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ABSTRACT

Land use change, especially an increasing area under para rubber, has affected soil hydrology
related with soil infiltration and soil water storage which influence the water yield in a watershed.
The objectives of this research were to study the effect of para rubber plantation on some soil
hydrological properties at the Eastern Coast subwatershed, during both wet and dry period in 2017.
Soil samples were collected using undisturbed technique for determination of soil moisture content,
soil bulk density, and soil hydraulic conductivity, while soil infiltration was done by a single ring
infiltrometer. F-test was used for statistical testing. The results indicate that the soil texture in the
area under para rubber plantation was sandy loam with low soil organic matter. Average soil moisture
contents during the dry period in the topsoil and subsoil were 7.66 and 9.21%, respectively, while
during the wet period, they were 16.62 and 14.17%, which was similar to a natural forest in the study
area. Besides, soil moisture increased during the wet period due to rainfall. The soil bulk densities
during the dry period in the topsoil and subsoil were 1.43 and 1.56 ¢ cm”, respectively, which was
similar to the levels in the natural forest, but soil bulk density at subsoil in para rubber area was
greater. The soil infiltration rates (f) in the para rubber area were 153.44 mm h'and 119.99 mm h*
during the dry and wet periods, which indicated to a lower soil infiltration capacity compared to the
natural forest but higher than in a fruit orchard in the study area. It can be concluded that the rubber
tree plantation in the Eastern Coast subwatershed has some effect on the soil bulk density, particularly
at the subsoil level and that in the younger rubber tree planting area showed a reduced soil infiltration

capacity than in the area with older trees.
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Figure 1 Study site, land use, and sample points in Eastern Coast subwatershed, Rayong province.

Source: Modified from Land Development Department (2013)
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TunnARAUNUTUIGTTUR LALANAIIAINNUT ANUTUVRIAUlUTIUIMAIN (wet period) Wuan
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Table 1 Some soil hydrological properties in the Eastern Coast subwatershed, Rayong province.

Soil bulk density .
Soil moisture (%) Infiltration K (mm/hr)
Land use Period (g/cm?) s
(mm/hr)
topsoil  subsoil topsoil subsoil topsoil subsoil
| 2.98-12.31 3.43-17.65 1.25-1.60 1.38-1.72 36.58-570.90 4.97-599.69  1.99-202.72
ry
(7.66) (9.21) (1.43) (1.56) (153.44) (113.18) (36.17)
Para rubber
9.39-22.99 1087-19.68 1.06-155  1.32-1.76  25.73-286.36  11.98-480.05 4.59-41.26
wet
(16.62) (14.17) (1.40) (1.59) (119.99) (199.03) (22.93)
g 7.70-18.68 10.12-1686 1.39-1.66  1.48-1.76  21.29-86.19 2.36-64.53 1.58-62.48
ry
(12.14) (12.49) (1.54) (1.62) (41.11) (12.80) (17.08)
Fruit orchard
8.21-20.74 10.77-1690 1.43-156 1.51-1.81  30.99-69.75  10.94-21.38  4.22-36.13
wet
(15.45) (13.84) (1.50) (1.62) (43.22) (17.08) (20.80)
g 471-10.92 6.90-12.78 1.25-150  1.34-1.58  729.63-912.82 99.05-452.49 4191-201.99
ry
Forest (7.84) (9.27) (1.38) (1.46) (788.15) (217.48) (112.81)
ores
1282-16.27 1180-1536 1.28-157  1.37-1.73 299.13-1,201.08 183.75-449.24 nd
wet

(13.93) (13.89) (1.41) (1.49) (738.21) (354.13)

Remark: nd = no data

Table 2 Statistical test for soil moisture and soil bulk density among different land use types at the

Eastern Coast subwatershed, Rayong province.

Variables F-value p-value
Soil bulk density
- topsoil 6.371%* 0.003
- subsoil 6.114%* 0.004
Soil moisture
wet period
- topsoil 1.456™ 0.248
- subsoil 0.058™ 0.944
dry period
- topsoil 5.942** 0.006
- subsoil 3.143™ 0.058

Remarks: ™ non statistic significant, ** significant at confidence level at 99%
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FuthsuinfulufiufivsssurAdengegaiif
796 fadwnsaotalus ssasnAe Hufivhay uay
fudineasnssy Tneludruiuduazgrsimann
Tuusasiudl wuin snsnsTutruiaRua
laiupnsnsduanniin (Table 3 and Figure 2)
wannil aunns Horton lugasiuds

(dry period) tagaa9tmann (wet period) YaINu7



142 Thai J. For. 39 (1) : 135-146 (2020)

AULN9NN5T NUNEIUNAL] LasNUAUNSISUIR b WINAU 44, 105, 102 way 96 NadlunsHadllus

quindesneilingTuean Jaminsseas lngaunis PIUAIRU AzLiuIewsfiongdesazilaussous
YBINUNAIUY NN TNV UARTIUT D199 VD9 MIBUUWIERAUADUT N TE NI TIT e
gramsluiuidneg lawn e1emsn ey 8, 20, WNTU AIT18azLduntu (Table 3 and Figure 2 and

25 uay 30 U laeflonsnn1s8uinmuRifuasi Figure 3)

Table 3 Horton’s equation of para rubber, fruit orchard, and forest area during the dry and wet

period at the Eastern Coast subwatershed, Rayong province.

Land use Dry period Wet period
Horton’s Horton’s
types f f-f k f-f k
¢ o< equation ¢ o< equation
Para rubber 44 609.24 -0.00319 44 + 37 52334 -0.00545 37 +
(8 years) 609.24e 0% 523,300
Pararubber 105 89590 -0.00361 105 + 106 671.47 -0.00706 106 +
(20 years) 895.90e 0! 671.47e°77
Pararubber 102  386.81 -0.00417 102 + 85 8279 -0.00233 85 +
(25 years) 386.81e " 82.79e 0%
Para rubber 96 1,855.30 -0.01075 96 + 119 1,562.42 -0.01695 119 +
(30 years) 1,855.30e %" 1,562.42e 1%
Fruit orchard 88  336.05 -0.00534 88 + 31 194.30 -0.00381 31 +
336.05e " 194.30e 97"
Forest 1200 8,984.47 -0.07323 1,200 + 1,255 8,338.84 -0.04594 1,255 +
8,984.47¢°7 8,338.84e 047"
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Figure 2 Infiltration capacity in different land use types during the dry and wet period at Eastern

Coast subwatershed, Rayong province; (a) para rubber (8 years), (b) para rubber (20 years),
(c) para rubber (25 years), (d) para rubber (30 years), (e) fruit orchard, and (f) forest.
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Figure 3 Infiltration capacity among the various land use types during the dry and wet period at the

Eastern Coast subwatershed, Rayong province; (a) wet period and (b) dry period.
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