA PA3PABOTKH PEKOMEHJAIIMHA TIO
COXPAHEHHMIO EI'O TEHO®OHIA

A.H. KOxumyk
I'HY «lentpanbubiii 6otannveckuit cag HAH benapycu»
benapycs, Munck, e-mail: andrey.yukhimuk(@gmail.com

B xomIuiekce npupo00XpaHHbIX MEPOIPUSATHIA, HAlPABJICHHBIX HA COXpPaHEHUE
pPEIKUX M MCYUE3AIOUIMX BHUJIOB PACTEHH, M3yueHHE T'€HETHUUYECKOIro pa3zHooOpas3us
MMeEEeT TIepBOCTENEHHOEe 3HaueHue. [‘eHeTnueckoe pa3HoOOpaswe, Kak OJUH U3
ypOBHEH OMOJOTMYECKOr0 pa3zHOOOpa3us, SIBJISETCS BaKHEHIIEH XapaKTepUCTUKOMN
MOIYJIALIMM ¥ ITO3BOJISIET OLEHUTHh COCTOSIHHE T€HETHYECKUX PECYPCOB U BBIIBUTH
YPOBEHB aJJalITAlMOHHOMN IJIACTUYHOCTH TOITYJISIIUNA U BUJIA B LIEJIOM.

EBpoasuarckuii cyOTpOnuYecKO-HEMOPAJIbHBIN PENUKTOBBIA BHUJ CaJlbBUHUS
mnaBatomias (Salvinia natans 1..) — oXpaHs€Mblil OJIHOJETHUNA BOJHBIN MAalOPOTHUK.
Ha Tepputopun benapycu HaxoaWTCs Ha CEBEpHOM TIpaHulle apeana. SABisercs
WHJMKaTOPHBIM BUJIOM, OOMTAIOUIMM Ha MEJIKOBOJBSIX 3BTPOQPHBIX MPECHOBOHBIX
CTOSIYMX U MAJIOIIPOTOYHBIX BOJJOEMOB.

[lenpto wWccrneoBaHMS — ABISJIACH  OIEHKA TE€HETUYECKOTO  pazHooOpasus
nonyJsiuuit S. natans U3 Tpex COBpeMeHHbIX JokanuteToB: ['aaunosuun (p. Ilpunsars),
Mozbipp (p. Ilpumsits), Peunna (p. JlHemnp), a Takke pa3paboTKa MPaKTHUECKHUX
PEKOMEH/IAlIMM 10 COXPAHEHWIO OT/AEJbHBIX TMOMYJSLMA U BHUAA B IIEJIOM.
Mynstriiokycnoe JIHK-mapkupoBanue npoBoauiu Ha ocHoBe RAPD- u ISSR-IIIIP.
bbuin paccunTaHbl 3HAUEHUST OCHOBHBIX MapaMETPOB I'€HETUYECKOTO Pa3HOOOpA3Us:
JI0J1s1 TIOJIUMOPQHBIX JIOKYCOB, CpeTHEE YHCIIO aJlIesiel Ha JIOKYC, CPEIHSIS OKuaeMast
reTEPO3UTOTHOCTh, OIIEHEHA CTENEHb NOJPA3JCICHHOCTU IMOIYJISIUNA, YCTAHOBJICH
YPOBEHb T€HETUYECKON auddepeHIranu MexXy HCCIeJOBAaHHBIMU MOMYJISIUIMUA
S. natans. B 4YacTHOCTU, YCTAHOBJEHO, YTO HAWUMEHBIIUM T[E€HETUYECKUM
pazHooOpa3ueM o0ajaeT NOMmyJsiius U3 Jokanurera «[aauioBuum», HaxXoAAIascs
Ha CEBEpHOH rpaHMIle B Ipejaenax Oeiopyckoil yactu apeana. B coBokymHocTH ¢
HKOJIOTHUYECKUMU TTapaMeTpaMy Cpelibl 3TH JAHHBIE MO3BOJIAIOT IPEANOI0KUTh, UYTO
[0 CBOEMY NPOUCXOXKIACHUIO JIaHHASI TOMYJISLUS SIBISETCS DBOJIOIMOHHO Hanbosee
Moso10i. IlonmydeHHbIEe NaHHBIE JIEVIM B OCHOBY IPAKTUYECKUX PEKOMEHJIALMI 110
COXPAHEHUIO in Sifu OTAECIBHBIX TONMYJSUUA W BUAa S. natans B 1eioM. J[aHHBIE
PEKOMEH/IAlIMM BKJIIOYAIOT B YaCTHOCTM KOMILUIEKC Mep IO BBISIBJICHUIO Haunbosee
YSI3BUMBIX MOMYJIALMHA, MEPBOCTENIEHHBIX JUMUTHPYIOLIUAX (bakTopoB
pacrpoCTpaHeHUs! BUJA, YTOYHEHUIO OXPAaHHOrO craryca. B kaudecTBe OHOro u3
BAKHEMIIIMX 3TAlOB COXPAaHEHUS BUJAOB PEKOMEHJIOBAHO JIOJITOBPEMEHHOE CIIEKECHUE
3a COCTOSIHUEM TOMYJISIIMOHHBIX TeHOPOHIOB BUA S. natans M MPOTHO3UPOBAHUE UX
JMHAMUKU BO BPEMEHH U MPOCTPAHCTBE (T€HETUYECKUI MOHUTOPHHT).
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ASSESSMENT OF GENETIC DIVERSITY OF RARE SPECIES OF
BELARUS FLOATING FERN (SALVINIA NATANS L.) AS A BASIS FOR
THE DEVELOPMENT OF GUIDELINES FOR ITS GENE POOL
CONSERVATION.

A.N. Yukhimuk

SSI «Central Botanical Garden of the National Academy of Sciences of
Belarus»

Belarus, Minsk, e-mail: andrey.yukhimuk(@gmail.com

The study of genetic diversity is of primary importance within the complex of
nature preserving actions oriented for conservation of rare and endangered plant
species. Genetic diversity as one of the levels of biological diversity is the most
important characteristics of the population, allows evaluating the status of genetic
resources and identifying the level of adaptive plasticity of populations and species as
a whole.

Salvinia natans L. (floating moss) is eurasian subtropical nemoral relict species,
protected in Belarus. On the territory of Belarus the species is located on the northern
border of its area. It is an indicator species, inhabiting the shallows of eutrophic
freshwater standing and slowly flowing reservoirs.

The aim of this study was to evaluate the genetic diversity of three modern
localities of S. natans: Gadilovichi (Pripyat river), Mozyr (Pripyat river), Rechica
(Dnieper river), as well as to develop practical guidelines for the conservation of
separate populations and species in whole. Multilocus DNA-fingerprinting was carried
out on the basis of RAPD-and ISSR-PCR. The following values of genetic diversity
parameters were calculated: the proportion of polymorphic loci, mean number of
alleles per locus, the average expected heterozygosity, degree of subdivision of
populations, the level of genetic differentiation between populations of S. natans. In
particular it was found that «Gadilovichi», which is located on the northern border
within the Belarusian area, has the smallest value of genetic diversity. Together with
the environmental parameters, these data suggest that by the origin this population is
evolutionarily the youngest. The obtained data were the basis of practical guidelines
for in situ conservation of S. natans gene pool. These guidelines include set of
measures to identify the most vulnerable populations, the primary limiting factors of
the species distribution, conservation status clarification. As one of the most important
stages of the long-term conservation of species the monitoring of the status of
S. natans populations® gene pools and forecasting of their dynamics in time and space
(genetic monitoring) are recommended.
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GENETIC IMPROVEMENT OF CROPS FOR GROWING UNDER THE
SALINE AND WATER DEFICIT CONDITIONS

S. Mohan Jain
Department of Agricultural Sciences, University of Helsinki
PL-27, Finland, Helsinki, e-mail: mohan.jain@helsinki.fi

Yield losses due to drought and salinity can reach 80%, depending on the timing,
intensity, and duration of the stress coupled with other location-—specific
environmental factors. Moreover, the worldwide food production situation may further
deteriorate under the climate change. It is generally agreed that the only about 80% of
the genetic yield potential is achieved in farmers’ fields because of reductions caused
by abiotic stress, principally salinity and drought. Problems are particularly severe in
developing countries in arid and semiarid regions, with both devastating short-term
effects on the livelihoods of poor people and long-term effects on food security at a
number of levels, and are likely to increase in future as competition for water
increases. As well as drought, it is estimated that worldwide more than 13% of
cultivated lands and around 50% of irrigated agricultural lands are affected by high
salinity: these are estimated to be increasing at about 10% annually. Such land could
be agriculturally productive if more salt tolerant species or cultivars were available.
The constant challenge in world agriculture is therefore to reduce the gaps between the
potential and the average yields obtained on farmers' fields under stress conditions to
assure sustained food security for the benefit of resource-poor farmers. In view of the
complex relationships between, and the number of traits involved in, tolerance to both
drought and salinity, the innovative idea of gene and trait pyramiding, using
molecular-assisted breeding, mutation and functional genomics, and in vitro selection.
In rice, gene pyramiding has resulted in salt tolerance up to 400mM, tested in the
greenhouse. These genes also express successfully in Brassica. By induced mutations,
several salt and drought tolerant mutants have been produced, e.g. tomato, wheat. It is
likely to provide the best route towards the development of region-specific tolerant
crop germplasm. In addition, it offers the benefit of significant improvements in the
tolerance of crops to these stresses, which have so far not been made at the level of
yield on the farm. Despite the lack of substantial breeding progress, a large number of
genotypes based upon mutation-assisted breeding and other biotechnologies have now
been produced which are potential genetic resources for the improvement of drought
and salinity tolerance. In addition, there is substantial variation for drought and salinity
tolerance within existing natural populations of cereals and legumes. Some case
studies of tomato, rice, date palm will be discussed, based on genetic engineering,
gene pyramiding, marker-assisted selection and breeding, induced mutations for the
enhancement of drought and salinity tolerance. The selection of abiotic stress tolerant
phenotypes is most crucial, and different selection systems will be discussed before
finally testing in the field.
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ASSESSMENT OF THE GENETIC POLYMORPHYSM IN NATURAL
POPULATIONS AND CULTURES OF ORIGANUM VULGARE SUBSP.
VULGARE
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This study is the first to use RAPD markers and essential oil composition and
content to investigate the genetic and chemical structure of intrapopulational
differentiation of Origanum vulgare subsp. vulgare in R. Moldova.

Genotypic variations were assessed across various populations by means of
analysis of molecular variance (AMOVA) using GenALEx 6. This analysis not only
allows the partitions of the total variation into within-group and among-group
variations components, but also provides a measure of inter-group genetic distances as
the proportion of the total variation residing between accessions. The significance of
the resulting variance components and inter-population genetic distances was tested
using 999 random permutations.

RAPD DNA marker data were obtained and analysed with respect genetic
diversity, population structure and gene flow. Twelve primers generated total of 298
discernible and reproducible bands in the analysed population, out of which 31 were
polymorphic.

Variation of essential oils in the populations was subjected to cluster analysis,
and one chemotype with sabinen / 4(10)-thujene, trans-B-ocimene, y-terpinen,
[-caryophyllene, germacrene d was identified.

The UPGMA cluster analysis permitted the discrimination of all the genotypes
and their sorting into 3 main groups.

This study indicated there was no correlation between the RAPD data and
chemical composition data. This result is evidence that genetic similarity may not
always reflect similarity or difference in phenotypic traits, for instance oil
composition; this has previously been reported. Also, effects of environmental
conditions, the extraction method used, and plant growth stages on essential oil of
medicinal and aromatic plants should be considered. In contrast, DNA genotyping is
not affected by plant development stages and other environ-mental factors.

Use of RAPD markers has enabled discrimination of oregano populations and
can be used successfully for the selection and improvement of cultivars in future
studies. In addition, knowledge of chemical composition, revealed in this
investigation, gives the opportunity to select genotypes containing different types of
essential oil.
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N3YYEHUE AKUPHOKHNCJIOTHOI'O COCTABA PBI’KUKA
ITOCEBHOI'O (CAMELINA SATIVA) YKPAUHCKOMU CEJIEKIIMN

10.H. Boﬁqykl, .B. PaXMeTOBZ, A.N. EMeul, SL.B. Barom'

'y «MHcTuTyT nuieBod OuoTexHosoruu u reHomukn» HAH VYkpawunsl,
04123, Ykpauna, Kues, yn. Ocumnockoro 2a,

e - mail: boychuk.yulial@gmail.com

*HanmoHanbHb# 6oTanmndeckuit cax uM. H.H. Ipuimko HAH Vipansst

01014, Yxpauna, Kues, yn. Tumupsizesckas, 1, e - mail: jamal r(@bigmir.net

B nocnennee BpeMsi cpei MacIMUHbBIX KYJBTYpP, PACTUTEIIBHOE MACI0 KOTOPBIX
MPUTOHO Ui TEXHUYECKUX U MUIIEBBIX LIEJI€H B CUILy UX JKUPHOKUCIOTHOTO COCTaBa,
00JIBIION HMHTEpeC MpeacTaBisieT phDKUK ToceBHoU (Camelina sativa (L.)Crantz),
OTHOCSIIMICS K CEMEWUCTBY KpPECTOLBETHBIX (Brassicaceae). N3BeCTHO, 4TO B €ro
ceMeHax coaepxkurcs 10 40% macia, B cOCTaB KOTOPOTO BXOAAT ITOJIMHEHACHIIICHHBIE
KUPHBIE KUCIOTHI, B ToM uucie guHosnesas (C 18:2) u o-nmuHonenosas (C 18:3), ux
conepxkanue nocturaet 20 u 40 %, COOTBETCTBEHHO, B TO )K€ BpEMS COJAEpIKAHUE
spykoBoil kucinotel (C 22:1) mocratouHo Huszkoe u cocraBiager — 1,5-3.0 %.
bnarogapst KUPHOKHCIOTHOMY COCTaBY MAacjoO PbIKHKA SIBJISETCS IIEHHBIM CHIPHEM
JUISL UCIIOJIB30BAHUS HAa DHEPreTUYECKHE, TEXHUUYECKHUE, MUIIEBhIE U JIEKAPCTBEHHbIE
L.

[lenpto naHHON paboOTHI OBUIO MCCIIEI0BaHUE KUPHOKUCIOTHOIO COCTaBa Macia
pbokuka noceBHoro (Camelina sativa) BeICOKOTIPOYKTUBHBIX GopM (DEOPKAD-1,
OEOPXKAD-2, DOEOPXKAD-3, DEOPKAD-4, DOEOPKAD-5, DOEOPKAD]I,
OEOPXKADY, DOEOPXKADUII) u coproB (Mupax, Kononpaiik, IIspamora u
EBpo-12), moiydeHHble B OTjele HOBBIX KyJbTyp HarmonanpbHOTOo 00TaHUUYECKOTO
caja um. H.H. I'puriko, a Takke BBIJICIUTH CPeId HUX Hauboliee MepCrieKTUBHbBIC JIJIS
MUILIEBBIX 1I€JIEN U MPOU3BOACTBA OMOIUA3EINS.

Pe3ynapTaThl uMccienoBaHUN KUPHOKHUCIOTHOIO COCTaBa PHDKUKA IOCEBHOTO
CBUJIETENILCTBYIOT, UTO JUIsl BCeX HcciaeayeMbIX ¢GopM U copToB pacteHuit Camelina
sativa XapaKTepHO BBICOKOE COJIEp)KAHUE JIMHOJICHOBOM, JIMHOJIEBOU, OJEUHOBOW,
TOHJIOMHOBOM MW  MNaJIbMUTUHOBOM KHCIOT, a TakKKe CBOWCTBEHHas BCEM
KpPECTOILIBETHBIM IPYKOBOSI KucioTa. Hanbonblee cojepikaHue MOJIMHEHACHIIIEHHON
JMHOJIEHOBOM KUCJIOTHI ycTaHOBIeHO uid ¢opmbl DEOPXAD] - 38,271% u copra
EBpo-12 - 35,564%. Copr Knonpaiik u ¢opmer ®EOPXKAD-4, OEOPXADY,
OEOPXADUYIT  ornuyanuch  Oonee  BBICOKUM  COJIEpKAHUEM  JIMHOJICBOM
KUCI0ThI(24,646%, 21,860%, 21,619%, 21,981%) no cpaBHEHHUIO ¢ IPYTUMH COpPTaAMHU
u ¢opmamu. Cpelyd HACBHIIMIEHHBIX KHUCJIOT MpeodsajiaeT MalbMUTHHOBAs KHUCJIOTA,
cojiepxanue Kotopoit cocrabiser 11,426 % nna cemsan copra Knonmaitk. 13 dopwm,
MPUTOJAHBIX JUISl MCIOJIb30BaHMsl Macjia Ha MUIIEBBIE 1€, 3aC/lyKUBAET BHUMAHUS
dbopma DEOPXKAD-2, B KOTOpOil BBICOKOE CcOjAEpkKAHUE OJEUHOBON KHUCIOTHI -
18,467%, copra Mupax - 17.482% u Il»pamora - 17,319%. Ilpu ucnosnb3zoBaHuu
Macjia pblKHMKa Ha TexHuueckue 1eiu 1neHHsl Gopmel @EOPXADUIL, DEOPXAD-5
u copT EBpo-12 ¢ BBICOKMM cCOAEpKaHUEM SPYKOBON KHCIIOTBI, KOTOpas SBJISETCS
LIEHHBIM CBIPHEM ISl IPOU3BOACTBA OMOIU3EITHHOTO TOTLINBA.
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STUDY OF FATTY ACID COMPOSITION IN UKRAINIAN FORMS
AND VARIETIES OF FALSE FLAX (CAMELINA SATIVA)

Yu.N. Boychukl, D.B. Rakhmetovz, A.lL Yemetsl, Ya.B. Blume'

'Institute of Food Biotechnology and Genomics, NAS of Ukraine

04123, Ukraine, Kyiv, Osipovskaya Str.2a, e-mail: boychuk.yulial@gmail.com
*National Botanical Garden named M.M. Gryshko, NAS of Ukraine

01014, Ukraine, Kyiv, Timiryazevskaya Str. 1, e - mail: jamal r@bigmir.net

Last decades among oil crops containig oil suitable for technical and food
purposes due to their fatty acid composition, false flax (Camelina sativa (L.) Crantz),
family Cruciferae (Brassicaceae) is of great interest. It is known that its seeds contain
up to 40% of oil, which consist of polyunsaturated fatty acids, including linoleic (C
18:2) and a-linolenic (C 18:3), their content is 20 and 40%, respectively, the content of
erucic acid (C 22:1) is sufficiently low (1.5-3.0%). Owing to fatty acid composition
Camelina oil is a valuable raw material for energy, technical, food and medical
purpose.

The aim of this study was to investigate the fatty acid composition of C. sativa
seed oil in forms (FEORZHYAF-1, FEORZHYAF-2, FEORZHYAF-3,
FEORZHYAF-4, FEORZHYAEF-5, FEORZHYAFD, FEORZHYAFCH,
FEORZHYAFCHP) and varieties (Mirage, Klondayk, Peremoga and FEuro-12)
Ukrainian selection obtained in N.N. Grishko National Botanic Gardens, and select
among them the most promising ones for human consumption and biodiesel
production.

It has been found that all the studied forms and varieties of C. sativa
characterized by a high content of linolenic, linoleic, oleic, palmitic and gondoic acids
and erucic acid, typical for all cruciferous. The highest content of polyunsaturated
linolenic acid have been found in the form FEORZHYAFD - 38.271% and in variety
Euro 12 - 35.564%. Variety Klondike and forms FEORZHYAF-4, FEORZHYAFCH,
FEORZHYAFCHP had a higher content of linoleic acid (24.646%, 21.860%,
21.619%, 21.981%) as compared to other varieties and forms. Among the saturated
fatty acid palmitic acid prevails, its content is 11.426% for Klondike’s seed. Among
the forms with camelina oil suitable for food perspective ones are FEORZHYAF-2,
with a high content of oleic acid - 18.467%, and varieties Mirage — 17.482% and
Peremoga — 17.319%. On wusage this oil for technical purposes forms
FEORZHYAFCHP, FEORZHYAF-5 and variety Euro-12 are valuable due to high
content of erucic acid that is very important raw material for biodiesel production.
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OIIbIT HOJYHNPOMBIINJIEHHOI'O KYJbTUBUPOBAHUSA
DUNALIELLA SALINA TEOD. IJIS1 HOJYYEHUA B-KAPOTHUHA

A.B. bopoBkos, .H. I'ynBusioBu4

HNucturyT 6uonoruu 10xxubx Mopeit um. A.O. KoBasieBckoro
299011, Pecnny6nuka Kpeim, CeBactonouns, np. Haxumoga, 2,
e-mail: spirit2000@ua.fm, gudirina2008@yandex.ru

Ucnonp3yromuecss B HACTOAIEE BpeMs  NPOMBINUICHHBIE  TEXHOJIOTHU
BbIpamuBanud D. salina uis moiaydeHus: [(-KapoTWHA IMpeaycMaTpUBaIOT, Kak
MPaBUJIO, JIBYXCTAIUUHBIN CcI1OcO0 KyJIBTUBHPOBaHUS Bojopociu. Ha mepBoii craanm
TEXHOJIOTUYECKOTO MPOLecca BOAOPOCIb BHIPAIUBAIOT B YCIOBUAX, 00€CIIEUNBAIOIIUX
MaKCUMAaJIbHYI0 CKOPOCTh JICJICHHsI BEreTaTUBHBIX KiIeTok. Ha BTopoii craguu B
MOJIy4YeHHON Ouomacce MHIYIHMPYIOT HaKoIUleHue [-kapoTuHa. Takue TexXHOJIOruu,
KaK TIPaBWJIO, OCHOBAaHbI Ha METOJIE TEPUOIUYECKUX KYJIbTYp, KOTOPBI SBISETCS
HanOoJiee M3YyUEHHBIM WM pa3pabOTaHHBIM Ha CETOJHSAIIHMN JeHb. [IpencraBisercs
MEPCIEKTUBHBIM BBECTU B TEXHOJIOTHYECKYIO CXEMY IPOMBIIIJIEHHOTO BhIpAlllUBaHUS
D. salina meHee pacnpocTpaHEHHBIN KBa3MHEIPEPBIBHBIM CIIOCOO KYJIHTUBUPOBAHUSA,
oOecrieunBaroiuii 60oee BHICOKYIO U CTAOUIBHYIO MPOAYKTUBHOCTD KYJIBTYPBI.

[{ens paboThl 3aKkiIroyaiach B ampoOalyul JBYXCTAIUNHHOTO KyJIbTUBUPOBAHUS
D. salina ¢ WCHOJAb30BaHUEM KBAa3WHENPEPHIBHOTO METO/AA BBIPAIIMBAHUA B
MOy IPOMBIIIIJIEHHBIX YCIOBUSX.

Pabora BbinmosHeHa Ha 6a3e TEMIMYHOIO KoMIulekca (XapbKoBcKasi 00JacThb) U
Ha Oaze comaernpombicioB (r. Caku). DKCHOepUMEHT NPOBOJWIM B JiBa JTarma:
MEepBOHAYAIBHO KYJIbTYpY D. salina BbIpalluBajiu B KBa3MHENPEPHIBHOM DPEXKHUME, C
exxecyTouHblM oOMeHoM 10%. Ha BTOpoMm 3Tare BwIpocinyto 6uoMaccy oTOupaiu u3
Oacceitna u pazbanisuid B S u 10 pa3. PazbaBiienue npoBoAWIN MUTATENBLHONU Cpeoi
0e3 cojeli — UCTOUHUKOB a30Ta U ¢ocdopa. IlocTeneHHO MOBHINATN CONEHOCTH B
Gacceiinax ot 120 10 240 ram™.

DKCIEepUMEHTAIbHO TMOKAa3aHO, YTO TOBBIIMICHUS] OCBEIIEHHOCTH M COJEHOCTU
KyJIbTYpaJIbHOI cpeflbl B YCIOBUAX XapbKOBCKOW 00JacTH 0Ka3aloCh HEJOCTATOUYHO
JUISl ”THTEHCUBHOT'O HAKOIICHUS] KAPOTUHOWUJIOB, UX coJiepKaHue He npeBbimaio 0,5%
OB. Opnako s Bapuanta ¢ 10-kpaTHbIM pa3baBieHHeM HaO0JIOAAIOCH MOBBIIIEHUE
cootHommenus:t Kap/Xma (or 0,3 mo 0,65), 4yTO CBUAETEILCTBYET O IMEpECTpOHKe
MUTMEHTHOIO afmapara U NpeIulecTBYeT aKTUBHOMY HAKOIUIEHUIO KapOTHHOUJIOB B
KJIeTKax JyHanuesibl. [lo-BUaMMOMy, OTpULIATENbHYIO POJb CHITpAIN TOTOJHBIE
yCJIOBUSA, TaK KakK MPU aHAJIOTUYHOM IPOBEJCHUM HKCIIEPUMEHTA B 3alaJHON YacTu
Kprima, copepkanne KapoTUHOUIOB YBEIUYIIIOCH B 5 pa3 (ot 0,5 10 4,5% OB).

Takum oOpa3om, mpoBejieHa anpodaiys ABYXCTAIUITHOTO MOJYIPOMBIIIIIEHHOTO
KyJIbTUBUpOBaHUS D. salina i JIBYX pPErHOHOB YKpaWHbI C HCIOJIH30BAHUEM
KBa3WHEIPEPHIBHOTO METO/Ia Ha TIEPBOM JTarle BhIpallluBaHUSI.
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EXPERIENCE OF DUNALIELLA SALINA TEOD. MASS CULTIVATION
FOR B-CAROTENE PRODUCTION

A.B. Borovkov, I.N. Gudyvilovich

The O.A. Kovalevsky Institute of Biology of Southern Seas of NASU
99011, Crimea, Sevastopol, Nakhimov Avenue, 2, e-mail: spirit2000@ua.fm,
gudirina2008(@yandex.ru

Industrial technologies of D. salina growing which are currently in use, envisage,
typically, a two-step algae culturing method. At the first stage of technological process
the algae is grown under conditions, which provide the maximum rate of vegetative
cells division. At the second stage B-carotene accumulation is induced in the obtained
biomass. Such technologies are usually based on the method of batch culture, which is
the most studied and developed up to date. It seems promising to introduce less
common semicontinuous method of D. salina cultivation to technological scheme of
industrial cultivation, which provides higher and more stable culture productivity.

The aim of this work was an approbation of two-stage D. salina cultivation
system using semicontinuous cultivation method within industrial conditions.

The work was done on the base of greenhouse complex (Kharkiv region) and on
the base of sedimentary salt mining (Saki). The experiment was conducted in two
stages: initially D. salina culture was grown in a semicontinuous mode with daily
exchange of 10%. At the second step the grown biomass was taken from the pool and
5 and 10 times diluted. Dilution was carried out with nutrient medium without salts —
sources of nitrogen and phosphorus. Salinity in pools was gradually increased from
120 t0 240 g - dm”.

It was shown experimentally that increase of illumination and salinity conditions
of the culture medium in Kharkiv region was not enough for intensive accumulation of
carotenoids; their content did not exceed 0.5% AFDW. However, for the experiment
with a 10-times dilution, increase in the ratio Car/Chla (0.3 to 0.65) was observed, that
indicated the restructuring of the pigment apparatus and preceded the intensive
accumulation of carotenoids in Dunaliella cells. Apparently, weather conditions played
the negative role, since during similar experiment in the western part of Crimea there
was a 5-time increase in carotenoids content ( from 0.5 to 4.5 % AFDW).

Thus, an approbation of two-stage system of D. salina industrial cultivation for
two ukrainian regions using semicontinuous method was completed at the first stage of
cultivation.
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OCOBEHHOCTH OBPA3OBAHHWSI ®EHOJILHBIX COEJIMHEHMIA B
LINUM  USITATISSIMUM C  PA3JAYHBIM  YPOBHEM
TN ®PEPEHIMALINN
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*MOCKOBCKHif TOPOJCKOM Mearoru4yeCKuii yHUBEpCUTET

129226, Poccusi, MockBa, 2-0i1 CenbcKkOX035IMCTBEHHBIN TTpoe3, A. 4, Kopl. 1

®enosbHble  coequHeHuss (PC) Hambojgee MMHUPOKO U Pa3sHOOOpa3HO
MIpE/ICTAaBIEHbl B PACTUTEILHOM Mupe. BoIMonHss psa GyHKIUH, )KU3HEHHO Ba)XKHBIX
JUIS  pacTeHMil, OHU YYaCTBYIOT B Pa3IMYHBIX META0OJUYECKUX IMPOIlecCcax U TaKUM
obpa3oM 001a/1a10T MOJU(PYHKIIMOHAIBHBIM JIEHCTBUEM Ha PaCTUTENbHBIN OpraHu3M.
SABnsisick BTopuuHbIMU MeTabonuTamu, @C CUHTE3UPYIOTCS B PACTUTENIBHBIX KIETKaX,
IIPY 3TOM MX CHEKTP JIaKe B Ipejieax OJHOI0 BUJIA PACTEHUI OUEHb HIUPOK.

Conepxxkanne ®C 1 MX cocTaB 3aBUCUT OT TUIA U CTerneHU AuddepeHmanu
TKaHel pacrteHuid. lccienoBaHuii, HampaBieHHBIX Ha wuzydeHne @O@C y JbHa
MacCJIMYHOTO, SIBISIONIErOCsS KyJbTypOi KOMIUIEKCHOTO UCIIOJIb30BAaHUSI B Pa3IMYHBIX
OTpaciisIX MPOMBIIUICHHOCTH, MpakTHuecku HeT. Kpome Toro, OMOTEXHOJOTHYECKUE
MOJIXO/IbI ISl BBIPAIIMBAHUS 3TOM BaXKHOW KYJBTYpPHI B YCIOBUSIX in Vitro OCBOCHBI
HEJI0CTaTOYHO. B cBsi3u ¢ 3TUM B XO0j€ OHKCIEpUMEHTA OBbUIA HUCIHOJIb30BAHbI
MIPOPOCTKH M KaJUIyCHBIE KYJbTYPhI JIbHA MAaCJIMYHOTO, BBIPAIIIMBAEMBIE B CTEPUIIBHBIX
YCIOBUSIX Ha nUTaTenbHOU cpene Mypacure u Ckyra npu 16-yacoBom (oToreproe B
tdaxTopoctate UOP PAH.

YcTaHoBIEHO, YTO y MPOPOCTKOB JibHA cyMMmapHoe coaepxanne @C B 1,5 paza
MPEBBIIIATI0 TAKOBOE y KaJUTyCHOHM KyJbTyphl. [Ipu 3ToM HakoruieHue (haBOHOUIOB
ObLIO MOYTH B 6 pa3 BBIIIE OTHOCUTEIHHO KAJUIYCHOW KYJBTYPHl B TO BpeMs, Kak
ypoBeHb (eHwminponanonoB (PII) okazancs HeBbIcOKMM (B 3 pa3a HIDKE, YeM B
Kajuryce).

CnenoBarenbHo, B Jud@epeHIUpOBaHHBIX TKAHIX MPOPOCTKOB  JIbHA
npeobnagann  ®C  ciIoXKHOH  CTpYKTYphl —  (GJIaBOHOWABI, TOrjJa Kak B
neanddepeHIIMPOBaHHBIX KaUTYCHBIX KieTkax — ®C 6osiee mpoCTOli CTPYKTYPHI —
GbeHWIIponaHOU Ibl. ITU Pa3IUYMsl, BEPOATHO, SBIISIOTCS CleICTBUEM (GOPMUPOBAHUS
U ypoBHS Ju¢pdepeHIMaluy XJI0pOoILUIaCTOB — OCHOBHBIX MecT OuocuHtesa DC,
IJIaBHBIM 00pa3oM (hJ1aBOHOUTOB.
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FEATURES OF PHENOLIC COMPOUNDS IN LINUM
USITATISSIMUM WITH DIFFERENTIATION VARIOUS LEVEL

E.A. Goncharukl, Yu.A. Gorchakov® L.V. Nazarenko®
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*Moscow City Pedagogical University,

129226, Russian, Moscow, 2-nd, Agricultural pr., 4, build. 1

Phenolic compounds are the most widely and variously represented in the plant
world. They are involved in various metabolic processes and thereby have a
polyfunctional effect on the plant. Phenolic compounds are secondary metabolites and
are synthesized in the plant cells. Range of phenolic compounds is very wide even
within the same plant species. Phenolic compounds content and their composition
depend on the type and degree of plant tissue differentiation. At the moment there is
practically no direction for the study of flax phenolic compounds, although it is a
culture of complex use.

It was established that the total content of phenolic compounds in the flax
seedlings was 1.5 times larger than that in callus culture. At the same time
accumulation of flavonoids was almost 6 times higher than in callus culture, as the
level of phenylpropanoids was low. So, in differentiated tissues of flax seedlings
phenolic compounds complex structure - flavonoids dominated, whereas in
dedifferentiated callus cells - phenolic compounds with simpler structure —
phenylpropanoids predominated. These differences are probably a consequence of
chloroplasts formation and the level of their differentiation of.
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JIJETYYUE COEJIUHEHUS BOAHO-9TAHOJIBHOI'O 9KCTPAKTA
MENTHA LONGIFOLIA L.

0O.A. I'pedennnkoBa, A.E. Ilaanii, FO.I1. XpucroBa
Hukurckuii 6otannyeckuit can — HarmoHanbHbIN HAyYHBIN [EHTP
298648, Pecniyonuka Kpbim, Snta, e-mail: oksanagrebennikova@yandex.ru

Mentha longifolia L. n e€ >¢pupHOEe Maciao MMPOKO MPUMEHSIOTCS B MEIULIMHE,
napgroMepun U MHUIIEBOM NPOMBINUIEHHOCTH. TpaBa U 3(HUpHOE Macio 3TOro
pacTeHusi OKa3bIBAlOT aHTHOaKTepuaabHOE, (YHTUIIUHOE, TPOTUBOBOCHAIUTEILHOE,
AHTHOKCUJAHTHOE, CIa3MOJIUTUYECKOE, KETYErOHHOE, BETPOTOHHOE U IMOTOrOHHOE
JIEHCTBUS U BXOJIAT B COCTaB CPEJICTB JUISl JICUYCHUS] acTMbl, OPOHXHUTOB, MUTPEHEH,
HapyluleHUil nuineBapeHus, Ooje3Hel MeyeHu M MbIlill. buonornyeckas 1EHHOCTh
M. longifolia oGyciioBlIeHa KOMIUIEKCOM OMOJOTMUYECKH aKTUBHBIX BEIECTB, CpEIu
KOTOPBIX BeJyllee MOJI0KEHUE 3aHUMAIOT JIETYYle COeIMHEHMS.

B cBa3m ¢ aTuM, 1enb0 padoThl SIBWJIOCH M3YYEHUE KAuECTBEHHOTO U
KOJIMYECTBEHHOI'O COCTaBa JIETYUYUX COEJUHEHMII B BOJIHO-3TAHOJIBHOM DJKCTPAKTE
MEPCHEeKTUBHOTO  copTooOpasnia M. longifolia  cenexumuu  HBC —HHIL  ms
000CHOBaHMSI €ro MPAKTUYECKOTO UCIIOIb30BaHUS.

Jls uccienoBanus ObLT BBIOpaH TEpCHEKTUBHBINA copTooOpaseny M. longifolia,
BBIPAIIIEHHBI Ha KOJUIEKIIMOHHBIX YyyacTkax HUKUTCKOro OoTaHMYECKOro caja,
coOpanHblii B (azy usereHus. CojepkaHue JIETyuyUX COEIMHEHUN ONpenesiin B
BOJHO-3TaHOJIBHBIX SKCTPAKTAX, IPUTOTOBJICHHBIX HACTAaMBaHUEM | YacTu BO3AYIIHO-
CyXOro pacTUTeNIbHOTO ChIpbs B 10 dactsax 50 %-HOro BOJHO-3TaHOJIBHOTO PAacTBOpPA B
teyeHne 10 cyrok. KOMIOHEHTHBII cOCTaB JIETyUUX BEIIECTB OINpPEACIISIU METOI0M
ra30->KUJKOCTHOU XpoMaTorpauu ¢ Macc-ClIeKTPOMETPUUECKUM JIETEKTUPOBAHHUEM.

B pe3syibrare mpoBeJEeHHBIX HCCIEJOBAaHUI YyCTAaHOBIEHO, YTO KOHIEHTpPAIIMS
JETYYUMX COEJUHEHUI B BOJIHO-3TAHOJIBHOM JKCTpPaKTe JIaHHOTO copTooOpasia
M. longifolia coctaBuna 974,6 mr Ha 100 r BO3AyIIHO-CYXOTr0 paCTUTEIBHOIO CHIPHS;
B HeM oOHapyxeHo 20 KOMIIOHEHTOB U3 KOTOpPHIX WAeHTHuUuMpoBaHo 17. Jlns
MOJIyYEHHOI'0 SKCTpaKTa HauboJee XapaKTepHbIMU JIETYUYMMU BEIIECTBAMU SBJISIOTCS
MOHOTEPIEHBI, MOHOTEPIICHOBbIE KETOHBl U CHUPTHI. ODKCTPAKT OTIAYAETCS
3HAUMUTENIBHBIM cojiep:KaHneM MeHToHa (53.2%), uzomentona (27,7%), TpaHc-
cabunenruapara (8,2%) u 1,8-niuneona (6,2%), Torjaa Kak KOHIIEHTPALMS KaXKJ0T0 U3
OCTAJIbHBIX KOMIIOHEHTOB He TipeBbImIaeT 1%. B akcTpakT nepenuin Hanbosiee [ieHHbIE
neryuue coenunenuss M. longifolia: menToH u 1,8-1iuHeon, npugarome emy, Hapsay ¢
NPUATHBIM apoOMaTOM, AHTUMHUKPOOHOE, NPOTHUBOTPUOKOBOE M AHTHOKCHIAHTHOE
JIEVCTBUA.

Takum oOpa3om, HKCTpakT JaHHOTO copTooOpasinia M. longifolia obGnamaer
BBICOKOI OMOJIOrMUecKOil IEHHOCTBIO 3a CUET COoJIep’KaHUsI MEHTOHA, U30MEHTOHA U
1.8-1imHeona U MoKeT OBITh MCIOJIB30BaH Ui CO3JaHUSl MPOAYKIIMH, 00OTalleHHOM
OMOJIOTUYECKU aKTUBHBIMU BEIIECTBAMMU.
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VOLATILE COMPOUNDS OF MENTHA LONGIFOLIA L. WATER-
ETHANOL EXTRACT

O.A. Grebennikova, A.E. Paliy, J.P. Khristova
Nikitsky Botanical Gardens — National Scientific Centre
298648, Crimea, Yalta, e-mail: oksanagrebennikova@yandex.ru

Mentha longifolia L. and its essential oils are widely used in medicine, cosmetics
and food industry. Herb and essential oils of this plant have antibacterial, antifungal,
anti-inflammatory, antioxidant, antispasmodic, choleretic, carminative and diaphoretic
action and are a part of the medicines for the treatment of asthma, bronchitis,
migraines, digestive disorders, liver and muscles. Biological value of M. longifolia is
stipulated by the complex of biologically active substances, among which the main
ones are volatile compounds.

In this regard, the purpose of the work was to study qualitative and quantitative
composition of volatile compounds in water-ethanol extract of M. longifolia perspective
speciman bred in NBG - NSC to justify its practical use.

Perspective specimen of M. longifolia, grown on the collection sites of Nikitsky
Botanical Gardens, collected in the flowering phase was selected for the study. The
content of volatile compounds was measured in water-ethanol extract prepared by
macerating one part of the air-dried plant material in 10 parts of 50% water-ethanol
solution for 10 days. Component composition of volatile substances was determined
by gas-liquid chromatography with mass spectrometric detection.

The studies have determined that concentration of volatile compounds in water-
ethanol extract of M. longifolia specimen was 974.6 mg per 100 g of air-dried plant
material; there have been found 20 components among which 17 are identified. The
main volatile substances in this extract are monoterpenes, monoterpene ketones and
alcohols. Extract is characterized by a considerable content of menthone (53.2%),
isomenthone (27.7%), trans-sabinengidrata (8.2%) and 1,8-cineole (6.2%), whereas the
concentration of any other component does not exceed 1%. The most valuable volatile
compounds of M. longifolia - menthone and 1,8-cineole have passed to the extract and
give it, along with a pleasant aroma, antimicrobial, antifungal and antioxidant action.

Thus, extract of this M. longifolia specimen is of high biological value due to the
content of menthone, isomenthone, and 1,8-cineol, and can be used to produce
products enriched with biologically active substances.

195



BJIUSIHUE HAHOSJIEMEHTOB HA BTOPUYHbIM METABOJIU3M
SILYBUM MARIANUM (L.) GAERTN.

0O.B. Konaql, A.A. KysoBKOBal, CI. A3H36eKﬂH2, B.H. Pemernukos’
'THY «lentpanbhbiii 6oTannueckuit cagq HAH benapycu»

benapyce, MuHck, e-mail: olga-kopal@mail.ru

*THY «uctutyT dhuzuko-opranndeckoit xumurn HAH benapycny»
benapyces, MuHnck,

B kadecTBe MOTEHIMAIBHBIX PETYJISATOPOB MeTabONIM3Ma KaUIyCHBIX KYJIBTYD
Silybum marianum (L.) Gaertn. IByX pac — KpacHOIIBETKOBOIO copTa 30JyIlKa
Oeslopycckoit celleKiuu M OeOI[BETKOBOIO COpPTOOOpas3iia BEHIepPCKON CeJIeKIIUU
OBLTN BBIOpaHBl HAHOUACTHUIIHI MEJIU U KOMILJIEKCHBIH MpernapaT HaHOYacTHIl KoOajbTa,
Maraus, Meau u kenesa «Hanommant». HaHouacTuusl mpejacTaBisitoT  coOoit
HEPACTBOPUMBIE COEJIMHEHUS, HACTOJIBKO MaJIbIX Pa3MEPOB, UTO CIIOCOOHBI MPOHUKAThH
yepe3 KJIETOYHYIO CTEHKY W MeMOpaHbl pacTeHuil BMecTe ¢ KuJKou ¢azoil. OHu
XapaKTEPU3YIOTCS  BBICOKOM  pPEaKIMOHHON CHOCOOHOCTBIO U KATAIUTHYECKOM
aKTUBHOCTBIO.

buonornueckuit 3Qdexr npenapaToB HAHOYACTHUI] OLIEHHWBAIU B CPABHEHHE C
KaJutycaMu (KOHTpOJIb) IMaccupyeMbIMU Ha cpeje Mypacure-Ckyra, cojepxanieit
BAII (2 mr/mun) m HYK (1 mr/mut). Hamu Ob110 YCTaHOBJIEHO, YTO BHECEHHE HAHOME U
B Cpely YBEJIMUMUBAJIO cojiep:kaHue (IaBOHOUIOB M okcukopuuHbIX KuciaoT (OKK) B
cTe0JIEBOM U KOPHEBOM Kajuryce 8 maccaxka y McciellyeMbIX pac pacroporimd B 1,2
pasza. B 11 naccaxe copta 3oiyika B KOpHEBOM Kajulyce HaOJII0/1aj0Ch YMEHbIIIEHUE
COJIEp’)KaHMSI BTOPUYHBIX META0OJIIUTOB, a B CTEOJIEBOM Kalyce COJAepkKaHUE
yBenuuuiack B 1,2 pasa. Takas sxe TeHeHIIUs HaOmoga1achk U B 24 naccaxe. OHaKko
no0aBlieHMEe KOMIUIEKCHOro mpemnapara «HaHoOIIaHT» B KOPHEBOM  Kallllyce
YBEJIUUMBAJIO COJIepKaHUE BTOPUUYHBIX MeTabonmuToB B 1,5 (koHuenrpauus 0,15
mr/mia) u 1,1 (konmentparus 1,5 mr/mi) pas, a B crebiaeBoM kamayce B 1,8 u 1,9 pa3
COOTBETCTBEHHO. BHeceHMe k€ HaHOYAaCTUI[ MEAW KaJUIyCHBIM KYJIbTypam
BEHI€PCKOro CcOpToOOpaslia IMpHUBEIO K YBEIUYEHUIO COACP)KAHUS BTOPUYHBIX
MetabosnToB B 11 u 24 nmaccaxax. Tak, B kopHeBOM Kajutyce 11 maccaxa cojepikaHue
yBenuuuiack B 1,9 pa3, a B crebieBoM B 2,7 pa3a, KOHIIEHTpaIMsl HAHORJIEMEHTOB HE
uMmena 3HadeHus. J/loOaBieHne HaHOMEOM K KOPHEBBIM M CTEOJEBBIM Kajrycam 24
raccaxka MpuBesio K yBeluueHuto cojepxanus ¢uaBoHonoB 1 OKK B 1,9 u 2,9 pa3
(mpu xouuentpanuu 0,15 mr/mn) u B 2,4 u 2,6 pa3 (npu KoHueHTpanuu 1,5 Mr/mi).
Opnaxo nob6asienue npemnapata «HaHormanT» y coprooOpasiia BEeHIepCKOU CeIeKITuu
MIPUBEJIO K YMEHbIIIeHHIO cuHTe3a bAB B cTebiieBoM Kasutyce rnpu koHieHnTparmu 0,15
MI/ MJI ¥ yBEJIWYWIIA JIaHHBIN MMOKa3aTesb B 1,2 pasza npu koHueHrpauuu 1,5 mr/mi. Ha
KOpPHEBOM KaJllTyce HabOoAaliock yBeiaudeHue cojepxkanus ¢paaBonouoB 1 OKK B
1,2 paza.

