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Benchmark soils for agricultural development in Southeast coast,
Thailand
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ABSTRACT: A study was carried out to establish benchmark soils in Southeast Coast as references for future
studies and agricultural development activities. Five soils established by the Land Development Department
were selected. Results of the study revealed that the terrains where soils occupy are flat to nearly flat and gently
undulating. The soils are deep, well drained with medium permeability and run off. They have very high soil profile
development with clear and thick argillic horizon, and with presence of coarse fragments in some areas. Soil
chemical property shows low fertility in their root zone. Most soils are extremely acid to strongly acid and very low
to moderate organic matter content. They have low cation exchange capacity. Their major mineral in clay fraction is
kaolinite whereas quartz dominates their silt and sand fractions. All of these benchmark soils of the Southeast Coast
are Kandiudults. Their limitation is serious on chemistry and fertility and their limitation on physical property is
moderate. The assessment results and information on properties of these soils can be used as bases for consideration
on soil and water conservation, crop suitability, crop nutrient management and monitoring the change of soil
properties, land evaluation, land use planning, soil erosion assessment and crop modeling.
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Figure 1
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Optical micrographs of some selected horizons showing; a. Planar voids (1) organic pigment (2) of Khlong
Chak series in Ap horizon (under plane light), b. Clay mixed with iron oxide infilled in void nodule
(1) iron-oxide impregnative nodule (2) and planar voids (3) of Khlong Chak series in Btc1 horizon (under cross
nicols), c¢. Clay coating on pore walls (1) and clay infilling in void (2) of Sattahip series Bt5 horizon,
d. Prismatic crystals of feldspar (1) mica intergrowth with quartz grains (2) and (clay mixed with iron oxide
impregnative nodules) (3) of Sattahip series in AB horizon (under cross nicols), e. Simple packing voids
(1) and bridged grain structure (2) of Mab Bon series in Ap1 horizon (under plane light), f. Clay infilling in

void (1) of Mab Bon series in Bt7 horizon (under plane light).
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Figure 2

Depth function for sand (a) silt (b) clay (c) bulk density (d) and textural classification (e) in all soils.
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Figure 3  Depth function for pH (a) organic matter (b) total N (c) available P (d) available K (e) extractable Ca (f)

extractable Mg (g) extractable Na (h) extractable K (i) sum bases (j) extractable acidity (k) cation

exchange capacity () base saturation percentage (m) in all soils.
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Table 1 Semi-quantitative minerals in clay and silt fractions.

Depth Horizon Clay fraction” Silt fraction"
(cm) Kao Ver 1l Qtz Qtz Fel
Khlong Chak series (Kc)
0-15/20 Ap XXXX tr. - - XXXX -
20-32 Bt1 XXXX tr. - - XXXX -
32-52 Bt2 XXXX tr. - - XXXX -
52-88 Bt3 XXXX tr. - - XXXX -
88-100 Btc1 XXXX tr. - - XXXX -
100-120 Btc2 XXXX tr. - - XXXX -
120-145 Btc3 XXXX tr. - - XXXX -
145-165+ Bv XXXX tr. - - XXXX -
Huai Pong series (Hp)
0-18 Ap1 XXX - - - XXXX -
18-35 Ap2 XXXX - - - XXXX -
35-65 Bt1 XXXX - - - XXXX -
65-98 Bt2 XXXX - - - XXXX -
98-130 Bt3 XXXX - - - XXXX -
130-150 Bt4 XXX - - - XXXX -
150-172 Bt5 YK - - - XXX -
172-200+ Bt6 XXXX - XXXX
Sattahip variant series (Sh-v)
0-10 Ap1 XX - X X XXX X
20-23 Ap2 XX - X X XXX X
23-42 AB XXX - X X XXX X
42-75 Bt1 XXX - X X XXX X
75-100 Bt2 XXX - X X XXX X
100-130 Bt3 XXX - X X XXX X
130-158 Bt4 XXX - X X XXX X
158-195+ Bt5 XXX - X X XXX X
Mab Bon series (Mb)
0-12 Ap1 XXX - tr. X XXX tr.
12-26 Ap2 XXX - tr. X XXX tr.
26-40 Bt1 XXX - tr. X XXX tr.
40-60 Bt2 XXX - tr. X XXX tr.
60-80 Bt3 XXX - tr. X XXX tr.
80-110 Bt4 XXX - tr. X XXX tr.
110-140 Bt5 XXX - tr. X XXX tr.
140-170 Bt6 XXX - tr. X XXX tr.
170-200+ Bt7 XXX - tr. X XXX tr.
Pang-nga sesries (Pga)
0-20 Ap XXXX - - fr. XXXX -
20-48 Bt1 XXXX - - tr. XXXX -
48-78 Bt2 XXXX - - tr. XXXX -
78-110 Bt3 XXXX - - tr. XXXX -
110-140 Bt4 XXXX - - tr. XXXX -
140-170 Bt5 XXXX - - tr. XXXX -
170-200+ Bv XXXX - - tr. XXXX -
Kao = kaolinite, Ver = vermiculite, Sme = smectite, Ill = illite, Goe = goethite, Qtz = quartz, Fel = feldspar

xxxx = dominant (>60%), xxx = large (40-60%), xx = medium (20-40%),

x = small (5-20%), tr = trace (<5%), - = not detected.
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Table 2 Soil fertility status based on chemical analyses (rating score for each parameter is in parenthesis).

1

1

Soil series Depth oM Avail.P”  Avail. K" CEC Bs"” Total” Fertility
(cm) (g kg'w) ( mg kg1 ) (cmol kg'w) (%) score status
Khlong Chak 0-30 1.4 (1) 31.6 (3) 14.3 (1) 3.6 (1) 20.4 (1) 7 Low
30-100 1.0(1) 2.3 (1) 7.2(1) 3.4(1) 12.3 (1) 5 Low
Huai Pong 0-30 04(1) 1756 (3) 17.9 (1) 20(1) 106(1) 7 Low
30-100 0.1 (1) 25.5 (3} 11.5(1) 2.0(1) 146 (1) 7 Low
Sattahip variant 0-30 0.4 (1) 30.5 (3) 34.3 (1) 19(1) 278(1) 7 Low
30-100 0.01 (1) 51.1 (3) 19.0 (1) 15(1) 253(1) 7 Low
Mab Bon 0-30 0.08 (1) 775 (3) 30.0 (1) 1.5(1) 26.5 (1) 7 Low
30-100 0.08 (1) 126 (2) 22.0(1) 1.8 (1) 31.2(1) 6 Low
Pang-nga 0-30 0.6 (1) 7.3 (1) 20.3 (1) 23(1) 181(1) 5 Low
30-100 0.1 (1) 2.7 (1) 16.3 (1) 1.9 (1) 15.0 (1) 5 Low

YoM = organic matter, Avail. P = available phosphorus,

Avail. P = available potassium, CEC = cation exchange

capacity, BS = base saturation percentage, Total score: 5-7 = low fertility, 8-12 = medium fertility, 13-15 = high

fertility
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