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MOBLNENINAAAY (soil profile description)

Information on the Site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Vegetation and Landuse

Annual rainfall
Mean temperature
Other

General Information on the Soil

: Nil

Parent material

Drainage

Moisture condition in profile
Depth of ground water table

Surface stones and rock outcrops

Evidence of erosion
Human influence

IIT Profile Description

¢ Nil

Pedon 1

Pedon 1
Huai Hong Khrai series 1 (tentative)

Typic Haplustert, fine, mixed, isohyperthermic
January 20, 2012

: Niwat Anongrak, Kitsakron kreawromwong, Pasakorn

Kawichai and Tanakorn Bungngen

Inside Huai Hong Khrai Royal Development Study
Center

358 m (MSL)

On straignt slope

Mountainous

Grently sloping (6%), S 15" E

Under agroforesty Teak (Tectona grandis L.f.

. Labiatae) and Rambeh (Baccaurea ramiflora Lour.

Euphorbiaceae)
Approximately 1,328.3 mm
Approximately 25.6°C

Derived residuum from sedimentary rock
Moderately well drained
Moist throughout

: Nil
: No stones and rock outcrops

Slight rill erosion

Description

Dark brown (7.5YR3/2); clay; moderate fine and medium

subangular blocky structure; few very fine and fine vesicular pores;

common very fine and fine roots; neutral (field pH 6.6); clear and

smooth boundary to AB

Horizon Depth (cm)
A 0-10
AB 10-25

Brown (7.5YR4/2); clay; moderate fine and medium subangular

blocky structure; few very fine and fine vesicular pores; common
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Bss

Btcl

Btc2

Crtl

Crt2

25-80

80-100

100-140

140-180

180-200+

very fine and fine roots; neutral (field pH 6.8); clear and smooth
boundary to Bssl

Brown (7.5YR4/2); clay; moderate medium angular blocky
structure; few distinct slickensides and pressure faces; few very fine,
vesicular pores; few fine roots; neutral (field pH 6.8); clear and
smooth boundary to Btcl

Yellowish brown (10YR6/6); clay; moderate medium angular
blocky structure; common very fine and fine vesicular pores and
few fine tubular pores; very few very fine and fine roots and few
coarse roots; common fine, irregular, hard, reddish brown, nodules;
slightly acid (field pH 6.2); clear and smooth boundary to Btc2
Brownish yellow (10YR6/8); clay; moderate medium angularblocky
structure; common very fine and fine vesicular pores; few coarse
roots; common fine, irregular, hard, reddish brown, nodules;
moderately acid (field pH 6.0); clear and smooth boundary to Crtl
Yellow (10YR7/6); clay; moderate medium angular blocky
structure; weathered rock fragment ; few fine vesicular pores; few
fine roots ; slightly acid (field pH 6.2); clear and smooth boundary
to Crt2.

Yellow (10YR7/6); clay; moderate medium angular blocky
structure; weathered rock fragment ; few fine vesicular pores; very

few fine roots ; slightly acid (field pH 6.2).

77



I Information on the Site
Profile symbol
Soil name
Classification
Date of examination
Described by

Location

Elevation

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Vegetation and Landuse

Annual rainfall
Mean temperature
Other

II General Information on the Soil

Parent material

Drainage

Moisture condition in profile
Depth of ground water table
Surface stones and rock outcrops
Evidence of erosion

Pedon 2

: Pedon?2
: Huai Hong Khrai series 2 (tentative)

Typic Haplustert, fine, mixed, isohyperthermic

: January 28, 2012
: Niwat Anongrak, Kitsakron kreawromwong, Pasakorn

Kawichai and Tanakorn Bungngen

Inside Huai Hong Khrai Royal Development Study
Center

361 m (MSL)

On straignt slope
Mountainous
Grently sloping (6%), S 50° E

: Under agroforesty Teak (Tectona grandis L.f.
: Labiatae) and Tamarind (Tamarindus indica L.

Leguminosae)

: Approximately 1,328.3 mm
¢ Approximately 25.6°C
: Nil

: Derived residuum from sedimentary rock
: Moderately well drained

: Moist throughout

: Nil

: No stones and rock outcrops

Slight rill erosion

Human influence : Nil
IITI Profile Description
Horizon Depth (cm) Description
A 0-10 Very dark gray (7.5YR3/0); clay; moderate fine and medium

subangular blocky; few fine vesicular pores; common very fine

and fine roots; neutral (field pH 6.6); clear and smooth boundary

to AB

AB 10-25 Dark brown (7.5YR3/2); clay; moderate fine and medium

subangular blocky structure; few very fine and fine vesicular

pores; common very fine and fine roots; neutral (field pH 6.6);

clear and smooth boundary to Bss1
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Bssl

Bss2

Bss3

Bss4

25-75

75-140

140-160

160-200+

Dark reddish brown (5YR3/2); clay; moderate fine and medium
angular blocky structure; many distinct slickensides and pressure
faces on vertical faces of peds; few very fine vesicular pores ; few
fine roots; slightly acid (field pH 6.4); clear and smooth boundary
to Bss2