VYBenuueHue cojiepkaHus (IIaBOHOMIOB U OKCHUKOPUYHBIX KUCIOT B KJIETKax
KaJUTyCOB 3aBHCENI0 OT KOJIMYECTBA HAHOXJEMEHTOB B CpeJle, BUJa Kajulyca U Pachl
pacTeHus.
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INFLUENCE OF NANOELEMENTS ON SECONDARY METABOLISM
SILYBUM MARIANUM

0.V. Kopachl, A.A. Kuzovkoval, S.G. Azizbekian® V.N. Reshetnikov'

'SSI "Central Botanical Garden of National Academy of Sciences of Belarus"
Belarus, Minsk, e-mail: olga-kopa@mail.ru

2SSI "Institute of Physical Organic Chemistry, National Academy of Sciences of
Belarus"

Belarus, Minsk

As potential regulators of metabolism in the callus cultures of Silybum marianum
two races — red flower Cinderella Belarusian breeding variety and white flower variety
of Hungarian selection copper nanoparticles and complex preparation of nanoparticles
of cobalt, magnesium, copper and iron "Nanoplant" were chosen. Nanoparticles are
insoluble compounds so small-sized that they are able to penetrate the cell wall and
membrane plant together with the liquid phase. They are characterized by high
reactivity and catalytic activity.

Biological effect of nanoparticle drugs was evaluated in comparison with callus
(control) replant on Murashige and Skoog medium containing BAP (2 mg/ml) and
NAA (1 mg/ml). We have found that the introduction of nanocopper into the culture
medium increased flavonoids and hydroxy-cinnamic acids content in stem and root
callus of the 8" passage in the studied races of thistle in 1.2 times. In the 11th grade
passage variety Cinderella at the root callus a decrease of secondary metabolits content
was observed, and at the stem callus it increased in 1.2 times. The same trend was
observed in the passage 24. However, addition of complex preparation "Nanoplant" in
root callus increased the content of secondary metabolites in 1.5 times (concentration
0.15 mg/ml) and 1.1 (concentration of 1.5 mg/ml), and in the stem callus in 1.8 and 1.9
times respectively. Adding copper nanoparticles to the callus of Hungarian variety led
to increasing of secondary metabolism in the 11th and 24th passages. Thus, the root
callus of 11 passage activity increased in 1.9 times, and in 2.7 times in the stem;
concentration of nanoelements did not matter. Adding nanocopper to root and stem
callus passage 24 led to increase of flavonoids and hydroxy-cinnamic acids in the
content in 1.9 and 2.9 times (at the concentration of 0.15 mg/ml) and in 2.4 and 2.6
times (at a concentration of 1.5 mg/ml). However, for variety of Hungarian selection,
the addition of "Nanoplant" drug resulted in a decrease of biological active substances
synthesis in the stem callus at a concentration of 0.15 mg/ml and the indicator has
increased in 1.2 times at a concentration of 1.5 mg/ml. Increase of flavonoids and
hydroxyl-cinnamic acids in 1.2 times was observed in the root callus.

Increasing of flavonoids and hydroxy-cinnamic acids content in the cells
depended on the nanoelements number in the medium, type of callus and plant race.
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COAEPKAHUE AHTUOKCUIAHTOB U UX AKTUBHOCTbDB B COKE
BUAOB KAJTAHXOE: K. SCAPIGERA N K. RHOMBOPILOSA

I1.B. JIarmmHl, H.B. 3ar0cmmal, H.H. Caxxuna®

'®I'YH HNuctutyT dpusnonoruu pactrenuit um. K.A. Tumupsizesa PAH

127276 Mocksa, yn. boranndeckas, 35, Poccusi, e-mail: phenolic(@ippras.ru
*OI'YH HNucturyT Onoxumuyeckoit ¢pusznku uMm H.M. Dmanyans PAH

119334, Mocksa, yn. Koceiruna 4, e-mail: Natnik48s(@yandex.ru

Kananxoe - CyKKyJI€HTHbIE TPOIIMYECKHE PACTEHUS C COYHBIMHU, BOI03AIIACAIOIINMHI
JUCTBIMU. B MX JHCTBSIX cozepiKaTcs MHOTOYUCIEHHbBIE TOMU(EHOIbHBIE COEAUHEHMS,
OpPraHUYECKUE KHUCIOTHI, TMOJUCAXApU/Ibl, BUTAMHHBI M MHKpPOdJIeMEHThl. DeHOoIbHbIE
COEe/IMHEHUs] U O0YCJIaBIMBAIOT, INIaBHBIM 00pa3oM, OHMOJOTMYECKYIO, B TOM YHCIIE U
AHTUOKCHUJIAHTHYIO, aKTUBHOCTb, TO €CTh CIIOCOOHOCTH €r0 KOMIIOHEHTOB MHTMOMPOBAThH
OKHCJIUTENbHBIE CBOOOTHOPAIMKAIbHBIE MPOLIECCHI.

AMITIEpOMETPUYECKUM U XEMUTIOMUHECIIEHTHBIM METOJIaMU U3MEPEHBI 3HAUCHUS
CYMMAapHOTO COJIep>KaHUs aHTUOKCUIAHTOB (DEHOIHHOTO THUIA M WX AKTUBHOCTH B
coke Oonee 30 BuaoB Kananxoe ¢ 1e1nbl0 BBISIBICHUS HamOOJIEe aAKTUBHBIX
MPOJIYLIEHTOB OMOJIOTMUECKH aKTUBHBIX coeiMHeH. BrisiBiensl Busibl K. scapigera v
K. rhombopilosa aHTHOKCHJIaHTHAs AKTUBHOCTH KOTOPBIX B 6 pa3 IpeBbIIIAET
AKTUBHOCTH IIMPOKO UCTIONB3YIOMMXCS B Meauiiubae K. pinnata u K. daigremontiana.

[To pesynpraram Hamux uccienoBanuii st 34 BuaoB Kaanxoe, HanOobIme
3HaYeHMUs aHTHOKCcUJIAHTOB HaOmomamu y K. scapigera m K. rhombopilosa (1981 u
1911 mr/a no ramioBoit k-te). Hambonee wusyueHHwlit Bun K. pinnata mnokaszai
3Ha4YeHMS, B 6 pa3 HUKE OTHOCUTENIBbHO 3TUX BUAOB (294 mr/n I'K), K. daigremontiana
(550 mr/n T'K). AHTHOKCUJIAHTHYIO aKTUBHOCTH W3MEPSUIM XEMUJIIOMHUHECIICHTHBIM
METOJIOM MO CTeTleH! UHruoupoBaHusi okucienus cuctembl «Hb-H,O,-momun0m» (K,
MKT'), GblJIa TOKa3aHa BEICOKASI KOppeJAIus pe3yJbTaToB, cocTaBiisiias r=0,89.

N3mepenus, npoBefeHHbIe OOOMMM HUCIOJb30BAHHBIMU B HaCTOsIIEH paborte
METOJIaMU JIEMOHCTPUPYIOT O0Jiee BBICOKME aHTMOKCUIAHTHBIE CBOMCTBA COKOB JABYX
HOBBIX I (apmauuu npejacraButeneit poga Kananxoe: K. scapigera wu
K. rhombopilosa 110 cpaBHEHHIO C IIUPOKO HCIIOIB3YEMBIMU B JICUEOHBIX IIEJISIX
K. pinnata w K. daigremontiana. 1loBbIllIeHHBIE 3HAYEHUS aAHTUOKCUJIAHTHOU
AKTUBHOCTH COKOB 3THX IpejacraBureneil KamaHxoe MOryT CBUIETENIBCTBOBATH O
HQIMYMA B HHUX JPYTUX KOMIIOHEHTOB (EHOJBHOU MpUPOJbl, (EPMEHTOB,
METAJNTIOKOMIUIEKCOB WM O 0oJieeé aKTUBHOM COOTHOINEHUU MpPHU HCIIONIb30BAHUU
JAHHBIX METOJOB aHanmu3a. Jlnd pacmmpeHuss BO3MOXKHOCTHA — HCIIOJIB30BaHUS
yKa3aHHBIX BUJ0B KanaHxoe kak MCTOYHMKOB OMOJOTUYECKU aKTUBHBIX COEIMHEHUN
HEO00XO0/IUMO MPOBEJICHUE JIONIOJHUTEIBHBIX HCCIEIOBAHUI Ha TIPEeIMET U3YUEHUS UX
OMOXUMHUUECKOTO COCTaBa, aHTUOAKTepUAIIbHBIX, MIPOTUBOMUKPOOHBIX,
(GUTOPEryTUPYIOMUX U JPYTUX CBOWCTB MX KOMIIOHEHTOB. BO3MOXHO, 3TH BHJIBI
OKa)KyTCSl IEPCIEKTUBHBIMU JIJISl UCIIOJIb30BAHMS B MEJIUIIMHE.
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ANTIOXIDANTS' CONTENT AND THEIR ACTIVITY IN THE SAP OF
KALANCHOE SPECIES: K. SCAPIGERA AND K. RHOMBOPILOSA

P.V. Lapshin', N.V. Zagoskina', N.N. Sazhina’

'"Timiryazev Institute of plant physiology RAS

127276, Russia, Moscow, Botanicheskaya Str., 35, e-mail: phenolic@ippras.ru,
*Emanuel Institute of biochemical physics RAS

119334, Russia, Moscow, Kosygin Str. 4, e-mail: Natnik48s(@yandex.ru

Kalanchoe — tropical plants with succulent leaves. These leaves contain many
polyphenolic compounds, organic acids, polysaccharides, vitamins and minerals.
Phenolic compounds mainly cause biological, including antioxidant activity, i.e. its
components ability to inhibit oxidative free-radical processes.

Amperometric and chemiluminescence methods measured values of the total
content of phenolic antioxidants and their activity in the juice for more than 30 species
of Kalanchoe to identify the most active producers of biologically active compounds.
The species with more than 6 times greater antioxidant activity: K. scapigera
K. rhombopilosa have been selected and compared with widely used in medicine
K. pinnata and K. daigremontiana.

According to the results of our measurements for 34 species of Kalanchoe, the
highest values were observed in K. scapigera and K. rhombopilosa (1981 and 1911
mg/l gallic acid). The most studied species K. pinnata showed values up to 6 times
lower with respect to these species (294 mg/l gallic acid), K. daigremontiana
(550 mg/l). Antioxidant activity was measured by chemiluminescence method
according to the degree of inhibition of the oxidation system «Hb-H2O2-luminol»
(k, g'l), a high correlation of the results, which amounted to r = 0.89 was shown.

Both methods used in this work demonstrated significantly higher antioxidant
properties of the juice for two new for pharmacy species of the genus Kalanchoe:
K. scapigera and K. rhombopilosa compared with widely used for medicinal purposes
K. pinnata and K. daigremontiana. Higher values of the antioxidant activity of these
Kalanchoe species juice may indicate the presence of some other phenolic
components, enzymes, metal complexes or greater value than under using data
analysis methods. To expand possibilities for using these Kalanchoe species as sources
of bioactive compounds more research in order to explore their chemical composition,
antibacterial, antimicrobial, bioregulation and other properties of their components are
needed. Perhaps these species will be promising for use in medicine.
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AAHAMHUKA HAKOILVIEHMSI BHOJOI'MYECKH AKTHBHbBIX
BEIMECTB B HA/IBEMHOU MACCE NPEACTABUTEJIEM POJA
VITEX L. B TEHEHUE BETETAIIMOHHOT' O IEPUOJA

H.5. JleBuuk, /I.b. PaxmetoB, B.B. ®emenko
HanumonaneHeiit 6otanndeckuii caax um. H.H. I'pummko HAH Ykpannsr
VYkpauHna, r. Kues, e-mail: natasha levchik(@mail.ru

Pacrenus BumoB pona Vitex L.: V. agnus-castus, V. cannabifolia, V. negundo
(mopsimox Lamiales, cemeiictBo Verbenaceae), unrpoayiupoBanbie B HarmonaibHOM
6otannueckoM caay uMm. H.H I'puiiiko, uMes ThICSAUETIETHIOI UCTOPHUIO IPUMEHEHHUS,
HAa COBPEMEHHOM OJTale IIeHATCS U  HCHOJB3YIOTCSA, Ojarojaps CBOUM
AHTUOKCHJIAHTHBIM, MIPOTUBOBOCTAIUTEIHLHBIM, aHTU(YHTATHLHBIM u
MIPOTUBOMUKPOOHBIM CBOICTBaM.

Hakormnenne 6Mog0ruyecKky aKTUBHBIX BEIIECTB B HAJ[36MHON Macce pacTeHUM —
nporecc auHamMuuHblid. Hamu B Teuenne 2011-2013 rr. uzydasicss 3TOT MpoIecC B
CBSI3U CO CMEHOH (heHOornYeckux (a3, a TakKe MEeProI0B OHTOreHEe3a ¢ TeM, YTOOBI
OO0BSACHUTH (U3NOJIOTUYECKOE COCTOSHHE PACTEHUIl B YCJIOBHUSX HMHTPOJIYKIMHU, a
TaK)Ke J1aTh Ka4eCTBEHHYIO XapaKTEPUCTUKY PACTUTEIHLHOMY CBHIPBIO M OINpPEJIE/IUTh
ONTUMAJILHBIE CPOKH €0 cOOopa Mpu KyJIbTUBUPOBAHUU U TIepepaboTKe.

bbu10 ompejeneHo, 4To K KOHIy BEreTalyyd MPOUCXOJIUT HAKOIUIEHUE OJIHUX
KOMITOHEHTOB, YyOBbIBaHWE JIDYTUX U BOJIHOOOpa3HOe KojiebaHWe CcojaepKaHUs
OCTAIbHBIX. Tak, TMPOUCXOAWT TIOCTENIEHHOE HAKOIUICHHE CYXOro BeIIeCTBa,
HE3aBUCUMO OT BHJIa W BO3pacTa pacTeHuil. MakcuManbHble €ro IoKaszaTenu
¢buxcupyrorcss B mnepuoJ Ga3el MiofgoHomeHus: 'y V. agnus-castus 38,04%,
V. cannabifolia 36,89%, V. negundo 35,40%.

HeszaBucumo oT BHJla U BO3pacTa pacTeHMd MaKCUMaJbHOE HaKOILJICHUE
COJIEp>)KaHMUs aCKOpPOMHOBOM KHCIOTHI MOXXHO 3aUKCHUpOBaTH B CaMOM Hauaje
Bereranuu pacteHuit B Qasy pocra (V. agnus-castus - 615,8mr%, V. Cannabifolia -
702,6M1%, V .negundo - 441,9mr%), omnryTumMoe CHIDKEHUE B a3y I[IBETCHUS
(coorBerctBeHHO 58,1Mr%; 31,7Mr%; 28,7Mr%) wu HeOOJbIIIOE TMOBTOPHOE
noBbITeHue B a3y miogoHomeHus (60,7mMr%; 87,7mr%; 78,2mMr%).

OtmedeHa JuHeltHas 3aBUCHMOCTh MEXKAY COJIEp)KaHHEM acKOpOMHOBOM
KHUCIIOTHI U KOJIMYECTBOM XJIOPOUILIA.

[To conepkanuio JyOMIBHBIX BEIIECTB HaOJIOJaeTCs OOIMas TEHACHIMS IS
CTapbIX TEHEPATUBHBIX PACTCHUI C MOCTENEHHBIM HAKOIUICHUEM U MaKCHUMaJbHBIMU
nokasareisiMu B (azy uBerenust (V. agnus-castus - 5,54%; V. Cannabifolia - 6,43%:;
V. negundo - 4,39%), nias MOJOABIX U CPEHUX T'C€HEPATHUBHBIX PACTCHUI C JIBYMS
MaKcUMyMaMu: B (pa3y IIBETEHMsI U B KOHIIE BereTaluu.

WNrtak, KkauecTBEHHOE ¥ KOJUYECTBEHHOE COJIEpKaHUE OMOXUMUYECKUX
KOMIIOHEHTOB ~ pacTeHuii  Tpex BuaoB Vitex L. sBasercs  mIpuU3HaAKOM
BUJIOCHICIIMPUYHBIM  TPU3HAKOM M OIpEJAeNsieTcss UX  BO3pacTOM, CMEHOM
(denonornueckux ¢as v MOroAHBIMU yCIOBUSMHU I'0JIa BETeTAINH.

200



THE DYNAMIC OF BIOLOGICALLY ACTIVE SUBSTANCES
ACCUMULATION IN ABOVEGROUND PLANT MASSES OF VITEX L.
GENUS' REPRESENTATIVES DURING VEGETATION PERIOD

N.Y. Levchyk, D.B. Rahmetov, V.V. Feschenko
M.M. Gryshko National Botanical Garden of NAS of Ukraine
Ukraine, Kiev, e-mail: natasha levchik@mail.ru

The plants of Vitex L. genus (V. agnus-castus, V. cannabifolia, V. negundo (order
Lamiales, family Verbenaceae), introduced in M.M. Gryshko National Botanical
Garden, have more than one thousand-years history of usage and are currently actively
in use due to their antioxidant, anti-inflammatory, antifungal and antimicrobial
activity.

Accumulation of biologically active substances in aboveground plant masses is a
dynamic process. We studied this issue during 2011-2013 in connection with changes
of phenological phases and ontogenesis periods. Our aim was: to explain physiological
state of plants in introduction conditions, to provide qualitative characteristic of plant
row materials and to define optimal harvesting terms during cultivation and
processing.

We identified accumulation of some components, expenditure and wave-tape
variation of the others at the end of vegetation. Thus gradual accumulation of dry
substance was observed regardless of genus and age of plants. Its maximum was
recorded during fruiting phase, as follow: V. agnus-castus 38.04%, V. cannabifolia
36.89%, V. negundo 35.40%.

Regardless of genus and age of plants, maximum accumulation of ascorbic acid
can be recorded at the early beginning of plants® vegetation — during regrowth phase
(V. agnus-castus — 615.8 mg%, V. cannabifolia — 702.6 mg%, V. negundo — 441.9
mg%), perceivable declining during flowering phase (correspondingly 58.1 mg%; 31.7
mg%; 28.7 mg%) and some secondary growth during fruiting phase (60.7 mg%; 87.7
mg%; 78.2 mg%).

It is a linear dependency between ascorbic acid content and chlorophyll quantity.

The following tendency was observed for tannins content: gradual accumulation
with maximum during flowering phase (V. agnus-castus — 5.54%; V. cannabifolia —
6.43%; V. negundo — 4.39%) — for old generative plants; two maximums - during
flowering phase and at the end of vegetation — for young and mid-age generative
plants.

So, qualitative and quantitative content of biochemical components in three
Vitex L. species is genus-specified indicator. It is defined by the age of plants, changes
of phenological phases and weather conditions during the year of vegetation.
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OIIPEJIEJIEHUE AHTUOKCHUJAHTHOM AKTUBHOCTH
IKCTPAKTOB U3 TPAHCTEHHBIX KOPHEN ALTHAEA
OFFICINALIS L.

H.A. MaTBeeBal, K.A. Z[poﬁoTl, A.C. HOTpOXOBZ, A.A. HOTpOXOBl,
E.JO. KBacko

II/IHCTI/ITyT KJIETOYHOM OHWonoruu u reHetndeckol umkeHepun HAH VYkpauwbi,
03680, Ykpauna, . Kues, yn Akanemuka 3a0010THOTO, 148,

e-mail: joyna56(@gmail.com

2I/IHCTI/ITyT ruapoounonorun HAH Ykpannst

04210, Ykpauna, r Kues, npocn. I'epoes Cranunrpaaa, 12,

AntnokcmmanTHas — aktuBHOCTR  (AOA) -  ommH W3 TOKasarelneit
¢dbusmonorndeckoro cocrosinug pacreHuid. IloBeimenue AOA CBHUAETEIBCTBYET O
CTPECCOBOM peakIuu M O BO3MOKHOCTU TIOBBIIICHUS aJIallTUBHOTO TOTEHIIMAIa
pactenuii. OHoit 3 xapakrepucTuk AOA sBIIsieTCS CTENEHb MEPEKUCHOTO OKUCICHUS
munuoB (ITOJI), kak nposiBieHHE HecHelu(UUecKol peakiiui B OTBET Ha JICHCTBUE
crtpecca. Pactenuss ¢ mnosbilieHHOH AOA TpEACTABISIIOT HMHTEPEC KaK HCTOYHUK
coeMHeHn-aHTHOKeu1aHToB. CructeMoit i Hambosee 3¢G(GEeKTUBHOTO HAKOILJICHUS
LEHHBIX COEJUHEHUII MOKET OBITh KyJbTypa TPAHCTE€HHBIX KOPHEH, MOJYyYEHHBIX B
pesynbrare Agrobacterium rhizogenes-onocpe0BaHHON TpaHChHOpPMAITUH.

I{enpto maHHOM paboThl ObLIO omnpeneneHue AOA 3KCTPAKTOB U3 TPAHCTEHHBIX
KopeHeut Althaea officinalis L., nonyueHHbIX nyTeM A. rhizogenes-onocpeoBaHHOMN
TpaHcpopMallui BEKTOPOM ¢ TeHoM uHTepdepoHa-a2b wyenoBeka (ifn-al2b), 10
HaKOIUIEHUI0 MalioHoBoro auanbaeruna (MJIA) m nueHoBbsix koHbroratoB (JIK) kak
xapakrepHbIx mnpoaykroB I[IOJI. Conepxanne MJIA onpenensuii mo crnocoOHOCTH
B3aMMOJICMCTBOBATh ¢ 2-THOO0ApOUTYPOBOM KHUCIOTOM ¢ 0Opa3oBaHUEM OKpaIIEeHHOTO
npoaykra. Conepxanune JIK onpenemsuim mo meromxy KypranoBoih u coaBTOpamu
(1997).

NurencuBHocTh  OoOpasoBanusi MJIA u JIK cinyxur T1okasaresieM aKTMBHOCTH
MEPEKUCHBIX TPOLIECCOB: HAOMOIAaeTCsl 00parHasi 3aBUCMMOCTh MEKIY YPOBHEM HAKOILICHHS
5Tux npoaykroB 11OJI 1 akTMBHOCTBIO aHTMOKCHJIAHTHOM cucTeMbl. Hamu nokasaHo, uto Juist
BCEX MCCIIETyeMBbIX JIMHUIA HAOMOIaI0ch CHbkeHre ypoBHs HakoruieHns MJIA ¢ 0,19+0,006
1o 0,040+0,001-0,13+0,01 mxMmons/T junuaoB. YpoBeHb HakoruieHust JIK Bo Beex
WCCIIElyEMbIX JIMHUSIX TPAHCTEHHBIX KOpHEW OKazasicsi Hke B 2,3-23,1 pa3a, 4eM B KOPHSIX
KOHTPOJIBHBIX PACTEHUIA.

Takum oOpaszoMm, Il TpaHCTEHHBIX KOpHeW A. officinalis ¢ teHoM ifn-a2b
HaOmonanock cHmxkeHne uHTeHcuBHOCTH [IOJI mo cpaBHEHMIO C KOHTpOJEM W,
COOTBETCTBEHHO, moBbIeHHe AQOA. BeposTHO, 3T0 O0OO0YCIOBIEHO HAIUYUEM
CTPECCOBOI peakiliu, CBSI3aHHOI ¢ TeHeTUUYEeCKOU TpaHcopmalueit (mepeHeceHueM u
MECTOM BCTpamBaHUsl T'€HOB, METAaOOJIMTUYECKOW aKTHMBHOCTBHIO HMX NPOAYKTOB), a
TaKK€ C BO3MOXKHBIM TIOBBIIIEHHMEM AJIalITUBHBIX CIIOCOOHOCTEH MOJYyUYEHHBIX
TPaHCTEHHBIX KOpHEH. BhIsicCHEeHME NPUYMH TaKUX W3MEHEHUU (HU3UOIOTUYECKOTO
COCTOSIHUSI TPAHCTCHHBIX KOpHEH A. officinalis 1 BO3MOXHOCTEH MX MPAKTHUYECKOTO
npuMeHeHus TpedyeTt Gosiee JIeTaTbHOIr0 OMOXUMHUUECKOTO U3YUYEHUS.
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DETERMINATION OF ANTIOXIDANT ACTIVITY OF EXTRACTS
FROM ALTHAEA OFFICINALIS L. TRANSGENIC ROOTS

N.A. Matvieieval, K.O. Drobotl, A.S. Potrochovz, A.A. Potrochovl,
E.Y. Kvasko'

'Institute of Cell Biology and Genetic Engineering of NAS of Ukraine

03680, Ukraine, Kyiv-143, Academica Zabolotnogo Str., 148

*Institute of Hydrobiology of NAS of Ukraine

04210, Ukraine, Kyiv-210, Gerojiv Stalingradu ave., 12,

e-mail: joyna56(@gmail.com

Antioxidant activity (AOA) is one that indexes of physiological state of plants.
The increase of AOA testifies stress reaction and the possibility of enhancement of
plants adaptive potential. The degree of lipid peroxidation (LP) is the non specific
stress response in plants and is one of the AOA characteristics. Plants with
enhanceable AOA are interesting to produce the antioxidants. The transgenic root
culture obtained by Agrobacterium rhizogenes-mediated transformation may be the
most effective system for accumulation of valuable compounds.

The investigation of AOA in Althaea officinalis L. transgenic roots obtained by
A. rhizogenes-mediated transformation with vector system containing human
interferon-a2b gene (ifin-a2b) was the aim of this study. The assay to determine AOA is
based on the measurement of malondialdegid (MDA) content by the thiobarbituric
acid test and conjugated dienes (CD) content as lipid peroxidation markers.

The intensity of MDA and CD formation shows the index of peroxidation
activity: there is reverse dependence between the level of its accumulation and
antioxidant system activity. MDA content of all investigated transgenic roots lines was
decreased from 0.19+0.006 (control roots) to 0.040+0,001-0.13+0.01 pumol/g of lipids
in the transgenic lines. The level of CD accumulation in all transgenic roots lines
appeared to be 2.3-23.1 folds lower then CD content in the roots of control plants.

Thus, A. officinalis transgenic roots with ifn-a2b gene were characterized by
reducing of the intensity of lipid peroxidation compared to control and, accordingly, by
increasing of AOA. Probably, the increasing of AOA is due to the presence of the
stress reaction related to genetic transformation (genes transferring and integration,
metabolic activity of their products), and also is to the possible increasing of adaptive
capacities of the obtained transgenic roots. The causes of these changes in the
physiological state of A. officinalis transgenic roots and the possibilities of their
practical application require more detailed biochemical studies.
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PACTEHUA IKBAAOPA KAK HOBBIE OBBEKTHI
BUOTEXHOJOTUX  [Jis1 HOJYYEHUA  BHOJOIMYECKH
AKTHUBHbBIX COE/IJMHEHUNU

H.A. MaTBeeBal, Galo JacintoPabén Garcész, Ludmila Starodub Sauliak®
II/IHCTI/ITyT Mukpobuonorn u Bupycosorun um. J.K. 3aborornoro HAH
YkpauHsl

06380, Ykpauna, Kues, yin. ak. 3a6onotHoro 154

*CeBepHBIif TeXHHYECKHI1 YHUBEPCHTET DKBAIOpa

Ibarra-Ecuador, El Olivo, Av. 17 de julio, e-mail: joyna56(@gmail.com

burorexHonorust pacreHnii — COBpEMEHHOE HallpaBJIEHUE MCCIIEI0OBaHUM, U3ydaroliee
BO3MOKHOCTH MCTIOJIL30BAHMS PACTEHUH ISl PEIIEHHs] TEXHOJIOTUUECKUX 3a/1ad U CO3/IaHMs
pacTeHuii ¢ HOBBIMHU IIEHHBIMU CBoOMcTBaMU. KyJbTUBUpYEMBIE i1 Vitro KIETKA U OpPTaHbI
pacTeHuii MOTryT OBITh BEICOKOTEXHOJIOTMUHBIMUA OOBEKTaMU ISl TIOTYYEeHUs] OMOIOTHYECKU
aKTUBHBIX COEJIMHEHUI, CUHTE3UPYEMBIX B PACTEHMSX KAK €CTECTBEHHBIM ITyTeM, TaK U
BCJIC/ICTBUE AKTMBHOCTU TI€PEHECEHHBIX TI'€HOB. BBIOOp OOBEKTOB SIBISETCS BAKHBIM
MOJITOTOBUTENLHBIM  ATAIrlOM, OCOOEHHO B MEPCIIEKTUBE MPOMBITIIIEHHOTO TiomyueHust BAC,
KOTOpbIE MOTYT OBITh HCIOJIB30BAHbl B MEJUIIMHE, BETEPUHAPUN, KOCMETOJIOTHH W .
[IpencTaBistoT MHTEpPEC HETPAIMIIMOHHBIE WM MaJOM3yYEHHBIE PAcTEHUs, B TOM YHCIEe
pacTeHus 13 YK30TUIECKUX JIJIsl EBPOIICUIIEB PETHOHOB.

OMHUM W3 TaKUX PETMOHOB SIBJISIETCS FOXKHOAMEPHKAHCKOE TOCYJapCTBO DKBAJIOP.
Pacrenust DkBajiopa 0COOEHHO MHTEPECHBI, TOCKOJIBbKY KIMMATHUYECKUE YCIOBHS CTPAHBI
HEOOBIYHO Pa3HOOOpa3Hbl Ui SKBATOPUAIBHOIO PETHOHA. 3HAUUTENIbHBIE IUIOLIA N
3aHUMAIOT BBICOKOTOpHBbIE AHJIBI, TJIe, HECMOTpsi Ha BbicoTy Oosee 1000 mMeTpoB Han
YPOBHEM MOpSI, pacTyT BIIaKHbIE TPOIMYECKHE Jieca, IMpPE/ICTaBICHHbIE PACTEHUSMH Kak
TPOIMYECKUX, TaK U KOCMOIOJIMTHBIX BUIOB. Ha Tepputopun DkBajiopa pacTyT pacTeHus
cemeiicTB Agavaceae, Amaranthaceae, Apiaceae, Asteraceae, Boraginaceae, Bromeliaceae,
Fabaceae, Iridaceae, Lamiaceae, Liliaceae, Orchidaceae, Papaveraceae, Passifloraceae,
Piperaceae, Poaceae, Rutaceae, Valerianaceae u jip., KOTOpbIE€ HCIIOIB3YIOTCS HAcEICHUEM
JUISL JICUEHUS! TIPOCTYTHBIX U BOCHAJIMTEIIBHBIX 3a00JI€BaHuUM, quaper, uadera, BUPYCHBIX
uH}ek1mii 1 T.7. PaboTta 1o n3ydeHno BO3MOXKHOCTH UCTIONB30BAHUS pacTeHUit DKBajopa B
OuoTexHONMOrUsAX ObLIa HayaTa HaMU C COCTaBJIEHUSI 0a3bl JIAHHBIX, B KOTOPYIO BXOZSAT
MECTHbIE M BHWOBBIE HA3BaHUS, MECTOOOMTAHHUS, OINKCAHWE U WCHOJIb30BaHue. B
BBICOKOTOpbe U B TpormueckoM Jiecy (4000 m n 1400 M Hazy ypoBHEM MOps1) ObLTH COOpaHBbI
pacteHusi - OOBEKTHl HCCIeAOBaHUM, B ToM uucie Euphorbia laurifolia, Araucaria
angustifolia, Cecropia peltata, Equisetim bogotense, Ruta graveolens, Croton lechleri,
Selaginella sp, Dorobea pimpinellifolia, Usnea rabicunda. V3yyaau aHTHOKCUIAHTHYIO,
AHTUMUKPOOHYIO aKTUBHOCTH, COjiep KaHKe Oeska v (hpyKTO30CO/IeprKalluX caXapoB.

[lepBuunbIii CKpUHUHT BbLIEUI pactenus U. rabicunda, BOTHBIA SKCTPaKT KOTOPBIX
yraetan poct Bacillus subtilis, a Taxke C. peltata, SKCTPaKT KOTOPBIX MUMET BBICOKYIO
AHTUOKCHUJIAHTHYIO aKTMBHOCTH, COMOCTaBUMYIO C aKTUBHOCTHIO aCKOPOMHOBOM KUCIIOTHI,
BBICOKOE cojieprkanue Oenka (16 Mmr/r maccel) U @pykranoB (180 mr/r maccel). B
JTAJIHEUIIIEM TIPEIIONIaraeTcsl UCIOJIb30BaHUE KYJIBTUBUPYEMBIX 77 Vifro pacTeHUil Ul
n3ydenus HakoruieHust BAC v X aKTUBHOCTH.

Bripaxkxaem npusHaTeabHOCTh peKTopy CeBEepHOro TEXHUYECKOTO YHUBEpPCUTETA
DkBajiopa nokropy Miguel Edmundo Naranjo Toro 3a moaaep:xky rcciieIoBaHHiA.
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EQUADORIAN PLANTS AS NEW OBJECTS FOR
BIOTECHNOLOGICAL PRODUCTION OF BIOACTIVE COMPOUNDS

N.A. Matvieieval, Galo Jacinto Paboén Garcész, Ludmila Starodub Sauliak®
'Zabolotny Institute of Microbiology and Virology NAS of Ukraine

06380, Ukraine, Kyiv, ak. Zabolotny Str., 154

*Northen Technical University of Ecuador

Ibarra-Ecuador, El Olivo, Av. 17 de Julio, e-mail: joyna56(@gmail.com

Plant biotechnology is the modern research area which includes the study of plants
usage for technological application and for obtaining of plants with new valuable properties.
In vitro cultivated plant cells and organs can be hi-technology model for production of
bioactive substances (BAS) synthesized in plants both naturally and as a result of foreign
genes activity. Selection of suitable objects (plant species) is an important biotechnological
stage especially in the prospect of industrial production of BAS which can be used in
medicine, veterinary science, cosmetology etc. The studies of untraditional or insufficiently
known plants including plants from exotic for Europeans regions are of great interest.

Ecuador is located in South America. Territory of Ecuador is both in the
Northern and in the Southern hemispheres, as a line of equator passes there. Therefore
in some regions climate is equatorial, moist and warm. Flora of these territories is
presented mainly the tropical plant species, although there are also cosmopolitan
plants. Considerable part of territory of Ecuador is located in the mountains on height
of more than 2000 meters. At the same time vegetation is variegated even in highland.
Plants from Ecuador which survive in different climatic terms are of interest for
biotechnological researches.

Agavaceae, Amaranthaceae, Apiaceae, Asteraceae, Boraginaceae, Bromeliaceae,
Fabaceae, Iridaceae, Lamiaceae, Liliaceae, Orchidaceae, Papaveraceae, Passifloraceae,
Piperaceae, Poaceae, Rutaceae, Valerianaceae plants which grow in the mountains and
in the tropical forest are using in nontraditional Ecuadorian medicine for treatment of
cold and inflammatory diseases, diarrhea, diabetes, viral infections. Our work on the
study of possibility of Ecuadorian plants using in biotechnologies was started by the
plants database formation. This database includes now such parameters as the local
and specific plants’ names, ecotope, description and plants usage in medicine. In some
regions (Papallacta, 4000 m; La Favorita, 1400 m) the plant samples were collected
including Euphorbia laurifolia, Araucaria angustifolia, Cecropia peltata, Equisetim
bogotense, Ruta graveolens, Croton lechleri, Selaginella sp, Dorobea pimpinellifolia,
Usnea rabicunda plants. C. peltata extracts were characterized with high antioxidant
activity comparable with activity of ascorbic acid. The one were also characterized
with high protein and fructans content (up to 16 mg/g and 180 mg/g respectively).
U. rabicunda extract inhibited Bacillus subtilis growth. At a later date we plan the usage of
in vitro cultivated plants for the study of BAS accumulation and activity.

We are grateful to doctor Miguel Edmundo Naranjo Toro, Rector of the North
Technical University of Ecuador, for support of the researches.
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OKCUBEH30MHBIE KHCJIOTBI M HX BJIUSHUE  HA
HAKOIIVIEHUE P®EHOJIBHbBIX COEJMHEHNHU B
KYJbBTUBUPYEMBIX IN VITRO PACTUTEJIbBHBIX TKAHAX

T.JI. HeuaeBa, H.B. 3arocknna

@denepanbHOe TOCYJAapCTBEHHOE YyUpekaeHue Hayku MHCTUTYT duzmonoruu
pactenuii um. K.A. Tumupsizera PAH,

127276, Poccus, Mocksa, yi. boranudeckas, 35, e-mail: phenolic@ippras.ru

YHUKaTBbHON OCOOCHHOCTBIO BBICHIMX pAacTeHUN SBIsSETCS 0oOpa3oBaHUE
BTOPUYHBIX META0OJIUTOB, K YUCITY KOTOPBIX OTHOCATCSA U pa3HOOOpa3Hbie (heHOJIbHbBIE
coequdeHus (PC). O®C 3HAYUTEIBHO OTJIMYAIOTCS IO CTPYKTYype, XUMHUYECKUM
cBoiicTBAM U Ouonoruueckold akTuBHOCTU. OHU Y4YacTBYIOT B Ipolieccax
(dboTOoCHHTE3a, JBIXaHUS, PETYJAIMA POCTa, a TAKXKE 3aIUTHI KIETOK OT CTPECCOBBIX
Bo3JelicTBUiA.  Bpicokass  Ouonormyeckass W aHTHOKCHJIAHTHAsh  aKTUBHOCTb,
xapaktepHad a1 MHorux ®OC, BbI3bIBacT OOJBIION HMHTEPEC K 3TUM BTOPUYHBIM
MeTaboaUTaM U crocoOCTBYET Bee O0JIee MUPOKOMY UX MCIIOIB30BAHUIO B PA3IMYHBIX
OTpacJIsIX HapPOTHOTO XO3SICTBA.

K wuyumciny nepcnekTMBHBIX W yxe ycrnemHo mnpuMmeHsieMbix @OC oTHocsTcs
OKCUOEH30/HbIe KUCIOTh, B uacTHocTU canuiioBas kucinora (CK), koropyto
paccMaTpuUBalOT Kak MOMU(PYHKIIMOHATBHYIO CUTHAIBHO-PETYJISTOPHYIO MOJIEKYITY.
bmuskum coenunennem CK 1o cTpykType siBisercs n-okcubOensoitnas kuciora (OK),
GbyHKIIMOHAIbHAS POJIb KOTOPOIl Mcce0BaHa Mallo.

Jlyis w3yueHuss SK30T€HHOTO JCHCTBUS Pa3jIMYHBIX BEIIECTB, B TOM YHUCIE H
(eHONIbHON MPUPOJIBI, HAa KIETKH PACTEHUI MOTYT OBITh WCIOJIB30BAHBI KYJIbTYPHI
in vitro, umeromue 0oyiee MPOCTON YPOBEHb BHYTPUKIETOUHOH opraHuzaiuu (1o
CPaBHEHHMIO C WHTAKTHBIMU PACTCHHSIMH) U PACTYIIUE B CTPOTO KOHTPOJIUPYEMBIX
ycioBusax. M B 3ToMm ciydae OOJIBIION HMHTEpPEC BBI3BIBACT KAJIyCHas KyJIbTypa
YalfHOrO  pacTeHUus, XapaKTepu3ylollasicsd  CIEeNHUATU3UPOBAHHBIM  OOMEHOM,
HaIpaBJIEHHBIM Ha 0Opa3oBaHue pazauyHbix OC.

[IpoBenennbie wuccienoBanus mnokazanu orinuus B jgedctBun CK um OK
(koHmenTpamy ot 10° 1o 10°M) Ha HakomIeHHE B KalTyCHBIX KyJIbTypax das
paznuyHbix OC, B TOM YUCIE U XapaKTEepPHBIX /ISl MHTAKTHOTO pacTeHus (piaBaHOB —
BEIIECTB oOsajaromux P-BUTaMUHHON — KaNWUISIPOYKPEIUISIONE aKTUBHOCTBIO.
OtBeTHast  peakius  KyJbTyp  3aBucela OT  YPOBHS  BHYTPUKIETOUHOM
g depeHIaii, a UMEHHO HaJu4Msl B HUX XJIOPOIUIACTOB, SIBJISIFOLIUXCS OAHUM W3
ocHOBHBIX MecT OnocuHTe3a ®C. Ilpu ux orcyrcTBUU (TeTepOoTpOdPHBIE KYJIBTYPHI)
OTBeTHas peakius kieTok Ha jaeiictBue OBK, cyns no Hakoruienuto B Hux ®C, Obl1a
BbhIpakeHa B OOJIbIIEH CTeneHd, 4YeM Npu ux Haauuuu (poroMuxcorpodHas

KYyJbTYypa).
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HYDROXYBENZOIC ACIDS AND THEIR INFLUENCE ON
PHENOLIC COMPOUNDS ACCUMULATION 1IN IN VITRO
CULTURED PLANT TISSUES

T.L. Nechaeva N.V. Zagoskina

Science Federal State Institution Institute of Physiology of Plants of
K.A. Timiryazev of the Russian Academy of Sciences

127276, Russia, Moscow, Botanicheskaya St., 35, e-mail: phenolic@ippras.ru

Higher plants have an ability to the biosynthesis of secondary metabolites, which
include phenolic compounds (PhC). PhC considerably different in their structure,
chemical properties and biological activity. They are involved in the processes of
photosynthesis, respiration, growth regulation, protection of cells from stress factors.
High biological and antioxidant activity, typical for many PhC arouses great interest to
these secondary metabolites and contributes to their use in various sectors of economy.

