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Ekkarach Meewassana 2009: Characteristics and Problem of Plough Pan in Cassava Production
Areas, Nakhon Ratchasima Province. Master of Science (Soil Science), Major Field: Soil Science,

Department of Soil Science. Thesis Advisor: Mr. Somchai Anusornpornperm, Ph.D. 117 pages.

The investigation on characteristics and problems of plough pan in cassava production areas,
Nakhon Ratchasima Province was undertaken in three soil series, namely Warin and Yasothon in
Dankhunthod district, and Satuk soil series in Serng Sang district. Samples collection and soil miniprofile
characterization were done along toposequence at each site, objectively to acquire specific information of
the sites and to examine soil physical and chemical property along with determining relationship between an

occurrence of plough pan and soil characteristics.

The results revealed that the soils studied were developed from residuum of sandstone and siltstone
with some areas being overlaid by local alluvium and wash materials. They had loamy sand to sandy loam
texture. The plough pan occurred on every position of the landscapes, starting at the depth of 15-25 cm from
soil surface with thickness of the layer ranging between 13-32 cm. Plough pan layer had high bulk density
(>1.6 Mg m”) with the highest value of 1.83 Mg m” being in Yasothon series. Layers directly overlying and
underlying plough pan layer was clearly less dense than this compacted layer in all locations. Dry soil
strength of plough pan layers varied between 0.34-5.23 kg em”. This pan had low saturated hydraulic
conductivity (0.2-3.4 cm hr') and got slower as bulk density increased. Plough pan found in Satuk series
tended to have lower saturated hydraulic conductivity than did other two because this soil comprised higher
content of silt particle which resulted in smaller soil pores. Available moisture capacity of plough pan in all
soils was lower than 3.17% by volume with the lowest amount (2.36% by volume) being in Yasothon series.
Depth where plough pan started to form and its thickness, including other soil physical properties had no
relationship with positions within the same toposequence whereas soil chemical property was not affected by
the occurrence of this pan. Properties of plough pan such as very hard when dry, high bulk density, low

hydraulic conductivity and low available water capacity were considered harmful to the growth of cassava.
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a d o di’ a . = = o 3 di’ a
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1993)

1 a . A ] o 1A {
3.1.2 ANUHU W HUTINUDIAU (Bulk density) Tne33 140 52 Ue ninL dee19auh

laivhane Tn59a319 (core method) (Blake and Hartge, 1986)

Y v
3.1.3 @n1wiivuesAuv Y WA (Saturated hydraulic conductivity) Tagld

WAI UV VI RUL5 (variable head method) (Klute, 1965)

Y . . Y A
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penetrometer (Bradford, 1986)

3.1.5 ANUUAIVD AU (Soil strength)
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(Klute, 1986)
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A5 1IAIUAUADU LLazAUAREITAZA1Y IM KC1IMNY 1:1 (National Soil Survey Center, 1996)
3.2.2 U5 lu Tasnusw 1ae33 Kjeldahl method (Jackson, 1965)
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Kurtz, 1945)
324 Twumadouiilualsz Tond (Available potassium) Taol% 1M NH,0Ac #

fluna19 (pH 7.0) (Pratt, 1965)

3.2.5 9l Vldiﬂgjﬁq (Organic matter) 19675 Walkley and Black Titration (Walkley

and Black, 1934)

3.2.6 1WA TINNTNA 1A (Extractable bases) 41)52n01AI8 11AQ 6 o3 113N oy
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327 amnnsanafiald (Extractable  acidity)  JaedSuuiSeunanlsa

Tasens1 Tuariiv (barium chloride-triethanolamine) pH 8.2 (Peech, 1965)

3.2.8 anuquamlasuunn loeou (Cation exchange capacity) Tagl¥mswza

Y A g P
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Site Slope Eleveation Relief &’mgmgﬁﬂszmﬂ Parent Material
(%) (m) (Landform)
Wn 1 3 332 Undulating Upper middle erosional surface of low hill Wash over residuum derived from sandstone
Wn 2 3 328 Undulating Middle erosional surface of low hill Wash over residuum derived from sandstone
Wn 3 4 323 Undulating Lower middle erosional surface of low hill Wash over residuum derived from sandstone
Wn 4 5 323 Undulating Middle surface of low hill Wash over residuum derived from sandstone
Wn 5 3 313 Undulating Lower middle surface of low hill Wash over residuum derived from sandstone
Yt 5 245 Undulating Residual plain Local alluvium over residuum of sandstone
Yt2 2 250 Undulating Residual plain Local alluvium over residuum of sandstone
Yt3 3 245 Undulating Residual plain Local alluvium over residuum of sandstone
Yt4 1 248 Nearly flat Residual plain Local alluvium over residuum of sandstone
YtS 2 243 Undulating Residual plain Local alluvium over residuum of sandstone
Suk 1 4 276 Undulating Upper part of undulating erosional surface Residuum derived from siltstone
Suk 2 5 271 Undulating Upper part of undulating erosional surface Residuum derived from siltstone
Suk 3 6 267 Undulating Middle part of undulating erosional surface Residuum derived from siltstone
Suk 4 5 264 Undulating Lower part of undulating erosional surface Residuum derived from siltstone

6¢
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Depth | Horizon | Soil color | Texture Structure Consistence Boundary Field
(cm) Mottle Dry , Moist, Wet pH
Wn-1: Typic Kandiustult
0-20 Apl 7.5YR4/4 LS 1FSBK L, VFri, NS/NP Clear, smooth 6.0
20-38 Ap2 7.5YR4/4 LS 1,2FSBK S, Fri, NS/NP Abrupt, smooth 5.5
38-50 Btd S5YR6/6 SL 1, 2FMSBK H, F, SS/NP Gradual, smooth 5.5
50-70 Btl SYRS5/8 SL 1, 2FMSBK S, F, SS/NP 6.0
Wn-2: Typic Kandiustult
0-10/15 Ap 7.5YR4/3 LS IFMSBK S, VFri, NS/NP Abrupt, smooth 6.0
15-30 Btd 7.5YR4/6 LS 1,2FMSBK S, F, NS/NP Clear, smooth 5.5
30-50 Btl 5YRA4/6 LS 1,2FSBK S, VFri, NS/NP 5.5
Wn-3: Typic Kandiustult
0-18 Ap 7.5YR3/3 LS 1FMSBK S, Fri, NS/NP Clear, smooth 7.0
18-35 Btd 7.5YR4/4 LS 1,2FMSBK SH, F, NS/NP Gradual, smooth 6.5
35-50 Btl 7.5YR4/6 LS IFMSBK S, VFri, NS/NP 6.5
Wn-4: Typic Kandiustult
0-20 Ap 7.5YR4/4 LS 1FSBK S, VFri, NS/NP Clear, smooth 6.0
20-40 Btd 7.5YR4/3 LS 1,2FSBK SH, Fri, NS/NP Abrupt, smooth 6.0
40-60 Btl 7.5YR4/6 LS IFSBK S, VFri, NS/NP 6.5
Wn-5: Typic Kandiustult
0-20 Ap 7.5YR5/3 LS IFSBK S, VFri, NS/NP Abrupt, smooth 6.0
20-38 Btd 7.5YR5/6 LS 1,2FMSBK H, Fri, NS/NP Clear, smooth 6.0
38-50 Btl1 10YRS5/6 SL 1,2SBK SH, Fri, SS/NP 4.5
Yt-1: Typic Paleustult
0-18 Ap 2.5YR4/8 SL 2FMSBK S, VFri, NS/NP Gradual, smooth 5.0
18-35 Btd 2.5YR3/6 SL 2FMSBK H, F, SS/NP Diffuse, smooth 4.5
35-50 Btl 2.5YR3/6 SL 2FMSBK S, F, SS/NP 4.5
Yt-2: Typic Paleustult
0-21 Ap 2.5YR4/6 SL 1VFFSBK | L, VFri, SS/NP Gradual, smooth 4.5
21-40 Btd 2.5YR3/6 SL IFSBK H, Fri, NS/NP Gradual, smooth 4.0
40-60 Btl1 10R4/6 SL IFMSBK SH, Fri, SS/NP 4.0
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Depth | Horizon | Soil color | Texture Structure Consistenence Boundary Field

