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Obtaining mutants of highly productive genotypes of Populus x canescens using the method
of induced mutagenesis in vitro

D.A. Shabunin, O.Yu. Butenko

Despite the fact that the North-West of the Russian Federation is well provided with timber
resources, the demand for wood is constantly growing. Poplar is one of the most promising tree
species for fast-growing plantations. However, since technologies for creating genetically modified
organisms are prohibited in Russia, we used induced mutagenesis to obtain species with increased
growth rates. In this work we studied the possibility of mutagenic effects in conditions of callus
culture of Populus canescens in vitro. The object of the study was callus cultures and microshoot
cultures maintained in vitro. We used such methods of biotechnology, cytogenetics and molecular
genetics as growing plants in sterile culture on an artificial nutrient medium (in vitro); setting up
a polymerase chain reaction (PCR) followed by electrophoresis and detection of its products.
The determination of cellulose was carried out by the nitrogen-alcohol method. As a result,
a method for obtaining mutants was developed. The composition of phytohormones
1.0 mg/1 TDZ + 0.1 mg/1 NAA provided the formation of callus, which retained morphogenic
activity during subsequent passage on a suitable nutrient medium. The addition of BAP at
a concentration of 0.4 mg/1 to the nutrient medium and sodium nucleinate at a concentration of
1000 mg/1 stimulated morphogenesis in callus. Thus, by alternating nutrient media, it is possible
to carry out a mutagenic effect in a callus culture and, at the next stage, to obtain microshoots.
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An analysis of the stability of the genome of plants subjected to mutagenic induction, carried out
by the methods of molecular genetics, revealed changes in the genome. The obtained plants
showed a phenotypic manifestation of mutagenic effects, as well as a change in the level of wood
lignification. Promising groups of ramets with increased growth rates, with high and low lignin
content in wood, and with increased libriform fiber length have been identified.
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ITosyyeHne MyTaHTOB BBICOKONPOAYKTUBHBIX T€HOTHUIIOB TOMO.ISI CEPEIOIIET0 C HCIOIb30BAHUEM
MeTO/1a MHIYIIMPOBAHHOTO MyTareHe3a B YCJIOBUAX KYJIBTYPHI in vitro

I.A. IlTa6ynun, O.1O. Byrenko

HecMmotps Ha 1o, uto CeBepo-3anan PD xopolro obecrieueH JIeCHBIMU pecypcaMy, CIIpoC Ha
NIPeBECUHY MOCTOSIHHO pacTeT. OgHOoM U3 Hanbosiee MePCreKTUBHBIX APEBECHBIX MOPOJI IS ObI-
CTPOPACTYIIMX IUIAHTALMI sIBIsIeTCs TOnoJb. OHAKO, TTOCKOILKY B Poccuu 3arpelieHsl Tex-
HOJIOTMH CO3[aHMSI TeHETUYECKU MOIU(MULIUPOBAHHBIX OPTaHU3MOB, TO /15 MOJYYEHUST BUOB
C TOBBIIIIEHHBIMM TEMITAMHU POCTa HAMU ObUT MPUMEHEH MHAYLUPOBAaHHBIN MyTareHe3. B Ha-
crostiieit padore OblJIa M3ydeHa BO3MOKHOCTh MyTareHHOTO BO3ACHCTBUS B YCJOBUSIX KAJUTyC-
HOW KYJBTYpHI in vitro Tonos cepetoliero. O0beKTOM UCCaeN0BaHUS SBISIUCH KaTyCHbIE
KYJBTYPbI U KYJBTYPbl MUKPOTIOOETOB, IO PXKUBAEMbIE B YCIOBUSIX in Vitro. VIcONb30BaIUCh
TaK1e METOJbI OMOTEXHOJIOTUHY, IMTOTEHETUKY 1 MOJIEKY/ISIPHOM TeHEeTUKM, KaK BhIpallliBaHue
pacTeHuii B CTEpUJIbHO KyJbType Ha UCKYCCTBEHHOM MUTaTeIbHOM cpene (in vitro); TOCTaHOB-
Ka rojimmepasHoii nenHoi peakuuu (ITLP) ¢ mocnenyrommm anekTpodope3om u eTeKIuei ee
NpoayKToB. OmpeneaeHne MeJTI0N03bl TPOU3BOAMIOCH a30THO-CITUPTOBBIM METOOM. B pe-
3yJbTaTe OblLla pa3paboTaHa METOAMKA MOJIyYeHUss MyTaHTOB. KoMmo3uius (putoropMoHoB
1,0 mr/n TDZ + 0,1 mr/n HYK obGecnieunBana ¢popMupoBaHue Kajljlyca, KOTOPBIHA COXpaHsII
MOpPGhOTEeHHYIO aKTUBHOCTD ITPU TTOCJICAYIOIIEeM TTaccaxe Ha TTOAXOISIIYI0 TUTATeIbHYIO CPELY,
a no6aBka BATII B KoHueHTpauuu 0,4 Mr/i B MUTaTeJbHYIO Cpely Ha (poHe HYKJIeMHaTa HaTpust
B KoHLeHTpauuu 1000 Mr/a ctumyarposaia MmopdoreHes B kajutyce. Takum odpazom, yepeayst
MUTaTeJbHBIE CPEIbl, MOXXHO MPOBOANTH MyTareHHOE BO3[CHCTBHE B KAJTYyCHOM KYyJIbType M Ha
cJenyronieM aTare mojydatb Mukpornooeru. [TpoBeneHHbIN METOIaMU MOJIEKYJISIPHOI FeHeTH-
KM aHaJIi3 CTaOMJIbHOCTU FeHOMa PacTeHUA, MOABEPIrHYTHIX MyTar€HHOM UHIYKIIMU, BbISIBUJ
M3MEHEHUS B TeHOMe. Y TOJIyUeHHBIX PACTEHUI 3apeTUCTPUPOBAHO (DEHOTUITUIECKOE TIPOSIB-
JIeHe MyTareHHOTO BO3/IeCTBUS, a TAKXKe MU3MEHEHME B YPOBHE JTUTHU(DUKALIMU APEBECHUHBI.
BbiaesieHbl epcneKTUBHBIE TPYMIbl pAMET C MOBBIIEHHBIMU TEMITAMU POCTA, C BBICOKUM U
HU3KUM COJepKaHWeM JIUTHUHA B IPpeBECHHE, C YBEJTMYSHHON JUTMHOM BOJIOKOH TUOpHdopMa.
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