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Abstract

A study on properties and agricultural potential of skeletal soils in amphoe Noen Maprang,
changwat Phitsanulok aims to investigate soil characteristics, physical-chemical and evaluate their
potential for agricultural uses. This study was carried out on six representative areas of the skeletal soils
for their properties and evaluation the agricultural potential using soil fertility status, soil fertility capability
classification and land suitability for economic crops. The results revealed that these soils are skeletal
soils containing rock fragments and/or gravel at 10 cm. They are slightly to extremely gravelly sandy loam,
silt loam, loam, clay loam and clay. Plinthite is found in pedon 2 and pedon 5. They are Paleustults,
Plinthustults, Plinthustalfs and Haplustalfs. The coarse fragments content of these soils ranges from

2.6-94.6 percent by weight. These soils are extremely acid to slightly acid and their organic matter content
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ranges from very low to moderately low. They have very low total nitrogen, very low to moderately high
available phosphorus and very low to medium available potassium. Extractable acid and base are very
low to moderate and their CEC is low to very high. They have low to high base saturation percentage.
The soils are low fertility level except for the top soil of pedon 2 having medium fertility level. Their fertility
capability classification units are LRdr" 'k with slope 3-20% and CRdr'" k with slope 4%. These soils are
poorly suitable for economic crop production but can be cultivated orchar d /trees by improving the soils
at each growing pit. However, should keep these lands under the forest to reduce soil erosion and promote

nutrient cycling.

Keyword: skeletal soils, shallow soils, fertility capability classification, land suitability, land use
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Figure 1 Physical properties of soils. - Pedon1 -+ Pedon2 —&— Pedon3 Pedon 4 -@- Pedon5 -O-Pedon 6
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Figure 2 Chemical properties of soils.
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Table 1 Level of soil fertility estimate by soil chemical.

Depth oM Avail.P  Avail.LK _ CEC %BS _ Total Fertilty
N em ko) (mokg) (mgkg) (emolkg) %  score level’
Topsoil 121 (1) 48 (1) 255 (1) 57 (1) 238 (1) 5 Low
1 Subsoil 56 (1) 1.3 (1) 122 (1) 89 (1) 30.26 (1) 5 Low
Topsoil  11.3 (1) 169 (2 134 (1) 55 (1) 76.6 (3) 8 Medium
2 Subsoil 4.8 (1) 22 (1) 123 (1) 70 (1) 7323 (2) 6 Low
Topsoail 6 (1) 71 (1) 44.0 (1) 50 (1) 38.1 (2) 6 Low
3 Subsoil 3.9 (1) 23 (1) 301 (1) 56 (1) 63.6 (2) 6 Low
Topsoil  12.2 (1) 87 (1) 258 (1) 80 (1) 56.6 (2) 6 Low
4 Subsoil 5.3 (1) 1.1 (1Y 179 (1) 75 (1) 876 (3) 7 Low
Topsoil  10.6 (1) 3.4 (1) 267 (1) 7.0 (1) 499 (2) 6 Low
° Subsoil 4.7 (1) 1.3 (1) 16.5 (1) 103 (2) 664 (2) 7 Low
Topsoil 6.8 (1) 56 (1) 156 (1) 75 (1) 774 (3) 7 Low
6 Subsoil 53 (1) 2.6 (1) 126 (1) 99 (1) 654 (2) 6 Low

Remarks: OM (g kg") <15 = 1, 15-35 = 2, >35 = 3; Available P (mg kg.) <10 = 1, 10-25 = 2, >25 = 3;
Available K (mg kg-1) <60 = 1, 60-90 = 2, >90 = 3; CEC (cmol kg-1) <10 = 1, 10-20 = 2, >20 = 3;
BS (%) <35 =1, 35-75 = 2, >75 = 3 Sum of scores from OM, Available P, Available K, CEC and
BS; < 7, low; 8-12, medium; = 13, high

uamsssifiudupnumanzantesiudmiuninlgniials wudt Aeeu 1 Aeeu 2 Aeeu 3 uaz
Wnau 6 llAtINNTAN WABLW 4 LarADU 5 HAnuminzaniluna s Inaddasriaudnae aniwgiiszme
Agerentsnauaawiuaziinmnsanluin Supsmsnzandniufinac wodn finew 1 finew 2 finew
3 uarineu 6 liAatmunzan Waaw 4 Anau 5 Aarumanzans taaddadiiauanae Buinnmnlumu
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nanAa an nHUsemaA faungIn waza1seI11s (Table 2)



