2 BUOTEeXHOIOTHS
2.5 KitoHapHOe pa3MHOKEHHE PaCTEHHI

The application of brassinosteroids in tree rooting technologies

Demidchik V.'*, Przhevalskaya D.}, Charnysh M.}, Gorsky I., Usnich S.%, Smolich I.%,
Kolbanov D.%, Zhabinskii V.N.2, Khripach V.A 2, Sokolik A.*

Department of Plant Cell Biology and Bioengineering, Biological Faculty, Belarusian
State University, 220030, 4 Independence Ave., Minsk, Belarus

*Email: dzemidchyk@bsu.by

?|nstitute of Bioorganic Chemistry NASB, Minsk, Belarus

Plant propagation techniques using seeds or in vitro cloning are still not available for most
ornamental cultivars of woody plants. Trees can lose their unique phenotypes when
transferred to in vitro systems. Thus development based on the classical rooting
technologies with green cuttings is crucial for improvement of propagation of green
cuttings (shoot cuttings). To induce rhizogenes in green cuttings, ornamental horticulturists
mainly use auxins, such as indole-3-butyric acid (IBA) or indole-3-acetic acid (IAA).
However other hormones can also potentially be applied for rooting. Recent studies have
shown that brassinosteroids (BRs) can act as synergists of auxins. Here we tested the
hypothesis that these substances can also stimulate rhizogenes in trees and shrubs. We have
examined the ornamental woody plants. These methods have low effectiveness but they
make it possible to cultivate very high quality elite plant clones. Bioengineering
approaches used for vegetative propagation of ornamental plants should relie on new
techniques for increasing rate of rooting and survival of effect of epibrassinolide (EB),
homobrassinolide (HB) and epicastasterone (EC) on rooting of green cuttings of Thuja
occidentalis L. (Smaragd), Picea abies L. (Nidiformis), Juniperus scopulorum Sarg. (Blue
Arrow), Berberis thunbergii DC (Dart’s Red Lady), Cotoneaster lucidus Schlecht., Acer
platanoides L. (Drummondii) Crataegus x media (Paul’s Scarlet) and Forsythia x
intermedia (Golden Time). We also compared effects of BRs with the action of auxins and
substances with combined BR/auxin structures, such as tetraindolbrassinolide (TIBR),
tetraindolcastasterone (TICS) and indolcastesterone (ICS). Obtained results have
demonstrated that, in control group (treated with water), the rate of rooting was very low
(10-20%). Treatment with of BRs increased rooting rate by two- to five-fold. Very similar
results were obtained for auxins, however, in some cases, auxins were less effective as
BRs. Response to BRs varied in different species suggesting significant complexity and
evolutionary divergence in BR action on rooting of woody plants. Picea abies L.,
Juniperus scopulorum Sarg. and Berberis thunbergii DC demonstrated highest rooting rate
after treatment by BRs. Intriguingly, EC was the most effective stimulator for some woody
plants with much greater effect than other BRs and auxins. TIBR, TICS and ICS
demonstrated less pronounced effects on rooting however they also caused some
stimulation. Overall, these data demonstrated that BRs act as stimulators of formation of
root system in woody plants and can be used commercially for root growth stimulation in
plant biotechnology and ornamental horticulture.
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Opxujen — MHTEpEeCcHas TPyNNa PAacTEHUH, MHOTHME M3 KOTOPBIX SBISIFOTCS PEAKUMH H
BHECEHBl B CIIMUCKM HcYe3aroumMx BuaoB. OIHMM M3 BO3MOXHBIX ITyTEH COXpaHEHHS
