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Abstract:

Anthropogenic burning has become a common phenomenon throughout Thailand’s
forest including pine-related forest ecosystem. Although this ecosystem is fire-dependent
ecosystem, too frequent fires may affect plant species composition and nutrient dynamics,
thereby resulting in ecosystem degradation. This study aimed to determine fire effects on
vegetation structure and composition, and nutrient dynamics and investigate fire behaviour
characteristics in degraded pine forest, and pine-oak forest, at Phu Kum Khao, Nam Nao
National park. Three 50 x 50 m replicate plots were setup for each forest community, where the
experimental burning has been conducted. Pre- and post-burn ecosystem characteristics (i.e.
fuel properties, fire behaviour, vegetation structure and composition, soil properties and carbon
storage at 15 cm soil depths) were compared to determine fire effects on ecosystem properties
in these forests.

The result showed that fire intensity in degraded pine forest (626.7 kW/m), which
grasses was the main fuel loads, were greater than that of pine-oak forest (47.9 kW/m) where
fuel loads was more diverse. In addition, the different in fuel structure and composition, in
particular fuel moisture content, and fuel continuity, also resulted in different fire behaviour.
Recovery period of fuel loads to pre-burn level in degraded pine forest was about 2 years, while
the pine-oak forest required 2-3 years to reach pre-burn fuel loads level. The results indicated
that carbon losses through the atmosphere were mainly from burning of aboveground fuel
loads, while fire did not affect to belowground carbon significantly. Recovery period of carbon to
the pre-burn level for degraded pine forest and pine-oak forest were 2 and 3 years,
respectively. Aboveground nutrient pool dynamics as a result of fire revealed that post burn
aboveground nutrient pool at 1 year after fire was still lower than pre-burn pool. Belowground
nutrient pool dynamics for 1 year after the fire was significantly increased for total N, while
available P was significantly decreased. Experimental burning did not result in soil properties
changes significantly, neither soil physical properties, in particular soil bulk density and soil

texture, nor soil chemical properties. This is because heat did not penetrate deep into the soill



layer, and hence the residence time of heating for any given critical temperatures was relatively
short. The overstory structure and composition for both degraded pine forest and pine-oak
forest were not affected by fire significantly, while saplings and seedlings structures (i.e.
density, height, and diameter) were affected by burning obviously. Unless there are the
effectively fire management program, especially for the degraded pine forest, the natural
regeneration and succession may be affected seriously, and hence lead to ecosystem
degradation. Finally this forest may be absolutely disappeared and replaced by degraded

grassland ecosystem.
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