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Abstract

A study of the soil potential and land suitability for agriculture in Nam Mang, Thaphabath district,
Bolikhamxay province, Lao People’s Democratic Republic (Lao PDR), was conducted. The studied areas were flat
or almost flat undulating lowlands. The topography of these areas can be described as sloping down to the east
towards the Mekong River. The studied areas are 173 meters above the mean sea level. They have an average
rainfall of 3,186.3 millimeters, and rainfall is high between May and September. The soils have an udic soil moisture
regime. This study aimed to investigate physical and chemical properties of the soils, soil fertility capability
classification, and land suitability for economic crops in the study areas. The study was carried out in 12 randomly
selected representative areas. The methodology included field morphology description, soil physical and chemical
analysis in laboratory according to standard methods, soil fertility capability classification, and assessment of land
suitability for economic crops. The results of the study revealed that the soils in the study areas were deep. Most of
soil parent material was alluvium. The landforms of the study areas were flood plain, low alluvial terrace, and middle
and high alluvial terrace. The soils were poorly drained to well drained. The soil colors were brown, yellow, and gray.
These soils had subangular blocky structure, and the soil textures were loam to clay loam. The soils were extremely
acid to moderately acid, and they had very low to very high organic matter content, very low to medium total nitrogen
content, and very low to very high available phosphorus and available potassium levels. They had very low to
medium cation exchange capacity and sums of extractable bases. Their base saturation percentage varied from
low to medium, and the saturated aluminum percentage range was from 3.22-91.52. These soils were taxonomically
classified into the various subgroups of soil taxonomy including Typic Plinthaquult, Typic Plinthudult, Typic
Kandiaquult, Typic Paleaquults, Typic Paleudult, Typic Endoaqualf, and Ultic Hapludalf. The soil fertility assessment
indicated that most of these soils had low fertility, except for the pedon 9 type, which had high fertility. The fertility
capability units of these soils were Lgakem, Lgkem, Cge, Cgke, Lakem, Lake, Lkem, Lke, Lem, L, and LCr ke.
Most of these soils, which displayed aluminum toxicity limitations, had gleying (an anaerobic condition) (g),
low exchangeable potassium (k), a potentially high rate of leaching (e), and low organic matter (m). Most soils were
moderately suitable (S2) for field crops and perennial crops, while some areas were marginally suitable (S3).
The soils in pedon 3 and pedon 5 were not suitable (N) for upland economic crops because of limitations to do with
waterlogging, but they were marginally suitable (S3) for rice cultivation. The studied areas showed low to moderate
potential for economic crop cultivation, and factors limiting that potential included flood hazard (f), oxygen
availability (o), moisture availability (m), nutrient availability (s), nutrient retention (n), and rooting condition (r).

Keywords: fertility capability classification, land capability classification, land evaluation, soil fertility
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Figure 1 Map of Nam Mang, Thaphabath district, Bolikhamxay province, Lao PDR and soil sampling sites.
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Table 1 Soil sampling coordinate, slope class, landform, parent material, and land use of the study areas.
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Coordinate (UTM, WGS84) Slope
Site Landform Parent material Land use

Zone X Y class
Pedon 1 48Q 315319 2024381  Undulating Low terrace Alluvium Para rubber
Pedon 2 48Q 311910 2023481 Nearly level Low terrace Alluvium Paddy field
Pedon 3 48Q 317849 2026983 Nearly level Old levee Alluvium Paddy field
Pedon 4 48Q 314861 2027914 Nearly level Old levee Alluvium Paddy field
Pedon 5 48Q 311338 2028684 Nearly level Flood plain Alluvium Paddy field
Pedon 6 48Q 309927 2029304 Nearly level Low terrace Alluvium Paddy field
Pedon 7 48Q 312126 2028727 Nearly level Low terrace Alluvium Paddy field
Pedon 8 48Q 312084 2022535 Nearly level Old levee Alluvium Para rubber
Pedon 9 48Q 318491 2025410 Nearly level Old levee Alluvium Para rubber
Pedon 10  48Q 310486 2022503 Undulating  Middle terrace Alluvium Para rubber
Pedon 11 48Q 313112 2026651 Nearly level Low terrace Alluvium Fallow
Pedon 12 48Q 309283 2025291  Undulating High terrace Alluvium Para rubber
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Npaw 3 Typic Endoaqualf, fine, mixed, subactive, isohyperthermic

