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ABSTRACT: The determination of characteristics, properties of tentative Thap Phrik soil series
is necessary for the establishment of the soil series and their boundaries in the soil map for
effective land-use planning. Thus, the objectives were to analyze morphological, physicochemical,
mineralogical properties and to assess their agricultural potential. Seven representative pedons
in Sa Kaeo province were investigated. The results revealed that the Thap Phrik pedons in Sa
Kaeo province are developing on erosional surfaces of weathered greywacke, shale, and
limestone rocks. These soils are moderately developed, deep to very deep soil profile, and
moderately well-drained. Rock fragments and the concretion of secondary lime were found in
the soil profile. The soil texture of topsoils is clay, while the soil texture of subsoils is sandy
clay to gravelly clay. The bulk density of soils ranges from low to high. Soil pH ranges from
slightly acid to strongly alkaline. Soil organic matter content ranges from very low to moderately
high. The studied soils have a very low content of total nitrogen, very low to moderately high
contents of available phosphorus and potassium, moderately low to very high levels of cation
exchange capacity, moderate to very high levels of extractable bases with base saturation
percentages ranging from high to very high and very low to moderate levels of extractable
acidity. All studied soils have moderate fertility status, and their fertility capability classes are
Cdbp, Cbp, and Cdp, which their significant limitations are low available phosphorous (p) and
strongly alkaline (b). The studied soils are moderately suitable for upland crops due to the
accumulation of secondary lime concretion in subsoils and the risk of water shortage during
the dry season. The overall agricultural potential of the studied soils is moderate.
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Ap = Surface horizon that has been plowed, A/B = It is dominated by properties of the A, but some of the properties of the B
are evident, Bt = Subsoil layer has an accumulation of silicate clay, Btg = Subsoil layer with an accumulation of silicate clay
and very wet for long periods of time, Bk = Subsoil layer has an accumulation of translocated calcium carbonate,

Btk = Subsoil layer has an accumulation of silicate clay and translocated calcium carbonate, Bkk = Subsoil layer has an
accumulation of translocated calcium carbonate (50 percent or more, by volume), Btkg = Subsoil layer has an accumulation of
silicate clay, translocated calcium carbonate, and very wet for long periods of time, BCrt = Transition horizon from the B to the
C horizon. Properties of the B are dominant, but some influence of the C horizon is evident. It has an accumulation of silicate
clay, BCrtg = Transition horizon from the B to the C horizon. Properties of the B are dominant, but some influence of the C
horizon is evident. It has an accumulation of silicate clay, and very wet for long periods of time, BCrtkg = Transition horizon
from the B to the C horizon. Properties of the B are dominant, but some influence of the C horizon is evident. It has an
accumulation of silicate clay, translocated calcium carbonate, and very wet for long periods of time, Cr = Horizon consists of
weathered bedrock, Crt = Horizon consists of weathered bedrock and accumulation of silicate clay, Crtkg = Horizon consists of
weathered bedrock and accumulation of silicate clay, translocated calcium carbonate, and very wet for long periods of time.

Figure 1 Soil profile development of the studied soil profiles
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Figure 2 Soil textural diagram and bulk density of the study soils
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Figure 3 Chemical properties of the study soils
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Table 1 Clay mineralogy in clay and silt fractions of the study soils

Clay fraction

Silt fraction

Pedon Depth Horizon
(cm) Kaolinite ~Smectite  Quartz Quartz  Feldspar  Calcite
1 40-70 Bt2 X XXXX tr. XXXX - -
2 40-65 Bt2 X XXXX tr. XXXX - -
3 80-100 Bt1 X XXX X XXXX - -
4 60-70/80 Btk X XXX tr. XXX - X
5 30-45/53 Btl X XXX tr. XXX tr. -
6 40-58 Bt1 X XXXX tr. XXXX - -
7 50-70 BCrt2 X XXX - - - -
xxxx = dominant ( > 60% ), xxx = large (40-60%), xx = medium (20-40%), x = small (5-20%),

tr. = trace (<5%), - = not detected
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AUAINTEUUDUNTUISIUAY (Soil Survey Staff,
2014a) Isil