Dark reddish brown (5YR3/2); clay; moderate fine and medium
angular blocky structure; many distinct slickensides and pressure
faces on vertical faces of peds; few very fine vesicular pores; few
fine roots; neutral (field pH 6.8); clear and smooth boundary to
Bss3

Dark reddish brown (5YR3/2); clay; moderate fine and medium
angular blocky structure; many distinct slickensides and pressure
faces on vertical faces of peds; few very fine vesicular pores ; few
fine roots; neutral (field pH 7.2); clear and smooth boundary to
Bss4

Dark reddish brown (5YR3/3); clay; moderate fine and medium
angular blocky structure; many distinct slickensides and pressure
faces on vertical faces of peds; few very fine vesicular pores; few

fine roots; neutral (field pH 7.2)
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Pedon 3

I Information on the Site

Profile symbol : Pedon3
Soil name : Huai Hong Khrai series 3 (tentative)
Classification : Typic Haplustert, fine, mixed, isohyperthermic
Date of examination : February 01, 2012
Described by : Niwat Anongrak, Kitsakron kreawromwong, Pasakorn
Kawichai and Tanakorn Bungngen
Location : Inside Huai Hong Khrai Royal Development Study
: Center
Elevation : 361 m (MSL)
Landform
1. Physiographic position : On straignt slope
2. Surrounding landform :  Mountainous
3. Slope on which profile site : Grently sloping (8%), S 15" E
Vegetation and Landuse ¢ Under agroforestry Carambola (4verrhoa carambola

. L. Oxalidaceae) and Rambeh (Baccaurea ramiflora
. Lour. Euphorbiaceae)

Annual rainfall : Approximately 1,328.3 mm
Mean temperature ¢ Approximately 25.6°C
Other : Nil

II General Information on the Soil

Parent material : Derived residuum from sedimentary rock
Drainage : Moderately well drained

Moisture condition in profile : Moist throughout

Depth of ground water table : Nil

Surface stones and rock outcrops : No stones and rock outcrops

Evidence of erosion : Slight rill erosion

Human influence : Nil

IITI Profile Description
Horizon Depth (cm) Description

A 0-10 Very dark grayish brown (10YR3/2); clay; moderate fine and
medium subangular blocky structure; few very fine and fine
vesicular pores; common very fine and fine roots; neutral (field pH
6.8); clear and smooth boundary to AB

AB 10-20 Very dark grayish brown (10YR3/2); clay; moderate fine and
medium subangular blocky structure; few very fine and fine
vesicular pores; common very fine and fine roots; neutral (field pH

6.6); clear and smooth boundary to Bss
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Bss

Btcl

Btc2

Btc3

Btc4

20-70

70-100

100-140

140-160

160-200+

Dark brown (10YR3/3); clay; moderate fine and medium angular
blocky structure; few distinct slickensides and pressure faces; few
very fine vesicular pores; few fine roots; slightly acid (field pH
6.4); clear and smooth boundary to Btcl

Yellowish brown (10YR5/4); clay; moderate fine and medium
angular blocky structure; common very fine and fine vesicular
pores; few very fine and fine roots; irregular, hard, reddish brown,
nodules; slightly acid (field pH 6.4); clear and smooth boundary to
Btc2

Yellowish brown (10YR5/4); clay; moderate fine and medium
angular blocky structure; common very fine and fine vesicular
pores; few very fine and fine roots; irregular, hard, reddish brown,
nodules; slightly acid (field pH 6.4); clear and smooth boundary to
Btc3

Yellowish brown (10YR5/6); clay; moderate fine and medium
angular blocky structure; common very fine and fine vesicular
pores; few very fine, fine and coarse roots; irregular, hard, reddish
brown, nodules; slight acid (field pH 6.2); clear and smooth
boundary to Btc4

Yellowish brown (10YR5/8); clay; moderate fine and medium
angular blocky structure; common very fine and fine vesicular
pores; few very fine, fine and coarse roots; irregular, hard, reddish

brown, nodules; slightly acid (field pH 6.2)
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Information on the Site
Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Vegetation and Landuse

Annual rainfall
Mean temperature
Other

General Information on the Soil

Parent material

Drainage

Moisture condition in profile
Depth of ground water table
Surface stones and rock outcrops
Evidence of erosion

Human influence

IIT Profile Description

¢ Nil

Pedon 4

: Pedon4
: Huai Hong Khrai series 4 (tentative)

Typic Haplustert, fine, mixed, isohyperthermic

: February 10, 2012
: Niwat Anongrak, Kitsakron kreawromwong, Pasakorn

Kawichai and Tanakorn Bungngen

Inside Huai Hong Khrai Royal Development Study
Center

361 m (MSL)

On straignt slope
Mountainous
Grently sloping (8%), S 20° E

¢ Under agroforestry Banana (Musa spaientum L.