Amau 4 Ultic Hapludalf, fine-silty, mixed, active, isohyperthermic

NPaU 5 Typic Plinthaquult, fine, mixed, subactive, isohyperthermic

NABU 6 Typic Plinthudult, fine-silty, kaolinitic, isohyperthermic
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NABL 11 kAL 12 Typic Paleudult, fine-silty, kaolinitic, isohyperthermic



King Mongkut's Agr. J. 2020 : 38 (3) : 332 - 341 337

Sand (gkg?) Silt (g kg") Clay (gkg*)
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700 “.n/.
100 SN0 A00. 400 5000 4 \

> Symbol of topsoil 12 points

® Pedon 01; 02; 06 and 08

@ Pedon 03 and 05

Depth (cm)

1 / %
%‘ v K3
& 8 120 | 8 Pedon 04; 07; and 09
140 140 ’ \
h Pedon 10
160 | 160 / VW LA LN L .
4 DA
150 150 N TAYAYL - &N Pedon 11 and 12
: f K KIOEX
x 200 \ / 2 0
ST/
—8—PEDON| —4—PEDON2 —#—PEDON3 —®—PEDON4 —@—PEDON § PEDON 6 VAVAVAVAY
7 ' ‘ { 1] 2 2 % % %
—4—PEDON 7 —#—PEDONS§ —&—PEDON ¢ PEDON 10 =#=PEDON 11 PEDON 12 Sand Separate, %

(a) (b)

Figure 2 The depth functions of sand, silt, and clay content (a) and soil textural class (b) of the soils.
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Figure 3 The depth function of chemical properties of the study soils.
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Table 2 Soil fertility level estimated by some soil chemical properties.

. Soil depth OoM Avail. P Avail. K CEC BS Total Soil fertility
Site (cm) (g/kg) (mg/kg) (mg/kg) (cmol/kg) (%) Scores level
Pedon 1 0-30 954 (1) 442 (1) 9.36 (1) 502 (1) 7.68 (1) (5) Low

30-100 474 (1) 3.02 (1) 6.90 (1) 538 (1) 1037 (1) (5) Low
Pedon 2 0-30 875 (1) 844 (1) 1549 (1) 478 (1) 2875 (1) (5) Low
30-100 145 (1) 6.18 (1) 16.65 (1) 3.17 (1) 19.60 (1) (5) Low
Pedon 3 0-30 4421 (3) 7.31 (1) 8235 (2) 1225 (2) 2262 (1) 9) Medium
30-100 1555 (2) 522 (1) 6298 (2) 1018 (2) 37.49 (2 9) Medium
Pedon 4 0-30 924 (1) 46.38 (3) 6842 (2) 864 (1) 51.86 (2 (9) Medium
30-100 459 (1) 27.70 (3) 48.00 (1) 944 (1) 5543 (2 (8) Medium
Pedon 5 0-30 1795 (2) 253 (1) 3115 (1) 865 (1) 831 (1) (6) Low
30-100 705 (1) 09 (1) 3582 (1) 924 (1) 1216 (1) (5) Low
Pedon 6 0-30 1016 (1) 7.00 (1) 1515 (1) 322 (1) 759 (1) (5) Low
30-100 328 (1) 175 (1) 9.52 (1) 29 (1) 513 (1) (5) Low
Pedon 7 0-30 2386 (2) 437 (1) 2113 (1) 493 (1) 463 (1) (6) Low
30-100 754 (1) 119 (1) 2131 (1) 375 (1) 1223 (1) (5) Low
Pedon 8 0-30 1048 (1) 588 (1) 6857 (2) 3.63 (1) 2595 (1) (6) Low
30-100 4.86 (1) 267 (1) 36.76 (1) 3.70 (1) 2543 (1) (5) Low
Pedon 9 0-30 36.08 (3) 55.98 (3) 17710 (3) 1050 (2) 46.32 (2) (13) High
30-100 9.79 (1) 25.00 (2) 10548 (3) 6.42 (1) 2410 (1) (8) Medium
Pedon 10 0-30 3191 (20 249 (1) 70.04 (2) 1010 (2) 1138 (1) (8) Medium
30-100 16.42 (2) 096 (1) 8343 (2) 1095 (2) 526 (1) (8 Medium
Pedon11 0-30 3063 (2) 721 (1) 1751 (1) 709 (1) 420 (1) (6 Low
30-100 19.14 (2) 291 (1) 1239 (1) 514 (1) 382 (1) (6) Low
Pedon 12 0-30 3289 (2) 841 (1) 3740 (1) 568 (1) 467 (1) (6) Low
30-100 1753 (2) 397 (1) 2847 (1) 321 (1) 687 (1) (6) Low
p

Remarks: OM = organic matter; Avail. P = available
BS = base saturation.
Scoring is used for the assessment of fertility level (the score is presented in blanket within the table).
Score <7= fertility level is low, 8-12 = fertility level is moderate, 213 = fertility level is high.

hosphorus, Avail. K = available potassium, CEC = cation exchange capacity,
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Table 3 Fertility capability classification (FCC) of the soils in study area.

