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Flowering patterns in young grafting trees of Abies sachalinensis derived from
different altitude and effects of external stimuli
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Summary

Seedlings of Abies sachalinensis are in high demand, neces-
sitating stable seed production. Practical application of external
stimuli to promote flowering is expected for stable seed production.
Because Abies sachalinensis has been known to exhibit intraspecific
variation in reproductive characteristics along altitudinal gradient,
this study examined young grafting trees derived from three prov-
enances where candidate variations are expected (low altitude, high
altitude, hybrid between high and low). We examined flowering
over a total of eight years to demonstrate consequences of variation
in flowering responses, and evaluated the effects of external stimuli
by observing flowering in the year following girdling treatment.
Female flowering was observed from the next year of grafting,
but flowering rates were low throughout the period (the average
proportion of flowering individuals during 2022-2025 was 22%),
without significant differences between provenances. Male flower-
ing rates, on the other hand, were high in all years (proportion
2022-2025; 79%), with variation toward higher flowering rates
for clones derived from higher elevations. Based on the results of
statistical models, girdling treatment had no effect on female flow-
ering, but tended to increase the amount of male flowering. While it
remains possible that these results were due to the fact that female
flowers were rare, girdling treatment used in this study appears to
be difficult to apply for promoting seed production at a young stage.
Further research is needed to evaluate the effective treatment time

and/or age.

Key words
intraspecific variation, girdling, grafting, male flower, Abies
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