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Agricultural potential of soils on toposequence derived from
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ABSTRACT: The potential of soils for growing cassava and sugarcane on toposequence of sandstone low hill at
Krissana subdistrict, Sikhiu district, Nakhon Ratchasima province was undertaken on four locations, summit slope,
upper middle slope, lower middle slope, and footslope of low hill. All four soils were classified as Typic Paleustults.
They were deep soils with well drained feature. Groundwater depth at the time of sampling was between 125-200
m where the soil on the middle slope had the shallowest ground water level of 125 m. Their topsoils had brown to
strong brown colours. The colour of subsoils of soil on the summit was red and became yellow with a presence of
mottles in soils located on the middle slope to the lowest position of the study area. Physico-chemical properties
of these soils along toposequence were rather similar, having sand to sandy loam textures. Their bulk density was
low to high. They were slightly to extremely acid and low fertile. Soil on crestal slope is moderately suitable for
cassava (S2en) whereas the rest, situated on the lower landscape, were slightly suitable (S3dne and S3nd). All soils
were moderately suitable for sugarcane but with different limitations (S2nm and S2ns). These results indicated that
soil potential for the production of both plants depends upon the level of groundwater and soil physical properties
involving soil moisture rather than soil chemical properties.
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Figure 2 Monthly mean precipitation, air temperature and humidity in Nakhon Ratchasima province.
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Figure 3  Environmental conditions and soil profiles on a toposequence derived from sandstone.
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Table 1 Physical properties of soils on a toposequence derived from sandstone
: Particle size distribution Bulk Hydraulic
Depth Horizon Textural class ) - PWP  AWC
sand it clay density  conductivity
(cm) (g kg ') Mgm?)  (emh) (%)

Summit
0-22 Ap1 864 77 60 loamy sand 1.48 3.51 715 275 6.51
22-46 Ap2 821 137 42 loamy sand 1.58 3.14 6.76 250 6.72
46-75 Bt1 780 84 136 sandy loam 1.79 4.10 7.41 3.66 6.70
75-100 Bt2 750 92 157 sandy loam 1.64 8.20 10.11 5.36 7.80
100-129 Bt3 775 63 161 sandy loam 1.67 6.87 6.92 268 7.08
129-152 Bt4 752 82 166  sandy loam 1.67 6.64 9.61 4.86 7.94
152-170 Btb 771 46 183  sandy loam 1.65 4.53 10.31 5.35 8.18
170-200 Bt6 687 168 145  sandy loam 1.60 1.81 10.25 5.03 8.34
Upper midslope
0-18 Ap1 862 83 55 loamy sand 1.43 15.48 545  1.82 5.20
18-32 Ap2 863 65 72 loamy sand 1.56 13.38 583 272 4.86
32-54 Bt1 876 52 72 loamy sand 1.64 9.81 585 193 6.43
54-76 Bt2 856 97 47 loamy sand 1.63 3.74 5.98 3.09 4.72
76-99 Bt3 856 47 97 loamy sand 1.85 1.56 6.58 2.32 7.87
99-125+ Btg 809 89 102 loamy sand 1.73 7.62 7.38 202 9.28
Lower midslope
0-11 Ap1 864 72 64 loamy sand 1.59 2.98 753 225 8.40
11-30 Ap2 852 88 59 loamy sand 1.53 8.85 6.30 1.85 6.81
30-50 Bt1 847 102 51 loamy sand 1.60 8.39 506 145 5.78
50-72 Bt2 830 98 72 loamy sand 1.69 17.96 17.51 1297 7.68
72-96 Bt3 856 93 51 loamy sand 1.73 24.40 526  1.60 6.34
96-120 Btg1 845 91 64 loamy sand 1.77 17.03 524  1.65 6.36
120-150 Btg2 792 102 106 sandy loam 1.72 12.71 893  3.37 9.56
Footslope
0-30 Ap1 912 33 55 sand 1.39 18.62 404 153 350
30-50 Ap2 855 69 76 loamy sand 1.65 12.42 564 245 527
50-71 Bt1 783 81 136 sandy loam 1.83 8.42 9.18 415 946
71-96 Bt2 762 77 161 sandy loam 1.75 3.38 9.95 423 10.01
96-121 Bt3 738 151 111 sandy loam 1.75 1.83 1094 504 10.33
121-143 Bt4 748 121 132 sandy loam 1.70 3.03 1092 506 9.97
143-170 Bt5 762 60 178  sandy loam 1.68 1.95 1046 466 9.73
170-200 Btc 758 81 161 sandy loam 1.68 1.27 967 425 9.11

Scoring is used for the assessment of physical properties rating of soil according to Kanchanaprasert (1985) :

Bulk density (Mg m®) : Low = <1.4; Medium = 1.4-1.8; High = >1.8

Hydraulic conductivity (cm h™) : Slow = <0.5; Moderate = 0.5-12.5; Rapid = >12.5
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Table 2 Chemical properties of soils on a toposequence derived from sandstone.
Depth Horizon pH 1:1 oM Total N Available Extractable bases CEC BS
(HZO) P K Ca Mg Na
(cm) (------g kg LU L s I G o N O ) (%)