Among the promising and successfully applied PhC there are hydroxybenzoic
acids, particularly salicylic acid (SA), which is considered as multifunctional signal-
regulatory molecule. Its nearest analogue is the p-hydroxybenzoic acid (OA), which
functional role is slightly investigated.

Callus cultures are suitable models for studying cell metabolism. They are
preferbly to the intact plants in a simpler organization of their cells and tissues and in
an ability to tightly control their growth conditions. Tea plant callus cultures can be
regarded as a suitable model for such studies, because they are characterized by a
specialized metabolism aimed at the synthesis of various PhC.

Our researches have shown the differences in SA and OA (107 to 10°M) action
on the accumulation of different PhC, including the typical for intact plants flavans -
substances with the P-vitamin activity in callus cultures of tea. The response of
cultures depends on the level of intracellular differentiation, namely the presence of
chloroplasts, which are one of the main places of PhC biosynthesis. In case of their
absence (heterotrophic culture) response of cells on the hydroxybenzoic acids
influence, according to their accumulation of the PhC, was expressed to a greater
extent than in their availability (fotomiksotrofnaya culture).
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9O®UPHBIE MACJTIA U ®EHOJBHBIE COEAUMHEHUSA MNPAHO-
APOMATHUYECKHUX U JEKAPCTBEHHBIX PACTEHUI

A.E. Ilaamii, B.H. ExoB, O.A. I'pebennnxoBa, I'.B. KopHuibes,
N.H. IHaanii, B./I. Pa6orsaros, H.B. Mapko

Hukurckuii 6otannyeckuit can — HarmonanbHbIN HAyIHBIN [EHTP

298648, Pecniyonuka Kpbim, r. Snra, e-mail: onlabor(@yandex.ru

CtpykTypHOE MHOTOOOpa3ue U MUPOKUI CHIEKTP (PU3NOTOTUYECKON aKTUBHOCTHU
BEIIECTB BTOPUYHOI'O CHHTE3a PACTECHUM Je€jJaeT UX HE3aMEHMMON OCHOBOW MHOIMX
JIEKapCTBEHHBIX  IpEenaparoB. AKTyalbHbIM  SBJISE€TCS TIOMCK HETOKCUYHBIX,
JIOCTYIIHBIX M JICIIEBBIX PACTUTEIBHBIX WCTOYHUKOB OMOJOTHYECKH AKTHUBHBIX
coenuuenuii. Ilenpio Hameit paboOThI  SBISAJIOCH HW3YYEHHE KAueCTBEHHOTO U
KOJIMYECTBEHHOI'O cOCTaBa d(QUPHOro Macjia U (EHOJbHBIX COESAMHEHUI psla MpsHO-
apOMaTUYECKUX U JIEKAPCTBEHHBIX pacTeHnid n3 koutekuuu HbC — HHII.

[Ipu mnomomu XUMHYECKHMX UM XpoMaTorpaduyeckKux METOJO0B YCTaHOBJIEH
KAUeCTBEHHbIII M KOJMYECTBEHHBIH C€OCTaB HSPUPHOro Macia H  (PEHOJIbHBIX
COCJIMHEHUN  BOJHO-ATAHOJBHBIX OKCTPAKTOB  CJIEAYIOIIUMX BUIOB:  Satureja
montana L., Satureja hortensis L., Nepeta cataria var. citriodora Beck., Artemisia
dracunculus L., Artemisia absinthium L., Elsholtzia stauntonii Benth., Scutellaria
baicalensis Georgi., Echinacea angustifolia DC., Echinacea purpurea (L..) Moench.

Conepxanue >(QupHOTO Macia B PacCTUTEIBHBIX SKCTPAKTaX KoyieOiercs B
npenenax 0,01 - 0,33 /100 r (B nepecyere Ha BO3AYIIHO-CYX0€ PACTUTEIHHOE ChIPhE).
MakcumaspHble KOHIIEHTpAIlMU BBISIBJIECHBI B dKcTpakTax S. montana (0,33 1/100 1), u
A. dracunculus (0,32 /100 r); MuUHUMaJIbHBIE — B dKCTpakTax E. angustifolia (0,02
r/100 T) u S. baicalensis (0,01 r/100 ).

Conepxanue (GeHOTBHBIX COCIUHEHUI YCTaHOBIIEHO B Tipeaenax ot 1,3 /100
r 1o 18,5 /100 r. MakcuMainbHbIe KOHIIEHTpallud (PEHOJIBHBIX BEIIECTB BBHISBICHBI
B 9Kcrpaktax S. baicalensis (18,5 1/100 1) u E. purpurea (3,3 1/100 1),
MUHUMAaJbHBIE — B 9KcTpakTte S. hortensis (1,3 1/100 r) u A. absinthium (0,8 r/100
r). KoMnoHeHTHBIH cocTaB (PEHOIBHBIX COEAMHEHUI MpeCTaBlIeH (IIaBOHOUIAMU
Y TUJPOKCUKOPUUHBIMU KHCJIOTaMU. B skcTpakTax A. absinthium n A. dracunculus
BBISIBJIEHBI KyMapHUHBI.

N3 ruipoKCUKOPUYHBIX KUCIOT BO BCEX MCCIIEIOBAaHHBIX BUAAX OOHAPYKEHBI
Ko(eliHas, XJOpOT€HOBas KHUCJIOTa M €€ M30MEpbl, B HEKOTOPBIX PACTEHUSAX —
M30MEpBl  pO3MapUHOBON KHCIOTHL. Cpeau (HIaBOHOUIOB HUIACHTU(PUIIUPOBAHBI
TJIUKO3U/IbI (DJTABOHOB: JIFOTEOJIMHA, allUTeHWHA, aKalleTUHA, a TaKXKe TIUKO3UJIbI
¢bnaBoHosa kBeprietuHa. OTAENBHO clieayeT BbLACIUTH S.  baicalensis ¢
YHUKAJIBHBIM Ha0OpOM (hJIaBOHOUIOB, MPOU3BOAHBIX CKYTE/UISIpUHA U OaifkaauHa.

Ha ocHOBaHMM TOJYUYEHHBIX JIaHHBIX BBIJIEJICHBl TEPCIEKTUBHBIE BUJBI C
MOBBIIIEHHBIM COJIEp)KaHUEM OMOJOTUYECKU aKTUBHBIX BEIIeCTB — S. baicalensis,
N. cataria, E. purpurea, S. taurica.
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ESSENTIAL OILS AND PHENOL COMPOUNDS OF AROMATIC AND
MEDICINAL PLANTS
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V.D. Rabotyagov, N.V. Marco
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Structural diversity and a wide range of physiological active substances of plants’
secondary synthesis make them indispensable basis of many medicines. Actual search
is non-toxic, affordable and cheap plant sources of biologically active compounds. The
aim of our work was to study the qualitative and quantitative composition of essential
oils and phenol compounds in aromatic and medicinal plants from the collection of
NBG — NSC.

Using chemical and chromatographic methods it has been set qualitative and
quantitative composition of essential oils and phenol compounds in aqueous-ethanol
extracts of some species - Satureja montana L., Satureja hortensis L., Nepeta cataria
var. citriodora Beck., Artemisia dracunculus L., Artemisia absinthium L., Elsholtzia
stauntonii Benth., Scutellaria baicalensis Georgi., Echinacea angustifolia DC.,
Echinacea purpurea (L..) Moench.

Content of essential oils in the plant extracts varies as 0.01 — 0.33 g/100 g (of air-
dried plant material in terms). Maximum concentrations have been detected in the
extracts of S. montana (0.33 g/100 g) and A. dracunculus (0.32 g/100 g); minimum —
in the extracts of E. angustifolia (0.02 g/100 g) and S. baicalensis (0.01 g/100 g).

It has been found out that the content of phenol compounds is in the range of 1.3
to 18.5 g/100. Maximum concentration of phenol compounds has been found in the
extracts of S. baicalensis (18.5 g/100 g), and E. purpurea (3.3 g/100 g), minimum — in
the extract of S. hortensis (1.3 g/100 g) and A. absinthium (0.8 g/100 g). Component
composition of phenol compounds is represented by flavonoids and hydroxycinnamic
acids. In the extracts of 4. absinthium and A. dracunculus some coumarins have been
identified.

Through hydroxycinnamic acids in all the investigated species it has been found
caffeic, chlorogenic acid and its isomers, in some plants — rosmarinic acid isomers.
Among the flavonoids some glycosides of flavones have been identified: luteolin,
apigenin , akatsetin and flavonol quercetin glycosides. We should also distinguish S.
baicalensis with an unique composition of flavonoid derivatives - skutellyarin and
baicalin .

Based on the results of investigation perspective species with higher content of
biologically active substances — S. baicalensis, N. cataria, E. purpurea, S. taurica have
been determined.
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S3HAYEHUE BUOXUMHUYECKOI'O AHAJIM3A CESHLEB /JIYBA
YEPEIIYATOI'O, UCITOJIB3YEMBIX /IUISI MUKPOKJIOHUPOBAHUA
IN VITRO

JI.B. lloasikoBa, IL.T. ’KypoBa
Ykpannckuit HUUM necHoro xo3siicTsa u arpojiecoMenuopanuuu
VYkpauna, r. XappKkoB, e-mail: polyakova v @mail.ru

Jlsie oNTUMHU3AlKU Mpolecca MUKPOKIOHUPOBAHUS CESTHIIEB Jy0a yepenryaToro
(Quercus robur L.) mpUMEHWIN H3y4YEHHE OCOOEHHOCTEH HAKOIUICHMS BTOPUUHBIX
MetabonToB (rujaponuszyeMbie TaHuHbl — I'T, daaBonouas — ®JI) u Genka (b) B
JUCTBAX JIEPEBbEB M CESHIEB, KaK IlOKa3zareslell YCTOWYMBOCTM K BHEUIHUM
Bo3JeiicTBUAM. OKa3anoch, YTO MeXay rpynnamMu KomrnoHeHToB b - I'T, Haumnas c
IOBEHWIBHOIO BoO3pacta (2-6-mecsleB), MOJJEpKUBAETCS yCTOWYMBas HeraTUBHas
KOppemsiuus, JOCTUrarollas CpeJHEero ypoBHA Ui HacaxzaeHuil Bospacta 100-300
aer. brnaronapst yCTOHYMBOCTM HETraTUBHON CBA3M KXY IMOIYJIALUIO MOKHO
pa3ouTs Ha Tpu OMoxuMHUeckux ¢eHoTtuna: 1-it - HuzKoe cojaepxanue b U BrICOKOE
I'T; 2 -ii - Beicokuii b - Hu3koe ['T: 3-i1 - cMemanubie ponopiuu. OKa3aioch, 4TO B
IOBEHWJIBHBIX MOIMYJIALUAX MpeodaaaaoT peHoTunsl 3- rpynmnsl (45% BBIOOPKH), B TO
BpeMs KaK B HaCaXJEHUAX CTapIIero Bo3pacra MX YMCIEHHOCTH He Bbie 30%. O1o
MOKa3blBa€T, YTO B TMpolecce oTOopa Oojiee AKTUBHO  HIMMHUHUPYIOTCS
onoxumuyeckre GeHOTUIIbI 3-i rpymIbl.

Jlpyroii BaxHOM rpynnoil KOMIOHEHTOB sABisA0TCA DJI. B pacTuTenbHOM KileTke
®JI akTUBHO y4YacTBYIOT B HEUTpalM3aluu OKCUIHBIX pPaJMKajIoB, BOSHUKAIOIIUX B
pe3yibrare OUOTHYECKMX U abuoTudeckux crpeccoB (Agati et al., 2012). Mzyuas
IOBEHWIbHBIE TOIMYJISIUU Jy0a, HAMU IPOAHAIU3UPOBAHO W3MEHEHHUE COJEpPIKAHUS
®JI 3a nepuon aKkTUBHOrO WHMUIMPOBAHUS JIUCTHEB MYYHHUCTOH pocoit (2-6
MeCSYHOro Bo3pacTa). BelsiBieHO, yTo HanboJsee ysI3BUMbIMU ObUIM CESTHIBI C HU3KUM
(x- 1-26), mmbo MakcuMmanabHO BbICOKMM ypoBHeM @DJI (x+ 1-20) B Bo3pacte 2
MecsaueB. Kpome Toro, aHaiM3 COCTOSAHMS KOPHEBOM CHCTEMBI KIOHAJIBHO
MUKpPOPa3MHOKAEMBIX CESIHIIEB IOKa3al, YTO BbICOKOE cojiep:kanne DJI B nmucThax
UHTUOUPYET pa3BUTUE KOPHEBOH CHUCTEMBI SKCIUIAHTOB, a JIy4dlllU€ pPOCTOBHIE
XapaKTEPUCTUKUA HMMENIH JKCIUIAHTBl OT CesSHUEB ¢ HU3KUM ypoBHeM DJI. MoxHo
N00aBUTh, YTO paboTa € MOJyCUOOBBIM ITOTOMCTBOM B3pOCIIBIX JEPEBHEB NO3BOJIMIIA
pacuuTaTh HaclIeIyeMOCTh CesHIIaMH HeKOTOopbix rpynn BemecTB (Houle, 1992).
Oxazajoch, YTO B IIHPOKOM CMBICIIE HACIEAyeMOCTh o0OIero coaepxanus b
Haxoautcst Ha ypoBHe 0.71 (600 net) u 0.61 (300 ner), must I'T sToT MOKa3aTenb
coctaBui - 0.86 (600-met) u 0.75 (300 ner). I'pynma ®JI, HanpoTuB, JaeT HU3KHE
COOTBETCTBYIOLIME TMOKa3aTeau. llomydeHHble OaHHBIE MOKa3bIBalOT, 4To 1) IS
3aKperuieHusl npusHakoB cojepkanud b, I'T M0XHO ucHoap30BaTh MOIyCMOOBOE
IIOTOMCTBO: 2) 0€3 OMOXMMHMUYECKOTO aHalli3a MpU KIOHUPOBAHWM in Vitro, B cllydae
HU3KOrO YpoBHSI cojepxkanuss @®JI B maTouHoM MaTepuane, MOXKHO MOJIYYUTh
pacTeHus MOBBIIIEHHOI pOCTOBOW aKTUBHOCTHIO, HO C IIOHM)KEHHOHN YCTOWYMBOCTBIO K
JIeMCTBUIO BHEITHUX (PAKTOPOB.
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BIOCHEMICAL ANALYSIS OF COMMON OAK SEEDLINGS WHICH
IS USED FOR MICROCLONAL PROPAGATION IN VITRO

L.V. Polyakova, P.T. Jurova

Ukrainian institute of forest research and forest melioration named after
G.M. Vysotsky

31024, Ukraine, Kharkov, Pushkinskaja, 86, e-mail: polyakova Iv(@mail.ru

The peculiarity of correlation between some groups of second metabolites
(hydrolysable tannins — HT) and first one (total content of protein — PR) showed their
meaning for old forest stands and seedling populations in connection with selective
pressure on some biochemical phenotypes. We determined three kinds of biochemical
phenotypes and found that one of them - with deviation from negative correlation of
HT-PR - is more susceptible to selective pressure. So it is possible to decrease the
amount of such kinds of phenotypes among seedlings that used for micropropagation.

Next important group of second metabolites is flavonoids (FL). These
compounds are very important for process of avoiding active forms of ROS from plant
cell (Agati et al., 2012). Moreover, these compounds are connected with susceptibility
of seedlings to Macrospaera alphytoides infection and also with development of root
system for 1.3-year old seedlings and for 5-month old microclonal explants in
conditions ex vitro. The more active development of roots was noticed for explants
from seedlings with low level of FL in leaves.

The offsprings (halfcibes) from oak plus-trees are often used for
micropropagation. We used halfcibes from two old trees — 600-and 300-years old.
Biochemical analysis was made for mature trees and population of their 2-6 month old
offsprings. So we can determine heritability of some group of compounds (Houle,
1992). It appeared that level of heritability of total content of PR was 0.71 (600 year
old tree) and 0.61 (300 years old). The same was for HT 0.86 (600-y) and 0.75 (300-
y). On the contrary heritability of FL was very low. These data show that it is possible
to take into account the level of PR and HT in seedlings (according to their mature
tree) before using for micropropagation in vitro. Next important feature for seedlings
is level of FL content. The very low FL level in leaves is good trait for explant
development in tubes but this factor can decrease stability of future trees to the
environmental conditions.
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U3YYEHUE KOMIIOHEHTHOI'O COCTABA D®UPHOI'O MACJA
BUJIOB POJA NEPETA L.

B./1. PaGoTtsiros, 10.B. Akcenos, U.B. MutpodanoBa
Huxurckuii 6otannyeckuit caq — HarmonanbHbIN Hay4IHBIA LIEHTD,
298648, Pecniyonuka, Kpbim, r. Snrta, nrr. Hukura, e-mail: nbs1812(@ukr.net

3HaHNe OCOOCHHOCTEW XMMHUYECKOTO COCTaBa A(PUPHOrO Macia KOHKPETHOTO BUJA
pona Nepeta TO3BOJSET CYIUTh O TEPCIEKTUBAX €r0 HCIHOJIB30BaHUS B Pa3IUUHBIX
oTpaciisix JIeATEJIPHOCTH YeJIOBEeKa, B TOM 4HCle W B OnoTexHosiorud. Hamu BriepBbIe
TMIpe/ICTaBIeHa XapaKTepUCTHKA H(UPHBIX Macesl HEKOTOPBIX BUJIOB poja Nepeta ...

N. melissifolia. DpupHoe macino — OeclBeTHas JIETKOMOBUXKHAS KUIAKOCTh. B
Macie  WACHTUGUIMPOBAHO 13  OCHOBHBIX  KOMIIOHEHTOB, M3  KOTOPBIX
JoMuHUpYOUMU sBisitoTes: B-muuen (10,10%), cabunen (2,16%), 1,8-mmuneon (5,15-
7,06%), B-xapuoduiien (3,36-5,96%), y-myyponen (20,12-22,25%), okranoHn-3 (1,84-
2,76%) 1 cymMma HerneToaakToHoB (27,57%).

N. pubescens. DdupHOe Macjio — JIETKOIOJBIKHAS JKUJIKOCTh 3€JIE€HOBATO-
JKEJITOTO 1IBeTa, ¢ TOHKOI ocBexaromield HoToil. MneHTuduiupoBaHo 15 OCHOBHBIX
KOMIIOHEHTOB TpU JIOMUHUpPOBaHUM ciefytomux: [-nuHed (5,11-7,44%), cabunen
(3,93-5,39%), 1,8-ttuneon (20,20-24,15%), B-xapuodunen (2,26-4,36), y-MmyypoJieH
(6,14-8,25%), nurponesion (20,80-25,26%) u cymma HeneTo1akToHOB (5,06%).

N. olgae. DbupHoe Maciio 6e3 1BeTa co ¢1adbIM TPAaBIHUCTHIM apoMaToM. B maciie
unaeHtuduiponad 21 koMnoHeHT. OTMEUeHbI HEKOTOPBIE PA3IWYMSI B COCTaBE AI(PUPHOTO
Macjia B pa3UYHBIX OpraHaX pacTeHUs: B Macje W3 JIMCThEB 3HAUUTEIHHO OOJIbIe
uutpoHneona (27,82% nporus 3,08% TakoBOro B COLBETHUAX), HECKOIBKO OOJbIIE Y-
myyposeHa (9,80 u 7,16% coorBerctBeHHO) u B-xapuodumiena (7,78 u 5,17%
COOTBETCTBEHHO) U 3aMeTHO MeHbIe o-nuHeHa (0,61 npotus 5,86%), B-nmuena (24,19
npotuB 40,06%), cabunena (10,09 npotuB 13,24%) u cymMMbl HemneToJgakTOHOB (3,63
npotus 18,20%).

N. reischenbachiana nmeet >(pupHOE MACIO CBETIO JKEITOIO IBETAa C MPUSTHBIM
TPaBSIHUCTO IIBETOYHBIM apomaToM. MaentuduimpoBano 16 KOMIIOHEHTOB, U3 KOTOPHIX
OCHOBHBIMU #BJIsItOTCS: UTpoHE1oa (50,18-58,42%), repanwmianerar (12,20-14,66%),
repanuaiib (4,04-5,86%), Hepaisb (2,26-3,94%), 1,8-nuneon (3,03-3,57%), murponesuiaib
(2,94-3,38).

N. heldreichii. DdupHoe Maciao KEITOBATO-3€JEHOTO 1IBETA C TSKEJIBIM 3aMlaXxoM.
B maciie uaeHTuGUIMpoBaHO 9 OCHOBHBIX KOMITOHEHTOB. JIOMUHUPYIOIIMMU SBIISIFOTCS
HETICTOJIaKTOHBI (B CyMMe 80.,83%), SIUHENETONakToH  (65,16-72,91%),
HEOHeTeToNaKToH (5,73-7,12%), 1,8-tmmneon (7,14-9,79%), murponemains (4,80-5,05%).

N. latifolia wmeer OGecuBetHoe »ddupHoe Macio, wujaeHTUdUIUpoBaHo 11
KOMIIOHEHTOB TIPU 3HAUYUTEIBHOM JIOMUHHUPOBAHUM HENETOJAaKTOHOB — 88.26%,
HETeToJIaKTOH 710 39,79%, snuHeneToakToH — 110 40,60%, HEOHENETOJaKTOH — JI0
7,36% u HemdnmHernieTogakToH g0 0,51%, B-kapuodunena (1,66-2,64%), y-MyypoiieH
(4,00-4,21%), okrtanoH-3 (0,95-1,15%). OcoGeHHOCTBIO 3(PUPHOTO Maciia  SBISIETCS
MIPUCYTCTBUE 4 CTEPEON30MEPOB HETIETOJIAKTOHA.
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STUDY OF COMPONENT COMPOSITION OF ESSENTIAL OIL IN
NEPETA L. SPECIES

V.D. Rabotyagov, Yu.V. Aksenov, I.V. Mitrofanova
Nikita Botanical Gardens — National Scientific Center
298648, Crimea, Yalta, e-mail: nbs1812@ukr.net

Knowledge of essential oil chemical composition peculiarities for particular
species from genus Nepeta allows making conclusion about prospects of its use in
different industries, including biotechnology. We gave the description of essential oils
in some Nepeta L. species for the first time.

N. melissifolia. Essential oil is a colourless liquid. In essential oil 13 basic
components have been identified, among which dominant are: B-pinen (10.10%),
sabinen (2.16%), 1,8-tsineol (5.15-7.06%), PB-kariofilen (3.36-5.96%), y-muurolen
(20.12-22.25%), oktanon-3 (1.84-2.76%) and sum of nepetolaktones (27.57%).

N. pubescens. Essential oil is a greenish-yellow liquid with thin refreshing note.
There are 15 basic components identified as following: B-pinen (5.11-7.44%), sabinen
(3.93-5.39%), 1,8-tsineol (20.20-24.15%), B-kariofilen (2.26-4.36), y-muurolen (6.14-
8.25%), tsitronellol (20.80-25.26%) and sum of nepetolaktones (5.06%).

N. olgae. Essential oil is without any color, with weak grassy aroma. 21
components have been identified in the oil. Some distinctions in the composition of
essential oil in the different organs of plant were marked: in oil from leaves
considerably more tsitronellol (27.82% against 3.08% in inflorescences), some more -
muurolen (9.80 and 7.16% respectively) and P-kariofilen (7.78 and 5.17%
respectively) and notably less a-pinen (0.61 against 5.86%), B-pinen (24.19 against
40.06%), sabinena (10.09 against 13.24%) and sums of nepetolaktones (3.63 against
18.20%).

N. reischenbachiana has light yellow essential oil with pleasant grassy floral
aroma. 16 components have been identified as basic: tsitronellol (50.18-58.42%),
geranilatsetat (12.20-14.66%), geranial' (4.04-5.86%), neral' (2.26-3.94%), 1,8-tsineol
(3.03-3.57%), tsitronellal' (2.94-3.38).

N. heldreichii. Essential oil is of yellow-green color with an oppressive smell. 9

basic components have been identified in oil. Dominant are nepetolaktones (in a sum
80.83%), epinepetolakton (65.16-72.91%), neonepetolakton (5.73-7.12%), 1.8-tsineol
(7.14-9.79%), tsitronellal' (4.80-5.05%).
N. latifolia has colourless essential oil, 11 components have been identified with
considerable prevailing of nepetolaktones — 88.26%, nepetolaktone up to 39.79%,
epinepetolaktone — to 40.60%, neonepetolaktone — to 7.36% and neiepinepetolaktone
to 0.51%, pB-kariofilen (1.66-2.64%), y-muurolen (4.00-4.21%), oktanon-3 (0.95-
1.15%). The distinctive feature of the essential oil is a presence of 4 stereoisomers of
nepetolaktone.
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BUOXNUMHNYECKOE NCCIEAOBAHUE HNPOMBIIIJIEHHOTI'O
POTA IIMIIEK XMEJISA
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P.H. Fynbkol, B.II. HoBukos'

'HarmmoHasbHEIH yHHBepCHTET «JIbBOBCKAS ITOTHTEXHHKA»

VYxpauHa, r. JIbBoB, e-mail: stadnytskal@mail.ru

*Hukutckuii GoTaHuueckuit cay - HarmoHanbHbIit HayYHBIU LICHTP
298648, Pecniy6nmka Kpsim, 1. Snta, e-mail: tolkocheva n@mail . ru

CymiectByromass B MUpe IpoOjieMa CHIDKEHHS TPUPOJHBIX PECYpPCOB
O(QUIIMHAIBHBIX PACTEHUHN ISl MPOU3BOJCTBA OMOJIOTMUECKH aKTHUBHBIX IpenapaToB
JUISL HYKJT CEJIbCKOTO XO351CTBAa, KOCMETOJOTUU U (apMalluu CIY>KUT OCHOBOM ISt
MOMCKA MaKCHUMAaJIbHO PallMOHAJIBLHOTO HCIIOIB30BAHUS CHIPbsi. B CBSI3U ¢ ATUM, MBI
u3ydyalii OMOXMMUYECKUN COCTaB OTPAOOTAHHOI'O MPOMBIIUIEHHOTO CBIPhS IIUIIEK
xmenst (Humulus lupulus L.).

B 1mpou3BOACTBEHHBIX YCIOBUSIX HUCXOIAHOE CHIPHE IMOABEPTaOCh IKCTPAKIUU
96%-HbIM TaHOJIOM, TIOITOMY B KauecTBE pacTBOpUTENel OBLIM MCTOIb30BaHbl 70 1
40%-HbIiA pacTBOPHl ATUJIOBOrO CHUPTa W Boja. J[I 4YHCTOTHI »KCIIEpUMEHTa
BJIQXKHBIN MIPOT BBICYHIMBAIU JI0 coAep:KaHusl Biaru 3-6% U TOJBKO IOCIE ITOTO
sKkcTparupoBain. OTpaOOTaHHBIA HIPOT IMIUIIEK XMEJIS W IOJYYEHHBIE JKCTPAKThI
ObLIM HCCIE0BAHbl Ha KAaY€CTBEHHOE M KOJWYECTBEHHOE COJIEpKaHHE Pa3IUYHBIX
rpynn  OMOJOTMYECKHM AaKTUBHBIX coeanHeHnil. KoinuyecTBeHHOE 0OOHapyKeHue
CoOJIep:KaHUs CyMMBI (hJITaBOHOUIOB TIPOBOAMIU CIIEKTPOPOTOMETPUUECKIUM METOJIOM,
C IepepacueToM Ha PYTUH. METOJIOM TOHKOCIOHHON XpoMarorpaduu MpOBOIUIN
UJCHTU(PUKALIMIO KCAHTOTyMOJa, TYMYJOHOB U JIynyJoHOB. WueHTudukaimo
(GJ1aBOHOUJIOB U OPTraHUYECKUX KHCIOT MPOBOJWIM METOJOM BBICOKOA(DPEKTUBHOI
JKUJIKOCTHOM Xpomarorpaduu. Taxke NpoaHaIU3UpPOBAIA KOJIUYECTBO BEIIECTB,
KoTopble aKcTparupytorcss 70%  STWIOBBIM — COMPTOM M3  MIpoTa. ATOMHO-
HYMUCCUOHHBIM CIEKTPAIbHBIM aHAJINU30M OIPEIENSIIA KOJIMYECTBO MUKPOIJIEMEHTOB U
MakpoaseMeHTOB. KonnduecTBeHHOE cojiepKaHue CyMbl TOJU(PEHOIBHBIX COCIUHEHUI
U aMUHOKHUCJIOT OMPEJENsIA CEKTPOPOTOMETPUUECKUM METOAOM. Takxke METOI0M
TOHKOCJIOHHOM XpoMaTorpauu orpeelisii cojlep>KaHue aMUHOKHUCIIOT.

[TonyueHHnble pe3ynbTaThl CBUIETENBCTBYIOT O TOM, YTO B CpPAaBHEHUU C
HaTUBHBIM CBIPbEM, UCCIEAYEMBI MIPOT COAEPKUT B HE3HAYUTEIBHBIX KOJIMYECTBAX
7¢UpHOE Macio, KCAHTOIYMOJI, TYMYJIOH W JIynyJoHbl. B ucciaemyembix obOpasmax
oOHapyKeHbl TaKhu€ MHUKPOIJIEMEHTHI Kak: JKEJIe30, MapraHell, Me/b, IIMHK, KOOAaJbT,
XpOM, KaJMHUI W MaKpOdJIEMEHThl: MarHuii, kauuii, HaTpuil. VneHTuduuupoBaHbI
TaKh€ COEJIWHEHUS, KaK pYTUH, TUIIEPO3UJ, JIOTEOJUH, AlWIre€HWH, AalUIreHUH-7-
[JIIOKO3UJ, AMUHOKHUCIIOTHL. B pe3yinbTare MNpOBEIEHHBIX MCCIEJOBAHUI MOKHO
CHEJIaThb BBIBOJl, YTO IIPOM3BOJICTBEHHBIE OTXOJbl IIUIIEK XMEJS IeJIeco00pa3HO
MOBTOPHO KCIIOJIB30BATh C 1EJIbIO U3BJICUEHUS] OMOJIOTMUECKU aKTUBHBIX BEIIECTB.
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The existing problem of reducing the world's natural resources officinal plants
for production of biologically active compounds (BAC) for agriculture, cosmetics and
pharmacy serves as a basis for finding the most efficient use of raw materials. In this
regard, we have started to study the biochemical composition of the waste feedstock
hop cones (Humulus lupulus L.).

Under production conditions, the feedstock was subjected to extraction with 96%
ethanol, so we used as solvents 70 and 40% solutions of ethanol, and water . In order
for clarity of experiment wet seed cake was dried to a moisture content of 3-6%. It was
extracted only thereafter.

We have investigated the spent seed cake hop cones and the extract we have
analyzed before for qualitative and quantitative analisis of different groups of BAC.

Quantitative detection of the total content of flavonoids was carried out by
spectrophotometry, translated by rutin. TLC was carried out to identify xanthohumol,
humulones and lupulones. The identification of flavonoids and organic acids were
determined by HPLC. Also we have analyzed the amount of substances that are
extracted with 70% ethanol seed cake. Atomic emission spectral analysis determined
the number of microcells and macrocells magnesium, potassium, sodium. Quantitative
content of polyphenolic compounds and amino acids was carried out by
spectrophotometry. TLC also determined the content of essential and nonessential
amino acids.

These results indicate that, in comparison with native raw materials, analyzed
seed cake contains small amounts of volatile oil, xanthohumol and Ilupulones
humulone. In the studied samples revealed trace elements such as Fe, Mn, Cu, Zn, Co,
Cr, Cd and macronutrients: Mg, K, Na. It has been identified rutin, hyperoside,
luteolin, apigenin, apigenin -7- glucoside, a number of amino acids.

The studies we can conclude that the industrial waste hop cones can be reused to
produce BAC.
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BJIAUAHUE BUOJOI'MYECKM AKTHUBHBIX BEIIECTB HA
IHOJYYEHUE N KYJbBTUBUPOBAHUE KJUIETOYHBIX KYJIbTYP
TUCA ATOAHOI'O IN VITRO

JILM. Tenaunkasa, A.U. Cuaakun
TaBprueckuii HaUMOHaJbHBIN yHUBepcuTeT M. B.M. BepHaackoro
Pecnybnuka Kpeim, Cumdeponosns, e-mail: Lm_teplitskayal@ukr.net

B mnacrosiiee Bpemsi cpeau KOMIUIEKCa MEpOINPHUSTUN, HaNpaBiICHHBIX Ha
COXpaHEHHE U PallMOHAIBHOE HCIIOJIb30BAaHUE PACTUTEIBHBIX pecypcoB KpeiMckoro
MOJIyocTpoBa 0c000€ MECTO TMPUHAUIEKUT OHOTEXHOJIOTUYECKUM  IOJXOJIaM,
OCHOBAHHBIM Ha BBIPAIMBAHUU PACTUTENLHBIX KIETOK U TKaHEW B YCIOBUSX in Vitro.

3HauyuTedbHAs YacTh MpoOJieM MOKeT OBITh pelleHa IyTeM pa3padoTKu
OMOTEXHOJIOTUYECKMX METOJIOB YCKOPEHHOro U 3(PGEeKTUBHOIO Pa3MHOXKEHUS
pacteHuit, co3jaHre OAHKOB KJIETOYHBIX KYJIBTYD.

Tuc sromnwiit (Taxus bacata) mnpuBiekaer K cebe BHUMaHHe Ojaromaps
CIIOCOOHOCTU CHHTE3UPOBATH TAaKCOJ — YHUKAJIbHBIA JAUTEPIICHOBBIA aJKaIOU]I,
KOTOpPBII UCIIOIB3YETCSl B XUMUOTEpaIiu, 00JaaeT aHTUMUTOTHYECKUM MEXaHU3MOM
JNEUCTBUA.

[lenpto paboThl SBISIIOCH MMOJyY€HHE KIETOUHBIX KYJBTYp THCA SITOJHOTO U
M3y4YeHHE BIUSAHUS OMOJIOTMYECKU AKTUBHBIX BEIIECTB HA MOp(hOreHe3 B KyJIbType in
vitro.

B pe3ynbrare npoBeeHHBIX MCCIEI0BaHUI ONpeieeHbl ONTUMANIbHBIE YCIOBHS
BBEJICHUS B KYJIbTYPY TKaHEH M OpraHoB THUCA SITOJJHOTO U MX KYJIbTUBUPOBAHUS in
vitro. Jlns  WHAYKIIMM  KaJUIycOreHe3a W JUIMTEIBbHOTO  KYJbTUBHUPOBAHUS
MOJIMGUIIMPOBAaHBl BapUaHThl NHUTaTeNbHBIX cpea ['amOopra u Dpenera (BS) mo
KOHIIeHTpauu peryiustopoB pocta: UYK (4,0 wmr/n), 2.4-I (2,0 mr/m), BAII
(1,0 mr/i). TlpoBeneH nUTOMOPQOIOTMUECKUN aHATU3 KIETOK KaJUTyCHOU KYJIBTYPHI U
oroOpaHbl Mop¢oreHHsle mTaMMbl. [loka3aHo BiAMSHHME pPEryJIsaTOpoB pocTa Ha
rucroreHe3 U Mopdorenes KyJabTypbl. OIpelieNieHbl ONTUMAlIbHbIE CTUMYJISTOPHI
pocTta, crnocoOCTBYIOIME KOPHEOOPA30BaHUIO MEPHUKIOHOB B YCIOBUSIX in Vitro u
in vivo.
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INFLUENCE OF BIOLOGICALLY ACTIVE AGENTS ON OBTAINING
AND CULTIVATION OF TAXUS BACCATA CELL CULTURES
IN VITRO

L.M. Teplitskaya, A.I. Sidyakin
National Taurida V. I. Vernadsky University
Crimea, Simferopol, e-mail: Lm_teplitskaya@ukr.net

It was obtained Taxus baccata cell cultures and investigated the influence of
biologically active substances on its morphogenesis in vitro. We determined optimum
conditions for introduction and cultivation of 7. baccata tissues and organs in vitro.
The concentration of growth regulators in Gamborga-Evelega nutrient mediums (BS)
is being modified for induction of callus formation and its long cultivation: IAA (4,0
mg/l), 2,4-D (2,0 mg/l), BA (1,0 mg/l). The analysis of cytomorphological
characteristics of callus cultures was carried out and morphogenic strains were
isolated. It was shown the influence of growth regulators on histogenesis and
morphogenesis of 7. baccata cultures. The optimal growth stimulators that facilitate
rooting clones in in vitro and in vivo conditions were defined.
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CTUMYJSIIMS TMPOAYKTUBHOCTH PACTEHUIA ABPUKOCA
CTEPOUJAHBIMU  TJUKO3UJAAMM  TPUTOHEJLIO3UA M
JUHAPO3U/]

H.B. TutoBa, H.E. MameHnko

HNuctutyt ['enetuku, @uzunonoruu u 3amutsl Pactennit AH MonnoBsl
2002, Pecniyommka Mongoa, Kummmnes, yiu. [Ihaypui, 20,

e-mail: nvtitoval 94 1(@gmail.com

Ha npotsikenuun psiga jgeT u3ydalid BIWSHUE POCTAKTUBUPYIOIIMX COEAUHEHU
CTEpPOUJIHOTO THIIA, TOJYYEHHBIX U3 pacteHuit Trigonella foenum greacum L. m
Linaria vulgaris Mill. Ha pactenus aOpukoca. Bbicokasi OT3bIBUMBOCTH PaCTEHUI,
MOABEP)KEHHBIX TAKOMY JK30T€HHOMY BO3JCHCTBUIO, NPOSBWIACH B aKTUBU3ALINU
pocTa HaJ3€MHBIX OPraHoB M KOPHEBOH CHUCTEMBI, YBEIWYEHUU COJEpIKaHUs
MMUTMEHTOB, THTEHCUBHOCTU (POTOCHUHTE3a U META00IMUYECKHUX MPOIECCOB, CBA3AHHBIX
C aKTUBHOCTBIO OKCHUJOpEAyKTa3, 4TO cHocoOcTByeT Ooliee MOJHOW pean3aluu
MOTEHIIAATLHBIX BO3MOXKHOCTEHN B (DOTOCUHTETUYECKOU MPOJTYKTUBHOCTU PACTEHUM.

B muromuuke Muctutyra CamoBojcTtBa W B yCIOBUSX JuzumerpoB WI'O3P
M3ydyalld TOJIBOWHBIE CESHIbl, OJHOJIETHUE [PUBUTHIE CaXKEHIbl, a TaKkKe
YEThIpEXJIETHUE, IUIOAOHOCAINE pacTeHus adpukoca copta Koctroxkenckuit. B da3zy
AKTUBHOI'O pocCTa B Hayaje Mas OIbITHbIe pacteHus onpbickuBanu 0,01% BoaHBIMU
pacTBOpaMU TPUTOHEJLIO3WJA W JIMHAPO3UJa U KOHTPOJbHbIe — BojoM. Yepes 7-10
CYTOK IOocjie 00pa0OTKHM U Jajiee B T€YEHHME BETeTally ONPEJENsId UHTEHCUBHOCTh
¢oToCcHHTE3a, COCTOSHUE MUTMEHTHOrO (OHA, COAepKaHUE YTIEBOJIOB, aKTUBHOCTh
OKCHJIOpeayKTa3. B KoHIle Bereranuu Yy4YuTHIBAIM POCT U OHOMAaccy HaJ3eMHBIX
OpPraHOB M KOpHEW, pacCUMUTHIBAIN MapaMeTpbl POTOCUHTETUYECKON MPOyKTUBHOCTH:
JUCTOBOM HHJIEKC, (DOTOCMHTETUYECKU TMOTEHIMAl W YHUCTYI0 MPOIYKTUBHOCTH
dhoTocuHTEe3a. YUUTHIBAIU YpOKall y IJI0OHOCAIINUX pacTCHUHA.

Crumynupyroniee JeidCTBUE U3y4aeMbIX IpPENnaparoB HAIJIAHO BBIPAXKEHO B
YBEJIMUYEHUN POCTOBBIX XapaKTEPUCTUK y CESHIEB U OJIHOJIETHUX CaKEHIIEB (BBICOTA,
auameTp mramba, 00bEM KOpHEBOM crcteMbl) Ha 20-22% OT KOHTPOJIS, YTO SIBJISETCS
OTpeIeIIAIONINM JUI KauecTBa MocaJouHoro marepuaia. [loa BiusHuEM CTEPOUIAHBIX
[JIMKO3UJIOB  JIOHOPHO-AKIIENITOPHbIE ~ OTHOUIEHWS]  CJABHUTAlOTCS B CTOPOHY
aTTparupytoieit GyHKIIMM KOpHEBOU cUCTeMbl. Takue W3MEHEHUs KOppEeIHpOBaIu C
YBEJIMYECHUEM 3HAYEHUIl JIMCTOBOTO HMHJEKCA, (POTOCMHTETUYECKOTO MOTEHIMala U
YUCTOW MPOAYKTUBHOCTU (POTOCHMHTE3a MCCIEIYyEeMbIX pacTeHuii abpukoca. ITo
MOJATBEPIKAAIOT JIaHHBIE 110 ypoxKaiiHocTu pactenuii. K mpumepy, Macca olHOTO 1ioja
U ypoxail Ha 0JIHOM pacTeHuu abpukoca, 00paOdOTaHHOM JMHAPO3UIOM, MPEBBIIIAIN
KOHTPOJIb COOTBeTcTBeHHO Ha 7% wu 20%. Hcnoap3oBanue oOpaOOTKU pacTeHHit
abpuKoca HaTypaJlbHBIMU MpenapaTaMyu TPUTOHEIUIO3U]T U JIMHAPO3U]T PEKOMEHI0BaHO
Kak 3(QexTuBHbI cmocod CTUMYIUPOBaHMS (POTOCHHTETUYECKON J1eATEeIhbHOCTH,
crocoOCTBYIOIIIEH O0siee MOJHON peain3aluy MOTEHIIMATIBHON POy KTUBHOCTH.
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STIMULATION OF APRICOT PLANT PRODUCTIVITY THROUGH
STEROIDAL GLYCOSIDES TRIGONELLOZID AND LINAROZID

N.V. Titova, N.E. Mashcenko

Institute of Genetics, Physiology and Plant Protection, Academy of Sciences of
Moldova

2002, Moldova, Kishinev Padurea Str. 20, e-mail: nvtitoval 94 1(@gmail.com

Within a few years the influence of the activating growth steroidal compounds
from plants Trigonella foenum greacum L. and Linaria vulgaris Mill. on apricot plants
was studied. High responsiveness of plants, exposed to such exogenous effects,
manifested in enhancing growth of the above-ground organs and root system,
increasing of the pigment content, the rate of photosynthesis and metabolic processes,
associated with the activity of oxidoreductases, that promotes better realization of the
potential photosynthetic efficiency of plants.