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OPXH[HBIX SIBJIICTCS WX HCKYCCTBEHHOC pa3MHOXEHHE B KylIbType INn Vitro c
MOCIICAYIOIMM BBEJICHHEM B NPAKTHKY LBETOBOJCTBA KaK BBICOKOJIEKOPATUBHBIX
pacTeHuid, MO0 BO3BpAIlCHWEM B ECTECTBEHHYIO cpeny obutanus. Jnsg peuieHus
poOIeMBl COXpAaHEHUs PpEAKHX M MCYE3AIOUIMX BHUJOB, YBEIMYCHUS KOJIMYECTBA
MOCAZI0YHOr0 MaTepuala PaCTeHUH IHUPOKO HCIOIb3YIOTCS OMOTEXHOIOTHUECKUE METO/BI,
B TOM uYHcie KiIoHanpHOEe MuKpopasmuokenne (KMP) pacrenmit. Baxwueitmmm
napamerpoM npu KMP sBnsiercsi rpaMOTHO MOJOOpaHHBIA COCTaB MUTATEIBHOM CpPEBbI,
0COOCHHO COOTHOLICHME M KOHLEHTpauus peryisropoB pocra (PP) B meii. B paGote
aHAIN3UPOBAIIH BIIMSIHUE Ppa3IMYHBIX KOHIICHTPALUH LUTOKUHUHOB
(6-6ensunamunonypuna (6-BAII), THaHa3ypoHa, KHHETHHA) B COBOKYMHOCTH ¢ 0,5 Mr/i
nHpomurykcycHoit kucnotel (MYK) B cpene  Mypacure-Ckyra (MC) Ha opraHorenes
pacTeHHii-pereHepaHToB opxuneil Banael rudpunuoit (Vanda hybrida), amexroxmiyca
PokcGypra (Anoectochilus roxburghii Wall.) u mumapuca JI€sens (Liparis loesélii L.).
Pacrenust  KyIbTUBMpOBaIM B YCJIOBHUSIX  IOCTOSIHHOTO  OCBELICHHS  OeJbIMU
JIIOMUHECHEHTHBIMU JlaMnamu npu Temmeparype 20-24°C. EsxeHenenbHO YYHUTHIBAIH
KOJIMYECTBO ¥ JUIMHY JINCTHEB W NMOOEroB, oOpa3oBaHKE W JUIMHY KOpHEH. J{ns BaHIbI
rubpuaHoll Hambosee SGQEeKTUBHBIME B IUIAaHE OpraHOreHe3a OKaszaiach cpeia c
KAHETMHOM (2,5 Mr/i), TO3BOJMBLINAS TOJIYYHTh MAKCHMAaJbHBIE 3HAUYCHUS IO DALY
U3MEpEHHBIX ~ napamerpoB. [Ipu  Ky/nbTHBHpPOBaHUH pacTeHUi-pereHepaHToB
aHekToxmiryca PokcOypra MakCHMalbHBIC — JUIMHBI MOOETOB M KOJIMYECTBO KOpPHEH
OTMeYeHbI TpH BhIpammBanuu Ha cpene MC ¢ nobasnenuem kunetwHa (2,0 mr/m) +
0,5 mr/n UYK. Tlpu xynpruBupoBanuu iumapuca JI€3ems Takxke IydIIUM OKazaics
BapuanT cpeasl MC c nobasnennem kuHernna (2,0 mr/m) + 0,5 mr/n UYK, rae BbIsSBICHBI
ITUKOBBIC 3HAYEHUs 110 JJIMHE W KOJIMYECTBY 1mo0OeroB u JimctheB. OJJHAKO HA PU3OTCHE3
nunapuca u3ydeHHsle PP okasanm HeraTuBHOe BozzeiicTBue. Takum o0pa3om, BHI U
KOHIIGHTpAIMsl BHECEHHBIX PP 0OKa3bIBalOT cyliecTBEeHHOE BIMSHHME HAa ()OPMHPOBAHHE U
poCT MoOEroB, KOPHEH M JIUCTHEB PaCTEHUH-PErEHEPAHTOB OPXHUAEH B KyJIbType in Vitro.
ABTOpBI  BBIp@XalOT  OJaroJapHoOCTs  cOTpygHHKaM  JlaGopatopuum  KJIETOYHOM
ounorexnonorun LlenrpansHoro Gortanudueckoro cama HAH Pecnyonuku Benapycs 3a
00€3HO NPEOCTABICHHBIE VISl HCCIIEI0BAHMUS IPOOUPOYHbIC PACTCHHS OPXU/ICH.
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BT omensekuii rocyaapcTBeHHbIN yHuBepcuteT uM. @. Cxopunsl, ['omens, benapych
MupoBasi IpakTHKa IIOKa3ana Oe3yClIOBHYI S()(EKTHBHOCTh OHOTEXHOIOIMYECKUX
METO/IOB Pa3MHOKEHHUS! IEKOPATUBHBIX BOJHBIX pacTeHH. BMecTe ¢ TeM CyIecTByeT psa
0COOCHHOCTEH MX AaKKINMAaTH3alUM B AaKBAPUYMaX, CBSA3aHHYIO CO CHEHH(HIECKUMHU
YCJIOBHSAMH KYJIBTUBUPOBAHHMA iN Vitro, 4To OrpaHUYMBACT LIMPOKYIO KOMMEPLUATIN3ALHIO
U TpeOyeT ONTHMH3alUM TEXHOIOIMH. B KadecTBe SKCHEpPUMEHTANBHOIO MaTepHala
ucnonb3oBamu pereHepantsl Alternanthera reineckii Griseb. u Staurogyne repens (Nees)
Kuntze u3 kommekumum KyaeTyp in Vitro, mpommdepupoBanHbie mocne 1 Mecsua
KyIbTUBHPOBaHHUS Ha cpefe MS, NOIONHEHHOH perynsropaMd pocTa INUTOKHHHHOBOM
(6-BAP, 0,5 mr-™") u aykcurosoit (NAA, 0,1 mr-n") npupozst. B mousenmHble ycIoBHs
MEePEeBOMIIN MUKPOIOOETH albTepHAHTEPbl H CTaypOTHHA CO CpenHeit umHoi 6,1+1,9 cm
n 4,9+1,7 cm coorBercTBeHHO. KynpTHBHpOBaHHME pacTeHHil €X Vitr0 mpoBoawmu B
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