Summit
0-22 Ap1 55 4.91 0.55 6.17 1850  0.59 0.20 0.56 2.25 15
22-46 Ap?2 55 4.79 0.53 417 1475  0.73 0.36 0.68 2.25 17
46-75 Bt1 54 1.92 0.31 147 4625 0.71 0.43 0.42 2.25 19
75-100 Bt2 52 1.88 0.37 1.32 34.25 0.75 0.84 0.70 2.50 17
100-129 Bt3 5.2 1.47 0.36 1.17 26.50 0.62 0.22 0.19 2.50 10
129-152 Bt4 5.1 1.43 0.33 1.02 2525 0.31 0.31 0.30 2.75 10
152-170 Bt5 4.9 1.39 0.29 087 2325 0.20 0.27 1.1 2.75 13
170-200 Bt6 4.9 1.35 0.27 087 2675 017 0.94 0.51 3.00 14
Upper midslope
0-18 Ap1 55 4.25 0.39 10.67  15.75 0.49 0.13 0.76 1.25 26
18-32 Ap2 5.4 4.09 0.18 3.45 11.00 0.51 0.19 0.26 2.25 10
32-54 Bt1 6.2 1.92 0.19 1.32 10.50  0.31 0.12 0.41 1.25 18
54-76 Bt2 6.0 1.72 0.21 1.17 13.00  0.05 0.04 0.37 1.25 5
76-99 Bt3 5.4 1.51 0.28 1.17 1025 0.30 0.13 0.25 1.25 6
99-125 Btg 4.9 1.22 0.39 1.94 10.50 1.30 0.23 0.66 1.50 17
Lower midslope
0-11 Ap1 5.9 5.12 0.42 728 2325 0.90 0.29 0.47 2.75 15
11-30 Ap2 5.9 5.08 0.38 327 21.00 0.68 0.17 0.50 3.50 15
30-50 Bt1 6.0 1.72 0.29 1.17 13.75 048 0.12 0.49 1.25 11
50-72 Bt2 6.0 1.51 0.31 1.02 18.75 0.67 0.22 0.40 1.75 11
72-96 Bt3 59 1.47 0.35 1.02 10.50 0.35 0.15 0.44 2.25 11
96-120 Btg1 5.0 1.43 0.31 117 10.50 0.29 0.16 1.00 1.50 13
120-150 Btg2 4.6 1.3 0.26 293 19.50 048 0.30 0.83 2.50 22
Footslope
0-30 Ap1 59 5.49 0.26 417 1225  0.67 0.11 0.36 1.25 28
30-50 Ap2 5.9 5.08 0.77 2.59 1475  0.52 0.25 0.59 2.50 32
50-71 Bt1 5.8 1.37 0.44 1.32 7.250 0.22 0.10 0.41 2.00 25
71-96 Bt2 5.0 1.26 0.23 1.32 24.00 0.65 0.41 0.45 2.50 34
96-121 Bt3 45 1.22 0.27 027 2075 0.31 0.48 0.18 3.75 25
121-143 Bt4 4.4 1.18 0.16 0.16 19.75  0.21 0.19 0.74 3.25 14
143-170 Bt5 4.4 1.10 0.20 0.20 1525  0.19 0.19 0.30 3.25 8
170-200 Btc 4.4 1.02 0.32 0.87 11.85 0.21 0.45 017 2.50 10

Scoring is used for the assessment of chemical properties rating of soil according to Land Classification and
FAO Project (1973) : Soil pH (1:1 Soil: H20) : < 3.5 = Ultra acid; 3.5-4.4 = Extremely acid; 4.5-5.0 = Very strongly
acid; 5.1-5.5 = Strongly acid; = 5.6-6.0 = Moderately acid; 6.1-6.5 = Slightly acid; 6.6-7.3 = Neutral; 7.4-7.8 =
Slightly alkaline; 7.9-8.4 = Moderately alkaline; 8.5-9.0 = Strongly alkaline; > 9.0 = Very strongly alkaline
Organic matter content (g kg™) : Low = <15; Medium = 15-35; High = >35
Available P (mg kg™) : Low = <10; Medium = 10-25; High = >25

Available K (mg kg : Low = <60; Medium = 60-90; High = >90

Extractable Ca (cmol kg”) : Low = <5; Medium = 5-10; High = >10
Extractable Mg (cmol kg™) : Low = <1; Medium = 1-3; High = >3

Extractable Na (cmol kg™) : Low = <0.3; Medium = 0.3-0.7; High = >0.7

Extractable acidity (cmol kg'*) : Low = <2; Medium = 2-10; High = >10
CEC (cmol kg™) : Low = <10; Medium = 10-20; High = >20
BS (%) : Low = <35; Medium = 35-75; High = >75
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Table 3 Soil suitability for growing cassava and sugarcane of soils on different positions on toposequence

Soil suitability classes for specific economic crops "

Position on toposequence

Cassava Sugarcane
Summit S2en S2 mn
Upper midslope S3 dne S2 ns
Lower midslope S3 dne S2 ns
Footslope S3 nd S2 nm

'31 = highly suitable, S2 = moderately suitable S3 = marginally suitable, S4 = not suitable, e = erosion,

n = nutrient, d = drainage, m = moisture deficiency, s = texture
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