In the nursery of Horticulture Institute and controlled conditions lysimeters
IGPPP rootstock seedlings, grafted annuals plants, as well as four-year fruiting plants
apricot varieties Kostiujensky were studied. In the phase of active growth in early May
the test plants were sprayed with trigonellozid and linarozid 0.01% water solutions and
control — with water. 7-10 days after treatment and then during the growing season the
rate of photosynthesis, the state of pigment fund, carbohydrates content, the activity of
oxidoreductases were determined. At the end of the growing season the growth of
above-ground organs and roots biomass were taken into account, such parameters of
photosynthetic productivity as leaf index, photosynthetic potential and net
photosynthetic productivity were calculated. The yield in plants was taken into
account.

The stimulatory effect of the studied substances was clearly expressed in the
increase of growth characteristics (height, diameter of the trunk, the volume of the root
system) in seedling and grafted annuals apricot plants by 20-22% compared with the
control, that is decisive for the quality of planting material. Under the influence of
steroidal glycosides sink-source relations shifted towards acceptor function of the root
system. These changes correlated with increasing values of leaf area index,
photosynthetic potential and net photosynthetic productivity of the studied apricot
plants. This is confirmed by data on the productivity of plants. For example, the
weight per fruit and yield per apricot plant, treated with linarozid, exceeded the control
by 7% and 20% respectively. Using the treatment of apricot plants with natural
preparations trigonellozid and linarozid is recommended as an effective method to
stimulate the photosynthetic activity, conducive to the full realization of potential
productivity.
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ChPOIl MUPTA - HOBBI MPOAYKT NMPOPUIAKTUYECKOI'O
JAEUCTBUA

H.B. TonKaqual, B.H. Emonsl, E.3. KOMapOBCKaﬂ-HOPOXHﬂBel.IZ,
B.II. HoBukos®

'Hukurckuii GoTannyeckuii cag — HaumoHanbHbI HAyYHBIN LHEHTP
Pecniy6nuka Kpeim, Snra, e-mail: folkacheva n(@mail.ru
*HaroHanbHbIii yHUBEPCUTET «JIbBOBCKAs MOJUTEXHUKA
VYxpauna, JIbBoB, e-mail: vrnovikovi@polynet.lviv.ua

B nactosinee Bpemsi HaOmogaeTcst pOCT BOCHAIUTEIBHBIX 3a00JIeBaHUI BEPXHUX
JIBIXaTENIbHBIX IyTei, Tpaxeu, OpOHXOB, JErKMX. B CBA3M € 3TUM IOUCK HOBBIX
3G (hHEeKTUBHBIX © 0€30MacHBIX JIEKAPCTBEHHBIX CPEJACTB JUIsl WX JICYCHHUS U
MpoGUIAKTUKY SIBISIETCS aKTyaldbHOU 3amaueil. OOnaaast CUIBHBIMU (PUTOIMTHBIMHU,
OAKTEpULIUIHBIMU, MUMMYHOCTUMYJUPYIOIMIMMHU CBOICTBAMHU, HACTOM, OSKCTPAKT U
MOPOIIOK K3 CyXOro Jjucra muptra Myrtus communis 1. B HapoJHOU MeTuIMHE
MpUMEHSETCSl TMpU OpoHXUTE, acTMme, TyOepkysie3e. OAHO U3 MEPCHEKTUBHBIX
HaIpaBJICHU TaKOTO MOUCKAa — pa3paboTKa HOBBIX JIUETUYECKUX JOOABOK, BBITOJIHO
OTJIUYAIOIINXCS OT CUHTETUYECKUX JIEKAPCTBEHHBIX CPEACTB HU3KOH TOKCUUYHOCTBIO.

B HBC — HHII pa3paboranbl o0Opa3lbl CUPOIIOB MHUpPTa € MAacCOBOH JoJei
JKCTpakTa MupTa B caxapHoMm cupore 5%, 10%, 15%, 20%, a Takxke oOpaszerl,
coaepxanuit 15% nskcrpakTta MupTa ¢ J00aBlI€HUEM aCKOPOMHOBON KHCIOTHI U3
pacuera 400 mMr Ha 100 oM’ cupora. M3ydena QyHrummaHas u OaKTepHIUIHAS
aKTUBHOCTh JaHHBIX 00pa3loB. B skcrnepuMeHTaX HCMOIb30BAIUCH CIEAYIOIINE
TECTOBBIE KYJIbTYpbl: Oakrepun Escherichia coli, Staphylococcus aureus n rpuObl
Candida tenuis, Aspergillus niger. B xauecTBe KOHTPOJBHBIX 00pa3I[0B UCTIOIb30BAIH
YUCTBIN caxapHbIid cupoIl, a Takxke 70 %-Hblil COUPTOBBIA SKCTPAKT JINCThEB MUpTa. B
X0Jie OMOJIOTMYECKUX HCIBITAHUA YCTAaHOBJIEHO, YTO OOJBIIMHCTBO HCCIEIyEeMBbIX
o0pa3roB mposBuIN (PyHrucratuueckuit r3pPext oTHOcUTEIbHO Tpuba A. niger u
OakTepHUIUMIHbIN — 10 OTHOIIEHUIO K OakTepuu S. aureus. B 1o xe Bpems C. fenuis n
E. coli okazanuce pe3uCTEeHTHBIMU K JICMCTBUIO CUPOIIA.

Takum 00pa3oM, yuuThIBas pe3yJbTaThl OMOJIOTMYECKUX UCTIBITAHUM, a TaK)Ke Ha
OCHOBE OIIpEJICJIEHUs OpPraHOJENTUYECKUX II0Ka3aTeineid oOpa3loB cupona MHpTa,
BBIOpaH ONTUMAILHBIN BapUaHT — CUPOIl ¢ MACCOBOM JoJielt sKcTpakTa mupTta 15% u
100aBJIEHUEM aCKOPOMHOBOM KHUCIOTHI.

Ha omnsitHoM mnpowusBojactBe HBC — HHII[ BeimyimeHa skcniepuMeHTaIbHAS
MapTHUsl HOBOT'O MPOJIYKTa, TOJIHOE OCBOEHUE KOTOPOro Iianupyercs B 2014 romy.
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MYRTLE SYRUP — A NEW PREVENTIVE ACTION PRODUCT

N.V. Tolkachoval, V.N. Ezhovl, 0.7Z. Komarovska-Porokhnyavetsz,
V.P. Novikov’

'Nikitsky Botanical Gardens — National Scientific Centre

Crimea, Yalta, e-mail: tolkacheva n(@mail.ru

*Lviv Polytechnic National University

Ukraine, Lviv, e-mail: vnovikov@polynet.lviv.ua

Currently, a number of inflammatory diseases of the upper respiratory tract,
trachea, bronchi and lungs is increasing. In this regard, the search for new effective
and safe drugs for its treatment and prevention is an urgent task. Having strong
phytoncidal, bactericidal and immunostimulatory properties, tinctures, extracts and
powder from dry leaf of myrtle Myrtus communis L. is used in folk medicine for
bronchitis, asthma and tuberculosis treatment. One of the promising areas of the search
is the development of new dietary supplements, favorably distinguishes with low
toxicity from synthetic drugs.

In NBG — NSC syrups samples with a mass fraction of myrtle extract 5%, 10%,
15%, 20% in sugar syrup, and the sample containing 15% of myrtle extract with
addition of 100 mg ascorbic acid per 400 cm’ of syrup were developed. The fungicidal
and bactericidal activities of these samples were studied. The following test cultures —
bacteria Escherichia coli, Staphylococcus aureus and fungi Candida tenuis,
Aspergillus niger were used in the experiments. As a control samples, pure sugar
syrup, as well as 70% alcoholic extract of myrtle leaves were used. The biological test
revealed that the majority of the samples showed fungistatic effect against A. niger and
bactericidal — against S. aureus. Meanwhile, C. tenuis and E. coli were resistant to the
action of the syrup.

Thus, considering the biological test results, as well as determining the
organoleptic characteristics of myrtle syrup samples, the best option — the syrup with
15% mass fraction of myrtle extract and the addition of ascorbic acid were selected.

At the NBG — NSC pilot plant experimental batch of a new product was released.
Its complete mastery is planned for 2014.
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OCOBEHHOCTHU HAKOIUIEHUA ®JABOHOUIOB B TKAHSAX
STEVIA REBAUDIANA BERT. B 3ABUCHUMOCTH OT YCJIOBUH
KYJbTUBUPOBAHUA

JIL.LM. lInak, O.N. [A3106a, /I:x.b. PaxmeToB
Harmmonanenerit 6otanndeckui caax um.H.H.I' pumko HAH Ykpaunsr
VYxpauna, Kues, e-mail: shpak lesya kievi@mail.ru

CreBust (Stevia rebaudiana Bertoni) - MHOroJ€THEE TpPABSIHUCTOE PACTEHUE,
JIUCThS KOTPOIrO COJEpKaT pAX AUTEPHEHOBBIX CTEBUOJI-TJIMKO3UJIOB, BELIECTB C
BBICOKOH TOJICTAIMBAIONIEH CITOCOOHOCTHIO M 00J1a/1al0T YHUKATBLHBIMU CBOHCTBAMM:
OHU HE TOKCUYHBI, HU3KOKAJIOPUIHBI, HE UMEIOT MyTar€HHOW aKTUBHOCTHU, K HUM HeE
HaOMI0JaeTcsl MPUBBIKAHUS, KaK K TPaJAUIMOHHBIM MOJCIACTUTENSIM - KCWIUTY U
copOuTy. DTH CBOHCTBAa JEJNAlOT CTEBUIO UPE3BBIUAMHO TMEPCIEKTUBHOM JIs
HCIIOJIb30BAHUS B KAUECTBE 3aMEHUTEIIS caxapa.

Kpome Toro, creBus couepkut Oenku, MHHepaisl: ¢ocdop, XKeje30, HaTpui,
Mar"uif, Xpom, KOOalbT, CeJeH, TaHWHBI, BUTAMHUHBI: ACKOPOMHOBYIO KHCIOTY,
MPOBUTAMUH A, THaMUH, pubodiiaBuH. [locieiHee BpeMsi MHOTO BHUMaHUS yJIEISETCS
M3YYECHUIO aHTUOKCUJIAHTHBIX CBOMCTB CTEBUM.

N3BecTtHO, uTO (h1aBOHOMABI OOHAPYKUBAIOTCS B MPOPOCTKaxX Ha 2-3 CyTKH.
Hcxons U3 3TOr0, LENbl0 HAIMX MCJIEI0BaHUN ObUIO M3yUEHUE KOJIWYECTBEHHOTO U
KAueCTBEHHOTO cojiepKaHus (IaBOHOUJOB B TKaHAX CTEBUM U JIMHAMHUKU HX
HakoruieHust. OcoOeHHOe BHUMAaHUE Mbl YACIWIN U3YUYEHHUIO PACTEHUN B KYJIBTYpE in
Vifro TOCKOJIBKY pa3sMHOXXEHHE CTE€BUU [n Vilro BeCbMa aKTyaJlbHO B CBSI3U C
TPYJIHOCTBbIO 00Opa30BaHUs MOJHOIIEHHBIX CEMSIH, BHICOKUMU 3aTpaTaMu o UX cOopy,
a TaKkKe MX HU3KOW (QEepTUIBHOCTBIO M TOYTH IOJHOW MOTepeil BCXOXKECTU IpHU
XpaHeHud. lIpuMeHeHMe 3TOro MeToja 3HAUYUTEIBHO YBEIUYHMBAET KOIPQPUIIUEHT
Pa3MHOXEHUSI TI0 CPABHEHUIO € OOBIUHBIM UYEPEHKOBAHUEM, IO3BOJIAET MOJIydYaTh
cBOOOHBIE OT OOJe3HEN pacTeHHs PU COXPAHEHUU F€HETHYECKOW OJHOPOIHOCTH U
CTaOWJIBHOCTH.

Copnepxanue (1aBaHOUAOB ONpEAESUIM M0 MeToAuke paspaboraHHoi CaHKT-
[lerepOyprckoii  rocyIapcTBEHHON  XUMUKO(QapMalleBTUUHONH  akajeMuei, a
KaueCTBEHHBII COCTaB — METOJIOM TOHKOCJIOMHOW XpoMaTorpaduu.

HauGonpinee xoinyecTBO (PiaBaHOUOB ObLIO BBISIBJICHO B JIMCTHSIX B3POCIBIX
pactenuii 1o niepuoja 1sereHus - 0,56-0,64 Mr%. B nmucThAX pacTeHUl BbIpalllEeHHBIX
in vitro BwIsiBIEHO 0,6 — 0,63 Mr%, a B xaimyce — okosio 0,14 Mr% d¢mraBanouoB. Uto
KacaeTcsi KaueCTBEHHOI'O COCTaBa, TO OCHOBHBIM (DJIaBAaHOWJOM SIBJISIETCS PYTHUH,
oOHapy>KEeHBI TAKXKe CJIe/Ibl KBEpIETHUHA.
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THE FEATURES OF FLAVONOIDS ACCUMULATION IN STEVIA
REBAUDIANA BERT. TISSUES DEPENDING ON CULTIVATION
CONDITIONS

L. Shpak, O. Dzyuba, D. Rakhmetov
M.M. Gryshko National Botanical Garden of NAS of Ukraine
Ukraine, Kiev, e-mail: shpak lesya kievi@mail.ru

Stevia (Stevia rebaudiana Bertoni) — the perennial grassy plant, which leaves
contain a number of diterpenovy steviol-glycosides, substances with high sweetening
ability. It possesses unique properties, as follows: they are non-toxic, low-calorie,
have no mutagenic activity, habituation to them was not observed, as to traditional
sweeteners (xylite and sorbite). These properties make stevia extremely perspective for
use as sugar substitute for people.

Besides, stevia contains proteins, minerals (phosphorus, iron, sodium,
magnesium, chrome, cobalt, selenium, tannins), vitamins (ascorbic acid, pro-vitamin
A, thiamine, riboflavin). A lot of attention is paid recently to antioxidant properties of
a stevia.

In accordance with literature data flavonoids have been found in 2-3 day old
sprouts. Proceeding from this, the purpose of our researches was studying of
quantitative and qualitative content of flavonoids in stevia tissues and organs together
with its comparative characteristics depending on cultivation conditions.

We paid special attention to study of plants cultured in vitro due to actuality of
stevia propagation using this method. It relates to difficulties of stevia cultivation in
open ground (low percentage of high-grade seeds, rapid loss of their germination
during storage, high expenses on seeds and vegetative mass harvesting). Application
of this method considerably increases reproduction factor in comparison with usual
rooting of shoot cuttings, allows to receive pathogen free plants along with
preservation of genetic uniformity and stability.

We determined the flavonoids content by using methodology developed in St.
Petersburg state chemical pharmaceutical academy. Qualitative composition was
determined by thin layer chromatography method.

The greatest number of flavonoids was revealed in leaves of adult plants till the
flowering period — 0.56-0.64 mg%. In leaves of plants cultivated in vitro —
0.6-0.63 mg%, and in callus — about 0.14 mg% of flavonoids are revealed. In regard to
qualitative composition, the greatest part of flavonoids is presented by rutin, quercetin
traces were also found.
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CEKIIUA 6.
SECTION 6.

GU3UOJIOTMYECKUE ACIHEKTBI PASBUTUS U
YCTOMUYUBOCTU PACTEHUU
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B3AUMOCBA3b ®U3NOJIOTI'O-BUOXUMHNYECKHUX NPOLHECCOB
IN VIVO M IN VITRO'Y N30T EHHBIX JINHUM MIIEHUIIBI

0.A. ABkcenTbeBa, B.B. Z/Kmypko
XapbKOBCKUI HaMOHANIbHBIMA YyHUBepcuTeT nMeHu B.H. Kapa3nna
61022, Ykpauna, r. Xapekos, [1n. CBo6oas! 4, e-mail: avkentyeva@rambler.ru

OcHOBOIi (HU3MOTOTO-OUOXMMHUUECKON PEryJaiMi POCcTa U pa3BUTHUS PACTCHUIA
ABJISETCd  KOMILUIEMEHTapHas cucreMa TpoQUUYECKUX, (UTOrOPMOHAIBHBIX U
HH3UMATUYECKUX (PAKTOpOB. BaKHBIM KOMIIOHEHTOM JTOH CHCTEMBI SIBISETCS
TEHETUYECKasl peryJisilus, KoTopas Yy NUIEHUIbl MIrKoil Triticum aestivum L.
MpeJCTaBjIeHa JBYMSI OCHOBHBIMU CHUCTEMaMU T'€HOB, J€TEPMUHUPYIOIIUMHU TEMIIbI €€
pa3BuTus - TeHbl VRN (OTpeOHOCTh B SPOBU3AIIMU, TUIT Pa3BUTHSI SIPOBOW/O3UMBIN) U
reusl  PPD (dorornepuogandeckas YyBCTBUTEIBHOCTh). Y  MHOTHUX pPacTeHH
CIIOCOOHOCTh K KaJUIyCOT€HE3y U TEeMIIbl pOCTa Kajllyca SBISIOTCS T€HETUUYECKU
JNETEPMUHUPOBAHBIMU TMpU3HAKaMu. KIeTKu KalycHOW TKaHM BBICIHIUX PACTEHHIA,
Hapsiy C NpUOOpPETEHWEM HOBBIX CIEIM(PUUECKUX CBOMCTB, CIIOCOOHBI COXPAHSTH
CBOIMCTBA, XapaKTepHbIE JMJI1 pacTeHUH B YyCIOBUSAX in vivo. llenpto Hammx
HcCIeOBaHUN ObUIO M3YUEHHE B3aMMOCBSI3U (PU3UOJIOr0-OMOXUMUYECKUX MIPOIIECCOB
PETYJISIIAM POCTA W PA3BUTHUSL PACTEHUN in Vivo U B KYJbTYpE in vitro. Marepuajiom
JUISL UCCIIEOBAHMI CITY’KUJIU TIOYTH U30T€HHbIE MOHO-T€HHOJJOMUHAHTHBIE JIMHUU 110
reHaM KOHTpoJs Tuma pa3Butus VRN (vernalization) u doTonepuoanueckoit
yyBcTBUTENIbHOCTU PPD (photoperiod), a Takke MOJHOCTBIO PELIECCUBHBIN MO BCEM
ATUM reHaM copT MuponoBckas 808.

PesynbraTel u3yueHus: Gpu3noa0oro-0MOXUMUYECKUX MPOIECCOB, OMPEACISIOMUX
TEMIIbl Pa3BUTHUSl HCCIEIYEMBIX H30JMHHUA B YCIOBUSX in Vivo, TOKa3ajll, YTO
ObICTpOpa3BUBAIONIMECS JIMHUM 110 CPABHEHUIO C€ MEUIEHHOPa3BUBAIOUIMMUCS
XapaKTepusyroTcst 0ojiee BBICOKUM COJEPKAHUEM YTJIEBOJOB, POCTCTUMYIIUPYIOMIUX
(UTOTOPMOHOB, TIOBBIIIEHHOW AKTUBHOCTBIO OKCUJOpPEAYKTa3 B JIUCTBAX U
anuKajJbHBIX Mepuctemax. llpu wuccieqoBaHMM JaHHBIX TEHETHMUECKHX CHUCTEM B
YCIOBUSIX i1 Vitro YCTaHOBIEHO, YTO MEJUIEHHO pa3BUBAIOINKECS W30JUHUU
HE3aBUCHMO OT THUIA BHIOPAHHOTO HKCIUIaHTA 3(P(HEKTUBHEE BBOJATCS B KYJIBTYPY in
Vitro, XapakTepu3yrorcsi 00jiee BBICOKMM MOTEHIIMAIOM MEPBUYHOTO KaJLIFOCOCTEHE3a,
CKOPOCTBIO pOCTa KAJUTIOCHBIX TKaHEH, OBOJHEHHOCTHIO, HAKOIUIEHUEM OMOMACCHI.
beicTpopa3BuBatonyecss  M30JMHUM  XapaKTePU30BaJIUCh  Oojiee  BBICOKUMU
MOKa3aTeasiMU  TPOSIBICHUS  pa3HBIX (GopM  MOpPGOTreHHOTO  TMOTEHIUana —
reMMOreHe3a, TIeMMOpPHU30reHe3a M COMAaTUYECKOro sMmOpuoujoreHesa. Takum
o0pa3oM, TMOJy4YEHHbIE JaHHBIE JalOT OCHOBAaHUE IpeJIojiaraTh, YTO IPOIIECCHI
(bU3HOI0Tr0-0MOXUMUYECKON U TEHETUUECKON PEeryJssiiui pocTa U pa3BUTHUSl pacTEeHUM
in vivo U B KYIbType in vifro B3auMocBs3anbl. 1'edsl VRN u PPD, onpenensioimue
CKOpPOCTH pa3BUTHS PACTEHUN B YCIOBUIX 1 VIVO YYacTBYIOT B JIETEpMUHAIU
rporieccoB Mopdorenesa in vitro.
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INTERRELATION OF PHYSIOLOGO-BIOCHEMICAL PROCESSES
IN VIVO AND IN VITRO AT ISOGENIC LINES OF WHEAT

0O.A. Avksentyeva, V.V. Zhmurko
V.N. Karazin Kharkov National University
61022, Ukraine, Kharkov, Svoboda Sq. 4, e-mail: avkentyeva(@rambler.ru

The basis of phisiologo-biochemical regulation of growth and development of
plants is a complementary system of trophic, phytohormonal and enzymatic factors.
The important component of this system is genetic regulation, which in soft wheat
Triticum aestivum L. is presented by two main systems of genes determining the rates
of its development — VRN genes (necessity for vernalization, development type spring
/winter) and PPD genes (photoperiodic sensitivity). Ability to callusogenesis of many
plants and growth rates of callus are genetically determined features. Cells of callus
tissues of the highest plants along with acquisition of new specific properties are
capable to keep properties characteristic for plants under conditions in vivo. The aim of
our researches was the studying of interrelation of phisiologo-biochemical processes of
growth regulation and development of plants in vivo and in culture in vitro. Almost
isogenic monogenedominant lines by control genes of development of VRN
(vernalization) and photoperiodic sensitivity of PPD (photoperiod) and also
completely recessive in all these genes Mironovskaya 808 cultivar served as the
material for our researches. The results of studying of phisiologo-biochemical
processes defining development rates of the studied isolines under conditions in vivo
showed that rapidly-developing lines in comparison to slowly-developing are
characterized by higher content of carbohydrates, the growth-stimulatory
phytohormones, hyperactivity of oxidoreductases in leaves and apical meristems. At
the research of genetic systems data under conditions in vitro it is established that
slowly-developing isolines irrespectively of type of the chosen explantare more
effectively entered into culture in vifro characterized by higher potential primary
callusogenesis, growth rate of the callus tissues, water cut and biomass accumulation.
Rapidly-developing isolines were characterized by higher rates of manifestation of
different forms of morphogenic potential — gemmogenesis, gemmorisogenesis and
somatic embryoidogenesis. Thus, the obtained data give the grounds to assume that
processes of phisiologo-biochemical and genetic regulation of growth and
development of plants in vivo and culture in vitro are interconnected. Genes VRN and
PPD determining development rates of plants under conditions in vivo participate in
determination of processes of morphogenesis in vitro.
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OOTOCUHTETUYECKASA AKTUBHOCTbD JIUCTHEB
BEYHO3EJEHBIX )KUMOJIOCTEM B YCJIOBUAX
HU3KOTEMIIEPATYPHOI'O CTPECCA

B.A. Bpaunaxko
Huxurckuii 6otannyeckuit can — HarmoHanbHbIN HAyIHBIN [EHTP
298648, Pecniyonuka Kpbim, 1. Snra, e-mail: valentine. brailko(@yandex.ua

BeuHo3zenenbie KycTapHUKM 00ECIEUMBAIOT TMOCTOSHHYIO CTPYKTYpY B caay U
BBI3BIBAIOT KPYIJIOrOJWYHBIA uHTEpec. OJHAKO WX JUCThS MOTYT IOCTpaJaTh BO
BpeMsi CypOBBIX yclioBui 3uMbl. Korjma Temmeparypa MpeBBIIIAET aJanTaliOHHbIE
BO3MOXHOCTU  XJIOPOPWII-0ETKOBBIX  KOMIUIEKCOB, IPOUCXOJAAT HEOOpaTUMBbIE
HapylieHus (YHKIUOHAIBHOTO COCTOSHUSI (OTOCMHTETHYECKOTO ammapara, 4To
BBIpAJKaeTCsl B NOBPEKJICHUSX TKaHEW JMCTa, M, CIIEIOBATEJIbHO, CKAa3bIBAETCS Ha
JIeKOpaTUBHBIX KadecTBaxX pacteHus (Ottander, 1995; Gamper et al., 2000;
bynarosckas, 2013). Hapymenus B TEpBUYHBIX MpolieccaX (QOTOCUHTE3a
HEIOCPEJICTBEHHO OTpa)kaloTcd B U3MEHEHMH (IIyopeclieHIIMH XxJopodhuuia u
MPOSABIIAIOTCS 3aJ0JT0 0 BUAMMBIX YXYAIIEHUH (U3MOIOTMYECKOTO COCTOSHUS
pacTeHusl, 4TO TO3BOJIIET TOYHEE OMPECIUTh TeMIEepaTypbl U JUIUTEIBHOCTh HX
HKCIIO3UIIUY, TIPUBOSINME K TOBPEXKIACHUSIM CTPYKTYpHl U (YHKIUI TKaHel JucTa
(Kopnees, 2002). Takum oOpa3oM, T1eipl0 paboThl  OBUIO  HCCIIEIO0BaHUE
(OTOCUHTETUYECKOI aKTUBHOCTH JIUCTHEB BEUHO3EJICHBIX BHUJIOB XUMOJIOCTH (Lonicera
japonica Thunb., L.pileata Oliv.), u canoBoili mnectponuctHoii Gopmbl L. pileata
‘Variegata’ B CBS3M C  ajanranueid  (QOTOCMHTETMUECKOro  ammapara K
HU3KOTEMIIEpaTypHOMY cTpeccy. MccieoBanusi MpOBOAMINCH B XOJIOAHBIA TEpUOJ
(peBpanb 2014 rona). [TokazaTenu MHIYKIMU (HIyOpECIIEHIIMH XJIOpOhULIa ONpeaesiu
C TOMOIIBI0 TopTaTuBHOTO Guiyopumerpa «Diaoporect». JIMcThs ucceIyeMbIxX
pactenuii moxsepraiau BosjeicTsro TeMueparyp 0°C; -5°C; -7,5°C; -10°C; -2°C; -14°C
(okcnozunus 30 mum.). TToToM azanTupoBaiu K Temieparypam ot +5 mo +8°C, mocie
Yero ¥V3MEpsUId  UHIYKIMOHHBIE  KpuBble. DPGHEKTUBHOCTh  (HOTOXUMHUECKOTO
npeodpazoBaHusi Heprun B ¢otocucteme-2 paccuuthiBasid 1o dopmyie F/F =(F -
Fo)/F ., (Shereiber et al., 1995).

Bricokoit  yaenbHolt  QorocuHTeTHueckoir  aktuBHOCTRIO (DA)  (F/Fy)
XapakTepusyroTcsd IucTes L. japonica v L. pileata — 0,61 u 0,74 cOOTBETCTBEHHO /10
Hayaja BO3JICUCTBUS MOpO3a, HIDKE JaHHBIM Tokazaresb y L. pileata ‘Variegata’ -
0,54. Cumwxkenne ®A npossisiercs y L. japonica nipu -14°C (F,/F,=0,50), y L. pileata
npu -10°C (F,/F,=0,64), y L. pileata ‘Variegata’ npu -7,5°C (F,/F,=0,52). Kpurepuem
WHAKTUBAIMM HU3KOW TEMIIEpATypOUl TKaHEW JIMCTa ABISIETCA CHYDKEHHUE IMOKa3aTellst
Fy/F, < 0,3 (bynarosckas, 2013). BeisiBI€HHO, YTO 3TO COCTOSIHUE XapaKTepHO s L.
pileata npu --14°C, L. pileata “Variegata’ mpu -12°C. Takum o0Opa3oM, cpeau
MCCIIeIOBAHHBIX BEUHO3EICHBIX JKUMOJIOCTEH (DOTOCMHTETUYECKUI amnmapar JUCTheB
L. japonica o0nagaer BBICOKOW HU3ZKOTEMIIEpATypHOW YCTOMYMBOCTBIO, a Y
NEeCTPONUCTHON GopMbl L. pileata ‘Variegata’ HaunOosiee MOABEPKEH MOBPEKIACHUIO
MOPO3aMH.
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PHOTOSYNTHETIC ACTYVITY IN THE LEAVES OF SOME
EVERGREEN LONICERA SPECIES UNDER THE LOW-
TEMPERATURE STRESS

V.A. Brailko
Nikitsky Botanical Gardens — National Scientific Center
Crimea, Yalta, e-mail: valentine. brailko(@yandex.ru

Evergreen shrubs form the constant structure in the gardens and are attractive all
the year round. However, their leaves could be damaged under the strong winter
conditions. When the air temperature indexes exceed adaptive abilities of chlorophyll-
albumen complexes irreversible violations in the functional state of photosynthetic
apparatus take place. It results in leaf tissues damages and so reduces the decorative
qualities of plants (Ottander, 1995; Gamper e.a., 2000; Budagovskaya, 2013).
Violations in the initial processes of photosynthesis appear directly in the changes of
chlorophyll fluorescence long before visible worsening in physiological state of the
plant and that let to determine temperatures and their exposition duration resulting in
the damages of leaf tissues structure and functions more strongly. So the aim of our
work was to study photosynthetic activity in the leaves of some evergreen Lonicera
species (Lonicera japonica Thunb., L.pileata Oliv.), and one garden variety L. pileata
‘Variegata’ in the connection with photosynthetic apparatus adaptation to the low
temperature stress. Those investigations have been carried out during the cold period
of the year (February, 2014). Indexes of chlorophyll fluorescence induction have been
measured with the handheld fluorometer “Floratest™. Leaves of the studied plants were
under the influence of the low temperatures 0°C; -5°C; -7,5°C; -10°C; -12°C; -14°C
(30 min exposition) with further adaptation to the temperatures from +5 to +8°C and
then induction curves were measured. Efficiency of photochemical transformation of
the energy in photosystem-2 has been calculated by the formula F,/F,=(F,-Fo)/F,
(Shereiber et al., 1995).

High specific photosynthetic activity (PA) (F,/F,,) before the frost influence is
characteristic of L. japonica and L. pileata leaves — 0.61 and 0.74, correspondently and
this index is low in L. pileata “Variegata’ - 0.54. PA decreasing has been noticed in
L. japonica under the temperature -14°C (F,/F,=0.50), in L. pileata under -10°C
(F,/F,=0.64), in L. pileata ‘Variegata’ under -7.5°C (F,/F,,=0.52). Criterion of leaf
tissues inactivation by the low temperature is the decreasing of the index F,/F, < 0.3
(Budagovskaya, 2013). It has been found out that this state is characteristic for
L. pileata under -14°C, L. pileata “Variegata’ under -12°C. Thus, among the studied
evergreen Lonicera species leaf photosynthetic apparatus in L. japonica has high
resistance to the low temperatures and in L. pileata ‘Variegata’ it’s the most vulnerable
under the frost influence.
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OU3NO0JIOTO-BUOXUMHNYECKHUE DOPEKTDBI
AJUIEJIOXUMHUKAJUA SPTASUOPUT OPUTA HERACLEUM
SOSNOWSKYI MANDEN HA KYJIBTYPHBIE PACTEHUSA

C.H. byaapumn, F0.C. JlapukoBa, M.H. KonapaTben
PI'AY-MCXA umenn K.A. Tumupsizea
Poccus, Mocksa, Tumupszesckas, 49, e-mail: Phys1976(@google.com

bopmesuk CocHoBckoro (Heracleum sosnowskyi Manden) 3a nocneqaue 20-25
JEeT, B CBSI3M C PE3KUM YBEIMYEHHEM YHUCIA <«JIMYAIOIIUX» arpodKOCHUCTEM B psjie
paiionHoB MockoBckoif oOjacTu, U3 paHra sprazuopuroputoB BcE ¢ Oombleit
yOeIUTEeNbHOCTBIO  OTHOCUTCS K  WHBa3MBHBIM  BuJaM. HekoHTponupyemoe
pacnpoctpanenue OopineBrka COCHOBCKOTO M3 CTaJUU MPOCTOi (DUKcAIUU SIBICHUS
Mepenuio B ATan MpUOIIKAIOIIeHCcs 2KoJlorndeckoid kartacTpodsl. JlaHHBIN BuU
o0lajaer BCeMHM MpHU3HAKAMH WHBA3WBHOCTH, 3a HCKIIOYEHUEM OJHOr0: JI0
HACTOSIIIETO BPEMEHU HET SCHOCTH B TOM, sBisiercs Ju OopuieBUK COCHOBCKOIO
MCTOYHUKOM aJIEJIONAaTUYECKUX COEIUHEHUEN (aJUIeTOXUMUKAIIUN).

HccnenoBanus NpPOBOAMIMCH, HAa CEMEHaX M NPOPOCTKAX KYJIbTYPHBIX W
JIEKapCTBEHHBIX PACTEHHUH, COOTBETCTBEHHO, pPOJOB (Triticum, Pisum, Solanum,
Brassica) w (Calendula, Valeriana, Carum). CemeHa TecT- pacT€HUN, B pa3HbIX
COOTHOIIEHUSAX € IUIoAaMH OOpIIeBUKa, MpOpalMBajInb B TEpPMOCTaTe, a 3aTeM
MPOPOCTKH pociiv Ha cBeTy (Na - JIaMITbl BBICOKOTO JIaBJICHMUS ).

Bropuunsie meTabonuTsl B pacteHusix Heracleum conepxarcs, MpakKTHUECKU, BO
BCEX HCCIEJOBAaHHBIX OpraHax — IUIoJaX, JUCThIX, KOpHAX. WaeHtuduumpoBan
KAueCTBEHHBII cOCTaB 3THX METabOIUTOB, OOJbIIAas YacTh KOTOPBIX SBJISETCS
KOMIIOHEHTaMH J(UPHBIX Macel. AJUIENIONaTHUeCKyl0 AaKTHMBHOCTh KaKJIOro U3
KOMIIOHEHTOB TPEACTOUT eIl& U3y4uuTh. bojee Toro, He CyIecTBYET eIMHOTO MHEHUS
B OTHONIEHUH TOTO, 00Ja/JaeT JI AJIJIEJIONAaTUYECKO aKTUBHOCTBIO COK 3TOTO BHJA,
BBIJICJIEHHBII U3 TOrO WM MHOTO OpraHa.

B cBoux wuccieoBaHUSAX MBI YCTAaHOBWJIHM, 4YTO Hepa30aBIIEHHBIH WK
pa3baBnennbiii 1:1 u 1:4 cok OopiieBUKa OJHO3HAYHO HHIHOUpYET HpopacTaHue
CEMSIH U POCT MPOPOCTKOB pacTeHHil. CHUKAIUCh KaK dHEPIUs MpOpacTaHUs CEMsIH,
TaKk U HUX BCXOXKecThb. YeM Menbue OBUIM CEMEHa TEeCT-pacTeHusi, TeM CHIIbHEe
nposiBsuics MHruoupyromuid sdpdexr. Opnako npu paszbaBieHud coka 1:16,
MPOSABIIAETCA BUAOBas CHEIU(PUUHOCTh OTBETHBIX PEAKIUN Yy OIBITHBIX PACTEHUI.
DOHeprus TNpopacTaHUs, BCXOKECTb CEMSH, JIMHEHHBIE MapaMeTpbl IMPOPOCTKOB
nmeHuus! (Triticum aestivum), ropoxa (Pisum sativum), 38epo00si IPOBIPSABIECHHOTO
(Hypericum perforatum) CymecTBEHHO BO3pacTajy, TOrJla KaK y OCTaJbHBIX
HCCIIEIOBAaHHBIX BUJOB yTHeTarolmuid s¢¢ekr coxpansuics. Ha 3ToM ocHOBaHUU
MOXKHO CcJenaTh 3aKiIloueHue, 4to B coke H. sosnowskyi copexarcs He TOJIBKO
AJJIEIOXMMUKAINU, HO U (PUTOrOpMOHBI-aKTUBATOPhl. MHrubupyromuit a3¢ ekt coka
OOpIlEBMKA 3aBUCUT HE CTOJBKO OT HAJIUYUS aJUICJIOXUMHUKAINM, CKOJIBKO OT
COOTHOIIIEHUS B €r0 COCTaBE MEXK/Ly HHTUOMTOPAMU M aKTUBATOPAMH POCTa.
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PHYSIOLOGICAL AND BIOCHEMICAL EFFECTS
ERGAZIOFIGOFITA HERACLEUM SOSNOWSKYI MANDEN
ALLELOCHEMICALS ON CROP PLANTS

S.N. Budarin, J.S. Larikova, M.N. Kondratiev
Moscow Agricultural Acadamy of name K.A.Timiryazev
Russia, Moscow, Timiryazevskaya, 49, e-mail: Phys1976(@google.com

Over the past 20-25 years Sosnowski hogweed (Heracleum sosnowskyi Manden)
from the rank ergaziofigofit could be related to invasive species with increasing
conviction due to a sharp increase in the number of "running wild" agroecosystems in
several districts of the Moscow region. Uncontrolled spreading of hogweed Sosnowski
from the stage of simple phenomenon fixation has passed to the stage of impending
environmental catastrophe. This species has all the attributes of invasiveness, except
for one thing: there is still unclear on whether the Sosnowski hogweed is a source of
allelopathic compounds (allelochemicals).

Studies were conducted on seeds and seedlings of cultural and medicinal plants,
respectively, genus (Triticum, Pisum, Solanum Iycopersicum, Brassica) and
(Calendula, Valeriana, Carum). Seeds of the test plants together with different
proportions with of hogweed fruits were germinated in an incubator, and then the
seedlings grown in the light (Na high-pressure lamps).

Heracleum plants contain secondary metabolites in practically all examined
organs - fruit, leaves, roots. Qualitative composition of these metabolites, most of
which are components of essential oils has been identified. Allelopathic activity of
each of the components is still to be learned. Moreover, there is no consensus as to
whether of this species’ sap extracted from a particular organ has allelopathic activity.

In our studies we found out that the undiluted or diluted 1:1 and 1:4 hogweed sap
uniquely inhibits seed germination and growth of seedlings. Both energy of seeds
growth and their germination decreased. The smaller were plants tested seeds, the
stronger was inhibitory effect. However, under the influence of diluted juice 1:16
species specificity of responses have been noticed in the experimental plants. Energy,
of seed growth, germination, linear parameters of wheat seedlings (Triticum aestivum),
pea (Pisum sativum), hypericum (Hypencum perforatum) substantially increased,
while the other studied species kept depressing effect. On this basis, we can conclude
that Heracleum sosnowskyi sap includes not only allelochemicals but also
phytohormones activators. Inhibitory effect of hogweed sap depends not only on the
availability of allelochemicals as on the correlation between growth inhibitors and
activators in its composition.
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POJIb TUTOKUWHUHOB U 3TUJIEHA B PEI'YJISIHUA
YCTONMINBOCTU PACTEHUU ITIIEHUIIBI ITPU
NHOUIINPOBAHUU I'PUBOM SEPTORIA NODORUM BERK.

C.B. BecesioBa, T.B. Hy:xnasi, U.B. MakcumoB
OI'BYH UucTuTyT GMoxumun u reHeTuku Y pumckoro HayuHoro nentpa PAH

450054, Poccus, r. Ya, [Ipocniekt OkTs16ps, 71,
e-mail: veselova75(@rambler.ru

XOpoIIo M3BECTHO, YTO STUJIEH YYacTBYET B PEryJIALMU 3alUTHBIX peaKiuit
pacTeHuil npu OGMOTHYECKOM cTpecce, GOopMUpysi CUCTEMHYIO YCTOWYMBOCTH MPOTUB
HEKpOTPO(OB, HO IIPU ITOM HETATUBHO BJIMSS HA YCTOMYMBOCTH PACTEHHUH K TeéMH- U
ouorpodupM naToreHam. OJIHaKO, B JTUTEPAType MHOTO MPOTUBOPEUUBHIX JIAHHBIX O
MEXaHU3Max PEryJisiiuu 3allUTHOIO OTBETA C Y4aCTUEM HTOrO0 TOPMOHA, BO3MOXKHO,
MOTOMY YTO MpPaKTUYECKU BCE€ KCCIEJOBaHUS MPOBOJUINCH HAa apabujorcuce, u
MOYTH HET paboT MO M3YUYEHUIO STWICHOBOTO CHUTHAJIBHOIO IYTHU y OJHOAOJBHBIX
pactenuii. Ponp uurokunuHoB (IIK) B 3ammre pacreHWii NpPOTUB MATOTEHOB,
0co0eHHO OMOTPOQHBIX, CTajla paccMaTpUBaThbes coBceM HeaaBHO. Ilpenmonaraercs,
YTO OJIHMM U3 IYyTeH 3alycKa 3allUTHBIX peakiMii, B KOTOpbhiX yuacTByoT [IK,
SBJISIETCSL yBEJIMYEHUE dKcIpeccur reHoB PR-0eikoB B canuiuiaT-3aBUCUMON MaHepe.

B nannoit paGore BmepBbie OBLIO pacCMOTpeHO BiMsHUE dTwieHa Ha [IK B
OTBETHOH peakIlMi Ha CENTOPUO3, BBI3bIBAEMBI TeMHUONOTPOGHBIM rpudoM Septoria
nodorum Berk. Ananu3 BiausiHus 3TeoHa (XUMUYECKOTO MPEAIIECTBEHHUKA TUICHA)
U uHruouropa peueniuu stuieHa |-metwinukionporiena (1-MIIII) na pa3Butue
3alIMTHBIX pPeaKIMii B pacTEeHUSIX MIICHUIIBI 0Ka3all, 4TO 00pa3oBaHUe OOJBIINX 30H
MopakeHus: Tpu  o0paboTke 3TeHOHOM TPOUCXOAWIO 3a CUET YMEHBIICHHS
OKHUCJIUTEIFHOTO B3pbIBA, OJlarojaps yBelaudeHuto akTuBHOCTH Kartajiasbl (KAT), a
npu oOpaborke 1-MIIII TpaH3uTOpHOE HAKOIUIEHWE TMEPEKUCH BOJOpoJa U
uaruoupoanue akTuBHOCTH KAT mnpuBoAMIO K TOBBIIIEHUIO YCTOHYMBOCTH,
MIPOSIBJISIFOIIEHCS B 3HAUUTEIBHOM COKpAILEHUH 30H MOPAXKEHUS.

