Seasonal changes in xylogenesis and biomass accumulation in three conifers species, growing in Middle Siberia
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Abstract. The phenology of xylogenesis in the stems of conifer trees, differing in the physico-mechanical properties (Pinus sylvestris L., Larix sibirica Ldb., Picea abovata L.) and growing in the identical exogenous factors in Middle Siberia, was studied. Phenological observations were conducted on the cores, sampling from the trunk with the interval 12-15 of the days from the end of April to the end of October. The number of xylem or phloem cells, produced by cambium within the period of observations, was used to calculate the number of cambium divisions to the side of xylem and/or phloem and that served as the index of cambial activity. The radial and tangential sizes of tracheids, being in secondary thickening zone, were used to assess their wall cross-section areas as the index of biomass, accumulated in cell walls.  The difference between cell wall cross-section areas of the subsequent and preceding periods was evaluated as the biomass deposited per each period in the season or per day of the each period. The cambium activity and accumulation of biomass were found to regulate in the season by the species-specific features of their metabolism as reaction on external factors. As consequence the each of the species shows its own seasonal dynamics the activity of cambium and accumulation of biomass in the course of xylogenesis. The production of phloem cells by cambium began in the stems of pine trees at the beginning of May, larch in the middle of May and spruce in the end of May and it continued in the pine tree prior to the beginning of September, and in larch and the spruce trees to the end of August. The accumulation of biomass within tracheid walls in the course of their differentiation was realized with the different seasonal dynamics and the different intensity levels in the trunks of pine, larch and spruce. In the periods of maximum activity the accumulation of biomass in xylem cell walls in larch always exceeded this index in pine and especially in spruce. The differences in xylogenesis in Pinus sylvestris L., Larix sibirica Ldb. and Picea abovata are by the consequence of the specific features of the reaction of the species and of reconstruction plasticity of their metabolic systems in response to changes in the external factors.
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