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Abstract

This study was conducted in 2001 at Doi Boa Luang Plantations, Hod District, Chiang
Mai Province. Eight pine plantations included 7, 10, 14, 18, 21, 28, 32 and 37 years old stands
The plot of 40 x 40 m in size was used; 3 plots/each plantation and a plot for adjacent natural
forest (Pine-Dry dipterocarp-Lower montane forest) as original reference area. Growth of pine
and plant succession in the plantations were investigated. Soil physical and chemical properties as
well as nutrient accumulations in eight layers; 0-5, 5-10, 10-20, 20-30, 30-40, 40-60, 60-80 and
80-100 cm depth were studied using 50 soil pits of 1.0 x 1.0 x 1.5 m in dimensions (two pits/plot).
In cach plot, soil samples were collected from each layer using a composite sampling.

The results showed that growth of pine was increased with stand age, but irregular
rates were observed. The growth rate of younger stands (7 and 10 years old) was more rapid than
the older stands. The annual stem-girth growths of these stands were 4.4, 4.7, 3.8, 3.1, 3.9, 2.4,
2.7 and 3.5 cm/yr, respectively. The annual height growths were 0.6, 0.8, 0.7, 0.6, 0.7, 0.6, 0.6
and 0.7 m/yr. The timber volumes of pine were 0.90, 7.53, 14.38, 7.09, 27.46, 24.27, 43.05 and
32.96 m /rai. Pine densitics in these plantations were different; 87, 164, 136, 75, 118, 112, 103
and 29 trees/rai. This resulted from irregular thinning in these stands.

Plant succession was occurred in the pine plantations. The s'pecies richness and
densities varied among these plantations; 4-48 species and 2-196 tree/rai. There were 14-31
species of seedlings and ground-covered species with variable densities (1,368-3,691 individuals/

rai.) The rate of development from seedlings to be trees was less than 10%.



The variations of envirommental condition and soil physical properties, it was found
that the maximum temperature in top soil (0-5 cm) was decreased as stand age increased from 7
to 21 years old, and then became stable. The minimum temperature did not change. Bulk density
of top soil (0-10 cm} and texture were not different among the plantations. It varied between 1.0-
1.6 Mg/m'.

For chemical properties of top soil (0-1¢ cm), the pH in these plantations varied
between 4.9-6.1 (moderately acid to strongly acid). It was slightly decreased in the older stands.
Organic matter was increased with stands age; varying 17.3-66.8 g/kg. Carbon and nitrogen
varied with organic matter. The amounts of organic matter in one-meter soil profile of 7-37 years
old stands were 83.86-153.80 t/ha, carbon: 48.64-89.20 t/ha, and nitrogen: 3,243-5,947 kg/ha.
Concentrations and amounts of extractable P, Ca and Mg in soil were higher in older stands, but
K was adversely lower.

Laboratory study about decomposition of pine needle indicated that pine ncedle gave
very strongly acid during the first two weeks of decompositions, and after that it became lesser
acid. This further affected on nutrient availability. However, the field data of pH did not
correspond with laboratory result that the soils had lesser acid property. Accumulations of organic
matter, carbon and nitrogen were not high as they should be. The bulk density was also not
different between young and older stands. There were many factors influenced on this properties
including fire, soil erosion, thinning, site variation and parent rocks. The results from this research
provide useful information for selection of suitable tree species, improving planting technique and

plantation management for restoration of land and high land watershed.



