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ABSTRACT

At present, land use with the pattern of intensive agriculture has dramatically
increased because farmers need considerably the maximum of productivity and return.
Regarding a practical approach generally used in intensive agriculture is adding more
input factors particularly chemical fertilizers and pesticides without considering of an
appropriate quantity and environmental impacts such as soils and water sources.
Hmong-microwave village, Huai Pong sub-district, Muang district, Mae Hong Son
province is an area where conducts intensive agriculture in Mae Samat sub-watershed.
The area is used mostly for vegetable growing especially the cabbage.

This study aims to apply Geo-informatics technology collaboratively with
knowledge of landscape ecology to characterize land use patterns and intensive
agricultural activities on highland, analyze and examine impacts of landscape
structure, including assess impact of land use patterns and intensive agricultural
activities on soil fertility in Mae Samat sub-watershed, Mae Hong Son province. Field
work data was collected with questionnaires concerning household, socio-economics,
and cultivation pattern. Furthermore, soil sampling was conducted spatially in
cropping plots, abandoned plots, and hill evergreen forest areas in order to analyze
comparatively soil fertility. In addition, land use in 2006 was classified principally
with digital image processing of remote sensing technique. The landscape structure of
Mae Samat sub-watershed was then analyzed spatially and quantitatively into
3 levels; patches, classes, and landscape respectively

As a result, land use pattern of Mae Samat sub-watershed can be identified
mainly into 4 types; hill evergreen forest, mixed deciduous forest, agricultural area,
and abandoned farm. With regard to the agricultural areas, they are totally mono-
cropping and use the land increasingly and intensively. Most of the farming lands
were left for a short time as fellows but some lands were exploited for planting
repeatedly every year.

Concerning the analysis of landscape structure, found that, Mae Samat
sub-watershed has total area (TA) of 7, 874.71 rais, in which can be identified into
2 class areas (CA); forest and agricultural areas. The areas are totally of 4,817.3 rais
and 3, 057.41 rais, respectively. With regard to the percentage of land (PLAND),
there are forest area of 30.1 % and agricultural area of 19.1 % of total landscape.
It shows that the landscape of Mae Samat sub-watershed has been disturbed
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dramatically of approximately 40 % of total landscape by farmers at Hmong-
microwave village. The largest patch index (LPI) of forest area is 56.3 % of total
landscape. It accords with the largest patch area (PA) that is forest area of 4, 432.6
rais. Within the landscape, forest areas are more than 25 % of total area showing Mae
Samat sub-watershed is still plentiful with natural vegetation where living things can
be survived in the area. With respect to the number of patch (NP), there are
agricultural areas of 29 patches from totally of 52 patches within the landscape. The
more number of agricultural patches, the more impacts are on landscape. There was
some change rapidly from forest to agricultural areas affecting on ecological system
and fragility of the landscape. Mean patch size (MPS) of the landscape is 151.4 rais,
in which the MPS of farming lands is 105.4 rais, whereas the MPS of forest area is
209.4 rais. This shows the landscape is separated increasingly, resulting in forest
resource areas are spatially managed hardly. Mean shape index (MSI) of agricultural
and forest classes are 2.0 and 1.9, respectively in which nearly the same and accord
with shape index (SI) of each patch, are mostly 1.2 — 3.2. It shows shape of patches in
the landscape are less complex in which is tend of agricultural activities conducting
by human. In the landscape level, mean patch fractal dimension (MPFD) is 1.11 in
which the MPFD of agricultural and forest classes are 1.10 and 1.12 respectively.
These MPFD accord with fractal dimension of patches (FRACT) that mostly are
ranged of 1.04 — 1.26, presenting agricultural activities conducting by farmers at
Hmong-microwave village less the complexity of patches shape within the landscape
of Mae Samat sub-watershed. Contagion index (CONTAG) of Mae Samat sub-
watershed is 41.0 showing contiguity or grouping of the same land use class is small.
This means patches of each land use class very much scatter within the landscape.

Regarding the assessment of soil fertility level, found that, soils of hill
evergreen forest, abandoned plots, and farming plots have a high fertility level. Cause
of farming plots have a high fertility level that was relative to intensive agriculture put
very much chicken dung and chemical fertilizer during crop growing. There might be
put much more some chicken dung and chemical fertilizer in soil during cultivation.
In addition, the approach of slash and burn causing physical and chemical soil altered
including level of soil fertility reduced, in which soil texture increased sand particle
from 48.9 % to 62.9 %, soil reaction (pH) changed from 4.72 to 5.12, organic matter
decreased from 7.81 % to 6.66%, and CEC reduced from 28.09 cmol kg™ to 22.66
cmol kg™, respectively. Furthermore, this study found that soil in abandoned plots
was also at high fertility level. The area was left and stopped after crop growing.
Consequently, soil in abandoned plots has an opportunity to recover naturally its
fertility again with the system of nutrient cycling in soil.



