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BBEJAEHUE B KYJIBTYPY IN VITRO SCROPHULARIA UMBROSA DUMORT
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BripamyBanue H301MpOBaHHBIX KJIETOK M TKAHEH PaCTeHWH Ha ICKYCCTBEHHBIX MU TATEIbHBIX
Cpemax B CTEPHIIBHBIX YCIOBHUAX TpeOyeT MOJAEpKaHHU aCENTUYECKUX YCIOBUH, M TIOBEPXHOCTHAS
CTEpPHIIM3AIMS SBISETCA OJHUM M3 KIIOUEeBBIX m1aroB. Heo6xommmo momo0paTe Takue CrocoObl U
peXUMBI 00pabOTKH 3KCIIIIAHTA, KOTOPBIE ObI 00ECTIEUNIIN €T0 MOJIHYIO0 CTEPUITH3AIHIO, HE TOBPEANB
MpPU 3TOM KIETKM M TKaHU pacTeHus. Llenp MaHHOTO McciefoBaHMs 3akitoyanach B Mojadope
CTEPUJIU3YIOIETO areHTa, a TaKkKe ONTUMM3ALUU pPEXKHMOB CTEPUIM3ALUU PACTUTENBHOTO
Matepuana Scrophularia umbrosa.

B kadecTBe NEpBUYHBIX HKCIIIAHTOB ObLI HCIIOJIb30BaH CEMEHHOM MaTepuall, COOpaHHbIH 13
BBICYIIEHHBIX COLBETHH S. umbrosa B TIPUPOJHON TNOMYJSANMKA Ha TeppuTOpuu PecryOnmku
Tarapcran. B skcmepuMeHTax B KaXXIOM BapHaHTE OIBITa HCIONB30Bajiock 1o 10 cemsH B
TpexKpaTHOW MoBTOpHOCTH. Ilepex crepuim3anneii ceMeHa OTMBIBAJNCH B TE€UEHHE HECKOJIBKHX
MHUHYT B MBIJIbHOM PacTBOPE B MEIIOYKax M3 (pUIbTpOBaNbHONM OyMaru M 3aTeM MPOTOYHOW BOIOM.
JlanpHeWmas TOBEPXHOCTHAs CTEepHIM3alsl ObUIa TPOBEICHA B ACENTHYECKHUX YCIOBUAX B
JJAMMHapHOM IKady ¢ HCIONb30BaHMEM J[BOMHOTO pekuma crepuwiausanuu. CHauana cemeHa
obpabateiBanuck 70 % 3TUIOBEIM cIUPTOM B TeueHHe 30 CeKyH]I ¢ MOocIeayoel cTepunn3anueii B
pactBope kommepueckoro otOenuBarens «bemusna» (5,25 % runoxnopura Hatpus (NaOCl)) B
pasnuaHbIX KoHIeHTparusax (10 %, 15 % u 20 %) ¢ nodasnenuem kami Tween 80 ¢ sKCHO3UIMEH
10 MuHYT. 3aTeM ceMeHa MATUKPATHO MPOMBIBATIKNCH IUCTHIUIMPOBAHHOW CTEPUIBHOM BOJOH U
MTOMEIIATHCh Ha MOBEPXHOCTh OE3rOpPMOHATIBHON MHUTATENBbHOHN cpembl Mypacure u Ckyra (MC).
CemeHa KyJIbTHBHPOBAJINCH B (puUTOTpoHEe Mapku JInA-3 mpu Ttemmneparype +26 +2°C, 16-tu
gacoBo# Qoromeprone, ocsemeHHoctd 30000 mokc. CocTosiHWE TPOPOCHIMX — pacTeHHH
OLIEHMBAJIOCH B TEUCHHWE TPeX HEeAeTb MPOBENEHHs AKCIEPHMEHTa MOCPEACTBOM BH3YaJIHLHOTO
0CMOTpA.

CratucTidecKyr0 0OpabOTKy ITOMYyYEHHBIX pPE3YJbTaTOB O IIPOPACTAaHUM CEMSH II0CIie
MOBEPXHOCTHON CTEPWIM3ALMU U J0JI€ 3apaXKEHHBIX KYJIbTYp NPOBOJWINCH C HCHOJIB30BAHUEM
0a30BOro NMaxera aHajaM3a AaHHbIX porpammbl Microsoft Office Excel, craTucTryeckyro 3HauMMYyT0
JOCTOBEPHOCTB Pa3iIHuuil — ¢ moMolbio t-kpuTepus CThIoZeHTa IpHU ypoBHE 3HauuMocTH p < 0,05.