(cm) Mottle Dry , Moist, Wet pH
Yt-3: Typic Paleustult
0-22 Ap 2.5YR4/4 LS 1VFFSBK | SH, Fri, SS/NP Gradual, smooth 4.5
22-40 Btd 2.5YR4/4 SL 1VFFSBK | H, VFri, SS/NP Gradual, smooth 4.5
40-60 Btl 10R4/6 SL IFMSBK H, Fri, SS/NP 4.5
Yt-4: Typic Paleustult
0-27 Ap 5YR4/4 LS 1,2FSBK S, VFri, NS/NP Clear, smooth 4.5
27-45 Btd 2.5YR4/6 SL 2FMSBK S, Fri, NS/NP Gradual, smooth 5.0
45-60 Btl 2.5YR3/6 SL 2FSBK S, Fri, NS/NP 4.5
Yt-5: Typic Paleustult
0-20 Apl S5YR3/4 LS 2FMSBK S, VFri, NS/NP Gradual, smooth 4.5
20-31 Ap2 5YR4/6 LS 2FMSBK SH, Fri, NS/NP Clear, smooth 4.5
31-50 Btd 2.5YR3/6 SL 2FSBK S, Fri, NS/NP Gradual,smooth 4.0
50-70 Btl 2.5YR3/6 SL 2FSBK SH, Fri, NS/SP 4.0
Suk-1: Typic Paleustult
0-12/15 Ap 7.5YR3/3 SL 3FMSBK SH, Fri, SS/SP Abrupt, wavy 6.5
15-35 Btd 5YRA4/6 SCL 3FMSBK VH, Fri, SS/MP Gradual, smooth 6.5
35-50 Btl 5YRA4/8 SCL 2FMSBK SH, Fri, SS/MP 6.0
Suk-2: Typic Paleustult
0-20 Ap 7.5YR3/3 SL 2FMSBK VH, Fri, SS/SP Clear, smooth 6.0
20-35 Btd 5YR4/6 SCL 3FMSBK SH, F, SS/VP Gradual, smooth 6.5
35-50 Btl 5YR4/6 SCL 3FMSBK SH, F, SS/VP 6.5
Suk-3: Typic Paleustult
0-18 Ap 10YR3/3 SCL 3FMSBK H, Fri, SS/VP Clear, smooth 7.0
18-30 Btd 7.5YR4/4 SL 3FMSBK VH, F, MS/VP Gradual, smooth 6.5
30-50 Btl 7.5YR4/6 SC 3FMSBK VH, F, MS/VP 6.5
Suk-4: Typic Paleustult
0-25 Ap 7.5YR4/3 LS 2FMSBK SH, Fri, NS/NP Clear, smooth 6.0
25-38 Btd 10YR5/4 SL 3FMSBK SH, F, SS/SP Clear, smooth 5.0
38-55 Btl 7.5YRS5/6 SCL 2FMSBK H, Fri, SS/MP 5.0
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1oAu (Texture)

SL = Sandy loam

SCL = Sandy clay loam

LS = Loamy sand

VGSC = Very gravelly sandy clay
CL = Clay loam

C = Clay

FSCL = Fine sandy clay loam
FSC = Fine sandy clay

SC = Sandy clay

SGSCL = Sandy gravelly sandy clay loam
M3tiadd (Consistence)

utia (Dry)

SH = Slightly hard

H = Hard

VH = Very hard

S = Soft

L = Loose

Tazaaia (Structure)

1 = Weak

2 Moderate

3 Strong

c = Coarse

f = Fine

m = Medium

abk = Angular blocky

sbk = Subangular blocky
semi-abk =  Semi- angular blocky

WU (Moist)

Fri = Friable

SF = Slightly friable
F = Firm

VF = Very firm

Qlen (Wet

NS
NP
SS

SP

MS
MP
VS
VP

Nonsticky
Nonplastic
Slightly sticky
Slightly plastic
Moderately sticky
Moderately plastic
Very sticky

Very plastic
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Depth Horizon Sand Sand fraction (g)
(cm) (gkg ' soil) vC C M F VF

Wn-1: Typic Kandiustult

0-20 Apl 854.46 2.00 12.99 101.96 526.79 210.72
20-38 Ap2 846.81 0.00 10.99 93.93 515.64 226.24
38-50 Btd 836.31 0.00 7.99 84.94 519.64 223.74
50-70 Btl 825.12 0.00 9.99 91.94 516.64 206.56
Wn-2: Typic Kandiustult

0-10/15 Ap 861.04 2.00 20.99 141.96 528.84 167.25
15-30 Btd 828.39 3.00 112.94 128.94 485.76 97.75
30-50 Btl 809.10 2.00 17.00 112.00 453.00 225.10
Wn-3: Typic Kandiustult

0-18 Ap 858.73 3.00 24.00 170.97 47391 186.86
18-35 Btd 850.11 2.00 24.00 166.98 484.95 172.18
35-50 Btl 790.08 2.00 34.99 186.93 440.82 125.35
Wn-4: Typic Kandiustult

0-20 Ap 861.73 5.00 25.99 161.97 487.90 180.86
20-40 Btd 824.65 4.00 24.99 152.95 474.86 167.85
40-60 Btl 824.84 4.00 32.99 200.96 439.91 146.97
Wn-5: Typic Kandiustult

0-20 Ap 837.03 7.99 48.96 216.83 412.67 150.58
20-38 Btd 730.82 5.00 33.97 162.87 367.71 161.27
38-50 Btl 708.63 3.00 38.97 176.86 367.71 122.10
Yt-1: Typic Paleustult

0-18 Ap 783.89 5.00 27.99 132.95 376.85 241.10
18-35 Btd 690.15 7.00 39.98 136.93 326.84 179.41
35-50 Btl 758.25 10.00 32.99 138.97 347.93 228.35
Yt-2: Typic Paleustult

0-21 Ap 750.70 3.00 36.99 151.94 362.85 195.92
21-40 Btd 716.98 8.00 41.99 146.96 335.90 184.14
40-60 Btl 710.32 6.00 37.98 143.94 329.87 192.52




MaN 4 (A9)

41

Depth Horizon Sand Sand fraction (g)

(cm) (g kg soil) VC C M F VF
Yt-3: Typic Paleustult
0-22 Ap 768.80 5.00 38.00 161.00 368.00 196.80
22-40 Btd 739.10 6.00 41.00 160.00 361.00 171.10
40-60 Btl 732.20 6.00 40.00 159.00 357.00 170.20
Yt-4: Typic Paleustult

0-27 Ap 742.75 7.00 48.99 174.97 353.93 157.87

27-45 Btd 709.27 6.00 46.97 167.90 330.80 157.61

45-60 Btl 721.99 7.99 54.96 178.87 334.77 145.40
Yt-5: Typic Paleustult
0-20 Apl 759.22 3.00 46.00 188.98 357.96 163.28
20-31 Ap2 744.03 6.00 51.99 188.98 344.97 152.08
31-50 Btd 716.77 4.00 40.98 159.90 336.80 175.09
50-70 Btl 728.24 4.00 55.97 181.91 337.83 148.53
Suk-1: Typic Paleustult
0-12/15 Ap 838.62 7.00 179.98 125.99 457.95 67.69
15-35 Btd 728.08 3.00 15.00 120.96 424.87 164.25
35-50 Btl 813.12 3.00 22.00 135.99 428.96 223.18
Suk-2: Typic Paleustult
0-20 Ap 834.90 4.00 15.00 132.00 478.00 205.90
20-35 Btd 760.80 10.00 24.00 129.00 397.00 200.80
35-50 Btl 734.10 6.00 15.00 106.00 392.00 215.10
Suk-3: Typic Paleustult
0-18 Ap 788.80 13.00 17.00 102.00 419.00 237.80
18-30 Btd 726.20 11.00 26.00 118.00 374.00 197.20
30-50 Btl 679.10 10.00 28.00 113.00 355.00 173.10
Suk-4: Typic Paleustult
0-25 Ap 840.06 8.00 16.99 148.94 470.81 195.32
25-38 Btd 797.62 8.00 17.00 135.99 434.96 201.68
38-55 Btl 815.86 6.00 23.99 175.95 434.87 175.05

v . VC = very coarse, C = coarse, M = medium, F = fine, VF = very fine
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Al BLEnINAAAY (Soil profile description)