Anau 1 Fine, smectitic, isohyperthermic
Typic Haplustalf

Anau 2 Fine, smectitic, isohyperthermic
Typic Endoaqualf

AnoU 3 Fine, smectitic, isohyperthermic
Typic Haplustalf

AnoU 4 Fine, smectitic, isohyperthermic
Typic Haplustalf

WPou 5 Fine, smectitic, isohyperthermic
Typic Haplustalf

e 6 Fine, smectitic, isohyperthermic
Typic Haplustalf

Wineu 7 Fine loamy, smectitic,
isohyperthermic Typic Haplustalf

fineu 1 wag 4 danuadieadaiuynau
vundnfiaefidoyatufinlfunndign aunsoagy
Snvnziauldde yaRuviundnddufuuumun
20-40 \wuRlunT denddu (Hue) og5zning 10YR
w38 7.5YR fd (Value) dA1 4 A159A (Chroma)
fien 4 ofudufumilendsrumien Massads
fufudauss Tvununansdaneudnuvasidu
foumasuyuyy MeovAusgluidolufudunans
fasnauiunans Fufudrenun fedRuegsening
10YR %38 7.5YR #1d (Value) &Ity 4-5 Fnssd
(Chroma) §ifide 1-3 \HoAudufumiefeioy
willen Sefusiumiervunse fevhuegluiide
Hunansiadnsuunans fufiuarsmeauans wunis
R ORI R Fausiszey 100 iwuRnTas
U yufamsiiuvosingiuiiiafuiiidseass
wagasIanenveunan wusnfiaeanlys

AN50aTUNTIMUNAUANTEUUBUN Y
Iownuveagenuiunin 1oy Fine, smectitic,
isohyperthermic Typic Haplustalfs
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LarA18nI1SosazALBNE LA (Soil Survey

Table 2 Fertility status of the study soils

Division, 1980) wu31 fiunidnwiluyniineuiiny
gananysaiuIunag (Table 2) lnsAaugay

auysalvesiunAnwilinnuanuauysaivedfu

a 1Y £%

Urunanailieaanandvsnavesingiuniiin uae
nsdan1siulaeanigiuuy (Eswaran, 1997;
West et al., 1997)

Pedon  Depth OM'  Avail. P?  Avail. K? CEC* BS® Total Fertility
(cm)  (gkg™) (mgke") (mgke")  (cmol kg?) % level
Pedon 1 Topsoil®  25(2) 1(1) 130 (3) 64 (3) 97 (3) 12 Medium
Subsoil” 13 (1) 0(1) 58 (1) 65 (3) 97 (3) 9 Medium
Pedon 2 Topsoil 22(2) a(1) 84 (2) 35(3) 94 (3) 11 Medium
Subsoil 5(1) 0(1) 61(2) 49 (3) 97 (3) 10 Medium
Pedon 3 Topsoil 17 (2) 0(1) 62 (2) 37(3) 91 (3) 11 Medium
Subsoil 2(1) 0(1) 60 (2) 52(3) 97 (3) 10 Medium
Pedon 4 Topsoil 24.(2) 1(1) 79 (2) 27 (3) 94 (3) 11 Medium
Subsoil 8 (1) 0(1) 103 (3) a8 (3) 96 (3) 11 Medium
Pedon 5 Topsoil 13 (1) 3(1) a5 (1) 44 (2) 97 (3) 8 Medium
Subsoil a(1) 0(1) 37(1) 48 (3) 96 (3) 9 Medium
Pedon 6 Topsoil 10(1) 4(1) a6 (1) 46 (3) 97 (3) 9 Medium
Subsoil 5(1) 0(1) 28(1) 77 (3) 97 (3) 9 Medium
Pedon 7 Topsoil 15(2) 1(1) 11(1) 42 (3) 96 (3) 10 Medium
Subsoil 1(1) 0(1) 10 (1) 56 (3) 97 (3) 9 Medium
LOM = organic matter, 2 Avail. P = available phosphorus, * Avail. K = available potassium,

“CEC =

cation exchange capacity, ° BS = base saturation, ® Topsoil = Ap, ' Subsoil = Ap-60 cm.

