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Natural Regeneration of the Taiwan Red Pine (Pinus
taiwanensis Hayata) Forest Following the 1990 Wildfire
at Mt. North Hehuan in the Central Taiwan
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Abstract

After wildfire sufficient sources of seeds that survived and successful emergence of their seedlings
from the ground layer vegetation were two key factors that determined the success of natural
regeneration of the Pinus taiwanensis Hayata forest. We investigated the establishments, densities and
age classes of P. taiwanensis seedlings following the wildfire of 1990 at Mt. North Hehuan, Taiwan. The
seedlings emerged from ground vegetation 3 years after the fire, and the forest regenerated successfully
7-8 years after. Densities of the P. taiwanensis seedlings after 12 years were averaged at 0.127 trees/m?,
and they were dispersed mainly around the mother trees. Seedlings established in the year of the fire and
the year after were, respectively, 14 and 13 years old with dbh of 2 to 10 cm. They occupied about 37%
of the total seedlings.
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Fig. 1. The study area for P. taiwanensis natural regeneration following the 1990 wildfire at Mt. North

Hehuan in the central Taiwan.
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Fig. 2. Natural regeneration process of P. taiwanensis at Mt. North Hehuan following the February 1990
wildfire: (A) scorched upper canopy of P. taiwanensis and burnt down ground vegetation a month after
the fire: (B) ground vegetation recovered 7 months after; (C) seedlings of P. taiwanensis emerged from
the ground vegetation 3 years after; (D) young P. tawanensis from the regenerated seedlings 7 years after;
(E) young trees at 1.5m or taller 8 years after; and (F) seeding of mature trees from the regenerated
seedlings 10 years after.
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Table 1. Densities of P. taiwanensis seedlings at the 10m x 20m dots in relation
to distances to the mother tree at Mt. North Hehuan in 1993 and 1996

Distance from

Seedling density (number/50m?)

mother tree (m) 1993 1996
0-5 99 76
5-10 48 40
10-15 33 17
15-20 16 12
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Table 2. Numbers of seedlings in the dbh classes of P. taiwanensis at the 1-ha dot at Mt. North Hehuan
after the 1990 wildfire

Dbh class (cm) <2 2-4 4-6 6-8 8-10
Seedlings (number/ha) 799 349 101 21 2

Fe3. 518 TER N AR (A 30 om). & A i B Al SR
Table 3. Tree ring numbers at 30 cm high and predicated ages of the dbh classes of P. taiwanensis
seedlings sampled at Mt. North Hehuan in 2001 (11 years after the wildfire)

Dbh class (cm) Dbh (cm) of sample Number of rings Predicted tree age
seedling (30 cm above ground)*
<2 13 9 11
1.6 10 12
1.9 9 11
2-4 24 11 13
3.1 11 13
4.0 11 13
4-6 4.3 11 13
54 11 13
6.0 11 13
6-8 6.1 11 13
7.0 12 14
7.8 11 13
8-10 8.3 11 13
9.0 11 13

* P, taiwanensis seedlings require two years for growth to reach an average of 30 cm high in the sub-alpine area.
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