I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Land use

Annual rainfall

Mean temperature

Climate

Others

II General information on the soil
Parent material

Drainage

Permeability

Runoff

Depth of ground water

III Profile description
Horizon  Depth (cm)
Apl 0-20

Warin 1

:Wn 1

:Wn 1

: Typic Kandiustult

: July 30, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,

Ekkarach Meewassana, Chanitsada Panmaung, Kosol
Kenta, Wittaya Jindaluang, Yooppayow Hussachan,
Wattanai Onsamran

: Ban Non Somboon Tambon Huai Bong Amphoe

Dan Khun Thod Changwat Nakhon Ratchasima

: Approximately 332 m (MSL)
5339111 Coordination : 47P 0769156", 1671463"

: Upper middle erosional terrace

: Undulating

: 3% Aspect : 29 Azimuth

: Cassava grown on the ridge along the slope
: Approximately 1029 mm

: Approximately 27 °C

: Tropical savanna

: Wash over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

: More than 70 cm

Description

Brown (7.5YR 4/4); loamy sand; weak fine subangular blocky

structure, mainly breaking into single grains; loose dry, very friable

moist, non sticky and non plastic; common very fine variegated

sands; many very fine and vesicular pores; very few and very fine
roots; field pH 6.0; clear and smooth boundary to Ap2



Ap2 20-38
Btd 38-50
Bt 50-70

I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others

85

Brown (7.5YR 4/4); loamy sand; moderately weak fine subangular
blocky structure; soft dry, friable moist, non sticky and non plastic;
common very fine variegated sands; common very fine and few fine
vesicular pores; very few and very fine roots; field pH 5.5; abrupt
and smooth boundary to Btl

Yellowish red (5YR 4/6); sandy loam; moderately weak fine and
medium subangular blocky structure; hard dry, firm moist, slightly
sticky and non plastic; few faint clay coating on faces of peds and
clay bridges between sand grains; common very fine variegated
sands; common very fine and vesicular pores; very few and very
fine roots; field pH 5.5; gradual and smooth boundary to Bt2
Yellowish red (5YR 5/8); sandy loam; moderately weak fine and
medium subangular blocky structure; soft dry, firm moist, slightly
sticky and non plastic; few faint clay coating on faces of peds and
clay bridges between sand grains; common very fine variegated
sands; common very fine and vesicular pores; very few and very
fine roots; field pH 6.0

Warin 2

:Wn 2

:Wn 2

: Typic Kandiustult

: July 30, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Chanitsada Panmaung, Kosol
Kenta, Wittaya Jindaluang, Yooppayow Hussachan,
Wattanai Onsamran

: Ban Non Somboon Tambon Huai Bong Amphoe
Dan Khun Thod Changwat Nakhon Ratchasima

: Approximately 328 m (MSL)

15339111 Coordination : 47P 0769274", 1671626

: Middle erosional terrace

: Undulating

: 3% Aspect : 39 Azimuth

: Cassava approximately three years old grown on the
ridge along the slope

: Approximately 1029 mm

: Approximately 27 °C

: Tropical savanna
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II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
Ap 0-10/15
Btd 15-30
Btl 30-50

I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

Location

Elevation
Map sheet number

: Wash over residuum derived from sandstone
: Well drained

: Rapid

: Rapid

: More than 50 cm

Description
Brown (7.5YR 4/3); loamy sand; weak fine and medium subangular
blocky structure; soft dry, very friable moist, non sticky and non
plastic; many very fine variegated sands; many very fine and
vesicular pores; very few and very fine roots; field pH 6.0; abrupt
and smooth boundary to Btl
Strong brown (7.5YR 4/6); loamy sand; moderately weak fine and
medium subangular blocky structure; soft dry, firm moist, non sticky
and non plastic; few faint clay coating on faces of peds and clay
bridges between sand grains; common very fine variegated sands;
common very fine and vesicular pores; very few and very fine roots;
field pH 5.5; clear and smooth boundary to Bt2
Yellowish red (5YR 4/6); loamy sand; moderately weak fine
subangular blocky structure; soft dry, very friable moist, non sticky
and non plastic; few faint clay coating on faces of peds and clay
bridges between sand grains; common very fine variegated sands;
many very fine and vesicular and few fine simple tabular pores; very
few and very fine roots; field pH 5.5

Warin 3

:Wn 3

:Wn 3

: Typic Kandiustult

: July 31, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Chanitsada Panmaung, Kosol
Kenta, Wittaya Jindaluang, Yooppayow Hussachan,
Wattanai Onsamran

: Ban Non Somboon Tambon Huai Bong Amphoe
Dan Khun Thod Changwat Nakhon Ratchasima

: Approximately 323 m (MSL)

1533911 Coordination : 47P 0769431", 1671777



Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Land use

Annual rainfall

Mean temperature

Climate

Others

II General information on the soil
Parent material

Drainage

Permeability

Runoff

Depth of ground water

III Profile description
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: Lower middle erosional terrace

: Undulating

1 4% Aspect : 29 Azimuth

: Cassava grown on the ridge along the slope
: Approximately 1029 mm

- Approximately 27 'C

: Tropical savanna

: Wash over residuum derived from sandstone
: Well drained

: Rapid

: Rapid

: More than 50 cm

Description

Dark brown (7.5YR 3/3); loamy sand; weak fine and medium

subangular blocky structure, partly breaking into single grains; soft
dry, friable moist, non sticky and non plastic; many very fine
variegated sands; many very fine and vesicular pores; very few

medium and common very fine roots; field pH 7.0; clear and smooth
boundary to Btl

Brown (7.5YR 4/4); loamy sand; moderately weak fine and medium

subangular blocky structure; slightly hard dry, firm moist, non sticky
and non plastic; few faint clay coat on pores, ped faces and among
sand grains; common very fine variegated sands; common very fine

and vesicular pores; very few and very fine roots; field pH 6.5;
gradual and smooth boundary to Bt2

Horizon  Depth (cm)
Ap 0-18
Btd 18-35
Btl 35-50

Strong brown (7.5YR 4/6); loamy sand; weak fine and medium

subangular blocky structure; soft dry, very friable moist, non sticky
and non plastic; few faint clay coat on pores, ped faces and among
sand grains; common very fine variegated sands; common very fine

and vesicular pores; very few very fine and fine roots; field pH 6.5

I Information on the site
Profile symbol

Soil name

Classification

Date of examination

Warin 4

:Wn 4

:Wn4

: Typic Kandiustult
:July 31, 2008



Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others
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: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Chanitsada Panmaung, Kosol
Kenta, Wittaya Jindaluang, Yooppayow Hussachan,
Wattanai Onsamran

: Ban Non Somboon Tambon Huai Bong Amphoe
Dan Khun Thod Changwat Nakhon Ratchasima

: Approximately 323 m (MSL)

15339111 Coordination : 47P 0769525, 1671907

: Middle terrace

: Undulating

: 5% Aspect : 30 Azimuth

: Cassava grown on the ridge along the slope
: Approximately 1029 mm

: Approximately 27 'C

: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description
Horizon  Depth (cm)

Ap 0-20
Btd 20-40
Btl 40-60

: Wash over residuum derived from sandstone
: Well drained

: Rapid

: Rapid

: More than 60 cm

Description
Brown (7.5YR 4/4); loamy sand; weak fine subangular blocky
structure; soft dry, very friable moist, non sticky and non plastic;
many very fine variegated sands; many very fine and vesicular
pores; few very fine and fine roots; field pH 6.0; clear and smooth
boundary to Btl
Brown (7.5YR 4/3); loamy sand; moderately weak fine subangular
blocky structure; slightly hard dry, friable moist, non sticky and non
plastic; common very fine variegated sands; common very fine and
vesicular pores; few and very fine roots; field pH 6.0; abrupt and
smooth boundary to Bt2
Strong brown (7.5YR 4/6); loamy sand; weak fine subangular
blocky structure; soft dry, very friable moist, non sticky and non
plastic; few faint clay bridges between sand grains; common very
fine variegated sands; common very fine and vesicular pores; very
few and very fine roots; field pH 6.5



