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Abstract

Study on dynamics of soil physical and hydrological properties under different types of
land use were carried out at Doi Mae Na Chon, Ban Khun Mae Wak, Doi Inthanon National Park,
Chiang Mai province during 28 March 2000 to 15 October 2001. The study area covered 2 km and
tocated between latitude 18”37 - 18 ° 39’ N and longitude 98° 29' - 98° 30" E with the altitude of
1,100 - 1,400 m.  Different types of land use were (i) Cabbage Field, (ii) Intensive Cultivation,
(iii) Burnt Fallow, (iv) Shifting Cultivation, (v) Extensive Orchard and (vi) Lower Montane Forest.

Soil physical and hydrological properties of 0 - 30 ¢m and 0 - 100 em with 20 cm
increment soil depth were measured 7 times during the studied period. The measured soil properties
were bulk density (BD), aeration porosity (AP), available water capacity (AWC), stable aggregate
based on total soil mass (SAT), infiltration rate (IR), soil moisture characteristic (SMC), total stored
water (TSW) and saturated hydraulic conductivity (K,)

The highest value of BD was found in rainy season (9 - 30 September 2000) while the
lowest values was obtained during dry season (14 January - 30 April 2001). For the SAT and AP
values were found to be the highest and the lowest in dry and wet seasons respectively. These results
indicated that the soil structures under different types of land nse were disturbed by the soil

preparation and the impacts of raindrop during rainy season, while soil aggregation and soil structure



development could be formed either by root development or root accumulation during the growing
season or later in the dry season.

The change of mean values (average from 7 times of soil sampling) 6f BD, FC, AP and
AWC under different types of land use were similar and different from SAT mean values which were
found to be the highest (20.14%) and the lowest (13.29%) under extensive orchard and intensive
cultivation respectively. The resuits of soil hydrological properties showed that the highest (42.1 ¢cm
hr ) and the lowest (12 cm hr ) average values of IR were obtained from extensive orchard and
cabbage field respectively. Furthermore, cabbage field and lower montane forest gave the highest
values (365 mm and 304 mm) while shifting cultivation gave the lowest values (309 mm and 222
mm) of TSW within 1 m soil depth during the wet and the dry seasons respectively. The highest
average K. value (34.2 cm hr ) was found under extensive orchard while the lowest value (10.7 cm
hr') was abtained in cabbage field. These average K, values were closely related to the average IR
values.

The results of this study indicated that extensive orchard gave the best soil structural and
soil physical properties which tended to give sustainable soil productivity. On the other hand,

intensive cultivation tended to cause soil degradation and decreased soil productivity.



