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ABSTRACT

The study of some soil physical properties and its water storage capacity was analyzed to
determine the physical properties influencing soil water storage capacity. We compared the soil
moisture holding capacity (SMwho) and soil moisture saturated soil conditions (SMss) in a mixed
deciduous forest and area under maize crop at the Na Luang sub-watershed, Nan province. The
results indicated that the mixed deciduous forest had a significantly greater amount of organic
matter in the soil and higher soil porosity relative to the area under maize crop (p<0.05). For both
the soil moisture properties (soil water holding capacity; SMunc and saturated soil moisture; SMsar),
we observed that mixed deciduous forest areas had a higher soil water storage capacity than area
under the maize crop (288.02 and 336.71 cubic meters per rai, respectively). As for the area under
maize crop, soil water storage capacity was 268.94 and 318.43 cubic meters per rai, respectively.
The soil water storage capacity was highly positively correlated with the total porosity of the soil,
soil organic matter, and clay percentage but a statistically significant negative relationship was
determined with the soil bulk density.
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Figure 1 Study area in the mixed deciduous forest and maize fields at Na Luang sub-watershed,

Nan province.
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Table 1 Some soil physical properties and soil hydrology sampled from study area at Na Luang sub watershed.

Land use types

Some soil physical properties Mixed deciduous forest Maize p-value
Soil texture Sandy Loam Clay
Soil organic matter (%) 3.04+1.99 1.28+0.61  0.002"
Bulk density (g/cm’) 1.26+0.16 1.39+0.11  0.003"
Porosity (%) 49.60+5.42 43.71+4.32  0.001"
Soil moisture (% by volume) 22.09+4.29 24.71+6.20  0.125™
Soil water holding capacity (% by volume) 37.40+4.51 39.15+2.30  0.128™
Saturated soil moisture (% by volume) 47.26+4.32 46.32¢1.97  0.376™

Remarks: ** Significant at probability < 0.01

™ Non significant
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Table 2 Soil water storage capacity at each soil layer depth (% by vol) at Na Luang sub-watershed.

Soil water storage capacity Mixed deciduous forest Maize
in each soil layer Min Max Mean Min Max Mean prvalue
Soil water holding capacity
0-15cm 3333 4879  40.75°+4.85 37.16 4394 40.34+2.21 0.830™
15-30 cm 30.74 40.35 3558%+3.47 358 4236 38.35+2.30 0.096™
30-60 cm 32.6 36.7 34.94°+1.68 36.16 40.17 38.16+1.82 0.028"
p-value 0.018" 0.158™
Saturated soil moisture
0-15cm 4396 5531  50.00+4.37 42.21 4837 46.48+1.94 0.064™
15-30 cm 41.02 4938  45.77+2.86 44.09 5111 46.68+2.27 0.512™
30-60 cm 38.26 49.25  45.24+4.60 4326 46.81 45.36+1.55 0.964™
p-value 0.064" 0.562"

Remarks:
* Significant at probability < 0.05

" Not significant
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Identical letters in a column indicate no statistically difference.
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AU (Zhao et al.,, 2013)
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Table 3 Soil water storage capacity of each land use types at Na Luang sub-watershed.

Soil water storage

Soil water storage for area (m?)

Soil water storage (m®/rai)

capacity Min Max Mean Min Max Mean
Soil water holding capacity
Mixed deciduous forest 239,380.95 585,979.93 448,380.86 153.77  376.40 288.02
Maize fields 266,965.86 1,044,133.13 725,159.87 99.01 387.23 268.94
p-value 0.715™
Saturated soil moisture
Mixed deciduous forest 323,868.34 750,664.61 524,184.25 208.04  482.19 336.71
Maize fields 296,389.03 1,225,226.47 858,612.83 109.92  454.39 318.43
p-value 0.784"
Remarks: ™ Not significant
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Table 4 Relationship of soil property and soil water storage capacity at Na luang sub-watershed.

Soil water storage

Variables related to soil water storage capacity

capacity in various locations

Positive relationship

Negative relationship

Mixed deciduous forest
Soil water holding capacity (SMwc)
Saturated soil moisture (SMsar)
Maize fields
Soil water holding capacity (SMwsic)

Saturated soil moisture (SMsar)

Porosity’, OM", Clay’, Silt™
Porosity”, OM", Clay’, Silt"

Porosity”, OM™, Clay™
Porosity’, OM™, Clay”

BD", Sand’, SM™
BD", Sand™, SM™

BD"”, Sand™, Silt™, SM”
BD", Sand’, Silt™, SM"

Remark: ** Significant at probability < 0.01
* Significant at probability < 0.05

ns

Not significant
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