B xome mccnenoBanus ObUIO MOKa3aHO, YTO B KyJbTypax HE HAaOMIOAAIOCH 3arps3HEHHS
MHUKPOOPIaHM3MaMH TIPH BCEX BBIOPAHHBIX PEXHMMax BO3ICHCTBHS C HCIIOIb30BaHHUEM JBOHHOI
crepmwu3anmi. OTCyTCTBHE 3arps3HEHUs IMOcie MpUMeHeHHs TpeX KoHmeHnTtparuid (10 %, 15 % un
20 %) orOenmBareneM OeNHM3HBI MOKA3BIBAET, YTO BCE BHIOpAaHHBIE KOHIICHTPAIIUH MOIXOMAAT JUISA
MOJTyYeHNsT ACENTHYECKUX KyJIbTyp U3 ceMsiH S. umbrosa. OpmHako BBICOKHME KOHIIEHTPAIHH
CTEPIIITM3YIOIIETO PAacTBOpa 3aJepKUBAIM IpopacTaHue cemsH. g cemsH, oopaboranubix 10%
orbenmBareneM «bennsHay, ObUT BRISBIECH CaMblii BRICOKHH CPEIHHUIN TTOKa3aTeNh MPOPOCIINX CEMSIH
rocJe epBoii Helen! Ky IbTuBUpoBaHus u coctaBmi 10,17 %, Toraa kak yepes Tpu Hepenu — 76,0 %.

Takum 00pa3oM, BBICOKHH BBIXOJ JKU3HECIIOCOOHBIX pacTeHuil (1o 76 %) obecneunBaeTcs
IIpU NMPUMEHEHHH PacTBOpa KOMMEPYECKOro IpenapaTa «bennsHa» ¢ KOHIEHTpaled akTHBHOTO
BellecTBa (TUIIOXJIOPUT HaTpus) 5,25 % u skcnosuuuell BeiAepKKU B TeueHue 10 MunyT. JlaHHBIN
croco0 crepunu3anyu siBisercss Haubosee 3P(EeKTUBHBIM U 5KOHOMUYHBIM, YTO MO3BOJISICT €T
UCIIONIB30BaTh MIPU KJIOHAILHOM MUKPOPa3MHOXEHUH S. umbrosa in vitro.
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The cultivation of plant cells and tissues on artificial media under sterile conditions requires
maintaining aseptic conditions, of which surface sterilization is a key step. It is necessary to select a
regime for explant treatment, which would ensure its complete sterilization, without damaging the
cells and tissue of the plant. The purpose of this study was to select a sterilizing agent, as well as to
optimize the sterilization methods of Scrophularia umbrosa seeds.

Seeds of S. umbrosa, collected from dried inflorescences in the natural population of the
Republic of Tatarstan, were used as primary explants. In each experiment, 10 seeds were used in
triplicate. Before sterilization, the seeds were washed for several minutes in soap solution and then
under running water. Further surface sterilization was performed under aseptic conditions in a laminar
flow cabinet using a dual sterilization regime. The seeds were first treated with 70 % ethanol for 30
seconds followed by sterilization in the commercial bleach solution “benuzna” (5.25 % of sodium
hypochlorite) at various concentrations (10 %, 15 % and 20 %) containing a drop of Tween for 10
minutes. The seeds were then washed five times with sterile distilled water and placed on the surface
of hormone-free Murashige and Skoog (MS) medium. The seeds were cultivated in a “JInA-3”
phytotron at 26 + 2°C, a 16-hour photoperiod and 30,000 lux light intensity. The condition of the
germinated plants was assessed visually for a period of three weeks.

Statistical analysis of the obtained results on seed germination and contamination rate after
surface sterilization was carried out using the Microsoft Office Excel program at a 95 % confidence
interval (p < 0.05).

The study showed that there was no microbial contamination in all the selected regimes of
double sterilization. The absence of contamination after the application of the three concentrations
(10 %, 15 %, and 20 %) of bleach “benm3na” indicates that all selected concentrations are suitable
for the production of aseptic cultures from S. umbrosa seeds. However, high sterilizing solution
concentrations delayed seed germination. The highest average germination rates of 10.17 % and 76.0
% were observed for the seeds treated with 10% bleach “benuzna” after the first and third weeks of
cultivation respectively.

Thus, a high yield of viable plants (up to 76 %) is obtained when the commercial bleach
“benu3na” solution with a concentration of 5.25 % sodium hypochlorite and exposure time of 10
minutes is used. This method of sterilization is the most effective and economical for use in clonal
micropropagation of S. umbrosa.
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