84 AN TNEATNIZAANNAN

N5USZIRUANTTAULANNDANRNYTDIURIAY

mﬂmmiﬁﬂmmmﬁuﬂuﬂmm ¥4 6 1310 NN EUANTIDUTANNGANANYTITBIAY ald
Wuuuamelunisdansiu dei (Table 3)

finew 1 uaz finew 3 Sruunduanssnuzanagananysaliy LRdr "k 20% Sanwniziall Ae fu
uuazAuaailuAuiau SanssiuRuuiisrueumaduiy ustic Tefifednianenisnems fe ful
Fuietuiianiaenite uianansnin Wuanld Sunninsamsnnningintu 35% TnenBanms fiaginuwnades
d1989A1 ATINATATU 20%

Waau 2 f«mLLuﬂGnuammummmmmummtﬂu LRdr' 'k 4% Sanwniziall fe AuLuuasiudns
WuRuiou Sanensiduiuwiedszueumnatuiy ustic laefidesiamamsinems Ao Auliiuitedis
Anfimsnivg ustansnsainiunn e Jsununsaaunndiniu 35% laeisunns mﬁwimmméﬁﬂumamm
ANANATU 4%

fimeu 4 SuunduanssauzaugaNany sl LR dr 'k 5% fdnmniziall A Auuuuazauanad
Ausou ffnwusidufuuiedsrueunnuduuuy ustic InaRdednianianisinens fe Auilfuviedu
fidnfasanita uiarunsavnltunnld filiunmufeunsan 10-35% Taetsuns Saptnunaideudisasin
ANANATU 5%

fimau 5 SuundusussnuzaugaNaNysniflu LRdr k3% fdnwuzialy Ae Auuuuaziuans
Wupusau fenwasiuiuuiedszuaunuiuuuy ustic Tneilfesnianemsinens Ae Aulfiuiedun
rinanit usanusnsiliuanld SUsunnnmnmnnnd it 35% taatiunas fanmnunaifeudisnsin
ANAIATU 3%

fimau 6 SuundusussnuzeugaNaNyIniflu CRAr 'k 4% fdnwuzialy A AuLuuaziudn
WuRuwien fenensiuRuuidiszueunmaduiy ustic Tefifasianamanens A Auliuviedu

PanfnsInig wiansavinliuanld Alfuangmaninndwindy 35% taeiliuins danTnunades

o

£199460 ANANATU 4%

Table 2 Soil suitability classification for economic plant.

Suitability level

Pedon Field crop Orchard Permanent Pasture
Sugar cane Mango Tamarind
P1 N — IVtgm F—IVge F —IVtga L-1Vte
p2 N - 1Vg F-1Vg F-1Vg L-1lg
P3 N — IVtgm F—IVge F —IVtge L-1Vte
P4 N — Illtm F—1In F—1In L—1In
P5 N — Illtm F—1In F—1n L—1In
P6 N - 1Vg F-1Vg F-1Vg L-1lg
Remarks: N = Field crop | = soil very well suited g = gravel a = acidity
F = Orchard Il = soil well suited t = topography e = soil erosion
L = Permanent Pasture Il = soil moderately suited d = drainage
IV = soil poorly suited m = rick of moisture shortage

n = nutrient status
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Table 3 Fertility capability soil classification; FCC.

Depth pH 1:1 Avail.P Extr.K CEC %Coarse Sum Base
Pedon Texture

1 FCC Unit
(cm) HO (mg kg") (--cmol kg'---) Fragments (emol kg™)

1 Topsoail L 419 4.8 0.07 5.7 52.95 1.38
LRdr"k20%

Subsaoil L 4.35 1.3 0.03 8.9 63.74 2.25

2 Topsail L 450 16.9 0.03 55 42.88 4.21
LR dr""k4%

Subsoil L 5.27 2.2 0.03 7.0 65.54 5.45

3 Topsail L 415 71 0.1 5.0 14.40 1.90
LR drk20%

Subsaoil L 4.86 2.3 0.08 5.6 36.62 3.59

4 Topsoail L 511 8.7 0.07 8.0 2.67 4.52
LR dr'k5%

Subsoil L 6.08 11 0.05 7.5 22.88 6.57

5 Topsoail L 4.65 3.4 0.07 7.0 23.84 3.49
LR dr k3%

Subsoil L 5.55 1.3 0.04 10.3 61.04 6.23

6 Topsail C 547 5.6 0.04 7.5 67.89 5.80
CRdr k4%

Subsaoil C 6.04 2.6 0.03 9.9 88.95 6.18

Remarks: L = < 35% Clay but not Loamy Sand or Sand, S = Loamy Sand or Sand , C = Clayey, R- = rock or other hard
root-restricting layer within 50 cm can ripped, plowed or blasted to increase rooting depth,

++

d = Ustic soil moisture regime, r' = %gravel = 10-35%, r'* = %gravel = 35% (by volume) in the top 50 cm of

the soil, k = low nutrient capital reserves, % = %Slope
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