I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others
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Warin 5

:WnS5

:Wn 5

: Typic Kandiustult

: July 31, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Chanitsada Panmaung, Kosol
Kenta, Wittaya Jindaluang, Yooppayow Hussachan,
Wattanai Onsamran

: Ban Non Somboon Tambon Huai Bong Amphoe Dan
Khun Thod Changwat Nakhon Ratchasima

: Approximately 313 m (MSL)

:5339 111 Coordination : 47P 0769628", 1672021"

: Lower middle terrace

: Undulating

: 3% Aspect : 29 Azimuth

: Cassava grown on the ridge along the slope
: Approximately 1029 mm

: Approximately 27 °C

: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description
Horizon Depth (cm)
Ap 0-20

Btd 20-38

: Wash over residuum derived from sandstone
: Well drained

: Rapid

: Rapid

: More than 50 cm

Description

Brown (7.5YR 5/3); loamy sand; weak fine subangular blocky
structure; soft dry, very friable moist, non sticky and non plastic;
many very fine variegated sands; many very fine and vesicular
pores; few very fine and fine roots; field pH 6.0; abrupt and smooth
boundary to Btl

Strong brown (7.5YR 5/6); loamy sand; moderately weak fine and
medium subangular blocky structure, partly with platy structure;
hard dry, friable moist, non sticky and non plastic; few faint clay
coating on face of peds and clay bridges between sand grains;
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common very fine variegated sands; common very fine and

vesicular pores; very few and very fine roots; field pH 6.0; clear and
smooth boundary to Bt2

Btl 38-50

Yellowish brown (10YR 5/6); sandy loam; moderately weak

subangular blocky structure; slightly hard dry, friable moist, slightly
sticky and non plastic; common faint clay coating on face of peds
and clay bridges between sand grains; common fine variegated

sands; many very fine and vesicular pores; very few and very fine
roots; field pH 4.5

I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Land use

Annual rainfall

Mean temperature

Climate

Others

II General information on the soil
Parent material

Drainage

Permeability

Runoff

Depth of ground water

Yasothon 1

(Yt

(Yt

: Typic Paleustult

: July 31, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,

Ekkarach Meewassana, Chanitsada Panmaung, Kosol
Kenta, Wittaya Jindaluang, Yooppayow Hussachan,
Wattanai Onsamran

: Ban Goodmaung Tambon Takean Amphoe

Dan Khun Thod Changwat Nakhon Ratchasima

: Approximately 245 m (MSL)
:5339 111 Coordination : 47P 0793951", 1675802"

: Crestal slope of lowhill

: Undulating

1 5% Aspect : 270° Azimuth

: Cassava grown on the ridge along the slope
: Approximately 1029 mm

: Approximately 27 °C

: Tropical savanna

: Local alluvium over residuum derived from sandstone
: Well drained

: Rapid

: Rapid

: More than 50 cm



III Profile description

Horizon  Depth (cm)
Ap 0-18
Btd 18-35
Btl 35-50

I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others
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Description
Red (2.5YR 4/8); sandy loam; moderately fine and medium
subangular blocky structure; soft dry, very friable moist, non sticky
and non plastic; few fine variegated sands; many very fine and few
fine vesicular pores; common very fine and fine roots; field pH 5.0;
gradual and smooth boundary to Btl
Dark red (2.5YR 3/6); sandy loam; moderately fine and medium
subangular blocky structure; hard dry, firm moist, slightly sticky and
non plastic; few faint clay coating on faces of peds; few fine
variegated sands; few very fine and fine vesicular pores; very few
and very fine roots; field pH 4.5; diffuse and smooth boundary to
Bt2
Dark red (2.5YR 3/6); sandy loam; moderately fine and medium
subangular blocky structure; soft dry, firm moist, slightly sticky and
non plastic; few faint clay coating on faces of peds and clay bridges
between sand grains ; few very fine variegated sands; many very
fine vesicular pores; few and very fine roots; field pH 4.5;

Yasothon 2

1Yt2

1 Yt2

: Typic Paleustult

: November 5, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Sattha Boonrod, Nattamon
Aphairee

: Ban Goodmaung Tambon Takean Amphoe Dan
Khun Thod Changwat Nakhon Ratchasima

: Approximately 250 m (MSL)

15339111 Coordination : 47P 0793678", 1676101

: High terrace

: Undulating

:2% Aspect : 250° Azimuth

: Cassava grown on the ridge along the slope
: Approximately 1029 mm

: Approximately 27 °C

: Tropical savanna



92

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
Ap 0-21
Btd 21-40
Btl 40-60

I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position

: Local alluvium over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

: More than 60 cm

Description
Red (2.5YR 4/6); sandy loam; weak very fine and fine subangular
blocky structure; loose dry, very friable moist, slightly sticky and
non plastic; few very fine variegated sands; many very fine and
common fine vesicular pores; common very fine and very few fine
roots; field pH 4.5; gradual and smooth boundary to Btl
Dark red(2.5YR 3/6); sandy loam; weak fine subangular blocky
structure; hard dry, friable moist, non sticky and non plastic; few
faint clay coating on faces of peds; few very fine variegated sands
and few traces of charcoal; few very fine vesicular pores; very few
and very fine roots; few traces of dead root and organic debris; field
pH 4.0; gradual and smooth boundary to Bt2
Dark yellowish brown (10R 4/6); sandy loam; weak fine and
medium subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and non plastic; common faint clay coating on faces
of peds and clay bridges between sand grains; common very fine
variegated sands; common very fine vesicular pores; very few and
very fine roots; field pH 4.0

Yasothon 3

:Yt3

:Yt3

: Typic Paleustult

: November 5, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Sattha Boonrod, Nattamon
Aphairee

: Ban Goodmaung Tambon Takean Amphoe Dan Khun
Thod Changwat Nakhon Ratchasima

: Approximately 245 m (MSL)

15339111 Coordination : 47P 0793744", 1676095

: High terrace



2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others
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: Undulating

: 3% Aspect : 269° Azimuth

: Cassava grown on the ridge along the slope
: Approximately 1029 mm

: Approximately 27 °C

: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
Ap 0-22
Btd 22-40
Btl 40-60

I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

: Local alluvium over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

: More than 60 cm

Description
Reddish brown (2.5YR 4/4); loamy sand; weak very fine and fine
subangular blocky structure; loose dry, very friable moist, slightly
sticky and non plastic; common very fine variegated sands; many
very fine and common fine vesicular pores; common very fine and
fine roots; field pH 4.5; gradual and smooth boundary to Btl
Reddish brown (2.5YR 4/4); sandy loam; weak very fine and fine
subangular blocky structure; hard dry, very friable moist, slightly
sticky and non plastic; common faint clay coating on faces of peds
and clay bridges between sand grains; common very fine variegated
sands; common very fine and few fine vesicular pores; very few and
very fine roots; few traces of charcoal ; field pH 4.5; gradual and
smooth boundary to Bt2
Dark yellowish brown (10R 4/6); sandy loam; weak fine and
medium subangular blocky structure; hard dry, friable moist, slightly
sticky and non plastic; common faint clay coating on faces of peds
and clay bridges between sand grains; common very fine variegated
sands; common very fine and few fine vesicular pores; very few and
very fine roots; field pH 4.5

Yasothon 4

:Yt4

:Yt4

: Typic Paleustult

: January 22, 2009

: Somchai Anusontpornperm, Suphicha Tanachit,



Location

Elevation

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others
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Ekkarach Meewassana, Nattapol Sriampai, Nattamon
Aphairee

: Ban Goodmaung Tambon Takean Amphoe Dan
Khun Thod Changwat Nakhon Ratchasima

: Approximately 248 m (MSL)

