Regeneration or many tree species by soil scarification under canopies |

Mechanisms from seed dispersal to seedling esta blishment

Hajime SATO*
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Summary

In northem part of Japan,dense dwarfbamboo(Sasa spp.)disturbs natural regeneration after selective cutting. Soil
scarification,for example, by excavator have been operated to remove rhizome of dwarf bamboo and promote the
rcgeneration. In most cases, pioneer species such as Betula spp. have been established in the scarined opening. To
promote the regeneration of many species, we must clarify the regeneration mechanisms of the many species after soil
scarification. We conducted soil scarification under canopies of mixed forest stand in northern Hokkaido in June and
September 1993. Afler that, we investigatcd the process firom sccd rain, cmergence,survival and growth of seedlinf of

eight species such as Betulaermanii,Abies sachalinensis, Picea jezoensis, Quercus mongolica var. grosseserrata,
Kalopanax pictus, Cornus controversa, Sorbus commixta and Phellodendron amurense for four years. Average

photosynthetic active radiation was 28 . Seed rain density of Betula was eighty-eight percent of total seeds of eight
species owing to the fecundity of Betula. All species showed the altcmate masting behavior. Seeds of Betula,Abies,

Picea and Quercus germinated the next year. Seeds of Kalopanaxgerminated two years later. Seeds of Cornus and



Sorbus germinated both the next and the year after next. Phellodendron germinated from buried seeds. The ratio of
numbers of current autumn seedling to seed numbers were from one to six percent  Seedling numbers of Betula in the
fourth year was eighty-seven percent of the whole eight species owing to the enormous seed rain and moderate shld-
ing condition  Survival ratios of seedlings of Abies, Sorbus and Phellodendron were higher  those of Betula and
Cornus were intermediate and that of Picea was lower. Volume growth rate of Betula was higher than that of
Phellodendron among first year's cohort. Volume growth rates of Quercus, Cornus and Sorbus were higher than
Betula and those of Abies, Piceaand Phellodendron were lower than Betula among cohort after second year. For the
success of establishment of other species than Betula, soil scarification in the non-masting year of Betula, in the
further place from mother trees of Betula or under more shading condition are considered to be important.
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