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ABSTRACT

The studied area is located around Borkrai village, Pang Ma Pha district, Mae
Hong Son province, Northern Thailand, at latitude 19° 33°06>” N, longitude 98° 12’
41>’ E and altitude 600 — 1100 m approximately. Five types of land use were
conducted in the five small catchments, (i) secondary forest (SF), (ii) mango orchard
(MO), (ii1) upland rice field (RF), (iv) maize field (MF), and (v) fallow land (FL). The
composite and undisturbed soil samples were taken from each land use types.
Measured soil physical and hydrological properties were bulk density (BD), aeration
porosity (AP), field capacity (FC), available water capacity (AWCa), stable
aggregates based on total soil mass (SAT), steady infiltration rates (IR), saturated
hydraulic conductivity (Ks), soil water content (6) and total stored soil water (TSW)
within 1 m soil depth. The field and laboratory measured soil water content (6) and
calculated unsaturated hydraulic conductivity (Kg) at different soil water suction (hy)
were compared with the model estimated 6 and Ky in order to test the model validity
using correlation coefficient (R?). The results of the above study are as follows.
Q) Maize Field (MF) gave the lowest BD (1.13 Mg m™) and the highest AP
(21.33 m*/100m’), whilst the highest BD (1.36 Mg m™) and the lowest AP (11.57
m’/100m’®) were found in Fallow Land (FL) when compared to the other types of land
use. In general, BD and FC tended to be decreased from rainy season to dry season
while AP, TP and SAT were decreased from dry season to rainy season. These might
be caused by the impacts of rain drop during the rainy season and organic matter
decomposition during the dry season.
(i)  Maize Field tended to give the highest values of IR and K (80.21 cm hr' and
42.52 c¢m hr'"), whilst Fallow Land and Upland Rice Field had the lowest IR (21.11
cm hr') and the lowest K, (18.84 cm hr''") respectively. The average values of SAT,
IR and K under almost every land use type were corresponded to each other.
(i)  Mango Orchard tended to give the highest amount of TSW, whilst Fallow
Land gave the lowest TSW amount compared to Secondary Forest, Upland Rice Field
and Maize Field.



(iv)  The laboratory FC and WP values (at h; 10 and 1500 kPa) within 1 m soil
depth under SF, MO, RF, MF and FL (FC =373, 371, 359, 339 and 386 mm, and WP
=189, 237, 212, 206 and 226 mm respectively) were lower than the field TSW-values
during the wettest and the driest periods (the wettest TSW = 443, 469, 480, 492 and
405 mm, and the driest TSW = 248, 341, 234, 236 and 263 mm respectively). These
results indicated that the actual availability of soil water within 1 m soil depth was
available throughout the studied periods. Therefore, it is possible to have 2-3 crop
rotations within 1 year round (multiple cropping systems) if the amount and
distributions of rainfall are similar to the studied years, 2003-2005.

(V) The variation of specific water capacity, Cy values within 0 — 40 cm soil depth,
under each type of land use were similar to each other. However, they were
substantially different from each other within 40 — 100 cm depth. The high values of
Cy were found at soil water suction (h;) lower than 30 kPa and sharply decreased
during 10 — 100 kPa soil water suction.

(vi)  The comparisons of hydraulic conductivity (Kg) results showed that estimated
Ky values (both Ky-Field and Kg-Lab) using Marshall’s model were higher than those
estimated by Hydrus-1D model (Ko-Hydrus), and Ke-Field values were the highest.

The statistical analysis of soil water content (0) at different soil water suction
(hy) showed that the 0 values obtained from field measurements and Hydrus-1D
model simulation were corresponded to each other but they were different from those
obtained by laboratory measurements. Furthermore, the estimated Kgy values (both Kg-
Field and Kg-Lab) using Marshall’s model and estimated Ky using Hydrus-1D were
corresponded to each other. However, the estimated Ky values from each method
were not closed to each other and the estimated K, was different from the measured
laboratory K. These indicated that the matching factors or calibration curves are
required to predict the measured K.

The results of this study indicated that mango orchard tended to give the best
while fallow land gave the worst soil physical and hydrological properties when
compared to the other types of land use. The model simulations indicated that the
measured soil water contents at different soil water suction were corresponded to the
estimated model simulations. The estimated Ky-Field values were the highest while
the Kq¢-Hydrus values were the lowest compared to Kg-Lab. The statistical analysis
showed that estimated Kg values using Marshall’s and Hydrus-1D models were
corresponded to each other but required the calibration of the estimated Kg values to
obtain the measured Ky values.