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
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AunARUAmTURvATgAa (Division of Land
Use Planning, 1996) wun 1 7 iU AU
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Table 3 Land suitability classification

gniufineu 3 uagiinou 5 dAnuwsngauianiies
(53) Fafimeu 5 fdedriaiertuanuasaly
msvoulavessn () Wosnauflaudnlufidy
50-100 WURIAT ASUALINZALYasRLie
nsUgndostiu wuh fifiesfineu 4 Aifiaumene
auUunans @ufineuduiinnumnzandnioy
wazfinou 7 liflanuminzay (N) dedssdua
wizandmun1sUgne 1wt wuln fineu 2
anumnigauuiunats ineu 1 wag 3 Ay
wnzaudndeslnefinoudy o liflanummsay
drunisugnunduthdunuda fifissfineu 3
Fflaumnsaudnies drufineuduldainy
Wzau (Table 3)

Pedon Cassava Sugarcane Rubber Palm
Pedon 1 S2sm S3sm S3s N
Pedon 2 S2sm S3sm S2s N
Pedon 3 S3sm S3sm S3s S3sm
Pedon 4 S2sm S2sm N N
Pedon 5 S3rsm S3rsm N N
Pedon 6 S2sm S3sm N N
Pedon 7 S2sm N N N

S2 = moderately suitable, S3 = marginally suitable, N = not suitable,
r = root penetration, s = nutrient availability, m = moisture availability

N13UsIliuaNIIAULAINANENY Tl

vosiu

PN IANWIvRIgARUuNSnluTmin
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A RALALY AR WU AufivinsEnwdiu
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witlen) dmsusulsvenevesiumanbuansite
riaunan o laun Aullanwagidufuais a1 pH
111w > 73 (b) AuflszusuAIUTULUY ustic
(d) Weaesaniduuseloviis A1 P a1y Bray I
< 8 mg kg (p) WneiiviheaussaurAanysal
Y89 3 Wi (Table 4) fail



Cdbp fidnuwaiziialy fe Auvwdudu
wilen (©) lnefidediianisnisinens fe Audu
fiusng (b) uazAuiineavesanidulszloviogsm
(o) loun Aulufineu 1 uag 6

Cbp fdnwauly Ao Auvudufunies
(©) Imefidedriamenisinuns Ao Audufiunng

(b) uazuiivleaneafidulszloviogn (p) loun
Auluiinou 2

Cdp S&nwasinly fio Auvuduiumien
(O lpeiitadnian1ansnens Ao Aulleanesa
fduustlovdagen (p) lun fulufineu 3, 4, 5
uay 7

Table 4 Fertility capability classification of the study soils

pH Avail P Extra. K CEC’*  Sum base e
it 11Ho Aval F

Pedon Depth Texture 2 (mg kg-l) ( _________ cmol kg ____________ ) Unit
Pedon 1 Topsoil C 7.6 3.73 0.34 45 62.7 Cdbp
Pedon 2 Topsoil C 7.7 1.09 0.25 28 325 Cbp
Pedon 3 Topsoil C 7.6 3.73 0.52 45 38.2 Cdp
Pedon 4 Topsoil C 7.1 1.00 0.30 36 28.7 Cdp
Pedon 5 Topsoil C 7.1 1.58 0.11 21 523 Cdp
Pedon 6 Topsoil C 7.5 2.40 0.12 26 60.5 Cdbp
Pedon 7 Topsoil C 6.6 1.11 0.03 29 44.6 Cdp

'C = > 35% Clay, “d = dry (soil has ustic moisture regime), p = available phosphorus by Bray Il < 8 mg kg",
b = soil pH > 7.3, >CEC = cation exchange capacity
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FvnsAneiia 3 33 wudh fineu 2 Huaudiiieng
mémmwﬁﬁqm esnndufianumanzanlunis
wnzUgniiasugialavanesin aunsauiuus
Wudnnmnandnldie wardidediaiosdian
50909 lAuA finau 4, 3, 1, 6, 5 WAy 7 AMUAIAU

G
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smectitic, isohyperthermic, Typic Haplustalfs
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