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Seed Inflow Characteristics of the Korean Red Pine according to
Harvest Type in Natural Regeneration Forests
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Abstract: This study was conducted to identify seed inflow characteristics according to harvest typeand to provide
basic data for developing a regeneration technology for secondary growth forests in Korean red pine (Pinus densiflora)
succession forest formation by natural regeneration. Experimental sites were established by applying seed tree (single
and group) and clear-cutting methods (10- 20- 30-m strip and 20- 30- 40-m patch). The seed inflow characteristics
of the natural regeneration site were analyzed for 6 years from 2014. Most seeds were flowed to the regeneration
stand from October to November. In years with good seed fructification, more than 80% were flowed in October.
The average annual seed inflow by harvest type was highest in the seed tree area (296,000 seeds/ha/yr), followed
by the 20-m patch clear-cutting area (291,000 seeds/ha/yr) and 10-m strip clear-cutting area (281,000 seeds/ha/yr). The
distribution uniformity of seed inflow according to treatment was analyzed in the order of the 20-m strip clear-cutting
area (52.2), 20-m patch clear-cutting area (52.9), and 10-m strip clear-cutting area (56.1). As a result, the 10-m strip
and 20-m patch clear-cutting areas with relatively small harvest areas showed high seed inflow and distribution
uniformity.
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Topography Soil characteristics
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Table 2. Stand characteristics of study sites.
Stand density =~ Average DBH  Average height Basal area Volume Total crown area Stand age-class’
(tree ha™) (cm) (m) (m? ha) (m® ha) (m? ha- &
27.4 19.5
409 219.2 22,535 VI~IX
7.3~62.5 7.9~21.9
*Stand age was based on measured cores.
Table 3. Treatments for natural regeneration in study sites.
Method Treatment Area (ha)
Uniform seed tree Remained 20 trees ha 0.9
Grouped three seed tree Remained 20 trees ha 0.7
Strip clear-cutting Cutting width 10 m, 20 m, 40 m 1.0
Patch clear-cutting Cutting diameter 20 m, 30 m, 40 m 2.4
Control - 0.5
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Figure 1. Wind direction and maximum wind speed of seed scattering seasons in study site.
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Figure 2. Seed-trap(red points) plan by harvest types.
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Figure 3. The mean seed inflow in study site by month
(Sep. 2014~Feb. 2017). Control data are excluded.
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Figure 4. Annual variation of seed inflow by harvest types and control.
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Figure 5. Annual variation of seed inflow by seed tree methods.
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Figure 6. Annual variation of seed inflow by strip clear-cutting methods.
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Figure 7. Annual variation of seed inflow by patch clear-cutting methods.
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Figure 8. Annual average seed inflow by treatments of harvest types. Different small letters on the bar represent a
significant difference by treatments of harvest types (p < 0.05).
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Figure 9. Distribution uniformity of seed inflow by seed fall season using coefficient of variation. Different small letters
on the bar represent a significant difference by seed fall season (p < 0.05).
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Figure 10. Distribution uniformity of seed inflow by harvest types using the coefficient of variation. Different small letters
on the bar represent a significant difference by harvest types (p < 0.05).
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Figure 11. Distribution uniformity of seed inflow by treatments of harvest types using the coefficient of variation.
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