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Effect of Land Use on Some Soil Hydrological Properties
at Huai Hin Dat Subwatershed, Rayong Province
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Abstract

Different land use types have effects on soil properties, especially soil hydrology. Thus, this
research aims were to study and compare some soil hydrological properties in various land uses at

Huai Hin Dat subwatershed, Rayong province in 2018. From the results, an average soil porosity was
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highest in the secondary dry evergreen forest and the lowest in the para rubber area which is opposite
to soil bulk density. Soil moisture content was high in the secondary dry evergreen forest at all soil
depths and low in forest restoration with teak area. In addition, it was found that soil bulk density and
soil moisture content among different land use types and soil depths were highly statistically significant
(p < 0.01). For infiltration rates during wet and dry periods, the secondary dry evergreen forest showed
the best infiltration capacity with the values between 348-355 mm/hr, while para rubber area was the
lowest value with 224-250 mm/hr. And saturated hydraulic conductivity showed the same trend as
infiltration capacity. It can be concluded that the types of land use can affect soil hydrological properties
differently, which relate to water yield in watershed. Therefore, land use planning and watershed

management should be done appropriately.

Keywords: soil hydrological property; land use; Huai Hin Dat subwatershed
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Soil depth Land use types Soil texture pH Organic matter
Para rubber Loamy sand |5.3 (strong) 1.93 (moderate)
Upper topsoil |Abandoned para rubber Sandy loam |5.1 (strong) 3.30 (moderately high)
(0-10 cm)  |Forest restoration with teak Sandy loam | 5.7 (moderate) 4.43 (high)
Secondary dry evergreen forest |Sandy loam |4.9 (very strong) |[5.87 (very high)
Para rubber Sandy loam |4.9 (very strong) |0.99 (low)
Lower topsoil [Abandoned para rubber Sandy loam | 4.8 (very strong) |1.70 (moderate)
(10-30 cm) |Forest restoration with teak Sandy loam |5.2 (very strong) |1.71 (moderate)
Secondary dry evergreen forest | Sandy loam |4.8 (very strong) |2.94 (moderately high)
Para rubber Sandy loam |4.9 (very strong) |0.72 (low)
Subsoil Abandoned para rubber Sandy loam |4.9 (very strong) |1.32 (moderately low)
(30-50 cm) |Forest restoration with teak Sandy loam |5.0 (very strong) |1.31 (moderately low)
Secondary dry evergreen forest |Sandy loam |4.9 (very strong) |2.05 (moderate)
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0-10 cm 1.51 1.39 1.42 1.32
10-30 cm 1.60 1.54 1.50 1.45
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Soil Soil moisture content (%)
Land use
depth Wet period Dry period Annual
types
(cm) Apr Jun Aug Oct | Avg. Dec Feb | Avg. avg.
0-10 | 11.95 | 16.37 | 15.52 | 16.87 | 15.18 | 7.82 | 1519 | 11.50 | 13.95
Para rubber | 10-30 | 11.28 | 14.71 | 13.45 | 14.09 | 13.38 | 8.93 | 12.07 | 10.50 | 12.42
30-50 | 11.40 | 13.91 | 13.09 | 14.25 | 13.17 | 9.67 | 8.95 | 9.31 11.88
0-10 | 11.45 | 17.87 | 20.31 | 21.36 | 17.75 | 11.18 | 16.15 | 13.84 | 16.44
Abandoned
10-30 | 10.63 | 14.09 | 1549 | 16.44 | 1416 | 9.93 | 13.16 | 11.55 | 13.29
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30-50 | 10.92 | 1344 | 14.78 | 14.83 | 13.49 | 9.23 | 10.29 | 9.76 12.25
Forest 0-10 9.91 | 15.31 | 14.89 | 17.94 | 1451 | 9.08 | 12.90 | 10.99 | 13.34
restoration 10-30 | 8.07 | 12.91 | 11.90 | 14.01 | 11.73 | 7.60 | 10.50 | 9.05 10.83
with teak 30-50 | 825 | 1194 | 1192 | 12.86 | 11.24 | 7.60 | 7.51 7.55 10.01
Secondary dry | 0-10 | 11.04 | 18.99 | 20.15 | 22.61 | 18.20 | 10.03 | 17.90 | 13.96 | 16.79
evergreen 10-30 | 9.09 | 15.38 | 16.33 | 17.70 | 14.63 | 9.16 | 1450 | 11.83 | 13.69
forest 30-50 | 8.89 | 14.08 | 15.09 | 15.61 | 13.43 | 863 | 13.62 | 11.13 | 12.66
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al., 2017)
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VD IAU
F-value
Soil moisture
Wet Dry
content (%) Annual
period period
Among land use types at
Upper topsoil
8.566** | 7.476** | 2.768*
(0-10 cm.)
Lower topsoil (10-
8.042** | 6.201** | 3.199*
30 cm.)
Subsoil
8.050** | 6.196** | 5.997**
(30-50 cm.)
Among soil depths in
Para rubber 6.712** | 9.097** | 2.084"
Abandoned
18.313** | 13.994** | 9.787**
para rubber
Forest restoration
15.365** | 12.915** | 7.435**
with teak
Secondary dry
13.723** | 13.792** | 2.430™
evergreen forest

*%

Significance level at probability < 0.01; *
Significance level at probability < 0.05; " Not

significance
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= a = a & a
M13197 6 NILUIBUINgUUIUT AN N T WAL

FERINTIHNRANLAZTIIHLES

t-value
Land use types
0-10 cm |10-30 cm|30-50 cm
Para rubber 3.151** | 4.557** | 7.351*
Abandoned para
3.323** | 2.790** | 4.697**
rubber
Forest restoration
3.651** | 3.317** | 5.398**
with teak
Secondary dry
2.964** | 2.607* | 2.527*
evergreen forest

** Significance level at probability <0.01; * Significance

level at probability < 0.05

3.2.4 samsFuiE A
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ﬁaﬁmm@iaﬁ;ﬂm) 048431 A RHTTERE
789 AUALINIT LLﬂ:ﬁ%ﬁﬂ']ﬁ%ﬂuﬁ’mqﬁé’ﬂ i
A1 936.90, 793.87 LAz 758.79 UAALUGAIGAD
2 lu9 auday swluga9tiiugs (dry period)
wuﬂwﬁﬁwgaﬁqmluﬁuﬁmawwm (1,503.85

fasiuasdasnlud) 5098980 Ao thauussIuaed

¥ '
A A

AR IWINNee LLa:ﬁuﬁﬂﬂﬂyuwuﬁaﬂ"lﬁé'ﬂ Y
61 1,375.92, 1,041.57 WAz 762.76 UaALNGAI6D
52lus a1u &0 szt Fnlddnsasn T uin
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GuidudidufigndyTisenisfifnade
anuausnlunsduinvesdn winluaud
ST mmm%uﬁﬁagﬁauluau (antecedent
moisture content, AMC) g4n3a@uilon n13%a
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anuduludn (wus, 2542; Witthawatchutikul,
1985)
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Soil infiltration rate (mm/hr)
Ks (mm/hr)
Land use types fo f,
wet period | dry period | wet period | dry period | 0-10 cm | 30-50 cm
para rubber 793.87 1,503.85 224 250 57.16 72.04
abandoned para rubber 1,009.41 1,041.57 319 330 295.88 71.76
forest restoration with teak 758.79 762.76 299 287 216.67 135.12
secondary dry evergreen forest 936.90 1,375.92 348 355 306.59 177.04

f, =initial infiltration rate; f,=final infiltration capacity; K= coefficient of saturated soil hydraulic conductivity
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