CpaBHUTENBHBIN aHaNW3 HMMMYHOTUCTOXUMUYECKoro pacnpeaenenus LK u
TPAHCKPUIIIIMOHHONW aKTHUBHOCTH CaJIUIWIAT-UHIYIIUPOBAHHOrO reHa PR-I mokazail,
yto 1ipu oOpaborke 1-MIIII IIK nokamu3oBasich B KJIeTKax Me3ohuiia
MHOUIIMPOBAHHOTO JIUCTA, YTO KOPPEJIHUPOBAIO C BBICOKOW TPaHCKPUMIIMOHHOMN
aKTUBHOCTBIO TeHa PR-1, npu 3TOM He HAOJIOJAI0Ch Pa3BUTHS TPUOHBIX CTPYKTYP B
MEeXKJIeTHUKax Jncta. Hampotus, B HeoOpaboranubix 1-MIIII wHGuUIMpOBaHHBIX
JUCThAX, KIeTku Obuim Jsmmiensl [[K, Tak kak TOpMOHBI HakalJIMBAJIUCh B
pPa3BUBAIONIEMCSl TIATOTEHE, YTO KOPPEIUPOBAIO € HU3KOW TPaHCKPUIIIMOHHOMN
AKTUBHOCTBIO reHa PR-1.

OCHOBBIBasSICh Ha HAIIUX Pe3yJbTaTaX, MOKHO MPEIIOI0KUTh, YTO MOBBIIIECHUE
YCTOMYUBOCTH PACTEHUUN MIICHUIIBI K CENTOPUO3Y MPU WHTHMOUPOBAHUM PpeElEIUn
ATUJIEHA MPOUCXOAWIO 3a cueT HakorwieHus K m ux mocnemyroimiero BIMSHUS Ha
pa3BUTHE 3alIUTHBIX pEaKIUii B paCTCHUSIX.

Paboma noooepacana epanmom PODH Ne 14-04-97079-p noeonsxcoe_a.
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INVOLEMENT OF CYTOKININS AND ETHYLENE IN THE
CONTROL OF WHEAT PLANT RESISTANCE AGAINST INFECTION
WITH FUNGUS SEPTORIA NODORUM BERK.

S.V. Veselova, T.V. Nujnaya, I.V. Maksimov
FSBIS Institute of biochemistry and genetics of Ufa Research Centre RAS
450054, Russia, Ufa, e-mail: veselova75@rambler.ru

Ethylene is well known to be implicated in the control of defence responses to
biotic stresses inducing systemic resistance against necrotrophic pathogens, meanwhile
affecting detrimentally plant resistance to hemi- and biotrophic pathogens. However,
there are a lot of contradictory data in the literature concerning the mechanisms
regulating defence responses, in which these hormones are implicated, which is likely
to be due to the fact that most of studies have been carried out on Arabidopsis and to
the deficiency of researches addressing ethylene signaling in monocotyledons.
Implication of cytokinins (CK) in plant defence responses against pathogens,
especially against biotrophic pathogens, became the object of research quite recently.
It is assumed that one of the pathways triggering defence responses, in which
cytokinins are implicated, is the increase in expression of genes coding for pathogen
related (PR)-proteins in salicylic (SA)-dependent manner.

In the present research we consider for the first time the effect of ethylene on
cytokinins in plant protection against hemibiotrophic fungus Septoria nodorum Berk.
Analysis of the effect of ethephone (chemical precursor of ethylene) and inhibitor of
ethylene reception 1-methylcyclopropene (1-MCP) on development of defence
responses in wheat plants have shown that formation of great zones of damage
resulting from ethephone treatment occurred due to reduced oxidative burst caused by
increased activity of catalase (CAT), while under 1-MCP treatment transitory
accumulation of hydrogen peroxide and inhibition of CAT resulted in increased
resistance manifested in significant reduction in damaged zones.

Comparative  analysis of  cytokinin  distribution by means of
immunohistochemistry and of transcriptional activity of salicylate-inducible PR-/ gene
showed that under 1-MCP-treatment CK localized in mesophyll cells of infected
leaves correlating with high transcriptional activity of PR-/ gene, while development
of fungus structures was not detected in leaf intercellular spaces. On the contrary, in
leaves non-treated with 1-MCP cells were deprived of cytokinins, while hormones
accumulated in developing pathogen correlating with low transcriptional activity of
PR-1 gene.

Our results let to suggest that increased resistance of wheat plants to septoria
induced by inhibitor of ethylene perception is due to accumulation of cytokinins and
their effect on development of defence responses.

The work was supported by grant of RFBR Ne 14-04-97079-r-Volga region.
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NMMYHOTUCTOXUMHYECKAS JIOKAJIM3AIIMSI ABCHIU30BOU
KHNCJOTBI 1 TUTOKNHUHOB B TKAHSAX JIMCTBEB ITIIIEHUIIBI
NHOPUIINPOBAHHBIX SEPTORIA NODORUM BERK.

C.B. BecesioBa, U.B. MakcumoB
OI'BYH UucTuTyT GMoxumun u reHeTuku Y pumckoro HayuHoro nentpa PAH

450054, Poccus, r. Ya, [Ipocniekt OkTs16ps, 71,
e-mail: veselova75(@rambler.ru

N3BecTHO, YTO IIpHU aTake MaTOreHOM YPOBEHb 'OPMOHOB B MH(ULMPOBAHHBIX
TKAHSX U B [1EJIOM PAaCTEHUU U3MEHSETCS, HO OCTAETCS HE /10 KOHIA U3YYEHHBIM BKJIa/l
000MX OpraHM3MOB B 3TH U3MEHEHHUA. B cBeTe MOCIEAHMX COBPEMEHHBIX JaHHBIX
abcumsooii kuciore (ABK) un nuroknnnnam (IIK) Hapsay ¢ OCHOBHBIMM FOpMOHAMH
MEPBUYHOIO MHAYLUMPOBAHHOIO 3alIUTHOrO OTBeTa caiuimioBoil kucioroin (CK),
xacMoHoBolt kuciotoit (OKK) u oSTuieHOM - MNpUNUCHIBAIOT BaXXHYIO pOJb B
peryisiuuu uMMyHHUTeTa pacteHuil. O1HaKo, HeJJaBHUE MCCIIEI0BAaHUS MOKA3aJIH, YTO
[IaTOT€HBl CIIOCOOHBI CHUYKATh YCTOMYMBOCTH PACTEHUI, MOJYJHAPYSI TOPMOHAJIbHBIN
CUTHAJIMHI, a PaCTEHMS, B CBOKO OYEPE]Ib, MOTYT OclIabUTh 3TH Bo3jelcTBud. OTCroaa
MPOTUBOPEUHS B JAHHBIX O TOJOKUTEIHHOU WA OTPUIIATEIBHOI POIY TOPMOHOB IPU
naroreHese. Paspemmrs 3T NPOTHBOpEYMS IOMOXKET 3HAHHWE O paclpeieiieHun
TOPMOHOB B MHQUIMPOBAHHBIX TKaHAX. Takyio MH(OpPMalUIO MOXKHO MOJYYUTh C
MOMOIIBI0 METO0JIa MMMYHOTMCTOXUMHYECKOW JIOKATU3allud C HCIOJIb30BAaHUEM
crieniupUIecKux aHTUTEN K TOpMOHaM pacTeHuid. B nmaHHoi pabore OBLIO M3Yy4eHO
pacnpenenenre ABK u 1K B TKaHSX JINCThEB COPTOB MIIEHULIBI, PA3INYAIOIINUXCS 110
YCTOWYMBOCTH K cenTopuo3y. Llesnb paboThl cocTosia B BBISIBIEHUN BO3MOXKHOW CBSI3U
MEXAY OCOOCHHOCTAMHM JIOKAJIM3allMd TOPMOHOB B KIIETKAX M YCTONYMBOCTBIO K
3apaXKCHUIO.

CpaBHUTENbHBIN aHaNMM3 uMMYyHoJoKanu3zammu kak [[K, tak u ABK B
MHOUIIMPOBAHHBIX JIMCTHSIX IMIIEHUIBl [OKa3aJl, 4YTO Yy YCTOWYMBOIO copTa
bamkupckas 26 KJIETKM OTIMYAIWCh UHTEHCHBHBIM MMMYHHBIM OKpallMBaHHEM Ha
TOPMOHBI, YTO YKa3bIBaJIO HA BBICOKMI YPOBEHb 3THX I'OPMOHOB B TKaHSAX JIUCTA, B
OTJIMYUE OT UyBCTBUTENILHOTO copTa JKHHIIA, UIsl KOTOPOro ObLIO XapakTepHO ciiaboe
MMMYHHOE oOKpamuBaHue KieToKk Ha ABK u IIK u wHTEHCHMBHOE OKpallnBaHUE,
pa3BUBAIOLINXCA B JIUCTE TPUOHBIX CTPYKTYP.

Cynas 1o HamuM J1aHHBIM, coxpaHeHue Oosiee Bbicokoro ypoBHs ABK u 11K B
KJIETKax YCTOMUMBOIO cOpTa COMNPOBOXKJAAJIOCH OOJ€e BBHICOKUM  YPOBHEM
conpotuBisgeMoctd K cenropuosy. Huskmit ypoBenb ABK wu I[K, BbIsIBICHHBINH B
KJIETKaX YYBCTBUTEJIBHOIO COpPTa, KOTOPBI KOPpPEIMpPOBal C HAKOIUIEHHMEM 3THX
TOPMOHOB MAaTOI€HOM, [0 BCEH BUIAMMOCTHA, MOI CIOCOOCTBOBATH CHIKEHHIO
YCTOMUMBOCTH pacTeHUs: K UHQUIIMPOBAHUIO.

Ha ocHOBaHMM NOJIYYEHHBIX HaMU pE3YyJIbTATOB MOKHO IpeArosararb, 4ro
XapakTep BIUSHUS TOPMOHOB Ha HMMMYHUTET pacTeHus, T.e. OyAyT M OHH
CHOCcOOCTBOBATh PAa3BUTUIO MH(MEKIIMHU WIIM YCTOWYUBOCTH K HEH, 3aBUCUT OT TOTO, KaK
pacopeaensitorest [IK m ABK: HakammmBaroTCs M OHM B TKaHSAX Iapa3uTa WIH
pacTeHMsI-XO0351Ha.

Paboma noooepocana epanmom PODU No 14-04-97079-p nosonxicve a.
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IMMUNOHISTOCHEMICAL LOCALIZATION OF ABSCISIC ACID
AND CYTOKININS IN WHEAT LEAF TISSUES INFECTED WITH
SEPTORIA NODORUM BERK.

S.V. Veselova, 1.V. Maksimov
FSBIS Institute of biochemistry and genetics of Ufa Research Centre RAS
450054, Russia, Ufa, e-mail: veselova75@rambler.ru

Hormone level is known to change in infected tissues and the whole plant under
pathogen attack, but contribution of either organisms (plant and pathogen) remains
unclear. In the light of modern data important role in the control of plant immune
response is attributed to abscisic acid (ABA) and cytokinins (CK) alongside with the
main players of the primary induced defense response (salicylic acid (SA), jasmonic
acid (JA) and ethylene). However, recent researches have shown that pathogens are
able to decrease plant resistance by modulating hormonal signaling, while plants, in
turn, can weaken these effects. This results make contradiction in the data on either
positive or negative role of hormones in pathogenesis. Knowledge about distribution
of hormones in infected tissues may help to solve this problem. Such information may
be gained with the help of immunohistochemical localization with the help of specific
antibodiesto plant hormones. In the present work we studied distribution of ABA and
cytokinins in leaf tissues of wheat cultivars differing in their resistance to septoriose.
The aim of the work was in detecting possible linkage between peculiarities of cellular
localization of hormones and resistance against infection.

Comparative analysis of immunolocalization of either CK or ABA in infected
wheat leaves showed that cells of resistant cultivar Bashkirskaya 26 were notable for
intensive immunostaining for hormones, indicating high level of these hormones in
leaf tissues unlike sensitive cultivar Zhnitsa, characterized by low intensity of plant
cell staining and intensive staining of developing fungus structures.

According to our data maintenance of higher level of ABA and CK in the cells of
resistant cultivar was accompanied by higher level of resistance to septoriose. Low
level of ABA and CK detected in the cells of susceptible cultivar correlating with
accumulation of these hormones by pathogen was likely to contribute to reduced plant
resistance to infection.

On the basis of obtained data we may assume that the character of hormone
action on plant immunity, i.e. if they contribute to infection development or resistance
against it, depends on how CK and ABA are distributed between tissues of pathogen
and host-plant.

The work was supported by grant of RFBR Ne 14-04-97079-r-Volga region.
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BJIUAHUE MEIAU HA AKTHUHOBBIE ®PUJIAMEHTBI KJIETOK
KOPHEM ARABIDOPSIS THALIANA

N.N. TI'opronosa, A.U. Emen

I'V «<MuactutyT numieBoit 6notexHosoruu u reHoMmuku HAH Ykpaunby,
04123, Ykpauna, Kues-123, yi. Ocunosckoro 2a,

e-mail: innagoriunova(@yandex.ru

Menp (Cu®) sBIsSeTcs MHKPODIEMEHTOM, BXKHBIM JUTS (YHKIIMOHHPOBAHHS
psana (epMEeHTOB RIIEKTPOH-TPAHCIOPTHBIX IIeTNe MUTOXOHJPHUII M XJIOPOILIACTOB.
Hedusnomormaeckne kouuenTpamui Cu’’, 0Ka3pIBAIOT TOKCHYECKOE BO3ZCHCTBUE HA
KOMITOHEHTBI PaCTHTENBHBIX KIETOK, B TOM UHCIIe, M Ha urockeseT. Bimsune Cu Ha
aKTUHOBblE  ¢miaMeHThl  (MUKpO(pWIaMeHThI),  o0ecrHeuuBaiolee  JieJeHue,
MoJJIepKaHnue TTOCTOSTHHOM (POPMBI KIIETOK, MUKPOKOMITAPTMEHTAIU3AIUIO, ITPOIIECCHI
BHYTPHUKJIETOYHOTO TpaHcrnopra u ABkeHue opra”emn (Volkmann et al.,, 1990),
M3y4YE€HO HEJA0CTaTOuYHO. B cBsA3U ¢ 3TUM, Hamu ObLI0 u3yueHo Biausinue CuSOy (5-20
MKM) Ha opraHuzanuio MUKpOMUIAMEHTOB B KJIETKaX TJIaBHBIX KOpHeW Arabidopsis
thaliana (GFP-FABD?2), sxcnipeccupylolmx XUMEPHBIN TeH gfp-fabd?2, mo3BOSIOMIMIA
BU3YQJIM3UPOBaTh aKTMHOBBIE (puameHTsl in vivo (Voigt et al., 2005) npu nomornu
Ja3epHOro ckaHupytomero koHdokanbHoro mukpockona LSM 5 PASCAL (Carl
Zeiss, I'epmanus). Ilokazano, 4To MUKpOPHIAMEHTHI B MEPUCTEMATHIECKUX KIIETKAX
HeoOpaboTtaHHbIX KopHell 4. thaliana (GFP-FABD2) npeacraBisitor co00il TOHKYIO U
BBICOKOIMHAMUYECKYIO CETYATYIO CTPYKTYpPY, a B dMHJIEPMaTIbHBIX KIETKAaX U KIeTKaX
KOpTeKca 30H pacTskeHuss U JauddepeHnuranu — YJ/UIMHEHHbIE 3aKpy)KEHHbIE
YTOJIIIIEHHBIE TsHKU BOKpYT sjpa (Voigt et al., 2005). Hamu 6b110 yCcTaHOBJIEHO, UTO B
SMUJIEPMAIBHBIX  KJIETKaX KOPHEBOI'O  amreKca, IMEepexXoJHOW 30HBI U 30HBI
audepeHIMalud - 1oJ JAeWCTBUEM BcexX uccieayeMblx KoHueHTpauuit  CuSOq
MPOUCXOIUT (GopMHUpOBaHUE 0o0Jie€ YTOHUEHHBIX IMYYKOB MHUKPOPHIAMEHTOB,
MPEUMYIIECTBEHHO C MPOAOJbHON WM MONEpeuHoil opueHTanueid. B HekoTopbIxX
KJIeTKaX OHM OBUIM YaCTUYHO WJIM TMOJHOCTBIO  JICTIOJIMMEPHU30BaHbl. B
MEpUCTEMAaTHUUECKUX KJIeTKax mocjie oopadborku 5—20 MmkM CuSO,4 MukpoduaaMeHThI
MPEACTaBISUIM  cOOOM TOHKYIO CE€Th, HPEUMYIIECTBEHHO C HEYNOPsI0UYEHHOMH
OpHEHTalMell, mpU 3TOM BO MHOTMX KI€TKax HaOI0Jaloch UX OTCYTCTBUE, YTO
CBUJIETENIHCTBYET 00 MX MOJIHOHN jAenonuMepusanuu. Takum oOpa3oM, HAMU BIIEpPBbIE
MOKa3aHO, YTO AaKTUHOBBIE (WIAMEHTHI SBJISIOTCS OJAHOW W3 BHYTPHUKIETOYHBIX
mureneit Cu”’ npu peatu3anmn KIETOYHBIX MEXAHH3MOB €r0 (PHTOTOKCHYHOCTH.
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EFFECT OF COPPER ON ORGANIZATION OF ACTIN FILAMENTS
IN ARABIDOPSIS THALIANA ROOT CELLS

I.I. Horiunova, A.l. Yemets
Institute of Food Biotechnology and Genomics, National Academy of Sciences
of Ukraine

04123, Ukraine, Kiev-123, Osipovskogo Str., 2a,
e-mail: innagoriunova(@yandex.ru

Copper (Cu®) is an essential micronutrient for all plant organisms, critical to
many biochemical processes, such as the functioning of several enzymes of the
electron-transport chains of mitochondria and chloroplasts. Excessive accumulation is
known to be toxic for many components of the cell, including for the cytoskeleton. To
date, effects of Cu?" on actin filaments (microfilaments) have not been fully
investigated. In eukaryotic cells, microfilaments carry out important functions as cell
division and growth, microcompartmentation, maintaining a cell shape, intracellular
transport processes, organelle movement, etc. (Volkmann et al., 1990). An influence of
CuSOy (5 - 20 uM) on actin filaments was investigated in this study. For this a primary
roots of 4-day-old A. thaliana (GFP-FABD?2) (expressing the chimeric gene gfp-fabd?2,
which enables visualize microfilaments in living cells) line seedlings were used. To
study the effects on microfilaments, seedlings were treated with 5, 10 and 20 pM
CuSOy, for 1-2h. Actin filaments were visualized in vivo by a confocal laser scanning
microscope LSM 5 PASCAL (Carl Zeiss, Germany). It was established, that the
microfilaments in meristematic cells of control A. thaliana (GFP-FABD2) roots form
fine and highly dynamic meshworks, while the epidermal cells and cells of the cortex
and differentiation zones show F-actin thick bundles around the nucleus (Voigt et al.,
2005). It was found that CuSO, in 5-20 uM concentrations provoked a dose-dependent
formation of more subtle microfilament bundles, preferably with a longitudinal or
transverse orientation, their partial or complete depolymerization in epidermal as well
as in cortex cells of all 4. thaliana primary root zones. In meristematic cells finer
network of actin filaments, preferably with randomly orientation, were observed.
Microfilaments are absent in many of these cells, probably, owing to their
depolymerization, that leads to inhibition of A. thaliana seedlings primary roots. Thus,
we have found that microfilaments are one of the heavy metals target in plant cell.
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OU3NO0JOTI'O-BUOXUMHNIYECKHUE MEXAHU3MBbI
MOPO30CTOMKOCTH JINCTOBBIX U CTEBJEBBIX CYKKYJIEHTOB

T.b. I'ybanoBa
Hukurckuii 6otannyeckuit can — HarmoHanbHbIN HAyYHBIN [EHTP
298648, Pecniyonuka Kpbim, r. Snra, e-mail: gubanova-t@rambler.ru

OcoOeHHOCTH  MeTabolM3Ma  CYKKYJEHTOB  OIPENEISIOT  aKTyaJbHOCTh
ucciaeoBaHui  (DU3MONTUYECKX aclekToB ux Mop3octoiikoctu (Kosoma, 1988;
[lleBsikoBa, Crtenenko u jap., 2002). B Teuenuwe psjga jger Hamu Oblla TpOBEJICHA
OIICHKa MOPO30CTOMKOCTH HEKOTOPBIX CTEOJIEBBIX CYKKYJIeHTOB m3 ceM. Cactaceae,
oTHocsMXcs K pojam  Austrocylindropuntia, Cylindropuntia (Eng.) Knuth. Emeng.
Backbg., Opuntia Mill., nu nuctoBbix cykkyyeHToB pojaa Sedum L. (Crassulaceae).
OripesiesieHbl BUJIBI ¢ OTHOCHUTEIBHO BBICOKUM (Sedum reflexum L., S. album L., S.
acre L., Cylindropuntia imbricata (Haw.) Knuth., C. molesta (Brand.) Knuth., Opuntia
engelmannii Eng., O. phaeacanta Eng., O. Lindhimerii SD.) 1 HU3KUM ypOBHEM
Mopozoctoiikoctu (S. palidum L., S. rubrotinctum R.T. Glausen., S. luteovyride,
Austrocylindropuntia subulata (Muehlhf.) Backb., C. tunicata (Lehm.) Knuth., O.
robusta Wendl., O. leucotricha DC., O. microdasis (Lehm.) Pfeiff., O. ficus-indica
(L.) Mill.). llenp nagpHEHIIUX MCCIIEIOBAHUI 3aKII0Ualiach B BBISBICHUU HEKOTOPHIX
3aKOHOMEpHOCTEN  (PU3UO0JIOrO-OMOXMMUYECKUX  IPOILECCOB,  CBA3AHHBIX €
(dbopMUpOBAaHUEM MOPO30CTOMKOCTU Y CYKKYJICHTOB Ha IMpUMEpe KOHTPACTHBIX IO
MOpPO30CTOMKOCTH BHUJOB. YCTAHOBJIEHO, YTO pEaKIMU CTEeOJEBBIX M JIUCTOBBIX
CYKKYJICHTOB Ha JIeHiCTBUE HM3KOTEMIIEPATYPHOIo (pakTopa UMEIOT KaK CXOJCTBA, TaK
U paznuuus. Y Mopo3ocToikux BUAOB ceM. Cactaceae CHUXKEHUE OBOJAHEHHOCTHU
3UMON MPOUCXOJUT Ha (OHE CTAOWIBHO BBICOKOW CTENEHU TUpaTallud KOJUIOHUJIOB.
Jljis  KpUOpE3UCTEHTHBIX BUJOB Sedum XapakTepHa JApyras cTpaTerus 3alluThl:
CBS3BIBAHME BOJIbl SIBJIAETCA CJIEJCTBHEM YBEIMYEHHUS OCMOTHUYECKOIO JaBJICHUS
KJIETOUHOTO COKa. BBIsBIEHA CBS3b CTENEHU MOPO3OCTOMKOCTH CYKKYJEHTOB C
HAKOIUIEHUEM OJIUT0-, MOJINCaxapoB M (EHOJIbHBIX coeluHeHud. B dhopmupoBanum
MOPO30CTOMKOCTH JINCTOBBIX CYKKYJIEHTOB CYUIECTBEHHAs! POJIb MPUHAJIEKUT MOHO-
U olMrocaxapujam, a y cre0JeBbIX - mojucaxapam (renro3anam). [lokazano, uto npu
HapacTallleM JeWCTBUM HHU3KOTEMIEpaTypHOro (QakTtopa WHTEHCUDUIUPYIOTCS
nporeccel  nepekucHoro okucienuss gunuaoB  (ITOJI). Opnako, B  TKaHIX
Mopozoctoiikux O. engelmanii, C. molesta, S. reflexum, S. album, S. acre npm
MPOXOKJICHUU TIEPBOU U BTOPOI cTauii 3aKaJIMBaHUS TOT MPOLIECC 3aMeIJISIeTCs UTo,
BEPOSITHO, CBSI3aHO C AKTUBU3AIMEH aHTUOKCUJAHTHBIX M (DEPMEHTHBIX 3aIUTHBIX
cucreM. Yepes 24 wyaca mnociie cHATHS crpecca ypoBeHb [IOJI mpakthuecku He
OTIUYAeTCS OT HAYAJIbHOTO, YTO CBUJETEIBCTBYET O HAJIUYUU pPEMaparuoOHHBIX
MPOLIECCOB B KIIETKAX 3TUX BUJIOB.
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PHYSIOLOGO-BIOCHEMICAL WAYS OF FROST RESISTANCE IN
STEM AND LEAF SUCCULENTS

T.B. Gubanova
Nikitsky Botanical Gardens — National Scientific Center
298648, Crimea, Yalta, e-mail: gubanova-ti@rambler.ru

Specifics of metabolism in succulent plants determine the importance of the
investigations of physiological aspects of their frost resistance (Kolosha, 1988;
Shevyakova, Stetsenko et al., 2002). During number of years we have conducted an
estimation of frost resistance for some species of stem succulents from family
Cactaceae, genus Austrocylindropuntia, Cylindropuntia (Eng.) Knuth. Emeng.
Backbg., Opuntia Mill., and leaf succulents from genus Sedum L. (Crassulaceae).
Species with relatively high level of frost resistance (Sedum reflexum L., S. album L.,
S. acre L., Cylindropuntia imbricata (Haw.) Knuth., C. molesta (Brand.) Knuth.,
Opuntia engelmannii Eng., O. phaeacanta Eng., O. lindhiomtrii SD.) and with
relatively low one (S. palidum L., S. rubrotinctum R.T.Glausen., S. [uteovyride,
Austrocylindropuntia subulata (Muehlhf.) Backb., C. tunicata (Lehm.) Knuth., O.
robusta Wendl., O. leucotricha DC., O. microdasis (LLehm.) Pfeiff., O. ficus-indica
(L.) Mminedill.) have been determined. The aim of further investigations was to find
out some conformities of physiological and biochemical processes associated with
frost resistance formation in succulent plants. It has been found out that reactions of
stem and leaf succulents under the influence of low temperature have both similarities
and distinctions. Species of Cactaceae family with high frost resistance demonstrate
decreasing of the water content in winter on the background of constantly high rate of
colloids hydration. Cryoresistant species of Sedum are characterized with other
protection strategy: binding water is the result of the cell sap osmotic pressure
increasing. Correlation between the rate of frost resistance in succulent plants with
accumulation of oligosaccharides, polysaccharides and phenol compounds has been
determined. In the formation of frost resistance in leaf succulents the role of mono-
and oligosaccharides is significant and for stem succulents that is for polysaccharides
(pentosans). It has been shown that under the increasing influence of the low
temperature the processes of lipid peroxidation (LP) became more intensive. However
in the tissues of frost resistant species O. engelmanii, C. molesta, S. reflexum,
S. album, S. acre during the first and second stages of hardiness this process becomes
slower that is probably connected with the activation of antioxidant and fermentative
protective systems. In 24 hours after stress has been ceased LP level almost wasn't
differed from the initial one that shows the presence of repairing processes in the cells
of these species.
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B3AUMOCBSI3b AHTUPAIUKAJBHBIX U AHTUCTPECCOBBIX
CBOMCTB PEI'YJSITOPA POCTA PACTEHUUN «MEJA®EH»

Hn.B. )Knraqual, Hn.I1 FeHepoaoBaz, T.A. Mmuapmlal, M.b. Tpe}mﬂal,
H.N. KpHKyHOBal, N.P. Pycmml

'DenepanbHoe rocyIapCTBEHHOE OIOKETHOE yupekaeHHe Haykn MHCTUTYT
o6noxumuueckoi ¢puszuku uM. H.M. Dmanysns PAH

119334, Poccus, r. Mocksa, yi. Koceiruna,4, e-mail: zhigacheva(@mail.ru
*deepabHOE TOCYIAPCTBEHHOE OIOMKETHOE YUPeXKACHHE HAYKH MHCTHTYT
¢uznonoruu pacrennii uM. K.A. Tumupsizea Poccuiickoii akaneMun HayK
Poccus, r. Mocksa, yn. borannueckas, 35, e-mail: ag-shugaev@ippras.ru

CMelieHne aHTUOKCUJAHTHO - TPOOKCHJIAHTHOTO pPaBHOBECUSI B CTOPOHY
YBEJIIUUEHUSI TEeHepalluu aKTUBHBIX QopM kuciopoaa (ADPK) wmuToxoHapusIMU
MPUBOJIUT K PA3BUTUIO OKUCIUTEIBHOTO CTpecca. DTO CMEIIEHUE MPOUCXOAUT IO/
JICICTBUEM CTPECCOBBIX (PAKTOPOB U JIEKHUT B OCHOBE HapyIIEeHUs (PU3NOJIOTHMUECKUX
GYHKIUA pacTUTEIBHBIX OPraHU3MOB (CHUKEHUS POCTOBBIX MTPOLIECCOB, YPOKAUHOCTH
u  T.0.). BoaHplli Ae@UIMT CcHUXKAET (QYHKIMOHATBHYIO AaKTUBHOCTh, Kak
xjiopomiactoB, Tak W wMuroxoHjapuii (Illyraee u gp., 2007). W3BectHO, UTO
PEryJsSTOpPBl pOCTa U PA3BUTHS PACTEHUI MOBBIIIAIOT YCTOHYMBOCTh PACTEHU, KaK K
OMOTUYECKOMY, TaK M K aOMOTUYECKOMY CTpeccy, B TOM YHUCIE€ U K BOJAHOMY
nepurnuty. OJIHUM U3 TaKUX  PEryJATOPOB  pocTa  SIBJISIOTCS — MeladeH,
MpEACTaBIAIOMMUA  co00l  MeJaMUHOBYIO  coJib  Ouc(oxkcumeTun)-pochuHoBOI
KHUCIIOTHI. B CBSA3U € 3TUM UHTEPECHO OBLIIO BBIICHUTDH, OKAXKET JIU Mela(eH 3alUTHbII
7 heKT Ha OMOIHEPTEeTUYECKUE XapaKTEPUCTUKN MUTOXOHIPUI paCTeHHI B YCIOBUSIX
BogHOro neduinuta. OOBEKTOM HCCIEIOBAHUS CIYKWIM MHUTOXOHJPUHU S-THEBHBIX
ATUOJIMPOBAHHBIX MPOPOCTKOB Topoxa (Pisum sativum L.), copt Aubda.
Henocrarounoe — yBiaakKHEHME  UMEJIO  CIEACTBUEM  aKTHBAIMIO  CBOOOJHO
paJVKaJIbHOTO OKHCIICHUS B MeMOpaHaX MHUTOXOHJPUI MPOPOCTKOB Tropoxa, O ueM
CBUJIETEIILCTBYET 3-KPAaTHBIA pOCT MHTEHCUBHOCTU (uiyopectieHuu mpoxykroB [10J1.
N3meHeHust GU3NKO-XUMUYECKUX CBOWCTB MeMOpaH OTpa3ujioch M Ha DHEpPreTHKE
MUTOXOHJAPUI: MpoUCXoAWwIo 1,5-KpaTHOE CHIDKEHHE MAaKCUMAJIbHBIX CKOpocTei
okucienus HAJ[-3aBuCUMBIX cyOCTparoB U 3(PGEKTUBHOCTA OKUCIUTEIHLHOTO
docdoprmuposanms. IlpemsapurensHas o6paborka cemsH 2x107'°M  pacrBopom
MenadeHa CHIDKaJla HWHTEHCUBHOCTH  QuiyopectieHiiuu mpoaykroB [IOJI o
KOHTPOJBHBIX BenuuuH. Ilpm »TomM MenmadeH mpefoTBpamial  U3MEHEHUS
OMOPHEPIreTUYECKUX XAPAKTEPUCTUK MHUTOXOHJIPUII M CTUMYJHMPOBAT POCT KOpHEH
MPOPOCTKOB B YCIOBUSAX HEJOCTATOYHOI'O YBJIAXKHEHUS, UYTO HMeeT OoJbllioe
MpUCIIocoOUTENbHOE 3HaUeHNe. BeposTHO, 3auTHEIN 3¢ deKT rnpemnapara 00ycioBIeH
€ro aHTUpaIUKAILHBIMU cBoMicTBaMH (k7= 1.64x10°%(Mc)™! ).
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RELATIONSHIP OF ANTIRADICAL AND ANTI-STRESS
PROPERTIES PLANT GROWTH REGULATOR “MELAPHEN”

LV. Zhigacheval, I.P. Generozova’ T.A. Misharinal, M.B. Tereninal,
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A disturbance of the antioxidant-prooxidant balance towards the increasing in the
production of active oxygen species (ROSs) by mitochondria leads to the development
of the oxidative stress. Such disturbance is a result of exposure to stress factors and it
underlies the damage of physiological functions in plant organisms (reduction of the
growth processes, productivity, etc.). Water deficit reduces functional activity both
chloroplasts and mitochondria (Shugaev AG et al., 2007). As it is known from the
literature, regulators of plant growth and development improve their tolerance to
(a)biotic stresses, to water deficit in particular. One of such regulators is melaphen
(melamine salt of bis(oximethyl)phosphonic acid). It was interesting to find out
whether melaphen has protective effects on mitochondrial bioenergetics characteristics
of plants under conditions of water deficit. The object of the study was mitochondria
from 5-day etiolated pea seedlings (Pisum sativum L.), cultivar Alpha. Insufficient
moisture led to the activation of free radical oxidation in mitochondria membranes of
pea seedlings, as it has been evidenced by a 3-fold increase in fluorescence intensity of
lipid peroxidation products. Changes in the physicochemical properties of the
membranes were reflected in the mitochondrial energetics: resulted 1.5-fold reduction
in the maximum rates of oxidation of NAD-dependent substrates and efficiency of
oxidative phosphorylation. The treatment of seeds with a 2 x10"* M melaphen
solution decreased the content of LPO products to the control values. In this melaphen
prevented changes bioenergetic characteristics of mitochondria and stimulated the
growth of seedling roots under water deficit, which is of great adaptive significance.
Probably, the protective effect of the drug due to its antiradical properties (k; =
1.64x10°(Mc)™).
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MHIYIMPOBAHUE CAJMIUJIOBON KHCJIOTOM 3AIMTHBIX
PEAKIIMA  PACTEHMII TINEHUILI TIPM  PA3BUTHH
CENTOPUO3A

T.B. Hy:xnas, O.B. I'op6aueBa, C.B. BecesioBa
OI'BYH UucTuTyT GMoxumun u reHeTuku Y pumckoro HayuHoro nentpa PAH

450054, Poccus, r. Ya, [Ipocriekt OkTs16ps, 71,
e-mail: veselova75(@rambler.ru

Perynsuusa MexaHM3MOB 3allIUTHl PACTEHUN MpU OMOTUUECKOM CTPECCE 3aBUCUT
OT B3auMOJeicTBUSL (uTOropMoHOB. WHUIIMpOBaHKE CTUMYJIUPYET pacTeHue K
CUHTE3y OJIHOTO WK 0ojiee TOPMOHOB, B 3aBUCUMOCTH OT THUMa natoreHa. CanumuiaTt
(CK)- m osTuneH-3aBUCHUMBIE 3alIUTHBIE OTBETHl PACTEHHI IpPU MHATOTEHE3E — JIBa
CUTHAJIBHBIX IIyTH, IPOSBISIONMIUX aHTAroHW3M. Tak ATWIIEH y4acTBYET B PETYJISIIIUU
3alIUTHBIX peakiuii pacteHuit mpotuB HekpoTpodoB, a CK — mpotuB 6uoTpodoB.
Kpome Toro, oTuieH MOXeET TMOAABISITH WMMYHUTET K OUOTPOGHBIM U
reMuOUOTPO(MHBIM MaTOreHaM, YTO MOKET OBITh OJJHUM W3 MPOSBICHUIN aHTaroHU3Ma
C CAIANWIATHBIM CUTHAIMHTOM. OpHako, BiusHue osTwieHa Ha CK-myrts
HEOJ/IHO3HAYHO U OCTAETCS HE /IO KOHIIA U3YYEHHBIM.

Ha ocHoBaHuu npoBeJE€HHBIX HAMU KCCIIEIOBAHUII MOKHO CJ/ieJIaTh BBIBOJ, YTO
kak 1pu oOpaborke CK, Tak ¥ Tpu WHTHOMPOBAHMM pEUENIMU HJTHIeHa |-
MetuiukionponeHom (1-MIIII) B uHuImpoBaHHBIX TeMHUOMOTPOGHBEIM TPUOOM
Septoria nodorum pacTEeHUSAX MIICHUIBI BCE 3aIIUTHBIE PEAKIUU (HAKOIUIEHUE
nepekucu Bogopoaa (H,O,), noBeiiienne aktuBHocTH nepokcuiassl (I10) u cHmkenune
aktTuBHOCTH KaTana3bl (KAT), nakorienne ®C u TUrHUUKAIUS KIETOUHBIX CTEHOK)
IUIA WHTEHCHUBHEE, 4YeéM B HeoOpaOOTaHHBIX pACTEHUSX, UYTO MPUBOJIWIO K
OTPAaHUWYEHUIO pa3BUTHUSI MaToreHa. TpaHCKpUIIIIMOHHAS AaKTUBHOCTh reHa PR-1 B
obopaborannsix CK wmnum 1-MIIII pacrenusx mimeHuilpl moBkImanach B 11 u 12 pas,
COOTBETCTBEHHO, TOT'/Ia KaK B HEOOpaOOTaHHBIX paCTEHUSX BCETO JIUIIG B 4 pa3a yepes
CYTKH MOcjie UHOUIIMPOBAHUS, UTO MOXET TOBOPUTH 00 aKTUBALMK CATHUIIMIATHOTO
3alMUTHOrO nyTd B oOpaboraHHbix 1-MIIII u“HQUIMPOBAHHBIX pacTEHUSX.
WccnenoBanne KOHTPACTHBIX MO YCTOWYMBOCTH K CENTOPUO3Y COPTOB IIIEHHUIIBI
BBISBIJIO, 4TO 00paboTka 1-MIIII moBelana ycTORIYMBOCTh BOCIIPUUMUKBOTO COPTAa,
Tak ke, kak oOpaborka CK. B o0Ooux ciydasx ObUI0 OOHapyk eHO, UYTO yCHIICHUE
OTJIOKEHHUS JINTHUHA B KJIETOYHBIX CTEHKAX pPAcTEHUi, KOTOPOMY MpeIIIeCTBOBAIO
6osee nHTeHCUBHOE HakoruieHue OC, koppenupyrolee ¢ yeuwieHHoi aktuparueit [10
U TeHepallleil epeKrcu BoJIOpo/ia B MECTaX MOPAKEHUS, IPUBOJIMAIO K YMEHBIIEHUIO
IJIOIIA/I 30H MOPaXKEHUsI U OCTAHOBKE POCTA MATOT€HA.

Takum oOpa3oMm, TOJYyUYEHHbIE HaMU pe3yJbTaThl YKa3blBalOT HAa TO, YTO
peuenius STUIeHa B pacTEHUSX SBJISETCS OJHUM U3 KIIOUYEBBIX (DAKTOPOB, HETATUBHO
BIUSIIONINX HA WX 3alIUTHBIA OTBET MpH TreMuOuoTpodHON WHOEKIUHU, JEUCTBYS,
CKOpEe BCEro, Yepes MojjaBjieHue 3alllUTHRIX peakuuid, peryaupytommuxcs CK.

Paboma noooepocana epanmom PODU No 14-04-97079-p nosonxicve a.
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INDUCTION OF DEFENCE RESPONSES BY SALICYLIC ACID IN
WHEAT PLANTS DURING DEVEPOPMENT OF SEPTORIOSE

T.V. Nujnaya, O.V. Gorbacheva, S.V. Veselova
FSBIS Institute of biochemistry and genetics of Ufa Research Centre RAS
450054, Russia, Ufa, e-mail: veselova75@rambler.ru

Regulation of mechanisms of plant protection against biotic stress depends on
hormone interaction. Infection stimulates plant to synthesize one or more hormones
depending on pathogen type. Salicylate (SA)- and ethylene-dependent defence
responses under pathogenesis are two signal pathways manifesting antagonism.
Moreover, ethylene is capable to inhibit immunity to biotrophic and hemibiotrophic
pathogens that may be one of manifestations of antagonism with salicylate signaling.
However, the effect of ethylene on salicylate pathway is ambiguous and unclear.

Our experiments let to suggest that all of defence responses in wheat plants
infected with fungus Septoria nodorum (accumulation of (H,0,), activation of
peroxidase (PO) and decline in catalase (CAT) activity, accumulation of phenolic
substances (PS) and cell wall lignification) went on more intensively either under SA
treatment or inhibition of ethylene reception by 1-methylcyclopropene (1-MCP).
Transcript level of PR-1 in wheat plants treated with SA and 1-MCP increased 11 and
12 fold, respectively, while in untreated plants - only 4-fold one day after infection
suggesting activation of salicylate pathway in infected 1-MCP-treated plants. Study of
wheat cultivars with contrasting resistance to septoria showed that 1-MCP-treatment
increased resistance of susceptible cultivar as well as SA-treatment. In both cases it
was detected that increased lignification of plant cell walls was preceded by more
intensive PS accumulation correlating with increased PO activity and with generation
of hydrogen peroxide at the zone of damage led to decreased damage zones and
cessation of pathogene development.

Thus the obtained data let to suggest that ethylene reception in plants is a key
factor negatively affecting their defence response under hemibiotrophic infection,
acting most likely by inhibiting defence responses controlled by SA.

The work was supported by grant of RFBR Ne 14-04-97079-r-Volga region.
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BJIUSIHUE DTUWIEHA, CAJUIMIOBOU H )KACMOHOBOIZI
KHCJIIOT HA MEXAHU3MbI PEI'YJISIIIUN 3AHIATHBIX PEAKIIUN
PACTEHUM ITIIEHULBI ITPU TEMUBUOTPOPHOU NTHOEKIINU

T.B. Hy:knas, C.B. BecesioBa, I.B. MakcumoB
OI'BYH HucTUTYyT GMOXUMUU U TeHETUKH Y hUMCcKOro HaydHoro neHTpa PAH

450054, Poccus, r. Ya, [Ipocriekt OkTs16ps, 71,
e-mail: veselova75(@rambler.ru

Camununatr (CK)-,xacMonatr (JKK)- u 3TuiieH-3aBUCUMBIE 3aIIMTHBIE OTBETHI —
ATO  JOMUHHUPYIOIIME  [EPBUYHBIE  CHUTHAJbl  JIOKAIBHOTO M CHUCTEMHOTO
MHYLIIUPOBAHHOTO 3alllUTHOIO OTBETAa DPACTEHUS, MEXKAY KOTOPHIMH CYIIECTBYET
oOmmpHas cetb B3aumojelictBuii. M3BectHo, uto CK dopMmupyer ycToOWUMBOCTH
pactenuii kK 6uorpodHbIM naToreHam, a XXKK/atunen - k purodaram u HEKpoTpoham.
OnHako, OYeHb MaJIo 3HAHUN O B3aMMOJICUCTBUAX ITUX 3alIUTHBIX ITyTeH, 0COOEHHO, Yy
OJIHO/IONBHBIX pacTeHuit. [IpakTuuecku HeT UHOPMAIIMKM O POJIU ITUX CUTHATBHBIX
MyTeil B KOOPAWMHUPOBAHHOW pEryJslUU 3alUTHBIX pPEaKIUi pacTeHuil Mpu
reMuOouoTpoOHON UHPEKITNH.

B nannoit pa6ore 6ni10 m3yueno BiausHue CK, XK u sTtunena nHa renepaimio
nepekucu Bojaopoaa (H,O,) — kak mepBylO 3alIUTHYIO pEaKIUI0 pacTeHWil Ha
MIPOHUKHOBEHHE MATOTE€HOB, a TAKXK€ aKTUBHOCTH (PEPMEHTOB MPO-/aHTUOKCUIAHTHOMN
CUCTEMBI, IPUHUMAIOIINX yyacTue B reHepanuu u yruinsauuu H,O, — nepokcuiassl u
Karajasbl.