:5339 11  Coordination : 47P 0793849E, 1676112"

: High terrace

: Nearly flat

1 1% Aspect : 88° Azimuth

: Cassava grown on the ridge along the slope
: Approximately 1029 mm

: Approximately 27 °C

: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description
Horizon  Depth (cm)

Ap 0-27
Btd 27-45
Btl 45-60+

: Local alluvium over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

: More than 70 cm

Description
Reddish brown (5YR 4/4); loamy sand; moderately weak fine
subangular blocky structure; soft dry, very friable moist, non sticky
and non plastic; many very fine coated sands; common very fine
vesicular pores; very few and very fine roots; few traces of charcoal;
field pH 4.5; clear and smooth boundary to Btl
Red (2.5YR 4/6); sandy loam; moderate fine and medium
subangular blocky structure; soft dry, friable moist, non sticky and
non plastic, many distinct clay coating on faces of peds and clay
bridges between sand grains; many very fine coated sands; few very
fine vesicular pores; very few and very fine roots; field pH 5.0;
gradual and smooth boundary to Bt2
Dark red (2.5YR 3/6); sandy loam; moderate fine subangular blocky
structure; soft dry, friable moist, non sticky and non plastic; many
distinct clay coating on faces of peds and clay bridges between sand
grains; few very fine vesicular pores; very few and very fine roots;
field pH 4.5



I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others
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Yasothon 5

(YtS

:YtS

: Typic Paleustult

: January 22, 2009

: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Nattapol Sriampai, Nattamon
Aphairee

: Ban Goodmaung Tambon Takean Amphoe Dan
Khun Thod Changwat Nakhon Ratchasima

: Approximately 243 m (MSL)

15339 111 Coordination : 47P 0793945", 1676106

: High terrace

: Slightly undulating

: 2% Aspect : 52° Azimuth

: Cassava grown on the ridge along the slope
: Approximately 1029 mm

: Approximately 27 °C

: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description
Horizon  Depth (cm)
Apl 0-20

Ap2 20-31

: Local alluvium over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

: More than 60 cm

Description

Dark reddish brown (5YR 3/4); loamy sand; moderate fine and
medium subangular blocky structure; soft dry, very friable moist,
non sticky and non plastic; common very fine and fine coated sands;
many very fine and few fine vesicular pores; very few very fine and
fine roots; few traces of deadroots; field pH 4.5; gradual and smooth
boundary to Ap2

Yellowish red (5YR 4/6); loamy sand; moderate fine and medium
subangular blocky structure; soft dry, friable moist, non sticky and
non plastic, many very fine coated sands; few very fine vesicular
pores; very few and very fine roots; field pH 4.5; clear and smooth



Btd 31-50

Btl 50-70

I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others
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boundary to Btl

Dark red (2.5YR 3/6); sandy loam; moderate fine subangular blocky
structure; slightly hard dry, friable moist, non sticky and non plastic;
common distinct clay coating on faces of peds and clay bridges
between sand grains; common very fine coated sands; common very
fine vesicular pores; few and very fine roots; field pH 4.0; gradual
and smooth boundary Bt2

Dark red (2.5YR 3/6); sandy loam; moderate fine subangular blocky
structure; slightly hard dry, friable moist, non sticky and slightly
plastic; common distinct clay coating on faces of peds and clay
bridges between sand grains; common very fine and few fine coated
sands; common very fine and few fine vesicular pores; few and very
fine roots; field pH 4.0

Satuk 1

: Suk 1

:Suk 1

: Typic Paleustult

: August 1, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Chanitsada Panmaung, Kosol
Kenta, Wittaya Jindaluang, Yooppayow Hussachan,
Wattanai Onsamran

: Tambon Non Somboon Amphoe Sueng Sang
Changwat Nakhon Ratchasima

: Approximately 276 m (MSL)

154371 Coordination : 48P 0221436", 1595414

: Upper part of undulating erosional surface
: Undulating

1 4% Aspect : 350° Azimuth

: Cassava with no ridge

: Approximately 1029 mm

: Approximately 27 °C

: Tropical savanna

II General information on the soil

Parent material
Drainage
Permeability
Runoff

: Residuum derived from siltstone
: Well drained

: Moderate

: Rapid



Depth of ground water

III Profile description

Horizon  Depth (cm)
Ap 0-12/15
Btd 15-35
Btl 35-50

I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use
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: More than 50 cm

Description
Dark brown (7.5YR 3/3); sandy loam; strong fine and medium
subangular blocky structure; slightly hard dry, friable moist, slightly
sticky and slightly plastic; common very fine and very few fine
vesicular pores; common very fine and few fine roots; field pH 6.5;
abrupt and wavy boundary to Bt
Yellowish red (5YR 4/6); sandy clay loam; strong fine and medium
subangular blocky structure, partly mixed with strong medium platy
structure; very hard dry, friable moist, slightly sticky and moderately
plastic; common distinct clay coating on faces of peds and clay
bridges between sand grains; common very fine vesicular pores;
very few and very fine roots; field pH 6.5; gradual and smooth
boundary to Bt2
Yellowish red (5YR 4/8); sandy clay loam; moderately fine and
medium subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and moderately plastic; common distinct clay coating
on faces of peds and clay bridges between sand grains; common
very fine vesicular pores; very few and very fine roots; field pH 6.0

Satuk 2

: Suk 2

:Suk 2

: Typic Paleustult

: August 1, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Chanitsada Panmaung, Kosol
Kenta, Wittaya Jindaluang, Yooppayow Hussachan,
Wattanai Onsamran

: Tambon Non Somboon Amphoe Sueng Sang
Changwat Nakhon Ratchasima

: Approximately 271 m (MSL)

154371  Coordination : 48P 0221570", 1595183"

: Upper part of undulating erosional surface
: Undulating

: 5% Aspect : 350° Azimuth

: Cassava with no ridge



Annual rainfall
Mean temperature
Climate

Others
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: Approximately 1029 mm
: Approximately 27 °C
: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
Ap 0-20
Btd 20-35
Btl 35-50

I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

: Residuum derived from siltstone
: Well drained

: Moderate

: Rapid

: More than 50 cm

Description
Dark brown (7.5YR 3/3); sandy loam; moderately fine and medium
subangular blocky structure; very hard dry, friable moist, slightly
sticky and slightly plastic; common very fine and very few fine
vesicular pores; common very fine and few fine roots; field pH 6.0;
clear and smooth boundary to Btl
Yellowish red (5YR 4/6); sandy clay loam; strong fine and medium
subangular blocky structure; slightly hard dry, firm moist, slightly
sticky and very plastic, common distinct clay coating on faces of
peds and clay bridges between sand grains; common very fine and
very few fine vesicular pores; very few and very fine roots; field pH
6.5; gradual and smooth boundary to Bt2
Yellowish red (5YR 4/6); sandy clay loam; strong fine and medium
subangular blocky structure; slightly hard dry, firm moist, slightly
sticky and very plastic, common distinct clay coating on faces of
peds and clay bridges between sand grains; common very fine
vesicular pores, few very fine and fine simple tabular pores; very
few and very fine roots; field pH 6.5

Satuk 3

: Suk 3

:Suk 3

: Typic Paleustult

: August 1, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Chanitsada Panmaung, Kosol
Kenta, Wittaya Jindaluang, Yooppayow Hussachan,
Wattanai Onsamran



Location

Elevation
Map sheet number

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Land use

Annual rainfall

Mean temperature

Climate

Others

II General information on the soil
Parent material

Drainage

Permeability

Runoff

Depth of ground water

III Profile description
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: Tambon Non Somboon Amphoe Sueng Sang

Changwat Nakhon Ratchasima

: Approximately 267 m (MSL)
:54371  Coordination : 48P 0221858, 1595299"

