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Influence of Explant Sterilization Conditions and Lighting on the Morphogenesis
of Economically Valuable Forms of Birch and Aspen in vitro Culture
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Abstract. The results of studies on the influence of the explantsterilization mode and lighting
conditions during clonal micropropagation of economically valuable hardwoods at the
stage of introduction in in vitro culture. Objects of study are explants of Betula neoalaskana,
B. pendula var. carelica, B. ulmifolia, B. papyrifera and Populus tremula (triploid and
diploid forms). Use the method of clonal micropropagation is necessary to preserve the
gene pool and mass cultivation of rare and economically valuable species and its forms.
Obtaining a primary antiseptic culture is one of the most time-consuming and important
stages of clonal micropropagation of plants. The highest viability of non-lignified birch
explants (45-55 %) in culture in vitro is observed during sterilization: B. ulmifolia and
B. papyrifera — in a solution of ethanol 96 % (1 min) and Chloramine B 5 % (10 min),
B. neoalaskana — ethanol 96 % (1 min) and copper sulfate 0.01 % (3 min), B. pendula var.
carelica — ethanol 96 % (1 min) and Belizna 5 % (15 min). The highestviability of P. tremula
explants of triploid and diploid forms (85-90 %) is noted during sterilization with a 0.2 %
silver nitrate solution (10 min). Explants of the studied species and forms of woody plants
introduced into in vitro culture differed significantly in its response to lighting. Explants
of all studied species of birch in culture in vitro have highest values of the number and
total length of microshoots when using LED lighting with alternating white, red and
blue spectrum (5.2—5.7 pieces and 33.6—38.3 cm respectively), P. tremula — white light
fluorescent lamps (5.1—6.0 pieces and 35.2-48.4 cm respectively).

Key words: birch, aspen, clonal micropropagation, in vitro, explant, lighting conditions,
viability, sterilizing agent, light, shoot formation.

For citation: Makarov S., Upadyshev M., Kuznetsova l., ChudetskyA., Lebedeva O.,
Bagaev E., Zhuravlyov N. Influence of Explant Sterilization Conditions and Lighting on the
Morphogenesis of Economically Valuable Forms of Birch and Aspen in in vitro culture. —
Text : electronic // Forestry information. 2023. N° 4. C. 92—102. DOl 10.24419/LHI.2304-
3083.2023.4.09. https://elibrary.ru/tmiggw.

! Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Head of Decorative Gardening and Lawn Science
Chair (Moscow, Russian Federation); Northern (Arctic) Federal University named after M.V. Lomonosov, Professor of the Landscape
Architecture and Artificial Forests Chair (Arkhangelsk, Russian Federation), makarov_serg44@mail.ru

2 Russian Timiryazev State Agrarian University, Professor of Biotechnology Chair (Moscow, Russian Federation), upad8@mail.ru

3 Kostroma State Agricultural Academy, Associate Professor of Agrochemistry, Biology and Plant Protection Chair (Karavaevo,
Kostroma district, Kostroma region, Russian Federation), sonnereiser@yandex.ru

4Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Associate Professor of Decorative Gardening and
Lawn Science Chair (Moscow, Russian Federation), a.chudetsky@mail.ru

° Northern (Arctic) Federal University named after M.V. Lomonosov, Head of the Landscape Architecture and Artificial Forests
Chair (Arkhangelsk, Russian Federation), Educational Master of the Laboratory “Dendrological Garden named after I.M. Stratonovich”
of the Landscape Architecture and Artificial Forests Chair (Arkhangelsk, Russian Federation), o.lebedeva@narfu.ru

® Central European Forestry Experimental Station, Branch of the Russian Research Institute of Silviculture and Mechanization of
Forestry, Head of Silviculture Group (Kostroma, Russian Federation), ce-los-lh@mail.ru

7 Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Laboratory Assistant of Decorative Gardening and
Lawn Science Chair (Moscow, Russian Federation), deksad @rgau-msha.ru