Hamu wuccnenoBanus mokaszanu, uyto mpennoceBHas oOpadotka CK u KK
yBEJIMYMBAJIa YCTOWYMBOCTh PACTEHWI MIIEHUIBI K CENTOPUO3Y, BBI3BAHHOMY
reMuOuoTpoHBIM TpUbOM Septoria nodorum, 3a cuer ycuieHus re”epamuu H,O,,
MOBBIIIEHUST aKTUBHOCTHU nepokcuaassl (I10) u nuHrnbupoBaHUs: aKTUBHOCTHU KaTala3bl
(KAT), uto mposBIsUIOCH B yMEHBIIEHHM 30H MopaxkeHus. Hamportus, oO6paboTka
JUCTHhEB PACTEHUN 3T€(HOHOM (XMMUYECKUM MPEAIIECTBEHHUKOM ITUJIEHA) PUBOIMIIA
K PE3KOMY CHUKEHHWIO YCTOMYMBOCTU MINEHUIIBI K WHOEKIMH, YTO MPOSBISIIOCH B
OOITMPHBIX 30HAX MOPAKEHUS € XJOPO3aMU W Pa3BUBAIOIIUMUCS MUKHUIAMHU, KaK
MpeJIrnosaraeTes 3a cueT cHkeHus reaepanuu H,O,, yBennuenus aktupHoctd KAT n
uaruoupoBanust aktuBHoct 110. O6paboTka 3Tedonom nocie CK He mpuBoauia K
CHI)KCHHMIO YCTOMUYMBOCTH IIIEHUIBI, TaK Kak reHepanus H,0O, He cHuxaach,
akTuBHOCTh KAT mHrubGupoBanach M pa3BUTHUE TATOreHa IMOJABIsIOCh. MIHTepecHo,
yTo oOpaboTka sTepoHoM nocie KK cHmxkana ycToMunuBoCTh pacTeHUH, CKOpee BCETro
3a cuet nojanieHus reueparuu H,O, u aktunoctu [10.

[TonydyeHHple HAMU pe3yabTATHl TOBOPAT O TOM, YTO STUJICHOBBIM CUTHAIMHT
OTPUIIATEJIBHO BIWSAET Ha 3alUTHBIA OTBET pacTeHUH mpu reMuduoTpodHOt
MHQEKINN, KOTOPBI MpOSIBISETCS B PETYJSIIIMM aKTUBHOCTU (EPMEHTOB IPO-
/anTHOKCUaHTHOW cucTembl. [Ipudem, B mpucyrctBuu CK 3TOT oTpuniaTenbHbIN
abdext cHumaertcs, a B mpucytctBuu KK He cHumMaercs.

Paboma noooepocana epanmom PODU No 14-04-97079-p nosonxicove a.
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EFFECTS OF ETHYLENE, SALICYLIC AND JASMONIC ACIDS ON
MECHANISMS REGULATING DEFENCE PLANT REACTIONS
UNDER HEMIBIOTROPHIC INFECTIONS

T.V. Nujnaya, S.V. Veselova, I.V. Maksimov
FSBIS Institute of biochemistry and genetics of Ufa Research Centre RAS
450054, Russia, Ufa, e-mail: veselova75@rambler.ru

Salycilic (SA)-, jasmonate (JA) and ethylene-dependent defence responses are
dominating primary signals of locally and systemically induced defence responses, in
between which there exists a vast net of interactions. SA is known to induce plant
resistance to biotrophic pathogens, while JA/ethylene — to phytophaga and
necrotrophic pathogens. However, the data concerning interaction of these defence
pathways are scarce, which is particularly so in case of monocots. There is practically
no information concerning coordinated regulation of defence plant reactions under
hemibiotrophic infection.

In the present work we studied the effects of SA, JA and ethylene on the
generation of hydrogen peroxide (H,O,) - as a primary defence plant response to
penetration of pathogens, as well as on activity of enzymes of pro/antioxidant system,
implicated in generation and utilization of H,O, — i.e. peroxidase and catalase.

Our research showed that pre-sowing treatment with SA and JA increased
resistance of wheat plants to hemibiotrophic fungus Septoria nodorum due to
increased generation of H,0,, elevation of peroxidase (PO) and inhibition of catalase
(CAT) activity manifested in a decline in the zones of affection. On the contrary,
treating leaves with ethephone (chemical precursor of ethylene) resulted in a decline in
wheat resistance to infection, manifested in vast zones of damage with chlorosis and
developing picnidia which is likely to be due to decreased generation of H,0,,
increased CAT activity and inhibition of PO. Ethephone treatment after that with SA
did not lead to decreased wheat resistance, since H,O, generation did not drop and
CAT was inhibited as well as pathogen development. It is of the interest that
ethephone treatment after that with JA decreased plant resistance, which is likely to be
due to inhibition of H,O, generation and PO activity.

Our data let to suggest that ethylene signaling influences detrimentally the
defence plant response to hemibiotrophic infection manifested in regulation of enzyme
activity of pro/antioxidant system. Presence of SA reduces this negative effect of
ethylene, while it persists in the presence of JA.

The work was supported by grant of RFBR Ne 14-04-97079-r-Volga region.
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POJIb AKTHUBHBIX ®OPM KHCJOPOJA B WHIYKIUU
INEPEKPECTHOM YCTONMYUBOCTH PACTEHUU K
TUMINEPTEPMUU U OCMOTHUYECKOMY IIOKY

A.H. O603upiii'?; 10.E. Konynaes®
'VKpamHCKMI ~ MHCTMTYT JIeCHOTO  XO3fiicTBA M arpoJecoMeTHopalyn
um. I'.M. Brico1ikoro,
VYxpauna, XapbskoB, e-mail: alexxdinru2007@rambler.ru

XapbKOBCKMI HalMOHAJIBHBIN arpapHblil yHuBepcuTeT M. B.B./loky4yaeBa
62483, Ykpauna, XapbskoB, /o Kommynuncr-1

N3BectHbIM  eHOMEHOM  siBiiieTcst  A(P(GEKT  KPOCCTOJIEPAHTHOCTH — YKUBBIX
OpraHu3MoB (TOBBIIEHHE MX YCTOWYMBOCTU K OIPENIEIEHHOMY CTPECCOBOMY (aKTOpy
NpeBapUTEeIbHBIM  YMEPEHHBIM JICHCTBHEM cTpeccopa HMHOM mpupojpsl). OHaKo
MOJIEKYJISIPHBIE MEXaHU3MBI TE€PEKPECTHOM YCTONUMBOCTH M3YYEHBl JIaJIeKO He
MOJHOCTBIO. PaHHME peakluu Ha CTPEcCOphl  COMPOBOXKIAIOTCS — YBEIMUEHHEM
CoJIep KaHMs B KIIETKAX PA3JIMYHBIX CUTHAJIBHBIX ITOCPETHUKOB - Ca*", AOK, NO, tAM®
u np. 3menenune copepkanust ofaHoil u3 crabmibHbix ADK - mepokcuia Bojgopoja -
3aperucTpUpPOBAHO HA HAYAIBHBIX dTallaX BO3/IEHCTBUS HAa PaCTEHUs] HU3KUX TEMIIEpaTyp
(Prasad et al., 1994; IluorpoBckmii u gap., 2011). Ilokazano, uto oOpaboTKa
pacTUTENbHBIX O0BEKTOB CKaBEHXEPOM paguKalibHbIX ADK MOHOJIOM MpernsTcTBOBaIa
(OpPMUPOBAHUIO  TEIUIOCTOMKOCTH IOCJI€ KPAaTKOBPEMEHHOTo JEWCTBUS  BBICOKHX
TEMIIEpaTyp, paccMarpuBacTcsid Kak cBuAeTenscrBO yuactus ADK B mporeccax
teruioBoro 3akaymBanus (Kaprern, Komymaes, 2008). B To xe Bpems yuactue AOK B
nporeccax (OPMHUPOBAHUSI YCTOWYMBOCTH pPAacTeHUH K JIByM cTpecc-(pakropam
OJJTHOBpeMEHHO (B 3((dekTe TaKk Ha3bIBAEMOW KPOCC-TOJIEPAHTHOCTH) CHELHUAIbHO HE
uccienoBanock. Llenbro paboThl SIBUIIOCH M3YYEHHE BO3MOYKHOIO YYacTHs INEPOKCHIA
BOJIOpOJIa B (POPMUPOBAHUHU TEILJIO- U OCMOYCTOHUMBOCTU MPOPOCTKOB IMIIEHUIIBI TIOCIIE
KpPaTKOBPEMEHHOIO JIEUCTBMSI HAa HHUX TUIEPTEPMUM U OCMOTUYECKOIO  IIOKA.
HccnenoBanust IpoBOIMIIM HA STHOIUPOBAHHBIX MPOPOCTKAX MSITKOW O3UMOH IMIIEHHIIBI
(Triticum aestivum 1.) copra Omnerus. YeTblpeXxCyTOUHbIE IMPOPOCTKU IOJBEPraiu
3aKaJIMBAIOIIMM BO3/JIEMCTBUSIM — BBICOKOTEMIIEPATYPHOMY (OJHOMHMHYTHBIA NPOTPEB B
BOJHOM TepMoctare Tmipu Temieparype 42,0°C) u ocMoTudeckoMmy (TMOTpy>KeHHE
npopocTkoB B 1 M pactBop caxapo3sl Ha 10 MUH ¢ MOCIEIYyIOIIMM HEPEHOCOM B
JMCTWIIMPOBaHHYO0 BoAy Ha 20 muH). KpaTkoBpeMeHHBIE TEIUIOBOE M OCMOTHUYECKOE
BO3/ICUCTBUS BBI3BIBAIA TPAH3UTOPHOE YBEITUUEHHUE COJEPKaHUS MIEPOKCHIA BOJIOPO/Ia B
KOpHSX TPOpocTKOB. Takoit adexr, HabmroaBimiics B TeueHre 1-2 4 nocie yKa3aHHbIX
BO3JICICTBUIA, COBMagall BO BPEMEHHM CO CHIDKEHHUEM YCTOWYHMBOCTH IPOPOCTKOB K
HarpeBy M OCMOTHYECKOMY UIOKYy, Iocie 4dero coaepxkanuve H,O, npubmamkanocs K
YPOBHIO KOHTpOJIS, @ YCTOMUMBOCTH IMPOPOCTKOB K OOOMM CTpeccopaM Bo3pacTaia.
OO0paboTKa MPOPOCTKOB CKABEHKEPOM MEPOKCHIA BOJIOPOJA JUMETUOTUOMOUEBUHOMN
yraerasia 3(pQeKT yBeIUyeHUs ero COAEp)KaHWs NPU 3aKATUBAIOIIMNX BO3JEHCTBHUAX U
HUBEJIMPOBAJIA HX TOJOXKUTEIbHOE BIMSHME HA TEIUIO- U OCMOYCTONUMBOCTD
MPOPOCTKOB. Bo37elicTBE HK30T€HHOTO MEPOKCHJIA BOAOPO/Aa BHI3BIBAJIO TOBBIIIEHHUE
TEIUIO- U OCMOYCTOWYMBOCTH MPOPOCTKOB MINEHUIIBI, KOTOpoe HaliroAanoch mnocie 4-
yacoBoro Jjar-nepuoaa. CzaenaH BbIBOJ, YTO MEPOKCHJ BOJOPOAA SIBISAETCS OJHUM W3
HEOOXOJMMBIX  KOMIIOHEHTOB  KJIETOYHOIO  CHUTHAIMHTA,  OOECIEeUMBAIOIIETo
dbopMUpOBaHHE TEPEKPECTHOW  YCTOWYMBOCTM  pacTeHU K  TUINEPTEPMHUH U
OCMOTHUYECKOMY IIIOKY.
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ROLE OF REACTIVE OXYGEN SPECIES IN THE INDUCTION
CROSS-TOLERANCE OF PLANTS TO THE HYPERTHERMIA AND
OSMOTIC SHOCK

A.L Oboznyj"?; Yu.E. Kolupaev’

'Ukrainian Research Institute of Forestry and Forest Melioration named after
G.M. Vysotskij (URIFFM),

Ukraine, Kharkiv, e-mail: alexxdinru2007@rambler.ru

*Kharkov National Agrarian University of V.V.Dokuchayev

62483, Ukraine, Kharkov, /o Kommunist-1

The effect of crosstolerance of living organisms (increasing their resistance to
particular stress factor preliminary moderate stressor action of a different nature).
However molecular mechanisms crosstolerances are investigated far not completely.
Early reactions to stressors are accompanied by increase of various signal messengers -
Ca’ *. ROS, NO, cAMP in cells. The change of a content of one of stable ROS - a
hydrogen peroxide - is registered at the initial stages of low temperatures influence on
plants (Prasad et al., 1994; Piotrovsky et al., 2011). It is shown that treatment of plant
objects by a scavenger of radical ROS — ionol interfered with formation of temperature
constancy after short-term act of high temperatures, is considered as the testimony of
participation of a ROS in heat hardening processes (the Karpets, Kolupaev, 2008). At the
same time participation ROS in processes of resistance formation in plants to two stress-
factors simultaneously (effect of cross-tolerance) was not specially investigated. The
proposed work reported studying of possible participation of a hydrogen peroxide in
formation heat resistance — and osmotolerances of plants of wheat after short-term
influence of hyperthermia and osmotic shock. Investigations conducted on etiolated
plantlets of soft winter wheat (7riticum aestivum 1.) variety Elegy. Four-days plantlets
subjected to hardening influences — high-temperature (one-minute heating in a water
thermostat at temperature 42,0°C) and osmotic (immersing of plantlets in 1 M sucrose
solution for 10 min with the subsequent carrying over to the distilled water on 20 min).
Short-term heat and osmotic influences caused transitional increase of hydrogen peroxide
content of in the roots of plantlets. Such effect observed during 1-2 hours after specified
influences, synchronised lowering of plants resistance to heating and osmotic shock then
H,0, content came nearer to control level, and resistance of plantlets to both stressors
increased. Treatment of plantlets by hydrogen peroxide scavenger dimethylthiourea
suppressed effect of increase of its content at hardening influences and levelled their
positive influence on heat resistance and an osmotolerance of plantlets. Influence of an
exogenous hydrogen peroxide affected increase heat resistance and osmotolerances of
plantlets of wheat which was observed after 4-hours lag period. The conclusion is drawn
that hydrogen peroxide is one of necessary components of the cellular signalling ensuring
formation cross resistance hyperthermia and osmotic shock in plants.
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BJIUSAHUE HAHOCEPEBPA HA ®U3NOJIOT'NMYECKHUE ITPOLHECCHI
PACTEHUH MIIEHUIIBI

A.B. Omeabuenko, U.H. IOpkoBa, U.A. Byrapa, M.H. Kuxxuna
TaBpuueckuii HaMOHaJIbHBIN yHUBepcuTeT M. B.M. BepHaackoro
295007, Pecniy6nmka Kpeim, Cumdeponons, ip. Ax. BepHazckoro, 4,
e-mail: omelav(@ukr.net

OaHuM U3 TMEepPCHEeKTUBHBIX HAIpPaBJICHUN WUCCIEIOBAaHUN B HACTOSIIEEe BpeMs
SABJISETCS TPUMEHEHHE HAHOTEXHOJIOTHMI B pacTeHHEBOJCTBE. B  MOBBIIIEHUU
YpOXaHHOCTH M KauecTBa CEJIbCKOXO3SUCTBEHHBIX KYJIbTYyp OOJbIIOE 3HAYEHUE
npuoOpeTaroT OMOTEHHBIE METAUIBI B KOJUIOMJIHOM COCTOSIHMM (HaHodacTuilbl). K
HanOoJee MUPOKO UCIOJIB3YEeMbIM KOMMEPUECKMM HaHOMaTepHralaM MOKHO OTHECTH
HaHouyacTullpl cepebpa. B oTiimume OT MOHHOrO cepebpa HAHOYACTUIIBI MeEHee
TOKCUYHBI, 00JIaJIal0T MPOJOHTUPOBAHHBIM JIEWCTBUEM U HE TpeOYIOT NMpPUMEHEHUs
O0JBIIMX JI03 JUJIS JOCTIKEHHUs HeoO0Xoaumoro oOuojormyeckoro sddexra. OgHako
BIUSIHAE HAHOUYACTUI[ cepebpa Ha COCYJIUCTBIE PACTeHHs] HCCIEIYIOT, TJIaBHBIM
o0pa3oM, B CBSI3M C TOKCHYECKHM JIEWCTBMEM HX BBICOKMX KOHIIEHTpaIuii.
Cy1iecTBYIOT JUIIb OT/E/IbHBIE JIaHHBIE, YKa3bIBAIOIINE HA POJIb HAHOUACTUIL cepedpa
B (DM3MOOTUYECKUX MpoIleccaX, MPOTEKAIOIINE B PACTCHHUSIX.

B cBa3u ¢ oTUM, 1enbl0 HacTosIeld paboThl SIBUWIOCH HM3YyUYEHUE BIMSHUS
HaHoyacTull cepedpa Ha (U3MOJOTUYECKUE MPOLIECCHl MIIEHUIl Ha PaHHMUX JTamax
OHTOT€HE3a.

OObekTaMu  HCCIEOBAHMS CIYXKWIM CceMeHa o3uMoi mmeHulsl (Triticum
aestivum 1..) copta Onecckas 267 1 BojjopacTBOprUMas HaHOOMOKOMIIO3HUIIUS cepedpa.
IIpu cunTe3e HaHOCEpeOpa B KaueCTBE BOCCTAHOBUTEISI-CTA0MIIN3aTOPA UCIIOJIB30BAIIN
aJIbTMHAT HATPUs, KOTOPBIM HE TOJBKO TMO3BOJISET IMOJYyYaTh BBHICOKOCTAOWIHHYIO
BOJIOPAaCTBOPUMYIO KOMIIO3UIIMIO HAaHOYACTHUIL cepedpa ¢ Y3KUM paclipe/iesieHueM 110
pasMepaM, HO U 00J1a/IaeT NIMPOKUM CIIEKTpOM Orojorndeckoit aktuBHocTH. [losTomy
TaKOi METO]1 OJyYEeHHsI HAHOYACTUIl MOKHO OTHECTH K «3€JIEHON HAHOXUMHU.

CeMeHa TIIEHUIIBI 3aMayMBaIM B BOJHBIX pAacTBOpaxX HAHOUACTHUI[ cepebpa ¢
koHneHnrpauueit 0,02; 0,05; 0,1; 1,0 u 5.0 Mr/am® B Teuenue 20 JacoB, a 3aTeM
MOMeIajdl B TECOK, obOorameHHblid cpenoit KHoma ¢ MHKpOdRJIeMEHTaMH, U
npopammBain 10 gueit npu remmneparype 24 °C.

[losiyueHHble pe3yibTaThl MOKa3aldd, 4YTO OO0padOoTKa CeMSH MIIEHUIbI
HaHOUYaCTUIIAMU cepedpa YBEIMUYMBAJIO HAKOIUIEHME OMOMacchl KakK KOpHEH, Tak u
HAJ3€MHOI YacTH pacTeHHil MO CPaBHEHUIO C KOHTPOJEM IPHU BCEX HUCCIEIYyEMBIX
KoHreHTpamusx. [Ipu aTom, Gojiee BrICOKOE CTUMYJIUpYIOIIIEe JIelicTBIEe HaHOCEpeOpo
OKa3bIBaJIO0 Ha MPUPOCT OuoMacchl KopHed. MakcumallbHOE YBEIWYEHHE MacChl
CyXOro BeIecTBa KopHel HabModalock MpH KOHIEHTpauuu HaHocepeOpa 0,02-
0,1 mr/n u coctraBmwio ot 20,9 no 39,8%, a Hagzemuoit yactu — ot 12,1 mo 18,2% no
CPABHEHMIO C KOHTPOJIEM.

Takum oOpa3oM, HaHOYACTHIBI cepedpa MOryT OBITh TEPCHEKTUBHBIM
KOMITOHEHTOM IIPU CO3/IaHUM HOBBIX IKOJIOTHYECKH 0€30IMacHBIX OMOMpernapaToB s
TIOBBIIIEHUSI OMOJIOTUYECKOM MPOTYKTUBHOCTU PACTCHUM.
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INFLUENCE OF NANOSILVER ON THE PHYSIOLOGICAL
PROCESSES OF WHEAT PLANTS

A.V. Omelchenko, I.N. Yurkova, I.A. Bugara, M.N. Zhizhina
Taurida National V.I. Vernadsky University

95007, Crimea, Simferopol, Academician Vernadsky Ave., 4,
e-mail: omelav(@ukr.net

Currently the promising area of research is the application of nanotechnology in
plant cultivation. Biogenic metals in colloidal state (nanoparticles) play an important
role in improvement of the yield and quality of the cultivated plants. The most widely
used commercial nanomaterials include silver nanoparticles. In contrast to ionic silver
nanoparticles are less toxic, have prolonged action and do not require large doses to
achieve the desired biological effect. However, the effects of silver nanoparticles on
vascular plants are investigated due to the toxic effect of their high concentrations. In
scientific literatures there are poor data about the role of silver nanoparticles in
physiological processes in plants.

In this regard, the aim of this work was to study the effect of silver nanoparticles
on the physiological processes of wheat in the early stages of ontogenesis.

Objects of the study were the seeds of winter wheat (Triticum aestivum L..)
variety Odesskaya 267 and a water-soluble silver nanobiocomposition. The creation of
nanosilver sodium alginate was used as a reducing stabilizer. It does not only produce
a highly stable water-soluble composition of the silver nanoparticles with a narrow
size distribution but also has a broad spectrum of biological activity. Therefore, this
method of nanoparticles production can be attributed to the «green nanochemistry».

Seeds of wheat were treated with aqueous solutions of silver nanoparticles with
concentration 0.02; 0.05; 0.1; 1.0 and 5.0 mg/l for 20 hours and then placed in a sand
containing Knop medium rich with trace elements and germinated for 10 days at a
temperature of 24 °C.

The results showed that treatment of wheat seeds with silver nanoparticles
increased the accumulation of biomass of the roots and the aboveground parts of plants
compared to the control in all tested concentrations. The highest stimulating effect of
nanosilver particles was exerted on root biomass.

The maximal dry weight of the plants was observed with a concentration of
nanosilver 0.02-0.1 mg/l and ranged from 20.9 to 39.8% for roots, and the
aboveground parts ranged from 12.1 to 18.2% in comparison with control.

Thus, silver nanoparticles could be a promising component in the creation of new
environmentally safe biological products to increase biological productivity of plants.
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MOPO30CTOMKOCTb XEHOMEJIECA B KPBIMY

P.A. IInabkeBny
Hukurckuii 6otannyeckuit can — HarmonanbHbIN HAyYHBIN [EHTP
98648, Pecriyonuka Kpeim, 1. fnta, nrt Hukura, e-mail: nbs1812(@ukr.net

B wuccaenoBanmsax 2013 roga npunumanu ydactue 20 CeneKUMOHHBIX (opm
XeHoMelleca, MpuHauiexammux K Tpém Bujgam: Chaenomeles japonica, Ch. spesiosa,
Ch. cathayensis n ogqHoi rubpuanoit rpynmne Ch. x superba.

OTHOCUTENBEHO MOPO030yCTOHYMBBIMU MOKHO CUMTATh CESTHIIBI,
XapakTepusylolyecs 6ojee Mo3AHUM BBIXOJIOM U3 OMOJIOTMYECKOrO MOKOS, B MEPHUOJ
npubimsutensHo ¢ Il nmexanbr suBaps mo Il gexamy deBpais, U CpaBHUTEIBHO
MEHBUINM COJIEp’KaHUEM BOJIbI B TKAHIX MouyeK. Y 0osiee MOpO30CTOMKMX (OpM BUJA
Ch. superba ypoBeHb OBOJHEHHOCTH II0YE€K B sHBape-(peBpaje HaXOIUTCS B
nuanaszone 60,0-68,8% (1o orHomeHuto kK cwipoit macce) u 69,2-75.0% B mapre. Y
oOpastoB Buaa Ch. japonica — 71,4-72,0% B ssuBape-deBpaiie u 77,8-78,3% B Mmapre;
y Ch. spesiosa 72,2-88,1% — suBapb-eBpanr u 58,3-60,2% B wmaprte; Yy
Ch. cathayensis — 65,2-68,6% B ssuBape-deBpaie, u He Oosiee 70% B MapTe.

Bo Bropoil gnekame wmapra B KIMMaTHYECKOW KaMepe C IOHUKEHHEM
temnepatypsl jJo -10°C Obula TIpoBeJeHa HWMUTAIMS TOBPEXKJICHUN MOOEroB
BO3BpaTHBIMHM BECEHHUMU 3aMOPO3KaMH. DKCIEPUMEHT M0Ka3ajl, YTO JUCTOBBIE TOYKU
npakThuyecku BeexX pacteHuid Buna Ch. superba COXpaHWINCH KUBBIMH, MECTaMHU
Ha0JII0/1aJICs HE3HAUMTENbHBI KpaeBOH HEKPO3, W JUIIb y OTAENIbHBIX 00pa3loB
rubesnb ucTheB gocturia 60%. Ha mucToBoi MOBEpXHOCTH UMEIHCh HEKPOTUUECKHE
nsATHa, 3aHuMarorue ot 10 1o 45% momaau Jucta. B oTAenbHBIX cilydasx oTMedYeHa
ru0enb MOJIOJBIX JIMCThEB. BBDKMBaeMOCTh IIBETOUHBIX II0YEK BapbUpoBaja B
npenenax 26,3-100%.

VY oOpasuoB Buaa Ch. japonica MakcuMmallbHasi T'HOENb JUMCTOBBIX IOYEK
cocraBuia 9,5%. ¥V Bcex pacreHuii orMedeHsl HekpoTuueckue msatHa (oT 13.8% 1o
50% rmutomaau aucrta), rudens HapyXHbIX (10 18,2%) win BHYTpeHHUX JTUCTHEB (8-
12%), Hekpo3 Kpa€B M BEpXyLIKM JUCTOBBIX IIACTUHOK (10-27,3%), wacTU4HBIA
HEKpO3 JTUCTOBOM KWiku (110 20%), pexxe — ToueuHblit HeKpo3. [loTepst AeKkopaTUBHBIX
KauecTB y otnaeiabHbix (opm pgocturana 80%. Y pacrenmit Ch. spesiosa tubeinb
JIMCTOBBIX TOYEK Mpounsonuia B npeaenax 20-29,4%, yueneBimime MMeENIN YaCTUYHBIN
HEKpO3 Kpasl JIUCTOBBIX IUIACTHMHOK, TakKe HaOII0JaluCh HEKPOTUYECKHE ISITHA
pa3nuyHOi BeanuuHbl. [[BeTouHbIe MOUKK MOCTpagaiu cepbé3Hee — 6€3 MOBPEXKICHUIMA
octaBaioch oT 4,1 1o 69,0% nHa moGere. B 1enom, AeKOpaTUBHOCTH JAHHOTO BHJIa
CYUIECTBEHHO CHU3UJIACH.

HaubGonee  cuiapbHO  MOCHEACTBUS ~ HU3KOTEMIIEPATypPHOIO  BO3JEHCTBUSA
MpOSIBUINChE y 00pa3noB Buna Ch. cathayensis, 4to BbIpazuioch B rudenun 90%
reHepaTuBHON cdepbl 1 36% BereTaTUBHBIX MOYEK, PACIOJIOKEHHBIX B Pa3IMYHBIX
yactsax nooderoB. IloBpexkaeHHs Takoil BHICOKOW CTeneHH 0o0pa3oBaMCh, OYEBHJIHO,
BCJIe/ICTBUE Oosiee paHHEro, yeM OOBIYHO, 3aBepIIEHHs Nepuojia IMOKos Ha (oHe
OTHOCUTEJIBHO BBICOKUX CPEIHECYTOYHBIX TEMIIEpaTyp B T€UEHUE 3UMHHUX MECSIIEB
2013 ropa.
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FROST RESISTANCE OF CHAENOMELES IN CRIMEA

R.A. Pilkevitch
Nikita Botanical Gardens — National Scientific Center
98648, Crimea, Yalta, Nikita, e-mail: nbs812(@ukr.net

There were allocated 20 selective forms of Chaenomeles of three species:
Chaenomeles japonica, Ch. spesiosa, Ch. cathayensis and one hybrid group Ch. x
superba were researches in 2013.

Plantlets could be considered relatively frost resistant are characterized by later
awakening after biological rest during the period approximately from II decade of
January to II decade of February and by comparatively low water maintenance in bud
tissues. More frost resistant forms of Ch. superba represent saturation level within
60.0-68.8% (relatively to the wet weight) and 69.2-75.0% in March. Samples of
Ch. japonica showed — 71.4-72.0% in January-February and 77.8-78.3% in March;
Ch. spesiosa 72.2-88.1% — January-February and 58.3-60.2% in March; y
Ch. cathayensis — 65.2-68.6% January-February, and not more than 70% in March.

In second decade of March in a climate chamber with temperature decrease up to
-10°C an imitation of shoot damage from recurrent early spring frosts took place. This
experiment demonstrated that leaf buds of almost all Ch. superba plants survived,
somewhere insignificant marginal necrosis could be noticed and only some samples
lost 60% of their leaves. There were necrosis spots on the leaf surface that occupied
from 10 to 45% of the leaf area. In particular cases we have noticed the inner leaves
loss. Flower buds survive level was within 26.3-100%.

Samples of Ch. japonica got maximum leaf bud loss in amount of 9.5%. All the
plants got necrosis spots (from 13.8% to 50% of leaf area), loss of outer (up to 18.2%)
or inner leaves (8-12%), necrosis of margin or the top of the leaf blade (10-27.3%),
partial necrosis of the leaf nerve (up to 20%), less common — focal necrosis. Some
forms lost their decorative features up to 80%. Plant of Ch. spesiosa got leaf buds loss
in amount within 20-29.4%, survived buds got partial necrosis of the leaf blade
margin, besides necrosis spots of various size have been noticed. Flower buds were
damaged heavier — only from 4.1 to 69.0% evaded damages. Generally decorative
features of this species essentially decreased.

Samples of Ch. Cathayensis demonstrated the most significant consequences of
low temperature influence that was expressed in loss of 90% of generative sphere and
36% of vegetative buds situated in various parts of shoots. Apparently damages of
such high degree were formed in consequence of earlier finish of the rest period on the
background of relatively warm daily average temperature during winter months of
2013.
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BBISAICHEHUSA POJIM AKTUHOBBIX ®PUJTAMEHTOB B
MEXAHU3MAX XOJ0A0YCTOMYUBOCTU ARABIDOPSIS
THALIANA

C.I'. IL1oxoBckas, A.A. Emen

I'V «<MuactutyT nuiieBoit 6notexnonoruu u renomukn HAH Ykpainny
04123, Vkpaina, KueB-123, yn. OcunoBckoro 2a,

e-mail: sveta_plohovska(@mail.ru

Ha cerogusiHuit ieHb OOJBIIIOE BHUMAHUE YAETSETCS W3YUYCHHIO BIIHMSIHUS
pPa3IMYHBIX CTPECCOBBIX (PAKTOPOB, CpPEIUM KOTOPBIX XOJIOJ, Ha IUTOCKEJET
pacTuTelbHOM  KIeTKU. bonbIioil uHTEpec K  KOMIIOHEHTaM  IUTOCKeJIeTa
(MUKpOTpYOOUKAM U aKTUHOBBIM (PUIIAMEHTAM) CBSI3aH C OTPOMHBIM €Tr0 3HaUYCHUEM B
KUZHEJEATEIHbHOCTU OPraHU3Ma, IMOCKOJIbKY OH MIpaeT KIIOUEBYIO POJb B Mpolleccax
pocta u MopdoreHesa KIETOK, TKaHEW U OpraHoB pacTE€HUN, OINpeJelseT
CYOKJIETOUHYIO OpTaHM3alluio, pacrpejeieHue, MOoIIpHOCTh, aAu(QepeHInaInio
KJIETOK, BJIUSET Ha JIBIDKEHUE OpraHeJUl, BHYTPH- M MEXKJICTOUYHBIA TPAHCHIOPT
BEIIIECTB, MPOIECCHl DHJIO- U dK301UTO3a. B psne paboT moka3zaHO, YTO HU3KHUE
TeMIIepaTypbl IPUBOJAT K U3MEHEHUSIM B OPTaHU3aIl[MM MUKPOTPYOOUEK, BhI3bIBAs MX
nenonumepusaiuto (Wallin & Stromberg, 1995; Sheremet et al., 2011). O6HapyxeHo,
YTO B 3aBUCUMOCTH OT THIIa KJIETOK W 30HBI KOPHS pacTUTENbHbIE MUKPOTPYOOUKU
MMEIOT pa3HyK YYBCTBUTEIBHOCTh K JeicTBuio xojojaa (Baluska et al., 1993;
Sheremet et al., 2011).

B nmanHolt paboTe OBUIO WUCCIIEIOBAHO W3MEHEHUS TapaMeTpoB pocTa U
MOPGOJIOTHY TIABHBIX KOpHEH TuHUU A. thaliana, YKcripeccUpyroeid XuMepHbIid reH
GFP (Green Fluorescent Protein) - fabD2 (fibrin actin-binding domain 2), KOTOpsIii
MO3BOJISIET BU3YAJIU3UPOBATh AKTHMHOBBIE (WJIAMEHTHI B KJIETKaX JIaHHOW JUHUU in
Vivo C TIOMOIIBI0 KOH(GOKAIBHOIO Ja3epHOIro ckaHupyroiiero Mukpockorna LSM 510
META (Carl Zeiss, I'epmanust). Hamu Ob1710 ycTaHOBJIEHO, YTO 00paboTKa XO0JIOJIOM
(4°C; 0,5°C) B Teuenue 24, 48 u 72 4 OKa3hIBAE€T MHTHOMPYIOIIKUE BIUSHUE HA POCT
riIaBHBIX KopHe# A. thaliana (GFP - FABD2). Tak, uepe3 24 yaca npupocT IIaBHBIX
KOpHEN yMeHbIIaJICAd mpuMepHO B 2,5-2,6 pasa, yepe3 48 u B 2,9-3,0 pa3za, yepe3 72
yaca B 3,2-3,3 pasza. Tak ke ycraHoBieHo, uTo oOpaborka 0,5°C mnpuBogur K
AHU30TPOITHOMY YBEIMUYCHUIO TUAMETpa MHUJACPMaTbHBIX KJIECTOK 30HbI PACTSKEHUS, a
Ttakoke oOpaborka 4°C wuHUIUUPYET (GOPMHUPOBAHUE HDKTOMUYECKMX KOPHEBBIX
BOJIOCKOB U YBEJIMUEHUE UX KojudecTBa B 30HE auddepennnanuu. OJHOBPEMEHHO
U3MEHSIETCSI U MCXOJHAsl OpraHu3allus aKTUHOBBIX (UIAMEHTOB B JMHAEPMATbHBIX
KJIETKaX pa3jUYHbIX 30H IJIaBHBIX KopHel A. thaliana. Tax, B OOJBIIMHCTBE KJIETOK
MEPEXOJHON 30HBI OHU JE30PUEHTYIOTCS W YaCTUYHO JENOJUMEpPHU3YIOTCS, a B
OTJIENIbHBIX KJIETKaX OOHApY:KUBAIOTCS JIMIIb €UHUYHBIE TSDKU JUIMHHBIX aKTHHOBBIX
(bu1aMeHTOoB.
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EFFECTS OF LOW TEMPERATURE ON THE ORGANIZATION OF
ACTIN FILAMENTS IN ARABIDOPSIS THALIANA ROOT CELLS

S.H. Plohovska, A.I. Yemets

Institute of Food Biotechnology and Genomics, NAS of Ukraine
04123, Ukraine, Kyiv-123, Osipovskogo Str. 2a,

e-mail: sveta plohovskal@mail.ru

Cytoskeleton is a highly dynamic structure that takes part in nuclear and cell
division, signalling, determination of cell shape and polarity, and cell motility. Two
main components of cytoskeleton, tubulin polymerizing into microtubules (MTs) and
actin polymerizing into actin filaments (AFs), are found in all eukaryotic cells (Wiese
and Zheng, 1999). Low temperature is a major limitation of plant growth. Although
many studies have been carried out to understand how very low, but still positive
temperatures affect plant growth, much less is known about the influence of cold on
the main cytoskeleton components (MTs and AFs). Temperatures approaching 4°C are
known to depolymerize microtubules in many cell types, including plant cells (Wallin
and Stromberg, 1995). It was found recently, that a low temperature (0.5°C) treatment
of Arabidopsis thaliana seedlings during 4 hour leads to depolymerization of cortical
microtubules in cells of transition, elongation and differentiation root zones
(Sheremet, 2011).

In this work we studied the effect of temperature 4°C on growth, morphology
and organization of actin filaments in the root cells of 4-day-old 4. thaliana seedlings,
expressing chimeric gene gfp (Green Fluorescent Protein) - fabD2 (Fibrin actin-
binding domain 2), which enables to visualize actin filaments in the cells of this line
using confocal laser scanning microscope LSM 510 META (Carl Zeiss, Germany).
Our studies have shown that cold is an important factor that affects on the growth,
morphology and organization of actin filaments in plant cells. It has been revealed that
the low temperature has an inhibitory effect on the growth of the main roots of
A. thaliana (GFP - FABD2) and causes anisotropic increase in the diameter of
epidermal cell in elongation zone, and initiates the formation of ectopic root hairs and
increase their number in the differentiation zone. Also, it has been observed the
changes in organization of actin filaments in epidermal cells of different zones of the
main roots. Observed disorientation and partially depolymerization actin filaments in
most cells of the transition zone and individual cells only a few strands of long actin
filaments are found.
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OCOBEHHOCTH CO,/H,O0 OBMEHA BETULA PENDULA
(BETULACEAE) B ITIPUPOJE U OKCIIEPUMEHTE

B.b. Ilpunaua, T.A. CazoHoBa

®enepanbHOe TOCyAapCcTBEeHHOE OMOIKETHOE yupekJaeHue Hayku WHCTUTYT
neca Kapenbckoro HayuHoro nentpa PAH

Poccus, r. IlerposzaBonck, e-mail: pridacha@krc.karelia.ru

Bunel Betula 1. uMmeroT MmMUpOKU apeall, pa3jNYHbIE MPUPOJHBIE YCIOBUS
KOTOpOro oOyCIaBIMBAIOT BBICOKUN MOIUMOPGU3M (EHOTUITMUECKUX TMPU3HAKOB
npejacTaButeneil poaa Betula. OcoOblit mHTEpeC I UcclenoBaTeei mpeacTaBiseT
KapenbcKasi Oepe3a B CBSI3M C BBISIBJICHHEM MEXaHU3MOB (POPMUPOBAHUS CTPYKTYPHBIX
aHomanuii. Ilenpto pabGoTsl ObLIO KOMIUIEKCHOE M3ydeHue mnokaszateneit CO, u H,O
oOMeHa oObIUHON Oepe3bl moBucion (Betula pendula var. pendula) u KapembCcKoit
oepesnl (Betula pendula var. carelica) B €CTECTBEHHBIX U OSKCHEPUMEHTATBHBIX
YCJIOBUSX TIPU pa3HOM OOECIIEUeHHOCTH Cpejibl a30ToM. McciaenoBaHue MpoBOIUIN B
CpelHel Taiire Ha SKCIepMMEHTalbHbIX yuyacTkax MHctutyta seca KapHI[ PAH
(roxnass Kapemust, N 6145, E 3420'). OGbeKTaMy HCCIICIOBAHNN OBUIN JIePEBbSI
oObIUHOI Oepe3bl MOBUCION U KapelnbCKoi Oepesbl, Mpouspacraromye B (HOHOBBIX
YCJIOBUSX U BBIpAIIUBAEMbI€ B DKCIIEPUMEHTE C BHECEHUEM a30THOKUCIOTO aMMOHUS
(NH4NOj). Usmepenust mokaszareneir CO,/H,O obmena yncra Oepe3 MPOBOIWIM C
MOMOIIBI0 TIOpTaTuBHON (orocuHTeTnueckoir cuctemsl LI-COR 6400XT (LI-COR
Inc., CIIIA) u xamepsl naBiaeHus Plant Moisture Vessel SKPM 1400 (Skye
Instruments Ltd., Beinkobpuranus).

[IpoBenennrie B QoHOBBIX ycioBusax uccieaoBanus CO,/H,O obmena nucra
oObIYHOM Oepe3bl MOBUCION U KapesbcKoil Oepes3bl MOKazalu CXOACTBO CYTOYHOU U
BEreTAIlMOHHON JMHAMUK T[oKa3aTeneld oOmeHa aByx Gopm Oepesbl. Craemyer
OTMETUTH 00Jiee BHICOKHE 3HAUEHMSI YCTHbUUHOI MPOBOAMMOCTHU (g;), MHTEHCUBHOCTHU
dotocunTesa (A) u Tpancnuparuu (E) aucta Gepe3bl MOBUCIONW MO CPaBHEHUIO C
KapenbcKoit Gepe3oit. [Ipu 3TOM ¢ ycuiieHueM BBIPaXXEHHOCTU y30p4yaTOl TEKCTYpPhI
JIPEBECHHBI CTBOJIa B OHTOI€HE3€ JIUIA MCCieyeMbIx (hopM Oepe3 ObUIO YCTaHOBIECHO
YBEJIIUUEHUE CTENEHU pazinuuii BogHoro jnedunmra (WSD) u  HaACHIIAIOIIETO
conepxkanust Bojbl (WC) B nucte. B aKcriepuMEHTABHBIX YCIOBUSX C BHECEHUEM
ynoopenuss (NH4NO;) kak y Oepe3bl MOBUCIION, TaK U y KapelabCKoi Oepesbl ObLIO
YCTAaHOBJIEHO YBEJIWYEHUE g;, UHTEHCUBHOCTM A u E mucra. Ilpu 3TOoM poct
WHTEHCUBHOCTH E JIMCTa COMPOBOXJAJICS YBEIMUEHUEM BOJHOTO ToTeHnuaita (i )
00JMCcTBEHHOTO TIo0era Gepe3bl MOBUCIION, TOT/Ia KaK Y KapelabCKoi Oepe3bl oTMeueHa
crabunu3aiys 3Toro nokasareind. @akt 6osee BHICOKUX 3HAUEHUI cojepaKaHUsI BOJIbI
(WCy) B nmcTe KapesnbCKoil Oepesbl 10 CpaBHEHMIO ¢ Oepe3oil IOBHCIIONW MOKET
CBUJIETENILCTBOBATH O OOJIbINEH 3aCyX0yCTOMYNBOCTH KapedbCKOl Oepe3bl.

