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Fig. 2. Soil suitability map for teak plantations in the city of Luangprabang and
Xiengngeun District, Luangprabang Province.

Table 2. Coverage of each site index range in the predicted area

Site index <15.2 15.2-17.2 17.2-18.2 18.2-19.2 19.2-20.2 20.2-22.2.22.2
knf 1266.12 389.23 1028 185.27 831.88 1644.09 435.32
% 21.9 6.7 17.8 3.2 14.4 28.4 7.5

A soil suitability map was developed for teallantations in the study area by applying the
results of the above decision tree analysis to the spatially predicted soil physicochemical
properties (CN ratio, EC, CoS, pH@®), pH(KCI), CECclay, ex.Na, clay content, BS, dipdH),
the results of the terrain analysis (convergence index, profile curvature, channel network distance,
terrain surface texture, geomorphons, normaliheight, local upslope curvature, gradient
difference, landforms, slope length, VRM, slopeight, specific catchment area, and plan
curvature), and the geomorphological charactesig8tope gradient) using GIS (Figure 2). This
showed that approximately one-third of thedst area had a low Sl (<17.2), and only 8% of the
study area had a high St22.2) (Table 2). A large area of flat land around the river basin had a
higher Sl value, with various parts having low Sl values. By contrast, the Sl value changed rapidly
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over short distances on the sloping lands of the mountain area, following the complicated
topography. These findings suggest that teak growers must be careful to select appropriate land
even within a small area when establishing teak plantations.

It should be noted that this soil suitability map did not consider the effects of surface
geology as a parent material for the soil, as the study area was divided into only three areas along
the mountain range. In the study area, limestone forms outstanding karst topography. During the
field survey, limestone was seen to form the upper part of the mountain range that is located near
the Mekong River and next to the southeast mountain range, but some of the limestone that occurs
on the slopes of these mountains is mixed with other kinds of rocks, such as sandstone. In general,
soils that are derived from limestone have unique characteristics, such as large amounts of Ca,
small amounts of Al, high BS levels, high pH, and clayey textures (Imaya et al. 2005).
Consequently, the soil physicochemical properties on the mountain slopes in the study area might
be controlled by the contamination ratio of soil materials derived from limestone and other parent
materials. Therefore, the prediction accuracy of soil that is suitable for teak growth could be
improved in the future by clarifying the relationship between soil physicochemical properties and
the ratio of contaminated limestone-origin materials. Moreover, another study should be

conducted to validate the predicted soil suitability map.

Conclusion

A soil suitability map for establishing teak plantations in a part of southwestern
Luangprabang Province was constructed based on soil cross-section surveys, soil
physicochemical analyses, tree census plots, and topographical analyses. This map indicates that
the average height of dominant trees was 20 years old, which is the age at which planted teak is
harvested in Luangprabang. Thus, use of this map will allow suitable sites to be selected for
establishing teak plantations, improving productivity, and reducing the risk of plantation failure

or poor growth.
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