) Depth  Gravel Organic Extractable Sum Al
Site Horizon So of Content  matter K bases saturation Fee
Texture
Ap (%) (g/kg) (cmol/kg)  (cmol/kg) (%) Unit
Pedon 1 Topsoil Loamy  0-20 0.01 9.54 0.02 0.47 68.22 Lgakem
Subsoil  Loamy
Pedon 2 Topsoil  Loamy  0-20 0.00 8.75 0.04 3.39 9.84 Lgkem
Subsoil  Loamy
Pedon 3 Topsoil  Clayey  0-15 0.00 44.21 0.25 4.51 18.97 Cge
Subsoil  Clayey
Pedon 4 Topsoil Loamy  0-15 0.09 9.24 0.22 5.90 6.11 Lem
Subsoil  Loamy
Pedon 5 Topsoil  Clayey  0-15 017 17.95 0.08 1.60 45.70 Cgke
Subsoil  Clayey
Pedon 6 Topsoil Loamy  0-20 1.60 10.16 0.05 0.46 66.05 Lakem
Subsoil  Loamy
Pedon 7 Topsoil Loamy  0-20 0.06 23.86 0.07 0.77 60.01 Lake
Subsoil  Loamy
Pedon 8 Topsoil  Loamy  0-15 0.02 10.48 0.19 2.08 27.09 Lkem
Subsoil  Loamy
Pedon9  Topsoil Loamy 0-15 0.03 36.08 0.53 12.51 6.94 L
Subsoil  Loamy
Pedon 10  Topsoil Loamy  0-15 10.12 31.91 0.14 3.63 29.31 LCr'ke
Subsoil  Clayey
Pedon 11 Topsoil Loamy  0-15 0.00 30.63 0.05 0.80 70.00 Lake
Subsoil  Loamy
Pedon 12 Topsoil Loamy  0-13 6.38 32.89 0.13 0.85 55.48 Lke

Subsoil  Loamy
Remarks: Topsoil = Ap or 0-20 cm, subsoil = horizon under Ap or 20-60 cm depth inter\(al, L =loamy, C = clayey, g = aquic soil moisture

regime (waterlogging (gley): anaerobic condition), a = Al saturation >%60, r = %gravel = 10-35%, k = Extr. K <0.20 cmol/kg,
e = sum of cations at pH 7 <7 cmol/kg soil, m = %organic matter <15 g/kg.
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Table 4 Soil suitability for paddy rice, corn, sugarcane, cassava, oil palm, para rubber, and pasture.

Land suitability level

Site Paddy rice Corn Sugarcane Cassava Oil palm Rubber tree Pasture
Pedon 1 S2o0sn S20sn S3m S3m S2msn S2omsn S2o0sn
Pedon 2 S20sn S2o0sn S3m S3m S2msn S2omsn S2o0sn
Pedon 3 S3f N N N N N N
Pedon 4 S2on S2on S3m S3m S2mn S2omn S2on
Pedon 5 S3f N N N N N N
Pedon 6 S3osn S2o0sn S3m S3m S2msn S3omsn S2o0sn
Pedon 7 S2o0sn S20sn S3m S3m S2msn S2omsn S2o0sn
Pedon 8 S20sn S2o0sn S3m S3m S2msn S2omsn S2o0sn
Pedon 9 S2on S2on S3m S3m S2mn S2omn S2on
Pedon 10 S30 S2snr S3m S3m S2msnr S2msnr S2snr
Pedon 11 S20sn S2o0sn S3m S3m S2msn S2omsn S2o0sn
Pedon 12 N S2sn S3m S3m S2msn S2msn S2sn

Remarks: Land suitability level: S1 = very suitable, S2 = moderately suitable, S3 = marginally suitable, N = not suitable.
Limitation: o = oxygen availability, m = moisture availability, S = nutrient availability, n = nutrient retention, r = rooting condition.
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