: Middle part of undulating erosional surface
: Undulating

1 6% Aspect : 350° Azimuth

: Cassava with no ridge

: Approximately 1029 mm

: Approximately 27 °’C

: Tropical savanna

: Residuum derived from siltstone
: Well drained

: Moderate

: Rapid

: More than 50 cm

Description

Dark brown (10YR 3/3); sandy clay loam; strong fine and medium

subangular blocky structure; hard dry, friable moist, slightly sticky

and very plastic; common very fine and fine vesicular pores;

common very fine and few fine roots; field pH 7.0; clear and smooth
boundary to Btl

Brown (7.5YR 4/4); sandy loam; strong fine and medium

subangular blocky structure; very hard dry, firm moist, moderately

sticky and very plastic; common distinct clay coating on faces of

peds and clay bridges between sand grains; few very fine, common

fine vesicular pores and few fine simple tabular pores; very few and

very fine roots; field pH 6.5; gradual and smooth boundary to Bt2

Horizon  Depth (cm)
Ap 0-18
Btd 18-30
Btl 30-50

Strong brown (7.5YR 4/6); sandy clay; strong fine and medium

subangular blocky structure; very hard dry, firm moist, moderately

sticky and very plastic, common distinct clay coating on faces of

peds and clay bridges between sand grains; few very fine, fine

vesicular pores and few very fine simple tabular pores; very few

and very fine roots; field pH 6.5



I Information on the site
Profile symbol

Soil name

Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others
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Satuk 4

: Suk 4

:Suk 4

: Typic Paleustult

: August 1, 2008

: Somchai Anusontpornperm, Suphicha Tanachit,
Ekkarach Meewassana, Chanitsada Panmaung, Kosol
Kenta, Wittaya Jindaluang, Yooppayow Hussachan,
Wattanai Onsamran

: Tambon Non Somboon Amphoe Sueng Sang
Changwat Nakhon Ratchasima

: Approximately 264 m (MSL)

154371 Coordination : 48P 0221864", 1595394

: Lower part of undulating erosional surface
: Undulating

: 5% Aspect : 350° Azimuth

: Cassava with no ridge

: Approximately 1029 mm

: Approximately 27 °C

: Tropical savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description
Horizon Depth (cm)
Ap 0-25

Btd 25-38

: Residuum derived from siltstone
: Well drained

: Moderate

: Rapid

: More than 50 cm

Description

Brown (7.5YR 4/3); loamy sand; moderately fine and medium
subangular blocky structure; slightly hard dry, friable moist, non
sticky and non plastic; few very fine variegated sands, few fine iron
oxide nodules; common very fine and few fine vesicular pores;
common very fine and few fine roots; field pH 6.0; clear and smooth
boundary to Btl

Yellowish brown (10YR 5/4); sandy loam; strong fine and medium
subangular blocky structure; slightly hard dry, firm moist, slightly
sticky and slightly plastic; common distinct clay coating on faces of
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peds and clay bridges between sand grains; few very fine vesicular
pores; very few and very fine roots; field pH 5.0; clear and smooth
boundary to Bt2

Btl 38-55 Strong brown (7.5YR 5/6); sandy clay loam; moderately fine and
medium subangular blocky structure; hard dry, friable moist, slightly
sticky and moderately plastic; common distinct clay coating on faces
of peds and clay bridges between sand grains; common very fine
vesicular pores and simple tabular pores; very few and fine roots;
field pH 5.0
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Depth horizon  Particle size distribution (g kg)  Textural Bulk Hydraulic
(cm) (USDA grading) class density conductivity
sand silt clay (Mg m’) (cmhr’)
Wn-1: Typic Kandiustult
0-20 Apl 835.6 92.7 71.7 LS 1.43 533
20-38 Ap2 814.9 121.8 63.3 LS 1.59 3.38
38-50 Btd 785.0 113.7 101.3 SL 1.71 2.73
50-70 Btl 785.3 96.6 118.1 SL 1.57 5.69
Wn-2: Typic Kandiustult
0-10/15 Ap 852.6 84.1 63.3 LS 1.43 11.68
15-30 Btd 789.8 113.2 97.0 LS 1.60 2.95
30-50 Btl 802.6 96.1 101.3 LS 1.57 3.86
Wn-3: Typic Kandiustult
0-18 Ap 833.2 74.0 92.8 LS 1.57 3.89
18-35 Btd 812.8 111.3 75.9 LS 1.71 2.11
35-50 Btl 799.9 73.5 126.6 LS 1.61 13.90
Wn-4: Typic Kandiustult
0-20 Ap 862.2 66.1 71.7 LS 1.48 4.29
20-40 Btd 853.8 82.9 63.3 LS 1.63 2.21
40-60 Btl 831.6 79.8 88.6 LS 1.64 431
Wn-5: Typic Kandiustult
0-20 Ap 831.5 109.4 59.1 LS 1.61 1.67
20-38 Btd 742.0 156.7 101.3 LS 1.79 0.29
38-50 Btl 718.2 172.1 109.7 SL 1.68 1.67
Yt-1: Typic Paleustult
0-18 Ap 747.1 117.9 135.0 SL 1.75 0.77
18-35 Btd 687.8 126.5 185.7 SL 1.83 0.30
35-50 Btl 666.3 169.1 164.6 SL 1.58 2.21
Yt-2: Typic Paleustult
0-21 Ap 744.0 104.1 151.9 SL 1.65 2.26
21-40 Btd 700.2 147.9 151.9 SL 1.79 1.07
40-60 Btl 657.0 174.2 168.8 SL 1.77 0.38
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Depth horizon  Particle size distribution (g kg)  Textural Bulk Hydraulic
(cm) (USDA grading) class density conductivity
sand silt clay (Mg mﬁ) (cm hr_l)

Yt-3: Typic Paleustult

0-22 Ap 737.6 106.3 156.1 LS 1.66 1.78
22-40 Btd 727.2 116.7 156.1 SL 1.87 0.09
40-60 Btl 705.8 121.2 173.0 SL 1.80 0.28
Yt-4: Typic Paleustult

0-27 Ap 745.2 111.3 143.5 LS 1.72 1.72
27-45 Btd 696.7 117.6 185.7 SL 1.74 1.24
45-60 Btl 702.2 129.0 168.8 SL 1.53 6.01
Yt-5: Typic Paleustult

0-20 Apl 748.4 116.6 135.0 LS 1.42 18.21
20-31 Ap2 741.3 111.0 147.7 LS 1.74 1.96
31-50 Btd 676.0 129.9 194.1 SL 1.68 1.53
50-70 Btl 690.6 128.0 1814 SL 1.69 1.62
Suk-1: Typic Paleustult

0-12/15 Ap 779.0 52.2 168.8 SL 1.45 16.89
15-35 Btd 699.1 68.8 232.1 SCL 1.69 0.37
35-50 Btl 681.5 78.0 240.5 SCL 1.50 5.53
Suk-2: Typic Paleustult

0-20 Ap 778.5 73.8 147.7 SL 1.15 19.83
20-35 Btd 588.0 95.5 316.5 SCL 1.71 0.16
35-50 Btl 565.1 97.3 337.6 SCL 1.57 1.16
Suk-3: Typic Paleustult

0-18 Ap 624.6 109.6 265.8 SCL 1.37 4.44
18-30 Btd 466.5 120.0 413.5 SL 1.69 0.30
30-50 Btl 439.1 126.3 434.6 SC 1.68 0.56
Suk-4: Typic Paleustult

0-25 Ap 780.7 96.9 1224 LS 1.51 4.75
25-38 Btd 714.9 120.5 164.6 SL 1.61 1.48
38-55 Btl 666.8 101.1 232.1 SCL 1.51 1.74
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Textural class

LS =  Loamy sand
SL =  Sandy loam
SCL = Sandy clay loam

SC = Sandy clay

104
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Horizon Water content at matric potential (weight, %) AWC
-0.1 kPa -10 kPa -33 kPa -100 kPa -1500 kPa (%)