Paboma evinonnena npu gpurarcoeoti noooepaicke PODPH (epanm 13-04-00827-a)

254



FEATURES OF CO,/H,0 EXCHANGE IN BETULA PENDULA
(BETULACEAE) IN NATURE AND IN THE EXPERIMENT

V.B. Pridacha, T.A. Sazonova
Forest Research Institute KarRC RAS,
Russia, Petrozavodsk, e-mail: pridacha@krc.karelia.ru

Betula L. species have a wide distribution range with a varied natural
environment which causes high polymorphism of phenotypic traits in genus Betula. Of
particular interest to researchers is Karelian (curly) birch (Betula pendula Roth var.
carelica (Merclin) Himet Ahti) and identification of the mechanisms for the formation
of structural anomalies in it. The purpose of this study was to analyze the indexes of
CO,/H,0 exchange in common silver birch (Betula pendula var. pendula) and
Karelian birch (Betula pendula var. carelica) under natural and experimental
conditions at different nitrogen availability. The study was carried out in the sample
plots of the Forest Research Institute of the Karelian Research Center of RAS (south
Karelia, N 61045', E 34020') in the middle taiga subzone. Silver birch and Karelian
birch were studied under background and experimental conditions at different
NH4NO; availability. The indexes of CO,/H,0 exchange in the birches were measured
using the portable photosynthesis system LI-COR 6400XT (LI-COR Inc., USA) and
the pressure chamber Plant Moisture Vessel SKPM 1400 (Skye Instruments Ltd., UK).

The studies under natural background conditions showed that daily and seasonal
patterns of the variables of CO,/H,O exchange were similar in the two birch forms.
The wvalues of the stomatal conductance (g;), rates of photosynthesis (4) and
transpiration (£) in the leaf were higher in silver birch. The differences between silver
birch and Karelian birch in terms of the water deficit (WSD) and the saturating leaf
water content (WCj) increased with tree age and growing expression of structural
abnormalities of trunk tissues. When treated with nitrogen (NH4NOs3) both birch forms
demonstrated a rise in g, rates of 4 and E in the leaf. In silver birch the rise in the leaf
E rate came along with a rise in the water potential (#) of the foliated shoot. The
change accompanying the rise in leaf £ rate in Karelian birch was stabilization in ¥ of
the foliated shoot. The fact that the available water content (WC)) in the leaf of
Karelian birch is higher than in silver birch can testify to greater drought resistances of
Karelian birch.

The study was supported by grant (13-04-00827-a) of the Russian Foundation of
Basic Research (RFBR).
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NCIIOJIB30BAHUE W7 — MHI'MBUTOPA CEPUH-TPEOHMHOBBIX
INPOTEMHKWHAS3 1TIPH ATPOBAKTEPUAJIBHOM TPAHC®OPMAILINU
PACTEHUU

B.B ®enopuyk, A.N. Emen

I'Y «<MuactutyT numieBoit OnotexHosoruu u resomuku HAH Ykpaunb»
04123, Ykpauna, Kues, yi. OcunoBcbekoro, 2a,

e-mail: nikafedorchuk(@gmail.com

HenaBHo ObLIO MOKa3aHO, YTO HMCMOJIH30BAaHUE UHTUOUTOPOB MPOTEMHKUHA3 U
nporenHdocdaraz Bo BpeMs arpoOakTepualbHONW TpaHchOpMHUAIMA 3HAYUTEIHbHO
noBbIaeT AhPekTUBHOCTL TpaHchopmaluu cocHbl Oenoit (Pinus parviflora). B
YaCTHOCTHU, OBLJIO YCTAHOBIIEHO, YTO UCHOJIb30BaHUE TpUIIOONEepa3uHa yBEINUNBACT
b PexTUBHOCTH TpaHCcHOpMaIlMK IKCIUIAHTOB B 2,5 pa3a Mo CpaBHEHHUIO C KOHTPOJIEM
(Tang et al.,, 2007). beuio caesaHo MpeaNoNoxKeHUe, 4YTo TpUGIHOONepa3uH
UHTUOUpYyeT Caz+-KaJ'ILMOI[y.]'II/IH-SaBI/ICI/IMYIO ctumysiuio  3'-5' dochoamdcrepasbl
IUKIMYECKUX HYKJIEOTHJIOB, KOTOpas, B CBOIO OYE€pEe]b, UIPACT BAXKHYIO DPOJIb B
3alIMTHBIX MEXaHW3Max pacTeHud BO Bpems OakrepuanbHOl wuHGexkuuu. Ha
CETOAHSIIHUIA JIEHb AaKTyaJlbHBIM  BOIIPOCOM  OCTAae€TCsl MU3Y4YE€HHE  BIMSHUS
MHTUOUTOPOB pa3HBIX THUIMOB MPOTEMHKMHA3 Ha A(MPEKTUBHOCTH TpaHcHopMaIuu
[IBETKOBBIX PACTEHUIA.

B nanHoit paGore HamMu OBUIO M3YYEHO BIMSHUE WHIMOUTOpa CEpUH-
TPCOHMHOBBIX ~ [POTCHHKMHA3, B dYacTHOCTH Ca’'-KaqbMOLYIHH  3aBHCHMBIX
nporenHknHa3 - W7, Ha >(QQeKTuBHOCTh Agrobacterium — OINOCPENOBATEIBHOMN
TpaHchopMalliu JIBYJOJbHBIX pacTeHui. JlJis 3TOro MCroiab30Ball JIMCTOBBIE TUCKU
pasmepom 1,5-2,5 cM’ B KauecTBe dKcIuTaHToB N. tabacum. JleitctBue W7 (Sigma,
CIIA) u3zyyanu B quaria3zoHe ero koHueHtpanuii ot 5 1o 100 MmxkM mytem no0aBieHus
B cpedy JUlsl KO-KYJbTUBUpPOBaHUS ¢ arpobakrtepueid. Takike TeCTUpOBaIU BIUSHUE
MPOJIODKUTENIBHOCTH 00paboTku nHruoutopoM ot 10 mun j0 48 4. Tpanchopmarmro
NpOBOAWIM ¢ Hcnonb3oBaHueM mramma AGL1 A. tumefaciens, necyuiero miazMuy
pGH217 ¢ cenexkTUBHBIM MapKEpHBIM I€HOM /ipt, 00€CIEUNBAIOIIUM YCTOMYMBOCTD K
TUTPOMUIIMHY Yy TpaHC(OPMAaHTOB, W TeHOM gus. B pesynbTaTe NpOBEIECHHBIX
HccaeIoBaHul  ObUIO  YCTAHOBJIEHO, 4YTO 3(P(HEKTUBHOCTH TpaHCHOpMAIMHU, TIPU
ucrnoib3oBanuu W7 B koHueHTpanusix 25, 50, u 100 mxkM cocrasisia 70, 50 u 20%,
COOTBETCTBEHHO, 0 CpaBHEHMIO ¢ KOHTposieM (73%). OaHako, HECMOTpPS Ha TO, YTO
3¢ (HeKTUBHOCTD TpaHCc()OpMAIMU HE TMPEBbIIIaia KOHTPOJb, UCIOIb30BAaHUE JAHHBIX
KoHIleHTpaimii W7 NpUBOAWIO K 3HAYUTEIHLHOMY TMOBBIIMICHUIO 3()PEKTUBHOCTH
pereHepaluu 1 CKOpOCTH pOCTa pacTeHUH-PEreHepaHToB M0 CPABHEHUIO ¢ KOHTPOJIEM.
B vactHocTu, yepe3 10 aHeit HabMoga/IM pereHepauio moderos, a uepes3 MecsIl mocje
arpo0aKkTepuaibHO TpaHC(hOPMAIMK TONYYald IOJTHOLIEHHBIE PAacTE€HHUs, KOTOpbIE
nocturaiid 13 cM B BBICOTY, B TO BpeMs Kak B KOHTpoJie oHH He mpeBbimanu 0,5-1 cm.
Takum oOpa3oM, HamMu OBUIO YCTaHOBJIEHO, YTO HCHOIb30BaHue W7 mpu
Agrobacterium—onocpenoBatelibHOM TpaHchopMmaiuud 3(P(PEKTUBHO CTUMYIUPYET
pereHepanuio pactreHuit N. tabacum, TpaHCTeHHas TMpPHUPOJAa KOTOPBIX ObLIa
MOATBEPKICHA HAMU C TIOMOIIBIO MOJIEKYJISIPHO-TEHETUYECKOTO U TUCTOXUMUYECKOTO
METOJI0B aHAJIM3a.
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IMPROVEMENT OF AGROBACTERIUM-MEDIATED PLANTS
TRANSFORMATION USING W7, AN INHIBITOR OF CALMODULIN-
DEPENDENT PROTEIN KINASES

V.V. Fedorchuk, A.l. Yemets
Institute of Food Biotechnology and Genomics NAS of Ukraine
Ukraine, Kyiv, 2a Osipovskogo Str., e-mail: nikafedorchuk(@gmail.com

It was recently shown that the use of inhibitors of serine-threonine protein
kinases and protein phosphatases during Agrobacterium-mediated transformation
increases the efficiency of white pine embryos transformation significantly. For
instance, trifluoperazine (150 uM), an inhibitor of Ca*"-calmodulin-dependent protein
kinases, promoted 2.5-fold increase of the transformation frequency after embryos
treatment as compared to control samples (Tang et al., 2007). It was suggested that
trifluoperazine inhibits Ca®‘-calmodulin-dependent stimulation of 3'-5 'cyclic
nucleotide phosphodiesterase that plays an important role in the protective reactions of
plants during agrobacterial infection.

In this study we have investigated the effects of W7 on the efficiency of
Agrobacterium-mediated transformation of dicotyledons. We transformed aseptic
young leaf explants of tobacco (Nicotiana tabacum 1..), which size varies from 1.5 to
2.5 em?’. The effect of W7 (in concentrations from 5 to 100 uM) was studied by adding
inhibitor to the medium for Agrobacterium co-cultivation with explants. Also the
effect of inhibitor treatment duration from 10 min to 48 h was tested. Transformation
was performed using a Agrobacterium strain AGL1 bearing the pGH217 vector
construction with a selective marker gene /4pt (hygromicin resistance). All experiments
were performed in three replicates.

It was found that explants treatment with W7 in concentrations 25, 50 and
100 uM resulted in transformation frequency of 70, 50 and 20%, respectively,
compared to control (73%). Despite the fact that the transformation efficiency did not
exceed control, significant increase of regeneration efficiency and growth rate of
regenerated plants was observed after W7 treatment. Notably, we obtained full
regenerated tobacco shoots of 13 cm in height after one month of cultivation with W7,
while the control samples did not exceed 0.5-1 cm.

Thus, we have found that the use of W7 in Agrobacterium-mediated
transformation efficiently stimulates the regeneration of Nicotiana tabacum plants,
transgenic nature of which we have confirmed using molecular-genetic and
histochemical methods of analysis.
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BJAUSAHUE HOBBIX ®U3NOJIOT'MYECKHN AKTUBHbBIX BEIECTB
HA XPAHEHUE PO3ETOK FRAGARIA ANANASSA BHE CE3OHA

C.A. XanoBa
OI'BOY BIIO «Apocnasckas I'CXA»,
Poccus, Spocnasne, e-mail: khapovas@mail.ru

JIiis penieHus: CyIIecTBYIOIIMX B Ca/I0BOJICTBE U MUTOMHHUKOBOJICTBE MPOOIEM U
oOecrieueHMs]  HAcEJIEHWs  CTpaHbl  CBEXEH  IJI0J0BO-ATOJAHOM  TPOIYKIIMEH
OTE€YECTBEHHOT0 IPOU3BOJICTBA HEOOXOJAMMO TPUMEHSATH WHTEHCHUBHBIE HIIEMEHTHI
TEXHOJIOTUU, KakK /I TIOJy4eHUE BBICOKMX YpOXKaeB, TaK U BbIpalllUBaHUE
KayeCTBEHHOI'0 II0CAI0YHOI0 Marepuaia. B ucciieoBaHUAX MOCIEIHUX JIET, YYEHbIE
OTMEUAIOT BBICOKYIO 3(QQEKTUBHOCTh PEryJISTOPOB poOCTa MpU KYJIbTUBUPOBAHUU
CEJIbCKOXO35MCTBEHHBIX KYJIBTYP.

[lenpto Hameld paboThl OBUIO WM3YUUTh HOBBIE NpeHaparbl, IOJTYYEHHBIE Ha
OCHOBE TO3WJIMETAKPUIIOBOU KHCIIOTHI.

UccnenoBanus mnpopoaw  2011-2013 r. OnsIT  3aj00)KE€H Ha TEPUTOPUH
¢bepmepckoro xossiictBa «bypmacoBo» fpocnaBckoit oOmactu, a OMOXUMHUYECKHE
aHanmu3bl TOpoBoawiM  Ha Kadeape oxoigorun OI'BOY  BIIO «pocnaBckas
FOCYIapCTBEHHOM CEJIbCKOXO3AMCTBEHHOMN aKaeMUumn».

B ocennuii nepuoj o6pabaTbiBaiv po3€TKU PACTEHUI 3€MIISTHUKU TPEX COPTOB:
XoHeil, Dnbcanta, Mapmenajga peryjasiTopaMu pocTa, MOJIyYeHHBIM B SIpociaBckom
rocygapcTBeHHOM TexHuueckoMm yHuBepcutere (OI'BOY BIIO «AI'TY» - martent
Poccuiickoit ®eneparuu Ne 2448088, cokpamenno B Tekcte - (PPP Ne 88) u PPP
No 105 nHa ocHoBe TpudTUIaMMOHUEBO coin. 1. Kontponas (Boma) 2. Dkorenib
(xonTpoib); 3.PPP Ne 105; 4. PPP Ne 88.

Pozerku oOpabaThiBasiv peryyissTOpaMu pocTa, YKIaJAbIBaId B MOJIUITUIECHOBBIE
Memky o 500 mryk. XpaHwiu Mpu TeMIeparype 2°C 1o MapTa ¥ BBICAKHMBAJIU B
TEIUTUIY JJIs TOJIyYeHUsI CTaHJapTHOWM paccajbl BHE CE€30HA U PAHHETO YpOxKas.
HoBeie npenaparbl criocoOCTBOBAIM JIYUIIEMY XPAHEHHUIO PO3ETOK BCEX M3Y4YaeMBIX
coptoB: Mapmenana — 99%, Xoneit — 97%, Dnbcanta — 95%, uto Ha 7% BEbIIIE, YEM
nmpu oOpaboTke DkoreieM W Ha 22%, yeM KOHTPOJBHBIN BapuaHT. OOpaboTka
pacTeHuil B Hayajie BEreTallud U B TEPHUOJl BBIJIBUKEHUSI I[BETOHOCOB IpErapaToM
PPP No 105 Bemer K yBEIMYEHUIO YHCJA 3aBS3ABIIMXCS SATCOJ, YTO CYIIECTBEHHO
CKa3blBa€TCd Ha MPOJYKTUBHOCTH HacaXJeHWd. MOXKHO TNpeIIooKUTh, YTO
JIeHCTBHE MperapaTa Ha OCHOBE TO3WIMETOKPWIOBOM KUCJIOTHI IPOSIBISIETCS B COCTABE
peLenTOPHOTO KOMIUIEKca, KoTopbiii akTuBu3upyeT PHK- nonumepasy, ciocoOcTByeT
Hakoruiennto PHK. Tlpu atoMm unummupyercs npoiiecc O6nocuHTe3a 0eska.

Takum oOpazom, oOpaboTKa pO3ETOK BIMSIET HA AKTHBAIUIO (PU3UOJIOTHUECKUX
nporieccoB pactenuii. [Ipemapar PPP Ne 88 oka3biBaeT MoJIOKUTETBHO BO3JIEHCTBUE
Ha (OTOCHMHTE3 B JIUCTHAX 3EMIISIHUKM, MOBBIIIAET YCTOMUMBOCTH K OOJIE3HSIM B
MEpUOJl XpaHEHHUs, a B MEPHOJl YKOPEHEHMsI paccajibl CIHOCOOCTBYET YBEIUUYECHHIO
BCAChIBAIOIIMX KOPEUIKOB B 2,5 pa3a.
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THE IMPACT OF NEW PHYSIOLOGICALLY ACTIVE SUBSTANCE
ON STORAGE OF FRAGARIA ANANASSA'S CROWNS DURING THE
OFF-SEASON

S.A. Khapova
YSAA
Russia, Yaroslavl, e-mail: khapovas@mail.ru

We should use intensive technology elements for high productivity and growing
of quality seeding production. It also gives the solution of such a problem, as
providing population of our country with fresh domestic products (fruits and berries)
and it solves problems, existing in Russian gardening and plant nurseries. In the latest
researches scientists point out the high efficiency of plant growth substances on
cultivated crops.

The aim of our research was to study new preparations, based on tozilmethilacril
acid. Studies were hold in 2011-2013. The experience was conducted on the territory
of the farm “Burmasovo” (Yaroslavl region), but biochemical measures analyzes were
taken on ecology department of Yaroslavl State Agricultural Academy.

The crowns of strawberries of 3 cultivars (Honey, Elesanta, Marmolada) were
processed with plant growth substances in autumn. These substances were worked out
in Yaroslavl State Technical University (patent of Russia Federation No 2448088,
abbreviation PPP Ne 88 and PPP Ne 105, based on triethilammoniym salt). 1. Control
(water) 2. Ecogel (control) 3. PPP Ne 105 4. PPP Ne 88

Crowns were processed with plant growth substances, than 500 crowns laid in
plastic bags. These bags were stored in the temperature 2°C until March. Crowns were
planted in the greenhouse for seedling production in off-season and early crop of
strawberry.

New preparations promote the storage of crowns of all cultivars: Marmolada -
95%, Honey — 97%, Elsanta — 95%. It's 7 per cents more, than processing with Ecogel
and on 22 per cent more than in control group variant.

Processing plants with PPP Ne 105 at the beginning of vegetation and nomination
period of peduncle flower-bearing stem leads to increasing the number of ovaries. It
affects on productivity. We can suggest, that preparation based on tozilmethilacril acid
can be seen in receptor complex, which activates RNA polymerase and helps RNA
accumulation.

Wherein the protein biosynthesis is initiated. In conclusion, crown's processing
influences on activation of physiological processes of plants. PPP Ne 88 has positive
impact photosynthesis of strawberry's leaves, it also increases resistance to fungal
diseases during the storage, and at the time of seedlings” rooting it leads to increasing
number of absorbation suction roots at 2.5.
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OIITUMU3AIINA CEMEHHOI'O PABMHOXEHUA YV BU1OB POJIA
PAEONIA B CBSI31 C TPOBJIEMOM IMTOKOS CEMSIH

O.I'. byrty3oBa, H.A. 7Kuakunna

borannueckuit unctutyt uM. B.JI. Komaposa PAH
197376, Poccus, Cankt-Iletepoypr, yu. [1pod. [Tomnosa, 2,
e-mail: th_batygina@mail.ru

[IpoGnema ceMEeHHON penpoIyKIuu BUAOB poja Paeonia cBs3aHa ¢ HAJIMYUEM B
ceMeHax MOp(o-(U3MOJOTHYECKOTO SMUKOTUILHOTO TMOKOS, KOTOPBI omnpeesiercs
HEJIOPAa3BUTOCTHIO 3apO/IbIIa U (PU3NOJIOTUIECKUM MEXaHU3MOM TopMokeHus (ODMT)
IIpOpacTaHusi KOPHS U SIIUKOTHIIA.

B npuponme y pasHeIX BHJIOB IIMOHA 4YacTh CEMSH IPOpPAcCTalOT BECHOMN
CJIEJIyIOIIET0 Toja, Jpyrue 4epe3 roj Wiv JBa, 4TO CHOCOOCTBYET (POPMUPOBAHUIO
IIOYBEHHOI0 0OaHKa CceMsAH. OTO SBISETCA  CIEJCTBUEM TI'E€HETUYECKOH U
¢u3noNOrnYeckoil reTeporeHHOCTH 3apojbia. B xone smOpuoreHesa mojoBoil, He
T depeHIIMPOBaHHbIl HAa OpraHbl 3apoJIbIlll YCTYHNAeT MECTO COMAaTHYECKOMY,
muddepenimpoBanHoMy Ha opranbl (Batygina, Bruchin, 1994). Pa3Butue arekcoB
noGera ¥ 3apojbIIIEBOIO KOPHS, OYEBHJHO, TAaKK€ IMPOUCXOIUT IO pa3HbIM
MOp(hOTreHEeTHUECKUM IIporpaMMam.

B nanHoii pabore NmpoBOJIMICS HKCIEPUMEHT IO MPOPAIIMBAHUIO JBYX BUOB
Paeonia — P. anomala n P. veitchii, oTIM4alomuxcs creneHbpio auddepeHnanim
3apojiplllla B CEMEHM Ha MOMEHT JMCCEMUHAIMM, TIyOMHON IOKOS U CpOKaMu
npopactanus. CeMeHa, coOpaHHbIE €  pacTeHWil, HMHTPOAYUUPOBAHHBIX B
borannueckom canxy bBUH PAH, npopamuBanuce npu 0-3 u 20-22°C, a Takxe npu
NIEPEMEHHBIX TEMIIEpaTypax.

3pensle ceMeHa P. anomala reTeporeHHsl MO CTENEeHU AupPepeHnnanum
3apOIbIlla, KOTOPHIA MOXKET HaXOJUThCA Ha TIIOOYJSAPHOH, CEepJICUYKOBHIHOW WU
paHHe TopnenoBuaHON craguu. [lepexon k opra”oreHesy ocyectsisercs npu 20-
22°C. Cusarue OMT npopactaHusi NPOUCXOIUT NPU HU3KUX TeMIleparypax, 4To
MPUBOJUT K POCTY U BBIXOAY 3apojbliieBoro kopHs B Temie. Ilocie storo
SMUKOTWIBHBIA TOKOM Take CHMMaeTcs JeiictBueM Hu3kux temmeparyp (0-3°C).
MaxkcuMalnbHbIi MPOLIEHT MpopacTaHusl 3apOBIIIEBOIO KOPHS HaOII0IalICs Y CeMsH,
cOoOpaHHBIX ¢ HEJIO3PEJIBIX TUIOJAOIUCTUKOB — 75% B TeueHue 4 Mec. IpU IEPEMEHHOMN
temrneparype (rnepenoce ¢ 20-22 na 0-3°C) u 42% npu nocrossHHoi TemmepaTtype 20-
22°C. DNMKOTUIBHBIN MMOKOW cHUMaeTcss Hu3kumu temmneparypamu (0-3°C) B TeueHue
MecsLa.

Cemena P. veitchii, 3apoJbIlll KOTOPHIX Ha MOMEHT JUCCEMHUHAIIIU
muddepeHIpoBaH Ha OpraHbl, MPOpaIIUBAINCh MPU MOCTOSHHON TemmepaTtype 23°C.
Brixon kopemika Habmoaances yxe uepes 3.5 mecsua. s custus @®MT nipopacranus
AMUKOTWIA IPOPOCTKU BblAepkuBanIuch npu 0-3°C, a 3aTeM BBICAKUBAINCH B TPYHT U
JIaBAJIM MOJIHOIEHHBIE BCXO/IbI.

Takum 00pa3oM, B X0Jie IKCIEPUMEHTA YJAl0Ch COKPAaTUTh CPOK MPOpacTaHUs
CEMSH ¢ OJHOro roja 1o 5 mec. P. anomala v no 3,5 mec. y P. veitchii. Pe3ynpTaTsl B
JaJIbHEWIEM TOCHyKaT JJIsl MPaKTUYECKUX IeJIed MAacCOBOTO TUPaKUPOBAHUS
[EHHBIX JIEKAPCTBEHHBIX BUJIOB ATOTO POJIA.
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OPTIMIZATION OF SEED PROPAGATION IN SPECIES OF PAEONIA
IN RELATED TO PROBLEM OF SEED DORMANCY

0.G. Butuzova, N.A. Zhinkina
Komarov Botanical Institute of RAS
197376, Russia, St-Petersburg, Prof. Popov Str., 2, e-mail: tb_batyginal@mail.ru

The problem of seed reproduction in Paeonia species is related with the presence
of morpho-physiological epicotyl seed dormancy, which is conditioned by
underdeveloped embryo and physiological mechanism of inhibition (PMI) of root and
epicotyl germination.

In nature a part of the seeds of different peony species germinate in the following
spring, the others - a year or two later, that contributes to the formation of the soil seed
bank. This is a consequence of physiological and genetic heterogeneity of embryos.
During embryogenesis the sexual not differentiated on organs embryo replaces by
somatic one, differentiated on organs (Batygina, Brukhin, 1994). Development of
embryo shoot and root apexes is obviously realized according various morphogenetic
programs.

In this work the experiment on the germination of two Paeonia species —
P. anomala and P. veitchii, differ in the degree of embryo differentiation at the time of
dissemination, the depth of dormancy and periods of germination, was carried out.
Seeds collected from plants introduced in the Botanical garden of BIN RAS,
germinated at 0-3 and 20-22°C, and also at changing temperatures.

Mature seeds of P. anomala are heterogeneous in the degree of differentiation of
the embryo, which could be at the globular, heart-shaped or early torpedo stages.
Transition to organogenesis occurs at 20-22°C. Breaking down of PMI germination
occurs at low temperatures, that follows by the growth and yield of embryo roots in
warm. After this epicotyl dormancy is also breaking down by the influence of low
temperatures (0-3°C). Maximal percentage of embryo root germination was observed
in the seeds collected from immature carpels — 75% within 4 months at variable
temperature (transferring from 20-22 to 0-3°C) and 42% at constant temperature 20-
22°C. Epicotyl dormancy is removing by low temperatures (0-3°C) for a month.

The seeds of P. veitchii, which embryo at the moment of dissemination is
differentiated on organs, were germinated at constant temperature 23°C. Root exit was
observed already after 3.5 months. In order to breaking down PMI of epicotyl
germination seedlings were kept at 0-3°C and then planted in the ground where they
gave full germination.

Thus in the course of experiment we managed to reduce seed germination period
from one year to 5 months in P. anomala and 3.5 months — in P. veitchii. In future
these results could be used for practical purposes in mass replication of medicinal
species of this genus.
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BJAUSAHUE OK30I'EHHOI'O AYKCHUHA HA PA3BUTHUE KEHCKHUX
PENTPOAYKTUBHBIX CTPYKTYP ALLIUM TUBEROSIM ROXB. B
KYJDBTYPE IN VITRO

I'.IO. Bunorpanosa
borannueckuit unctutyt uMm. B.JI. Komaposa PAH
Poccus, Cankr-l1letepOypr, e-mail: galinavin@mail.ru

3apo/pIeBblid MEIIOK - BBICOKOOPTaHW30BaHHAsl YHOPSJAOYEHHAsh CUCTEMa, B
KOTOpOHl ~ MPOUCXOAST  KIIOUEBBIE  TPOLECChl  IOJIOBOM  penpoayKIuu:
muddepeHas raMer, OIUIOJJOTBOPEHUE W Pa3BUTHUE 3apoiblla. 3apo/IbIIIEBbIN
MEIIOK pa3BUBAETCSd BHYTPU MATEPUHCKUX TKaHeW cems3auaTka, (OPMUPYIOIMUX
CUCTEMY TpaHCIOpTa BEUIeCTB, OOecleynBaloNlyl0 (QU3NOJOoTHUecKuil OanaHc,
MOJISIPHOCT W MOP(OTeHETUUECKU TpagueHT (MO3UIMOHHYI0 HH(OpMalnio) B
3apOJIBIIIICBOM MEIIKE, KOTOphIe SBISIOTCS BaXHBIM (DaKTOpOM B Mpoiieccax
muddepeHmanuyg U crenuanuzanuu ero sneMenToB (I'epacumoBa-Hagammna, 1958;
Reiser, Fisher, 1993; EnaneeBa, 2002; Yadegari, Drews, 2004; Punwani, Drews,
2008). HcTtoyHUKOM TMO3UIMOHHON WHGOPMAIMA MOXET BBICTYNATh AYKCHH,
JIOKAJTU3YIOMIUKCSA B OIpENeIeHHBIX Yy4JacTKaX 3apObIIIEBOIO MEIIKa MO I'PaJHEHTY
ocu Mukponwmie-xanasa (Pagnussat et al., 2009).

C 1nenpl0 M3y4YeHMsS XapakTepa JEeMCTBHUS ayKCMHA Ha pPa3BUTUE KEHCKOIO
rametropura u aUPQEpeHINAINIO ero 3JIEMEHTOB IMPOBEACH aHaIu3 pPe3yJbTaToOB
KyJIbTUBUPOBaHUS OyTOHOB Allium tuberosum Roxb. (Alliaceae) B nepuon
MIPOXOKJEHUSI TPOIECCOB MEracloporeHe3a M pa3BUTHS 3apOJBIIIEBOTO MEIIKa Ha
ocHOBHOM cpenie BDS ¢ paznuunbsiMu koHIeHTparusamMu aykcuna (HYK — 0,5 mr/x, 1,0
mr/n u 1,5 mr/m). BeisBieHsl Hambosiee 4yBCTBUTEIBHBIE CTAUU K IK30TC€HHOMY
ayKCHHY: CO3pEBaHUE MEracropoluTa M MeracrnoporeHes; a Takxke 2-4-saepHbie
cTaauu (GOpMUPOBAHUS 3apOBIIIEBOr0 Mellka. B mepBoMm ciyyae OTMEYEHO JiBa
BapHaHTa pa3BUTHUS: 1) Mei03 MNPOMCXOIUT HOPMaIbHO C O0Opa3oBaHHMEM IOCIIE
MEpPBOrO  JICJICHUSI JUajbl KIETOK, COXPAHSIOUIMX [UIUTEIbHOE BpeMsl CBOIO
AKU3HECIIOCOOHOCTh, a B HEKOTOPBIX CIydyasX BCTYIUIEHHME BO BTOpOE JIEJI€HUE
MUKpPONWISPHOIN KIETKH, a HE Xalla3aJIbHON (YTO HE TUIMYHO JUIsi OMCIIOPUYECKOTO
Tuna); 2) ¢GopMUpOBaHUE JUIUIOCHIOPHUUECKOTO 3apO/IbIIIEBOI0 MEIIKa MOCPEICTBOM
MUTOTHYECKOTO JieJeHus Meracnopouura. Kpome Toro, peiicTBue 5K30M€HHOIO
ayKCHHa Ha ceMs3a4aTKU Ha CTaJIMM apXeClOpHaTIbHON KIETKU CTUMYJIUPOBAIO POCT
COCEHMX HYUCJUIIPHBIX KJIETOK U MX npoauddepanmo ¢ oOpazoBaHUEM
JIOTIOJTHUTEIBHBIX 3apOJIBIIIEBBIX MEIIKOB. YBEJIMYEHUE KOHIEHTPAIlMM TOpMOHa B
HEKOTOPBIX CIIyyasX MPUBOAWIO K HAPYUIEHUIO CUHXPOHHOCTHU JENIEHUI Ha TOJocax
U B pe3yJibTaTe K pa3uyHOMY 4YHCIYy sJep M KIEeTOK. Takke oTMeueHa paHHSsA
cHielMajIn3alysl >JEMEHTOB Ha MHUKPONWIAPHOM Iojifoce (0COOEHHO CHHEprui), U
3aJilepKKa - Ha Xajlla3aJbHOM IOJIf0ce. B HEKOTOpBIX ciayyasX MpH JIUTEIbHOM
KYJIbTUBUPOBAHUM OTMEUEHO JIEJIEHUE CUHEPTU]I, B €IMHUYHBIX - PA3BUTHE 3apO/IbIIa
Ha XaJla3aJbHOM IOJIIOCE.
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INFLUENCE OF EXOGENOUS AUXIN ON THE DEVELOPMENT OF
ALLIUM  TUBEROSIM  ROXB. FEMALE REPRODUCTIVE
STRUCTURES IN VITRO

G.Yu. Vinogradova
Komarov Botanical Institute of Russian Academy of Sciences
Russia, St. Petersburg, e-mail: galinavin(@mail.ru

Embryo sac is a high organized and ordered system in which the key processes of
sexual reproduction: gamete differentiation, fertilization and embryo development.
Embryo sac develops within the maternal tissues of ovule, forming a transport system
of substances allowing physiological balance, polarity and morphogenetic gradient
(positional information) in embryo sac, which are an important factor in the processes
of its elements differentiation and specialization (Gerassimova-Navashina, 1958;
Reiser, Fisher, 1993; Enaleeva, 2002; Yadegari, Drews, 2004; Punwani, Drews, 2008).
Source of positional information can be auxin located in certain areas of the embryo
sac across the gradient micropyle-chalaza axis (Pagnussat et al., 2009).

To examine the nature of the auxin action on the female gametophyte
development and its elements differentiation, we carryed out analysis of the flower
buds Allium tuberosum Roxb. (Alliaceae) cultivation during the processes of
megasporogenesis and embryo sac development on the BDS medium, containing
various concentrations of auxin (NAA - 0.5 mg/l, 1.0 mg/l and 1.5 mg/l). We revealed
stages the most sensitive to exogenous auxin: megasporocyte maturation and
megasporogenesis, and stages of 2-4-nucleate embryo sac formation. In the first case,
it has been pointed out two variants: 1) meiosis occurs normally with the formation of
the dyad cell after first division, which retain their viability for a long time, and in
some cases, micropilar cell entry in the second division, and not halazal cell (which is
not typical for bisporic type); 2) formation the diplosporic embryo sac through mitotic
division of megasporocyte. In addition, the effect of exogenous auxin on ovules with
archesporial cells stimulated the growth of neighbouring nucellar cells and their
proliferation with additional embryo sacs formation. An increase in concentration of
the hormone in some cases resulted in disturbance of the synchrony in divisions at the
poles and in the result to a different number of nuclei and cells. It has also been noted
early elements specialization on micropilar pole (especially synergids) and delay - on
halazal pole. In some cases, with long time culturing division in synergid and embryo
development on halazal pole was noted.
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CEMEHHAS TMPOAYKTHUBHOCTB COPTOB KAHHBI CAI[OBOIZI
(CANNA x GENERALIS BAILEY) B YCJIOBUSX JIEBOBEPEKHOU
JIECOCTEIIN YKPAUHDBI

JLIL Koa6', I'.C. 3axapenko’

[Tpunyukast onbITHAS CTAHLIUS,

VYxpauna, r. [Ipunyku, e-mail: lyubenik(@mail.ru

Huxwutckmii 6oTanmdeckuit cax — HarimoHanbHBINA HAY9IHBIN TIEHTP
298648, Pecniy6mka KpsiM, 1. SnTa, e-mail: cupressus@inbox.ru

Komnekuus xanubl cagoBoi Ha [Ipuiiynikoil onbeiTHON cTtaHuuu HanpoHanbHOU
aKkaJIeMUU arpapHbIX HayK YKpawHbl cO3JaHa MpU akTUBHON mnomomu Hukurckoro
O0OTaHMUYECKOTO caja, OTKyJa TOCTYNWIO OOJBIIUHCTBO COpTOB. OOBEKTOM
ucciefoBanus, mnposeneHHoro B 2012-2013 rr., Obumm coprta rpynmsl Kposu:
‘A.Wendgausen’, ‘Clara Buisson’, ‘Becénsie Hotku’, ‘Boctok-2’, 'Masctpo’, ‘Canror
[To6enn’, ‘Comneunas KpacaBuia’, oTiauyaromuecs B palioHe HCCIIeIOBaHUS
BBICOKUMU JEKOPAaTUBHBIMU KaueCTBAMU U MOJIb3YIOMIMECS CIIPOCOM B O3€JIEHEHUHU.
Kaxaplii copt Obu1 nipeacrtaBieH 20 pacTeHUSIMU

[Torennuaneuyto  ceMmeHHylo mnpoayktuBHocTh (IICII) ompenensuin 1o
KOJIMYECTBY CEMEHHBIX 3aYaTKOB B II[BETKAaX pACTEHUS; (PAKTUYECKYIO CEMEHHYIO
npoayKTUBHOCTh (PCII) — Mo KOJIMYECTBO CEMsIH, 3aBS3aBIIMXCS Ha PACTCHUU;
kodpdunment mioaonomenus (KIT) kak oTHoIeHre YKcia 1mI0/10B K YUCIIY 1BETOB B
COIBETUAX pacTeHus, a Kodpduiment cemenHnoit mnpoayktuBHoctu (KCII) kak
otHowmeHne OCII k mokazaremto [ICII.

UccnenoBanne nokasajio, YTo coOpTa CyIIECTBEHHO OTJIMYAIOTCS 1O KOJUYECTBY
IIBETKOB B COIIBETHH, KOJIMYECTBY 3aBSI3aBIIMXCS IUIOJJOB M CEMSH B IUIOJAX.
Haunmensine cpeHee 4MCIIO IIBETKOB B COIBETHH oTMeueHO Yy copTa “Camtot [Tobenpr’
(20,0+2.2 mr.), a HambOoawinee y ‘Boctok-2’ (25,0421 mr.). [Ipu sToM Haubolibiee
YUCJIO 3aBA3aBIIUXCS IUIOJAOB W3 IIBETKOB COLIBETUSI OTMEUYeHO Yy copTta ‘CamoTt
[ToGeas” (6,5+0,9 mT.), a HamMmeHbllee y 3apyOexHoro copta ‘A.Wendgausen’
(1,6+0,4 mit.). CperHee YUCIO CEMSIH B IUIOAE OJHOTO COIBETUS Y U3YYAEMBIX COPTOB
BappupoBanio ot 1,5+0,04 mr. (“A.Wendgausen’) mo 3,4+0,2 mr. (‘Bocrok-2°).
biu3kue K MakCUMajlbHOMY CpEJHEMY 3HAYEHUIO MOKa3aTelld yucia CEMSH B IUIOJE
uMmenu oreyectBeHHble copta ‘Camotr Ilobeas” u  ‘Cosnneunas Kpacasuna’,
cootBeTcTBEeHHO 3.,3+0,4 u 3,0+0,1 cemenu. B cBsi3u ¢ pa3IM4HBIM YKCIIOM IIBETKOB B
COIIBETUHU U IIBETOHOCHBIX NTOOETOB Ha PACTEHUHU COPTA 3HAYUTENILHO PA3IuvaroTCs 10
MOTEHIIMAJILHOW CEMEHHOU MPOJYKTUBHOCTH, KOTOpas BapbUpyeT oT 676,8+1,6
(‘Conneunas KpacaBuma’) go 2887.2+12.2 (‘Masctpo’) ceMsa3ayaTKOB Ha OJHOM
pacteHuud. B cBs3u ¢ pazinuMeM COPTOB IO 3aBA3BIBAEMOCTH IUIOJIOB M UHCITY
MOJIHOIEHHBIX CEMSH B IUIOJIE OHM 3HAYUTENIbHO BapbUPYIOT MO (aKTUYECKOH
CEMEHHOM TNPOJYKTUBHOCTH OTHEJIbHBIX pacTenuit — ot 7,1£0,5 cemsH vy
‘A.Wendgausen’ (KCII 0,76%) no 128,5+6,1 mT. y ‘Boctok-2" (KCII 7,22%).

[Tonyuennble pe3ynbTaThl IOKAa3bIBAlOT, 4YTO B YyciaoBusax JleBoOepexkHoM
JlecocTenu YkpauHbl y OOJIBIIMHCTBA U3YUYEHHBIX COPTOB KaHHBI CAJIOBOI yCHEIIHO
MPOXOJAT BCE ATAIbl PENPOTYKTUBHOTO MPOIIECCAa U BO3MOXHO BEJICHHE CEJIEKIIUU C
UCIIOJIb30BAHMEM B KaueCTBE pPOJUTEIBCKUX (OPM KaK OTEUYECTBEHHBIX, TaK U
3apyOeKHBIX COPTOB.
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SEED PRODUCTIVITY OF CANNA (CANNA X GENERALIS BAILEYS)
CULTIVARS IN THE CONDITION OF LEFT-BANK FOREST STEPPE
OF UKRAINE.

L.P. Kolb, G.S. Zakharenko

Prilutskaya experimental station

Ukraine, Priluki, e-mail: lyubeniki@mail.ru

Nikitsky Botanical Gardens — National Scientific Center
Crimea, Yalta, e-mail: cupressus@inbox.ru

Canna collection in Prilutskaya experimental station of National Academy of
Agrarian Sciences of Ukraine has been formed with an active help of Nikitsky
Botanical Gardens. The largest quantity of varieties was sent there from NBG-NSC.
The subjects of the investigations in 2012-2013 were varieties from Krozy group
‘A. Wendgausen’, ‘Clara Buisson’, ‘Vesyelye Notki’, ‘Vostok-2’. ‘Maestro’, ‘Salut
Pobely’, ‘Solnechnaya Krasavitsa’ differed by highly ornamental quality in the region
of the investigation and had a success in landscape gardening were the objects of
researches done. Each variety was presented with 20 plants.

Potential seed productivity (PSP) was determined according to the number of
ovules in plant flowers; real seed productivity (RSP) — according to the number of
seed-setting rate on the plants; fruiting coefficient (FC) — as the ratio of fruits number
to the number of flowers in the inflorescence of plant and coefficient of seed
productivity (CSP) — as the ratio of RSP to the index of PSP.

The investigation showed that varieties had intrinsic differences in number of
flowers in the inflorescence, number of capsules-setting and seeds in capsule. The least
average number of flowers in the inflorescence is in variety ‘Salut Pobedy’ (20.0+2.2)
and the largest — in variety ‘Vostok-2’ (25.0+2.1). Though the largest number of
capsule-setting per inflorescence was noticed in variety ‘Salut Pobedy’ (6.5+0.9), the
least — in foreign variety ‘A. Wendgausen’ (1.6+0.4). Average number of seeds per
capsule from one inflorescence in studied varieties varied from 1.5+0.04 (‘A.
Wendgausen’) up to 3.44+0.2 (‘Vostok-2"). Varieties ‘Salut Pobedy’ and ‘Solnechnaya
Krasavitsa’ have the closest to maximal average index of seeds number in capsule
(from 3.3+0.4 and 3.0+0.1 seeds). Varieties much differ on their potential seed
productivity which varies from 676.8£1.6 (‘Solnechnaya Krasavitsa’) up to
2887.2+£12.2 (‘Maestro”) ovules per plant due to the different number of flowers in an
inflorescence and peduncles on a plant. Because of the differences in fruit-setting and
number of valuable seeds per capsule varieties considerably vary in real seed
productivity of separate plant - from 7.14+0.5 seeds in ‘A.Wendgausen’ (CSP 0.76%)
up to 128.5+6.1 in “Vostok-2" (CSP 7.22%).