Wn-1
Apl 26.55 10.96 5.45 2.2 1.18 4.27
Ap2 22.9 9.34 4.57 1.9 1.05 3.52
Btd 21.44 9.51 4.63 3.74 2.3 2.33
Bbtl 21.34 8.87 5.29 3.17 2.35 2.94
Wn-2
Ap 24.71 5.33 2.45 1.76 0.94 1.51
Btd 17.82 7.94 4.38 3.34 2.54 1.84
Btl 19.32 8.83 6.2 2.82 2.12 4.08
Wn-3
Ap 21.57 8.7 5.16 2.4 1.1 4.06
Btd 18.87 8.17 4.73 2.99 2.15 2.58
Btl 19.06 9.78 6.68 6.68 2.56 4.12
Wn-4
Ap 21.29 10.14 4.66 1.46 0.9 3.76
Btd 18.95 9.36 4.79 1.69 1.02 3.77
Btl 19.55 8.64 4.95 2.14 1.38 3.57
Wn-5
Ap 19.26 10.77 5.7 1.36 0.73 4.97
Btd 16.06 10.42 6.17 291 1.69 4.48
Btl 17.98 9.92 7.35 3.86 2.56 4.79
Yt-1
Ap 19.02 9.31 6.07 3.47 3.14 2.93
Btd 16.37 9.83 6.82 5.02 4.46 2.36

Btl 27.79 13.05 9.49 5.23 4.67 4.82
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Horizon Water content at matric potential (weight, %) AWC
-0.1 kPa -10 kPa -33 kPa -100 kPa -1500 kPa (%)
Suk-1
Ap 26.77 11.22 7.48 4.19 3.7 3.78
Btd 23.44 11.91 8.27 7.02 6.55 1.72
Btl 25.82 13.93 10.16 7.22 6.91 3.25
Suk-2
Ap 25.63 13.29 9.42 4.68 4.65 4.77
Btd 20.11 14.84 12.38 10.63 9.96 242
Btl 28.05 17.68 13.48 10.38 9.92 3.56
Suk-3
Ap 27.72 16.57 12.96 8.75 7.88 5.08
Btd 20.57 16.17 14.92 14.29 13.13 1.79
Btl 26.68 20.04 17.82 15.17 13.89 3.93
Suk-4
Ap 29.85 11.17 7.83 4.42 3.98 3.85
Btd 24.07 13.03 9.44 6.01 5.52 3.92

Btl 23.95 12.09 8.69 7.48 6.85 1.84
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Depth Horizon pH 1:1 oM Total N  Avai. P Avai. K Extractable bases Sum Extr. CEC BS
HO KCI Ca Mg Na K bases acidity bysum NH,OAc bysum
(cm) kg mg kg ------ ( cmol,, kg ) (%)

Wn-1: Typic Kandiustults

0-20 Apl 5.2 4.4 4.46 0.63 4.64 16.14 0.72 0.17 0.30 0.04 1.23 3.0 4.23 2.38 29.10
20-38 Ap2 53 4.4 3.26 0.46 1.79 12.74 0.68 0.11 0.61 0.03 1.43 3.0 4.43 1.75 32.32
38-50 Btd 5.6 43 1.20 0.42 1.43 17.63 1.05 0.29 0.51 0.05 1.90 3.0 4.90 2.25 38.72
50-70 Btl 5.4 42 0.86 0.46 1.43 12.91 0.72 0.24 0.76 0.03 1.76 4.0 5.76 2.25 30.51
Wn-2: Typic Kandiustults

0-10/15 Ap 54 4.6 343 0.60 2.50 18.87 0.86 0.20 0.28 0.05 1.38 3.0 4.38 2.25 31.58
15-30 Btd 5 4.1 1.72 0.49 1.79 19.85 0.81 0.25 0.36 0.05 1.48 5.0 6.48 2.75 22.84
30-50 Btl 5.2 4 0.86 0.42 1.79 15.52 0.55 0.20 0.64 0.04 1.43 3.0 4.43 2.13 32.25
Wn-3: Typic Kandiustults

0-18 Ap 6.4 5.8 7.55 0.70 135.72 37.92 3.00 0.46 0.48 0.10 4.04 2.0 6.04 3.63 66.89
18-35 Btd 6.5 5.4 1.03 0.39 1.43 16.00 2.07 0.19 0.17 0.04 2.46 2.0 4.46 2.50 55.19
35-50 Btl 6.5 5.5 1.72 0.35 1.79 14.42 2.09 0.26 0.32 0.04 2.71 1.0 3.71 3.00 73.01
Wn-4: Typic Kandiustults

0-20 Ap 6 5.4 3.60 0.42 3.93 12.62 1.49 0.18 0.62 0.03 2.32 2.0 4.32 2.25 53.73
2040 Btd 6 5.1 3.26 0.35 4.29 12.58 1.38 0.15 0.35 0.03 1.91 2.0 3.91 2.00 4891
40-60 Btl 5.3 5 1.72 0.32 2.86 15.34 1.25 0.18 0.31 0.04 1.78 2.0 3.78 2.13 47.12

LO1
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Depth Horizon pH 1:1 OM Total N  Avai.P Avai.K Extractable bases Sum Extr. CEC BS
H,0 KCl1 Ca Mg Na K bases acidity bysum NH,OAc by sum
Cem (e gkg'--m) (- mg kg'-—--- ( emol,, kg ) (%)
Wn-5: Typic Kandiustults
0-20 Ap 6 4.9 3.09 0.39 2.50 10.80 0.87 0.14 0.24 0.03 1.28 1.0 2.28 2.38 56.05
2038 Btd 6.2 4 0.51 0.35 1.07 14.84 1.19 0.31 0.46 0.04 1.99 1.0 2.99 2.00 66.59
38-50 Btl 4.8 3.8 1.20 0.28 1.07 17.24 0.84 0.33 0.67 0.04 1.89 4.0 5.89 3.25 32.10
Yt-1: Typic Paleustults
0-18 Ap 5 3.7 3.94 0.60 10.36 59.12 0.71 0.19 0.17 0.15 1.22 3.0 4.22 3.75 25.90
1835 Btd 4.8 3.5 1.54 0.67 2.50 20.06 1.08 0.20 0.71 0.05 2.04 4.0 6.04 3.25 33.76
3550 Btl 45 36 1.72 0.70 2321 15.67 0.78 0.14 044  0.04 1.39 5.0 6.39 4.75 21.80
Yt-2: Typic Paleustults
0-21 Ap 43 3.6 3.59 0.25 9.00 40.03 0.63 0.20 0.71 0.10 1.64 5.0 6.64 2.12 24.75
2140 Btd 4.3 35 2.74 0.33 4.62 29.71 0.72 0.18 0.58 0.08 1.56 4.0 5.56 2.25 28.03
40-60 Btl 44 3.4 2.23 0.25 2.28 23.39 0.70 017 076  0.06 1.68 4.0 5.68 2.62 29.62
Yt-3: Typic Paleustults
0-22 Ap 49 3.7 3.43 0.35 10.33 30.05 0.90 0.25 0.26 0.08 1.49 2.0 3.49 4.10 42.68
2240 Btd 4 3.7 2.57 0.25 6.75 24.89 0.77 0.20 0.03 0.06 1.06 3.0 4.06 2.12 26.09
40-60 Btl 4.5 35 1.71 0.23 1.96 26.25 0.73 0.19 0.09 0.07 1.08 4.0 5.08 2.37 21.27

801
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Depth Horizon pH 1:1 OM  TotalN Avai.P Avai. K Extractable bases Sum Extr. CEC BS
H,O KCI Ca Mg Na K bases acidity bysum  NH,OAc by sum

(m) (e gkg ---m==) (- mg kg - ( cmol kg ) (%)
Yt-4: Typic Paleustults
0-27 Ap 5 4 4.11 0.32 14.20 31.74 1.37 0.28 0.32 0.08 2.05 3.0 5.05 2.61 40.55
2745 Btd 4.7 3.6 2.40 0.32 3.57 17.68 0.64 0.18 0.44 0.05 1.31 3.0 4.31 3.00 30.34
4560 Btl 44 3.4 2.40 0.25 2.43 21.81 0.87 029  0.09 0.6 1.31 4.0 531 2.87 24.66
Yt-5: Typic Paleustults
0-20 Apl 5.1 3.9 4.28 0.32 8.18 21.34 1.30 0.35 0.29 0.05 1.98 3.0 4.98 2.62 39.80
20-31 Ap2 4.8 3.6 223 0.28 6.63 19.31 0.77 0.23 0.35 0.05 1.41 3.0 4.41 2.86 31.95
3150 Btd 4.6 3.5 0.86 0.35 3.20 21.17 1.02 0.31 0.28 0.05 1.66 2.0 3.66 3.60 45.35
50-70 Btl 43 3.4 2.40 0.28 2.09 12.08 0.85 0.23 0.31 0.03 1.42 3.0 4.42 2.85 32.18
Suk-1: Typic Paleustults
0-12/15 Ap 5.7 5.1 7.37 0.74 14.29 27.27 1.93 0.65 0.69 0.07 3.34 2.0 5.34 3.13 62.51
1535 Btd 5.6 4.5 2.40 0.46 2.68 8.67 1.38 0.65 0.28 0.02 2.33 4.0 6.33 2.25 36.84
35-50 Btl 5.4 3.1 2.06 0.46 3.57 5.72 1.02 0.50 0.48 0.01 2.02 2.0 4.02 2.75 50.29
Suk-2: Typic Paleustults
0-20 Ap 4.6 39 8.75 0.81 41.43 37.32 1.90 0.60 0.16 0.10 2.76 5.0 7.76 4.00 35.55
2035 Btd 5 4.8 2.92 0.56 3.21 20.90 2.27 0.71 0.50 0.05 3.52 4.0 7.52 4.63 46.81
35-50 Btl 5.2 4.8 2.06 0.53 3.39 11.45 2.19 0.76 0.15 0.03 3.14 3.0 6.14 4.75 51.12
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Depth Horizon pH 1:1 OM  TotalN Avai.P Avai. K Extractable bases Sum Extr. CEC BS
H,O KCI Ca Mg Na K bases acidity bysum  NH,OAc by sum
(cm) (e gkg ------- ) (---—--—-mgkg ------ ( cmol kg’ ) (%)
Suk-3: Typic Paleustults
0-18 Ap 6.1 53 11.83 1.05 20.00 51.22 5.70 1.14 0.15 0.13 7.12 4.0 11.12 7.75 64.03
18-30 Btd 6.5 4.7 4.12 0.74 2.86 11.96 5.46 1.39 0.05 0.03 6.94 5.0 11.94 8.38 58.12
30-50 Btl 6.1 4.8 3.77 0.67 1.79 12.27 4.86 1.34 0.23 0.03 6.46 6.0 12.46 8.38 51.85
Suk-4: Typic Paleustults
0-25 Ap 5.4 4.6 9.26 0.77 11.07 15.78 2.35 1.11 0.21 0.04 3.71 4.0 7.71 4.25 48.09
25-38 Btd 6 5.5 3.09 0.46 2.68 7.22 1.74 0.97 0.24 0.02 2.97 4.0 6.97 3.50 42.64
38-55 Btl 5.7 4.1 3.09 0.42 4.64 8.27 1.33 1.10 0.49 0.02 2.93 5.0 7.93 5.00 36.98

0l
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MWD 4 N3NV THOAU (1B, 2542%; Soil Survey Division Staff, 1993)
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d' Y o w 1 A Y a [ A = a
MININHUINN S VDV INAANW ) N Glﬂm 13 ﬂi%!ﬂJu FLAUANUANINAY LS ﬂszmu I
qmauymﬁm Al (Land Classification Division L8 FAO Project Staff, 1973;

Soil Survey Division Staff, 1993)

1. ﬂﬁﬁ?fﬂ"ﬂﬂ AU (soil reaction), pH (é?u ‘1U1=1:1)

2R (rating) Nely (range)
Wunsajuusanniiea (ultra acid) <35
L‘]dJuﬂﬁ AT ULTINNN (extremely acid) 3.54.4
I o .

1WunIATANIN (very strongly acid) 4.5-5.0
Hlunsada (strongly acid) 5.1-5.5
11luns a1 1A a1 (moderately acid) 5.66.0
Wunsadntios (slightly acid) 6.1-6.5
ﬁJuﬂa N (neutral) 6.6-7.3
I ' < 9 . .

Wuenaanues (slightly alkaline) 7478
rﬂu@h shunan (moderately alkaline) 7.9-8.4
Wuanada (strongly alkaline) 8.59.0
Wumataun (very strongly alkaline) >9.0

2. 9UNTYY A9 (organic matter) (% organic carbon x 1.724)

32AU (rating) o (g kg_l)
é’ﬁum (VL) <5

&1(L) 5-10
Aouthad (ML) 10-15
1thunan (M) 15-25

Ao UdNIg (MH) 25-35

g9 (H) 35-45

1M (VH) > 45




3. U5 arluTas U5 3 (total nitrogen) (ABII1ILNUNIT IFNAY, 2535)
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FEA (rating)

#ide (g kg")

dran (VL)
f10)
1hunan (M)
I (H)

9110 (VH)

<1.0

1.0-2.0
2.0-5.0
5.0-7.5

>17.5

4. USmamloaloFer i uals Teand (available P) (Bray 1)

FE A (rating)

Wefe (mg kg')

AN (VL)

a1 L)

ABUVIA (ML)

1thunan (M)

Ao udNIg (MH)

I (H)

9NN (VH)

<3
3-6
6-10
10-15
15-25
25-45

> 45

5. USnaTwim adeuiiihnlse Tesd (available K) (NH,0AC)

FE A (rating)

Wefe (mg kg-])

é’ﬁmn (VL)
fw)
1hunae (M)
44 (H)

gauIn (VH)

<30
30-60
60-90
90-120

> 120




6. USinauuasManala (extractable bases) (NH,0Ac)
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FEA (rating) Nie (cmol kg-l)

extr. Ca extr.Mg extr.K extr.Na extr. bases
§1n (VL) <2.0 <03 <0.2 <0.1 <2.6
&5’;1 (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1una 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
M)
I (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2
N (VH) >20 > 8.0 >1.2 >2.0 >31.2

HNvn VL = @;nil'lﬂ (Very Low) L= 99']1 (Low)

ML = ApUY1Mm (Moderately Low)

MH = flou %}Nq 1 (Moderately High)

VH =110 (Very High)

7. anuauann) deunna lopou (CEC)

M = 1huna1e (Medium)

H = g4 (High)

F2A1 (rating)

nae (cmol,,, kg'l)

é’ﬁmﬂ (VL)
§1(L)

Ao ushed (ML)
1hunae (M)

Ao UI9ga (MH)
I (H)

7N (VH)

<3
3-5
5-10
10-15
15-20
20-30

>30
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8. $oeazA MudUFIL o (base saturation)

F¥AU (rating) nee (%)
&1(L) <35
1thunan (M) 35-75
a9 (H) >75

q‘ 4 ] [ = ~ @ Y
MININUINT 6 LNUNNITHLLITEAU ﬂiﬂJ TUFANINNTANTD ﬂulﬂ

5¥&1 (rating) Usumamwnsadianala (cmol,, kg )
éﬁmﬂ (VL) <1.0

&1(L) 1.02.0

1hunaw (M) 2.0-5.0

Ao UAN9g (MH) 5.0 10.0

(O H) 10.0-20.0

N (VH) >20.0

M3 1Ay (2529)
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MINWUINT 7 1na “ﬁﬂ TUUNTZAU AW HU WU UTINUD IAU

ANUHULUUITIN (Mg m )

F2AU (rating)
A

1 9 z;

A UV1IA
1hunag

3 9

AD UV
9

Faun

<1.2

1.2-1.4
1.4-1.6
1.6-1.8
1.8-2.0

>2.0

N 1IAT1TY (2529)

1 Y v [
MINIWUINA 8 TLAVFUUDIAAMNU NN VDIAUV LD UA

szdHu et M Y04 A B (cm hr')
abTRL) <0.125

" 0.125-0.50

$1hunan 0.50-2.00

1hunaw 2.00-6.25

531hunan 6.25-12.50

157 12.50-25.00

520 > 25.00

31: O’ Neal (1952)
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