Obtained results show that in the conditions of Left-bank Forest Steppe of
Ukraine most of studied Canna varieties successfully pass through all stages of
reproductive process and breeding work is possible with the use of both native and
foreign varieties selection as the parents’ forms.
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POJIb KJETOYHOI'O OTBOPA B YCTOMYHUBOCTHU
TEHEPATUBHOM C®EPbI PACTEHMHM K BO3JEVCTBHUIO
MYTATEHHBIX ®AKTOPOB

E.A. KpaBen
I'Y «<MuactutyT numieBoit OnotexHosoruu u resomuku HAH Ykpaunb
VYkpauHna, r. Kues, e-mail: kravetshelen@gmail.com

[TonydyeHHble JaHHBIE CBHUJIETEIBCTBYIOT O TOM, YTO KIETOYHBIA OTOOp,
MIPOUCXOJIANUI B TeHEPATUBHBIX TKAHSIX PACTEHUM, BKJIHOYAs raMeToQuT, UTrpaeT
KJIIOYEBYIO POJIb B YCTOMYMBOCTH PACTEHUNW K MYTareHHOMY IEWCTBHUIO pagvalliul,
o0ecreunBasi «reHETUYECKYI0 YUCTOTY» B OoTOMCTBE. [uTonaTonorus reHepaTuBHOMN
chepbl pacTeHUl O3UMOI MINEHUIBI, PKU M SUMEHS OMPEENsIeTcs CIEKTPOM U
YPOBHEM  CIIOHTAHHOTO  MyTareHe3a JTUX T€HOTUIIOB U  XapaKTepusyercs
HecrnenupuIHOCThI0. B My»KCKO#l reHepaTUBHOI cdepe akKTUBU3UPYETCS IUTOMUKCHUC,
HapylIaroTCsl TOJSpHU3allds M CHUHTE3 IUTOIUIa3Mbl B TbliblieBoM 3epHa (113),
BO3pacTaeT MoJuMop(hu3M M CTEPWIHHOCTH MBUIBIIBI, a B Cllydae ramMmma-oOydeHus
MOSIBJISIOTCS. XPOMOCOMHBIE abeppalivy Ipu JeJIEHUH T'eHEepaTUBHON KIETKU U rMOemb
cnepmueB. CoriacHO MOPQOJOTUYECKUM KPUTEPHUSIM, KJIETOUYHBIM OTOOp B TKaHIX
MUKpoOcHopaHTusi TpejactaBieH pasHbiMu  Tunamu [IKI: Hekpozom B Xoje
MEHOTHYECKOro OoTOOpa W YTUIW3AIMU MBUIBIBI, ayTodaruell W amomnTo3oM Ipu
pazButuu [13 ¢ HapyIIEHHBIM CUHTE30M IIUTOILIA3MBI.

Ha »¢dextuBHOCTh KIETOYHOrO OTOOpa BIMSET YPOBEHb IUIOMJIHOCTH,
TeHOMHON HeCTaOWIBHOCTHU, TE€TEPO3UTOTHOCTH TEHOTUIIOB, a TaKXKe IOJIOBOMH
quMopdu3M. Y MOJIMILUIONIOB TaIIOHTHBIN 0TOOp JeficTByeT He Beeraa d(PppeKTUBHO,
YTO TPUBOJUT K COXPAHEHHIO TOTEHIUAJIBHO JICTAIBHBIX  IMOBPEXJICHUN.
[Monmummonaus y amioraMHOro Bujaa (pXKW) HWHAYIUPYET TOBBIIICHHE T'e€HOMHOMN
HECTAaOWJIBHOCTH U CHW)XEHHE YCTOWYMBOCTH K JeiicTBuiO cTpecca. Hampotus, y
aBTOTaMHOT'O BHJIa (IIIIEHUIIbI), OHA CIIOCOOCTBYET MOBBIIIEHUIO PaIUOYCTOMUYNBOCTH.
VY nmeHuipl oOHapyKeHa BhICOKAsi aKTUBHOCTH Mpei— U MeloThuueckoro oroopa, a y
pKM — TalUIOHTHOro OTOOpa. Y  JUIUIOMJHBIX TEHOTUIOB  HAOJIIOJAr0TCS
MoCJIeJOBaTeIbHOE CHU)KEHHE YPOBHSI XPOMOCOMHBIX abepparuit B
MUKpPOCTIOPOTEHE3€ K CTaJuM TeTpaj WIM MHUKPOCIOPHl U YIYUIICHHE KadyecTBa
MBUIBIIBI K 3aBepileHuto rarmiodasbl. MyKckas TeHepaTUBHAsI cUCTeMa MINEHUIbI, B
CpPaBHEHMM C KEHCKOH, MojBep:keHa Oojiee MHTEHCMBHOMY MYyTareHe3sy U MeHee
3 PexkTUBHO OCBOOOXKJTAETCSA OT MYTAllMOHHOTO Tpy3a, COXpaHsIS  CKpPBIThIE
MTOBPEK/ICHUS B Psijie TIOKOJICHUIA.

AKTHUBU3aIIUS MEXaHU3MOB KJIETOUYHOTO OTOOpa HOCUT MOPOTOBBIN xapakTep. B
Jana3zoHe MabixX 103 Y O—uHIylupoBaHHbIE MOBPEXKIECHUS COXPAHSIOTCS BO MHOTHX
KJIETOUHBIX T€HEepalusaX, HO C YBEJIMUEHUEM JI03bl OOJYyUEHUs «T€HETUYECKUIl rpy3»
nukBuaupyerca. Tak, depe3 aKTUBH3AIMIO ITUTOMUKCHCA YIAISIOTCS T€HETUYECKU
HecOallaHCUPOBAHHbBIE U HEpENapUpyeMble MHUIIMAIY MOJIOBBIX KJIETOK, PETYJIUPYETCS
YUCJIEHHOCTh U TPO(PUKAa MHUKPOCIOPOIUTOB U TMOJJIEPKUBAECTCS, TaKUM 00pa3oM,
TKAHEBBIY TOMEOCTa3 MbLUILHUKA.
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ROLE OF CELL SELECTION IN THE STABILITY OF PLANTS'
GENERATIVE SPHERE AT CONDITIONS OF IMPACT OF
MUTAGENIC FACTORS

E.A. Kravets
Institute of Food Biotechnology and Genomics NAS of Ukraine
Ukraine, Kiev, e-mail: kravetshelen(@gmail.com

The data being received shows that cell selection in generative tissues of plants
plays a key role in the plant resistance to the mutagenic effects of radiation, providing
a "genetic purity" in its progeny. Cytopathology of the generative sphere of winter
wheat, rye and barley plants is connected with genotype spectrum and level of
spontaneous mutagenesis and is characterized by nonspecificity. Cytomixis is
activated in the male generative sphere, polarization and synthesis of cytoplasm in the
pollen grain (PG) is violated. Polymorphism and pollen sterility rises and in the case of
gamma- irradiation appearance of the chromosomal aberrations in generative cell
division and death of sperm are observed. According to morphological criteria the cell
selection in cellular tissue of microsporangium is presented by different types of PCD:
necrosis during meiotic selection and utilization of pollen, autophagy and apoptosis in
the development of the PG. The ploidy level, genomic instability, heterozygous, as
well as sexual dimorphism has influence on effectiveness of cell selection. Haplontic
selection does not always acts efficiently for polyploidy genotypes leading to the
preservation of potentially lethal damage. Polyploidy for cross-pollinated species (rye)
induces an increase of genomic instability and decrease of resistance to stress. In
contrary, for self-pollinated species (wheat) it promotes to increase of radioresistance.
For wheat we found a high activity of pre-meiotic and meiotic selection, but for rye —
haplontic selection. In diploidy genotypes we have observed a steady decline of
chromosomal aberrations in microsporogenesis when approaching stage of tetrads or
microspores and improvement of the quality of pollen at the finale of haplophase.
Male generative system of wheat, compared with female one is exposed to more
intensive mutagenesis and less effectively exempt from the mutational load, keeping
hidden damage in a number of generations.

Activation of cell selection mechanisms has a threshold specific. Damages
induced by low levels of UV-B radiation are not eliminated by cell selection and are
preserved in many cell generations. High UV-B level has led to the activation of cell
selection due to which the "genetic load” is eliminated. We presumed that by the
activation of cytomixis the population of microsporocytes regulates its excess, and
simultaneously eliminates the mutational load and solves the problems of nutritional
character and so the tissue homeostasis in anther is maintained.
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PENPOJIYKTUBHASI CTPATETUSI PINUS SYLVESTRIS L., KAK
CIIOCOB COXPAHEHUSI TEHETUUYECKOI'O PA3HOOBPA3US U
AJIATITAIINU BUJIA K 3ACYXE

H.®. Ky3neuoBa

Bcepoccuiicknii  HayqHO-MCCIENOBAaTENbCKUI WHCTUTYT JIECHOM T'€HETHKH,
CeNIeKLUU U OMOTEXHOJIOTHH

Poccus, Boponex, e-mail: ekogenlab(@mail.ru

N3BecTHO, 4TO 104 BO3JAEHCTBHEM MOTOJAHOTO CTpEcca B CUCTEME «TE€HOTHII-
cpella» U «IOMYJALUsI-Cpesiay MPOUCXOIUT Tepepaclpe/ieieHue SHEPreTUYECKUX
3aTpaT MEX]Iy BEreTaTMBHOW M reHepaTUBHOU cdepoit pactenuii. B ogHom ciyuae,
OHM TPaTAT OOJIbIIIE YHEPTETUUECKUX PECYPCOB JJIsl 3allUTHl OHTOreHe3a. Bo BTopowm,
MO/JIEPKUBAIOT PENPOIYKTUBHOE YCWIIME pAacTeHUs B oHToreHese. O0e ajanTuBHbBIE
peaKkiiy, KaK JBe KU3HEHHbIE CTpATErnu, OJJMHAKOBO BAJKHBI ISl BBKMBAHUS BUJA B
IKCTPEMANIBHBIX YCIOBUSAX. [lenblo ucciaenoBanuii SIBISIETCSl M3ydeHHe aJanTHUBHBIX
MEepPeCcTPOeK, KOTOPhIE MpeTepreBacT reHepaTuBHas cepa COCHBI Ha MOIMYJISIITUOHHOM
YPOBHE 10 TPEM IKOJOTUYECKU 3aBUCUMBIM MpU3HAKaM (caMo(epTUIbHOCTb, IPOLICHT
M YUCJIO CEMSH Ha HIMIIKY) B JUIMTENbHOW JHMHAMUKE. AHAlIU3 CUCTEM CEMEHHOIO
pa3MHOXKEeHHsI TipoBojwics Tmpu camoonbuieHun (1987-1999 rr.) u cBoGogHOM
onbuieHuu (1987-2013 rr.) Ha 0JHON M TO¥ e MOIMYJISAIUOHHON BEIOOpKE. BBIsBIECHBI
KIIIOUEBbIE MEXaHU3MbI, KOTOPbIE YYacTBYIOT B (OPMUPOBAHUM T'€HOTUIIMYECKOTO
COCTaBa CEMSIH B ONTUMAaJIbHBIE TOJBI M B CTPECCOBOM TpaJUEHTE 5-TU 3acyX B
Boponexckoii obnactu (ot ciabdoit k cuiapHoi — 2001, 1995, 2007, 1991, 2012 rr.).
[IpocnexxeHbl IPOIECCHI, Pa3BUTUE KOTOPBIX UHIYIMPYET 3acyXa. DTO: MOJBUKHOCTh
CHUCTEM CEMEHHOI0 pPa3MHOXKEHHUS (CaMOOIIBUIEHHE - [E€PEKPECTHOE OINbLIEHUE,
YpOBEHb caMO(pepTHILHOCTH, MHOpEAHOE — ayTOpeTHOEe MMOTOMCTBO) MPU CBOOOTHOM
ONBUIEHUH; pACIIUPEHUE TE€HOTUIIMYECKON M3MEHUYMBOCTM B paMKax aJalTUBHOM
HOPMBI peakllud TNpU3HAKOB; JudQepeHiranbias peakiys JepeBbeB Ha MOTOAHBIN
cTpecc (MopajibHas, YYBCTBUTEJIbHAs W 3aCyXOYCTOWUMBAs TpyNIa T'€HOTHUIIOB);
CEJICKTHBHASI BBDKMBAEMOCTh CEMSIH ONpENIEJICHHOW TEeHETUYECKON KOHCTPYKIUU
(MHOpETHBIX TOTOMCTB M IIOTOMCTB OT 3aCYXOYCTOWYUBHIX (OPM) U JIp.

[TokazaHo, 4TO yCTOHYMBOCTh CEMSH K 3aCyX€ BhIPa0aThIBAETCS C YYACTHEM JIBYX
peakuuii — Hecrenuduueckoit u crnenuduueckoir. Hecnenuduueckas peaxius
YBEJIMYHMBAET B CEMEHHOM I€HO(OH/IE JI0JIF0 HHOPETHBIX MOTOMCTB, a crienupuyecKas
peakius — JOJdI0 MOTOMCTB OT 3acyXOycTOW4YMBBIX (GopMm. ColpsikeHHOe JelcTBUE
o0enx peakiuil aganTupyer TeHO(OH] BBDKUBIIUX CEMSH K HEOIaronpusTHHIM
YCJIOBUSIM CBOErO0 TroJla W COXpaHSAET UX TeHeTHYeckoe pazHooOpasue. Ho korna
TOTOJTHBIH CTpeCC MPEBBIIIACT AIANTUBHYIO HOpMY peakiuu (2012 r.) momyasairmoHHas
CUCTEMA YTpauMuBaeT ClIOCOOHOCTH K aJlalTalliu U ypoKaid MOIHOCThIO norudaet. [1pu
JIOJITOBPEMEHHOM  CEJIEKIIMOHHOM  JIaBJICHMHM, KaK 3TO HMEJIO MECTO Ha Iore
J€COCTENHON 30HBI, Hecnenuduyeckas U creuupuyeckas peakilud Beld K
(GOpMUPOBAHUIO JIOKATBHBIX JIECHBIX SKOCUCTEM CIIOCOOHBIX HE TOJIBKO BBIKUBATh, HO
1 YCIICIITHO BOCIIPOU3BOJAUTHCS B SKCTPEMATIBHBIX YCIOBUSX.
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REPRODUCTIVE STRATEGY OF PINUS SYLVESTRIS L., AS THE
PRESERVATION WAY OF GENETIC DIVERSITY AND SPECIES
ADAPTATION TO THE DROUGHT

N.F. Kuznetsova
All-Russian Research Institute of Forest Genetic, Breeding and Biotechnology
Russia, Voronezh, e-mail: ekogenlab(@mail.ru

It is known, that during weather stress, a redistribution of energy expenditures
expenses between the vegetative and generative sphere of plants in the system of
"genotype-environment" and "population-environment" take place. In the 1st case,
they use more energy resources for ontogeny protection. In the 2nd, they support the
plant’s reproductive effort in ontogeny. Both adaptive reactions, as two strategies of
species survival in extreme conditions, are equally important for the species viability.
The research aim is to study the adaptive reconstructions, which take place for a pine
generative sphere by 3 ecologically dependent traits (self-fertility, percentage and
number of seeds per cone) on the population level in prolonged dynamics. The
analysis of the systems of seed reproduction was carried out by self-pollination (1987-
1999) and open (1987-2013) pollination on the same population sample. The main
mechanisms that participate in the formation of genotypic structure of seeds in optimal
years and in stress gradient of 5 droughts in the Voronezh area (from weak to strong —
2001, 1995, 2007, 1991, 2012) are revealed. The adaptive processes, development of
which is induced by a drought are tracked. These are: mobility of seed reproduction
systems (self-pollination - cross-pollination, self-fertility level, inbred — outbred
progeny) during open pollination; expansion of genotypic variability within the
adaptive norm reaction of traits; differential response of individual trees to weather
stress (modal, sensitive and drought-resistant group of genotypes); selective survival
of seeds of the certain genetic structure (inbreed progeny and progeny from the
drought-resistant forms); etc.

It has been shown that drought-resistance of seed gene pool develops due to the
participation of two reactions — nonspecific and specific. Nonspecific reaction
increases a part of the inbred progeny in gene pool, and specific reaction increase a
part of the progeny from the drought-resistant forms. The conjoint action of both
reactions adapts the gene pool of the survived seeds to unfavorable conditions of the
year and preserves them genetic diversity. But when the weather stress exceeds the
adaptive reaction norm (2012) a population system loses ability for adaptation and its
yield completely perishes. During lasting selection pressure, as it took place in the
south of the forest-steppe zone, the nonspecific and specific reactions led to the
formation of local forest ecosystems, which are capable not only to survive, but also to
be reproduced successfully in extreme climatic conditions.
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CPABHUTEJIBHAS SMBPUOJIOI'UA PINUS SIBIRICA DU TOUR C
OJHOJIETHUM U ABYXJIETHUM I'EHEPATUBHBIM LIUKJIOM.

A.B. JIylmHal. HN.H. TpebelKOBa2

'KpacHosipckasi KpaeBasi CTAHIHS FOHBIX HATYPATHCTOB
Poccus, Kpacnosipek, e-mail: yunnatu(@gmail.com
ZI/IHCTI/ITyT Jleca um. H. B. CykaueBa

Poccus, Kpacnosipek, e-mail:_culture(@ksk.krasn.ru

B ecrectBeHHOM peBocToe 3amaaHoro CasiHa BCTpEYarOTCs YHUKAIBbHBIE 0CO0U
P. sibirica, 3aBepinaromue (GOpMUpPOBaHUE CEMSH B TE€UEHUE OJHOTO Troja, BMECTO
JIBYX JIET, KaK 3TO CBONCTBEHHO JIPYyruM IpejactaButessiMm pojaa Pinus. B pesynbrare
MPOBEJICHHBIX HCCIIeIOBAaHUI OBLIM YCTAHOBJIEHBI OCOOEHHOCTH HMOpUOTeHe3a Yy
ocobeil ¢ akcenepalyeil pa3BUTUS METACTPOOMIIOB, BBISIBIIEHBI CXOJCTBA U PA3IUUMsl C
TUITMYHBIMU TIpeJICTaBUTENAMU P. sibirica.

[TokazaHo, 4TO HauyajdbHBIE 3Tanbl dMOpUOreHe3a (3a0)KEHUE TEeHEPATUBHBIX
CTPYKTYp, POCT U pa3BUTUE CEMSIIOUEK, ONBUIEHUE) Y aHOMAJIbHBIX 0co0eil P. sibirica
MPOTEKAIOT TaK JKE€ KaK y TUIWYHBIX JepeBbeB. Pasznuums 3akmoyarorcs B
YMEHBIIEHUU TPOJIOJIKUTEIBHOCTH CBOOOIHOSEPHON (LIEHOLIMTHON) CTaAuKu TpU
dbopMUpoBaHUU KEHCKOro rameroduta. OILIOJOTBOPEHUE SIHIEKIETOK JepEeBhEB-
akcejeparoB He npoucxoguT. OOHapyKeHO MapTEeHOT€HETUYECKOE JIeJICHUE
raruiouTHON sfIiekIeTku. Pa3BuTHE 3apojiblieii ocTaHABIMBACTCS Ha TIOOYJISPHOI
CTauu, TaMEeTOPUT Jerpajupyer. YCTaHOBJIEHO, UYTO KOPPO3MOHHAsl IMOJIOCTh
(bopMupyeTcst He3aBUCUMO OT Pa3BUTHUS 3apO/IBIIIIA.

[To-BuanMoMy, 0cOOM ¢ YCKOPEHHBIM TI'€HEPATUBHBIM IIMKIOM HE CIIOCOOHBI K
€CTECTBEHHOMY CEMEHHOMY BOCIIPOU3BOJICTBY.
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COMPARATIVE EMBRYOLOGICAL STUDY OF PINUS SIBIRICA DU
TOUR WITH ONE AND TWO YEAR REPRODUCTIVE CYCLE

A.V.Lukina', LN. Tretyakova®

'Regional Centre for Young Naturalists

Russia, Krasnoyarsk, e-mail: yunnatu@gmail.com
2V N. Sukachevlinstitute of Forest,

Russia, Krasnoyarsk, e-mail: culture@ksk.krasn.ru

Unique individuals of Pinus sibirica Du Tour are found in natural forests of the
West Sayan mountainous region, which complete the forming of the seeds during one
year instead of two years as it is characteristic for the other representatives of Pinus
species.

In the result of our research we determined the features of embryogenesis of the
individuals with acceleration of megastrobili development. We also revealed the
similarities and differences with standard representatives of P. sibirica.

It is revealed, that the trees — accelerators of P. sibirica have the same early
stages of embryogenesis (the origin of reproductive structure, the growth and the
forming of ovule, pollination) as the standard trees do. The difference is that the free-
nuclear stage in forming of female gametophyte phases shorter. There is no
fertilization of ovules of the trees — accelerators. It was found that the haploid ovule
has parthenogenetic division. Embryo formation ends at a globular phase, gametophyte
destroys for 2 months. The corrosion cavity is forming independently of the embryo
development.

Presumably, the individuals with accelerating reproductive phase are unable for
natural seed reproduction.
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OCOBEHHOCTH PASMHOKEHUSA CAMPANULA SIBIRICA L.,
C. TAURICA JUZ. 1 C. TALIEVII JUZ. B KPBIMY (CAMPANULACEAE)

H.H. MupomHu4YeHKO

Hukurckuii 6otannueckuit can — HarmonanbHbIN HAyYHBIN [EHTP
298648, Peciyonuka Kpeim,r. fAnta, nrt. Hukura,

e-mail: Nataha.ru88@mail.ru

CewmeiictBo Campanulaceae npejcTaBieHO JTOBOJBHO OOJBIIMM YHCIOM BUJIOB U
*Ku3HeHHBIX (opm. M3zyuaempie namu Campanula sibirica L. u C. taurica Juz.
MPEJCTABISAIOT co0OW TpaBsHUCTHIE pacTeHuss 10 70 cM u 50 cM  BBICOTOI,
cooTBeTCTBEHHO, a C. talievii Juz., no nanusiM H.I'. JIpemmora u C.H. 3uman (2000)
U 10 HAIIUM HaOMIOJEHUSIM — MOJyKycTapHuuek 25—50 cM BbICOTOH. Y Bcex Tpex
BUJIOB (hOpMUpPYETCs TOBOJIBHO OOJIBIIIOE YKCIO IBETKOB. [[BeTKM nocturaior 2-3 cM.
[IpakTuyeckn Bce IBETKU 3aBS3bIBAIOT U106, [1110/1 y M3yyaeMbIX BUJIOB — HUXKHSA,
TpPEeXTHE3/IHasi, MHOTOCEMSHHAs, IOKpPHITas MKECTKUMHM BOJOCKAMH, MOHUKArOUIas
kopoOouka (Konakosckuid, 1985; Mupomnunuenko, 2014). [Tocne co3peBanus ceMeHa
BBICBINAIOTCSL 4Yepe3 3 TOphbl, PACIOIOKEHHbIE B OCHOBAHMM KOpOOOuku. Ilopbr
MIPUKPBITHL  KpbIlIIeukaMu. BcroMmoraTtenbHON CTpyKTypol mis (hopMUpoBaHUS U
BCKPBIBAHUS TOPHI CIYXKUT aKCUKOPH, KOTOPBIH IpecTaBisieT co00il MpUKpeIieHHoe
K OCEBOM KOJOHKE Iulojla oOpa3oBaHHWE C HEOOJBIIUMU MECAICTOI00HBIMHU
BbIpocTamMu. CeMeHa Jierkue M Menkue (qo0 1MM JUIMHOI), 007a7al0T BBICOKOU
BcxoxecTblo. Ha onHoit ocodu y C. sibirica dopmupyercs g0 4000 mTyk cemsH, y
C. taurica —no 11000 mryk cemsin, y C. talievii — no 13500 mtyk cemsiH. BexoxecTs
ceMsiH, coOpanHbiX B 2011 romy, mociie XpaHeHHs] MpU KOMHATHOH TeMmIieparype B
teueHue nByx Jner y C. sibirica coctaBuna Oosiee 50%, y C. taurica — 65%, y
C. talievii — 35%. A BcxoxecTb ceMsiH, coOpaHHbIX B 2012 rojy, npu npopaniiBaHuu
B siekabpe 2013 rona cocraBwia 'y C. sibirica okono 90%, y C. taurica — 6onee 85%, y
C. talievii — 65%.

JluccemuHanysl y JaHHBIX BUJIOB MpeJicTaBieHa 0aUIMCTOXOPUEH, B YaCTHOCTH,
OayucToaHeMoXopueil (Mpu MOMOIIM BeTpa) U OaJLTUCTO300XOpHEll (C MOMOIIBIO
JKUBOTHBIX, MPUBOSIIMX pPacTeHHE B JABI)KEHUE), a TaKKe SMU300X0pHel (mpu
HEIMOCPEJICTBEHHOM Yy4YaCTUM JKUBOTHBIX, KOrJja KOpPOOOUKH MPUKPEIUISIIOTCS K
MIPOXOJIAIIUM MUMO KUBOTHBIM).

I[ToMmumo cemennoro pasmuoxenusi, aia C. taurica u C. talievii XapaKTepHO
BEreTaTUBHOE pa3MHOXeHUue, B orauuue oT C. sibirica, y KOTOPOTO B TEPBBIN TOJ
oOpa3yeTcsi po3eTKa JHUCThEB, a BO BTOPOW — OJIMHAPHBIN reHepaTUBHBINA moder. Y
C. taurica n C. talievii Ha xopHeBulle (HOPMUPYIOTCS HOBBIE PO3ETKU JIUCTHEB,
JIalolIe TreHepaThBHBIE T100eru, oOpa3yrorcs KopHU. Bce 3To ycwiumBaer ux
penpoayKTUBHBINA ycnex. M3ydaemble BUIBI B YCIOBHUSX MPOU3pACTaHUS B TOPHOM
KpeiMy 00pa3yioT J1€BOCTOPOHHHME IIEHONOIYJIALUU C MpeoOiIaJalouiM YUCIOM
BUPTUHUIIBLHBIX 0CO0O€iA.

Takum oOpa3om, Oo0JbIIOE YKCIO OOpasylOIIMXCS CEMSH, HUX BBICOKas
BCXOXKECTh, criocoOHocTh C. taurica u C. talievii HE TOJBKO K CEMEHHOMY, HO U K
BErE€TAaTUBHOMY Pa3MHOKEHHIO, a TaKKe JIEBOCTOPOHHOCTh  IIEHOMOMYJISIUI
CBUJIETEILCTBYIOT O TOTEHIMAJIbHBIX BO3MOXKHOCTAX M3YYEHHBIX BHUJOB K
BO300HOBJIEHUIO U Pa3MHOXKEHHUIO B YCIOBHUSX MX HPUPOJHOrO apeaja B TOPHOM
Kpsimy.
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BREEDING FEATURES OF CAMPANULA SIBIRICA L., C. TAURICA
JUZ. AND C. TALIEVII JUZ. CRIMEA (CAMPANULACEAE)

N.N. Miroshnichenko
Nikitsky Botanical Gardens - National Scientific Centre,
298648, Republic of Crimea, Yalta, Nikita, e-mail: Nataha.ru88 (@ mail.ru

Family Campanulaceae is presented by quite a large number of species and life
forms. Studied species Campanula sibirica L. and C. taurica Juz. are herbaceous
plants up to 70 cm and 50 cm in height, respectively, and C. talievii Juz., according to
N.G. Dremlyuga and S.N. Ziman (2000) and according to our observations - half-
shrub 25-50 cm tall. All three types form a fairly large number of flowers. Flowers are
2-3 cm. Practically, all the flowers set fruits. Fruit in the species is inferior, tri-locular,
polyspermous hairy, drooping capsule (Kolakovsky, 1985; Miroshnichenko, 2014).
After ripening seeds are released by three pores at the base of the capsule. Pores
covered with lids. Supporting structure for pores formation and opening is aksikorn,
which is the structure with small moon-like outgrowths hailed to the centre column of
capsule. Seeds are light and small (up to Imm length) with high germination ability.
One plant C. sibirica formed up to 4000 seeds; C. taurica — up to 11000 seeds;
C. talievii — up to 13500 seeds. Germination of seeds collected in 2011, after storage at
room temperature for two years for C. sibirica was over 50%; for C. taurica — 65%;
for C. talievii — 35%. Germination of seeds collected in 2012, while germination in
December 2013 for C. sibirica about 90%; for C. taurica — more than 85%; for
C. talievii — 65%.

Dissemination in these species is presented by ballistohoriya, in particular,
ballistoanemohoriya (by wind) and ballistozoohoriya (with the help of animals), and
epizoohoriya (with direct participation of the animals when capsules are attached to a
passing animal).

Besides, seed propagation for C. taurica and C. talievii vegetative one is typical
contrary to C. sibirica, which forms a rosette of leaves in the first year and single
generative shoot in the second. In C. faurica and C. talievii new rosettes of leaves
given generative shoots and roots are formed on rhizome. All these features increase
their reproductive success. Studied species form left-coenopopulations with a
predominant number of virginal individuals in growth conditions in the mountainous
Crimea.

Thus, a large number of seeds, their high germination, and the ability of
C. taurica and C. talievii not only to seed propagation, but also to the vegetative one,
as well as left-hand coenopopulations show to the potential opportunities of the studied
species to renewal and reproduction in the conditions of their natural habitat in the
mountainous Crimea.
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PA3BBUTHUE SJHAOCHEPMA Y IUXOI'AMHBIX COPTOB I'PELIKOI'O
OPEXA (JUGLANS REGIA L.)

M.A. IIbiHTS

HUWU CanoBonctsa u ITummeBsix TexHomoru

Pecny6nuka Monnoa, MD19 Kumunoy, yi. Koctioxxens 14,
e-mail: mariapintea(@yandex.ru

Haubonee BaxkHOI1 4acThiO IJ10/1a TPELIKOTO opexa siBsieTcs 3apoAbiul. [loaromy
MpoOJIeMbl, CBSI3aHHBIE C €r0 pa3BUTHUEM, MPEJCTABISIOT 0COOBIN MHTepec. B Hammx
OMbITaX, IIOCBAIIEHHBIX ONBUICHUIO U 3aBA3BIBAHMIO IUIOJOB TPEIKOTO Opexa,
YCTaHOBJIEHO, YTO HOpPMallbHOE (OPMUPOBAHHUE 3apOAbIlIa Y Pa3HBIX JAUXOTAMHBIX
COPTOB 3aBUCUT OT TIpoTeKaHwsi HHAocrepMmoreHe3a. C  1eIbI0  BBISBICHUS
MopdoduznoIoruuecKux 0CoOOEHHOCTEN pa3BUTHS YHAOCIIEPMA TIPOBOAMIIN MPSMbIE U
oOpaTHble cKpeluBaHUs 12 MOJJABCKUX JUXOraMHBIX CcOpTOB. Mcmomin3ys
UTOIMOPHOJIOTUYECKHAE U TUCTOXUMUYECKUE METO/IbI, TECTUPOBAIHU JOKAIU3AIMIO U
cojiepkaHne (GEepPMEHTOB, TOJUCAXapuoB, OEJIKOB, HYKIEUHOBBIX KHUCIOT B
COOTBETCTBYIOUIUX CTPYKTypax. BBISBIEHO, 4TO Ha NEPBBIX CTAAUIX HHAOCIEPM
xapakrepusyercsi HeratuBHou [IIMK peaknueil m MakCUMaJIbHBIM COJEpKAHHEM
0enKkoB, cj1a0bIM BBISIBICHUEM acKOpOMHOBOI KUCIOTHI W ¢epMmeHToB. Hambomee
BBIPABHEHHOE DPAa3BUTHUE SJEPHOIO HHAOCIEPMA YCTAHOBJIEHO IIpU CBOOOIHOM
ONMBUIEHUM BCEX JIUXOTAaMHBIX TeHOTUINOB. OJIHOBpPEMEHHbIE [EJICHHUS TEPBBIX
KPYHHBIX s/iep NPUBOAAT K (POPMUPOBAHUIO LIEHOIUTA B BUJIE €IMHOIO IUIAcTa WU
raycropuaibHo. Ilepexon siaepHOro »sHAocepMa B KIETOYHBIA  (IEHOIIMTHBIE
CTPYKTYpbl) IPOUCXOIUT MpU 00pa30BaHUU OKOJIO OJHOMN THICSIUU AJI€p KaK B IPSIMBbIX,
TaK U OOpaTHBIX CKpenuBaHusIX. [IporormHuyHbie TeHOTHUNBI OO0Jagar0T Oosee
YCKOPEHHBIM TEMIIOM JICJICHUS JHJOCIEPMAIBHBIX SJEpP YeM MpOTaHIpUYHBIE.
HezaBucumo ot Tuma jguxoramMuu (QopMuUpyoTcs TUNEpTpOoGUpPOBAHHBIE Spa,
KOTOpbIE MOTYT OBITh O0BEJEHEHBl B KOHIUIOMepaThl. [Ipu OTCyTCTBUM ONbUIEHMS, a
TaK)K€ B HEKOTOPBIX MEKCOPTOBBIX ONBUIEHUSAX OOHAPYKEHbI aHOMAJIbHBIE JENIEHUs, a
TaK)K€ II0JHAs OCTaHOBKAa IpoXoxkJaeHus JeneHuid. CylnecTBeHHOe ocabiieHue
MeTaboaM3Ma DHJIOCHEPMAIIBHBIX SAEp CMEHSIETCS YBEJIMYEHHUEM TMOJMCaXapuIHBIX
rpaHyJl Iepe]] MepeXoIoM B KIETOYHOEe cocTosiHue. [lepexoa simepHoro sHaocnepma B
KJIETOUHBIN MPOUCXOJIUT MPHU JIOCTHKEHUU IIAPOBUIHOTO 3apOJIbIIa MaKCUMATBHBIX
pa3MepoB, MOYTH OJHOBPEMEHHO y MPOTOTHHUYHBIX M MPOTAHJAPUYHBIX T€HOTHIIOB.
Bo3HUKHOBEHHE KJIETOYHBIX MEMOpaH MPOUCXOJIUT MEPBOHAYAIBHO B OTJIEIBHBIX
oyarax M  SIPKO  BBIJCJSIETCS ~ HEKOTOpPBIMH  ¢depMeHTaMH  (O0COOEHHO
CYKIIMHATIETUPOreHas3a U NepoKCcuIas3a).

[IpoBeneHHbIE  WCClleOBaHUS  TOKA3bIBAIOT, 4YTO  TpaHCPOPMUPOBAHME
HHJAOCIIEpMA B3aMMOCBSA3aHO C€ HEKOTOPHIMU CTAJUsIMU  pPa3BUTHUS  3apo/IbIIIa.
WNuTeHcuBHas pe3opOLuMsl KJIETOYHOro dHJOcIepMa HaOMofaercs B MEPUO
BO3HUKHOBEHMS OMIaTepaIbHON CerMeHTAIlMK 3apO/IbIIa.
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ENDOSPERM DEVELOPMENT OF DICHOGAMOUS WALNUT
(JUGLANS REGIA L.) VARIETIES
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Walnut embryos represent the main part of the fruit. Therefore the problems of
its development are very important. In our experiments concerning pollination and
fruit set it was established that a normal formation of the embryo within different
dichogamous varieties depends of the processes of endospermogenesis. Researches
have been effectuated for evaluation of the morphophysiological peculiarities of
processes of endosperm development in different dichogamous types of intraspecific
pollination.12 moldavian dichogamous varieties and perspective selection were
experimented in direct and indirect hybridisation. On the basis of cytoembryiological
and hystochemical methodology localization and contents of enzymes,
pollysaccharides, proteins and nucleic acids within respective structures were tested.

Development of the walnut endosperm at the first stages is characterized by a
negative PAS and maximal intensity of protein reactions, a weak detection of ascorbic
acid and enzymes. The most homogenous nuclear endosperm was established for the
open pollination of all dichogamous genotypes. Synchronic divisions of the first large
endosperm nuclei lead to cenocyt formation, which is either a whole even layer, or
haustorial bands.Transformation of endosperm nuclei in cellular structures (cenocyt
structures) occur for all dichogamous types when around one thousand of nuclei are
developed in open as well as direct and indirect hybridisation. Protoginous genotypes
have a more accelerated rhythm of endosperm nuclei division compared to
protandrous ones. Irrespective of dichogamy formation hypertrophycal nuclei, as well
as theirs fusion and conglomerated are detected. In the absence of pollination and in
same controlled pollination anomalous divisions or a full stop in endospermogenesis
processes are established. Gradual decreasing of the endosperm nuclei metabolism is
changed by increasing of enzymes activity and the appearance of the polysaccharides
granules in the approach of cellular state. The transition of endosperm nuclei to
cellular stage happens when the globular embryo reaches the maximal dimensions
almost simultaneously in protoginous and protandrous genotypes. Initiation of cell
membranes, first in separate seats, is brightly marked by some enzymes (especially
succinatdehidrogenaza and peroxidaza) and disappearance of PAS reaction. This study
shows that transformations of the endosperm of walnut are inseparably linked with
certain stages of embryo development. An intensive resorbtion of cellular endosperm
is observed in the period of the appearance of embryos bilateral segmentation.
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IMBPUOKYJIBTYPA KAK CIIOCOBb MACCOBOI'O
TUPAXKUPOBAHUA PENIKUX PACTEHUI HA IPUMEPE
CARDIOCRINUM GLEHNII A DIOSCOREA CAUCASICA

A.A Topmmuaosa, O.I'. Byty3oBa

borannueckuit unctutyT uM. B.JI. Komaposa PAH,
197376, Poccus, Cankt-Iletepoypr, yiu. [1pod. [Tomnosa, 2,
e-mail: altorsh62(@mail.ru

[Ipumenenue metoga AMOPUOKYIBTYpPHl Hambosiee 3(GHEKTUBHO IS BUJOB,
XapaKTepU3YIOIUXCSl  3aTPYJHEHHBIM  IPOPACTaHMEM CEMsSIH, OOYCIOBIEHHBIM
HAJIMYUEM CIIOKHOTrO TUma Iokos. CaMoi TpyIHOW TpyIIoOil B 3TOM OTHOIICHUU
SBJISIIOTCSL ceMeHa ¢ MOP(O-(HU3NOTOTHIECKUM TUIIOM TOKOS, KOTOPBI OnpesenseTcs
COUETAHMEM  HEJOpPa3BUTHS  3apojblllla HA  MOMEHT  JUCCEMHUHAIMM  C
¢busznosiornyeckuM MexaHusMom TopMmoxkeHust (OMT) mnpopacranus (Huxosaena,
1967, 1993). IIpouecc nopaszButus 3apojbiia u cHATud O®MT npopacranust ceMeHU
SBJISIIOTCSL  TEMIIEPaTypO3aBUCUMBIMU U TpeOyeT JIUTENbHOW MpeIOoCeBHOU
MOJITOTOBKH, CIIeNU(DPUUHOM /17151 KaXK0ro BHUIA.

[lens maHHOM paboOThl cOCTOSAIA B ONTUMU3ALIMK IPOPACTAHUS MTOJAOOHBIX CEMSIH
MyTeM TNpOpAIUBaHUS W30JIMPOBAHHBIX 3apOABIIIEH B KyJIbType in vitro. Bumsl
Cardiocrinum glehnii n Dioscorea caucasica, BbIOpaHHBIE B KauecTBE OOBEKTOB
UCCIIeIOBAHUs, OTHOCATCSA K PEJKMM U HCYE3aIOIUM, UX CEMEHA XapaKTepHU3YIOTCS
HanureM Mop(}o-(hU3NOIOTHIECKOTO THUITA TTOKOSI.

IIpopactanue cemsin C. glehnii u D. caucasica B NpUpOAE NPOUCXOAUT Ha
BTOpoii u mocaeaywmme (3-4) roapl, B Ja0OpaTOPHBIX YCIOBUAX TpeOyeTcs
JUITEIbHAS CTpaTU(QUKalldsg B JBa dTala ¢ MEPEHOCOM Ha pa3Hble TeMIEPaTypbl
(Kondo T. et al, 2006; TuroBa, Topmmunosa, 2014). 3aposii B ceMeHax Tporajics B
pOCT TIpU TMOJOXKUTENbHBIX TeMmieparypax (18-25°C), oaHako Ui 3aBepIeHUS
pazButus emy TtpeboBaics xonona (0-3°C). Ilpopacranue Takke MPOUCXOJIUIO TPHU
MOBBIIIIEHHBIX TEMIIEpATypax C MpeABaApUTEIbHBIM BBIJIEPKUBAaHUEM Ha Xojoje. Bech
TMpoI1iecc mpopaniuBanus ceMsiH 3aHumali 11 - 12 mecsiies.

Jlis Toro, yToObl M30€XKaTh BIMSHUS OKPYKAIOMIMX CTPYKTYp CEMEHU Ha
3apO/bINL, HamMW ObUIM MPEJUPUHSTHl  YJAuHblE TONBITKUA  KYJbTUBUPOBAHUS
M30JIMPOBAHHBIX 3apOJIBIINIC ATUX BUJOB Ha cpele B KYJIbType in vitro.
Hcnonrs3zoBasiach MoauduimpoBanHas cpeaa Mypacure u Ckyra ¢ MOJIOBUHHBIMH
KOHIIEHTPALIMSIMU MAKpO- U MUKPOCOJIEH, 4TO OKa3aJloCh ONTHUMAJIbHBIM JUIsI pOCTa
3apojpliieil. B pe3ynbrare 3KCNEPUMEHTOB OBLTM TOJYUYEHBI MPOPOCTKU pacTeHUi
pa3Mepom oT 2 J10 5 cM yxke 3a 2,5 mMecsla KyJIbTuBUpoBaHus. JlanbHelilee pa3BuTue
MPOPOCTKOB Ha cCpelie ¢ MOCIeAyIoleld BbICAJKON B TPYHT IO3BOJWIO TOIXYYUTh
HOpPMaJIbHbIE PACTEHMUSI.

Paboma noooepocana epanmom PDPDPU (npoexm Ne 13-04-96605p e a) u
aomunucmpayueii Kpacnooapckozo kpas.
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EMBRYOCULTURE AS A METHOD OF MASS REPLICATION OF
RARE PLANTS ON THE EXAMPLE OF CARDIOCRINUM GLEHNII
AND DIOSCOREA CAUCASICA

A.A. Torshilova, O.G. Butuzova

Komarov Botanical Institute of RAS

197376, Russia, St-Petersburg, Prof. Popov Str., 2,
e-mail: altorsh62@mail.ru

Application of embryoculture method is the most effective for species
characterized by shortness seed germination, conditioned by the presence of a complex
type of dormancy. The most difficult group in this respect is the seeds with morpho-
physiological dormancy type, which is determined by the combination of
underdeveloped embryo at the time of dissemination with physiological mechanism of
inhibition (PhMI) germination (Nikolaeva, 1967, 1993). The process of embryo
postdevelopment and breaking of PhMI of seed germination occurs to be temperature
dependent and requires long seedbed preparation specific for each species.

The aim of this work was to optimize the germination of such seeds by
germination of isolated embryos in culture in vitro. The species Cardiocrinum glehnii
and Dioscorea caucasica, selected as research objects are rare and endangered; their
seeds are characterized by the presence of morpho-physiological type of dormancy.

Seed germination C. glehnii and D. caucasica occurs in nature on the second and
subsequent (3-4) years, whereas in laboratory conditions a long stratification in two
stages at different temperature regimes is required (Kondo et al., 2006; Titova,
Torshilova, 2014). Embryo in the seeds start to grow at positive temperatures (18-
25°C), but it needs a cold (0-3°C) to complete the postdevelopment. Germination also
occurred at higher temperatures with preliminary storage in the cold. The whole
process of seed germination held 11-12 months.

In order to avoid the influence on the embryo of surrounding seed structures, we
have made successful attempts of cultivating isolated embryos of these species on the
medium in culture in vitro. The modified Murashige and Skoog medium with half
concentration of macro-and micro salts was used that proved to be optimal for embryo
growing. As a result of the experiment plant seedlings of 2 to 5 cm long were obtained
in already 2.5 months of cultivating. Further development of the seedlings on the
medium followed by planting in soil yielded normal plants.

The work was supported by RFBR grant (project Ne 13-04-96605p e a) and
administration of Krasnodar region.
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