Musaceae) Pepper (Pipern nigrum L. Piperaceae) and
Phak paem (Acanthophanax trifoliatus. Araliaceae)

: Approximately 1,328.3 mm
: Approximately 25.6°C
: Nil

: Derived residuum from sedimentary rock
: Moderately well drained

: Moist throughout

: Nil

: No stones and rock outcrops

Slight rill erosion

Description

Very dark gray (7.5YR3/0); clay; moderate fine and medium

subangular blocky structure; few very fine and fine vesicular

pores; common very fine and fine roots; slightly acid (field pH

6.2); clear and smooth boundary to AB

Horizon Depth (cm)
A 0-10
AB 10-30

Dark brown (7.5YR4/2) clay; moderate fine and medium

subangular blocky structure; few very fine and fine vesicular

pores; common very fine and fine roots; neutral (field pH 6.6);
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Bssl

Bss2

Btcl

Btc2

Btc3

30-70

70-110

110-130

130-160

160-200+

clear and smooth boundary to Bss1

Dark brown (7.5YR4/4); clay; moderate fine and medium angular
blocky structure; many distinct slickensides and pressure faces on
vertical faces of peds; few very fine vesicular pores ; few fine
roots; neutral (field pH 6.6); clear and smooth boundary to Bss2
Dark grayish brown (10YR4/2); clay; moderate fine and medium
angular blocky structure; many distinct slickensides and pressure
faces on vertical faces of peds; few very fine vesicular pores; few
fine roots; neutral (field pH 6.6); clear and smooth boundary to
Btcl

Grayish brown (10YR5/2); clay; moderate fine and medium
angular blocky structure; common very fine and fine vesicular
pores; few very fine, fine and coarse roots; common fine,
irregular, hard, reddish brown, nodules; slightly acid (field
pH 6.4); clear and smooth boundary to Btc2

Grayish brown (10YR5/2); clay; moderate fine and medium
angular blocky structure; common very fine and fine vesicular
pores; few very fine, fine and coarse roots; common fine, irregular,
hard, reddish brown, nodules; neutral (field pH 6.6); clear and
smooth boundary to Btc3

Dark grayish brown (10YR4/2); clay; moderate fine and medium
angular blocky structure; common very fine and fine vesicular
pores; few very fine and fine roots and few coarse roots; common

fine, irregular, hard, reddish brown, nodules; neutral (field pH 6.6)
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I Information on the Site
Profile symbol
Soil name
Classification
Date of examination
Described by

Location

Elevation

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Vegetation and Landuse

Annual rainfall
Mean temperature
Other

II General Information on the Soil

Parent material

Drainage

Moisture condition in profile
Depth of ground water table
Surface stones and rock outcrops
Evidence of erosion

Pedon 5

: Pedon 5
: Huai Hong Khrai series 5 (tentative)

Typic Haplustert, fine, mixed, isohyperthermic

: February 28,2012
: Niwat Anongrak, Kitsakron kreawromwong, Pasakorn

Kawichai and Tanakorn Bungngen

Inside Huai Hong Khrai Royal Development Study
Center

358 m (MSL)

On straignt slope
Mountainous
Grently sloping (8%), N 70" W

¢ Under agroforestry Banana (Musa spaientum L.

Musaceae) and Mango (Mangifera indica L.

: Anacardiaceae)

: Approximately 1,328.3 mm
: Approximately 25.6°C

: Nil

: Derived residuum from sedimentary rock
: Moderately well drained

: Moist throughout

: Nil

: No stones and rock outcrops

Slight rill erosion

Human influence : Nil
III Profile Description
Horizon Depth (cm) Description
A 0-5 Dark grayish brown (10YR4/2); clay; moderate fine and medium

subangular blocky structure; few very fine and fine vesicular

pores; common very fine and fine roots; neutral (field pH 6.6);

clear and smooth boundary to AB

AB 5-20 Dark grayish brown (10YR4/2); clay; moderate fine and medium

subangular blocky structure; few very fine and fine vesicular

pores; common very fine and fine roots; slightly (field pH 6.4);
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Bssl

Bss2

Btcl

Btc2

Crt

20-70

70-100

100-140

140-170

170-200+

clear and smooth boundary to Bss1

Grayish brown (10YR5/2); clay; moderate fine and medium
angular blocky structure; many distinct slickensides and pressure
faces on vertical faces of peds; very few very fine vesicular pores;
few fine roots; slightly acid (field pH 6.4); clear and smooth
boundary to Bss2

Dark grayish brown (10YR4/2); clay; moderate fine and medium
angular blocky structure; many distinct slickensides and pressure
faces on vertical faces of peds; few very fine vesicular pores ; few
fine roots; neutral (field pH 6.6); clear and smooth boundary to
Btcl

Dark yellowish brown (10YR4/4); clay; moderate fine and
medium angular blocky structure; common very fine and fine
vesicular pores; few very fine and fine roots; common fine,
irregular, hard, reddish brown, nodules; neutral (field pH 7.2);
clear and smooth boundary to Btc2

Dark yellowish brown (10YR4/4); clay; moderate fine and
medium angular blocky structure; common very fine and fine
vesicular pores; few very fine and fine roots; common fine,
irregular, hard, reddish brown, nodules; neutral (field pH 7.2);
clear and smooth boundary to Crt

Yellowish brown (10YR5/6); clay; moderate fine and medium
angular blocky structure; weathered rock fragment ; few very fine

and fine vesicular pores; few fine roots ; neutral (field pH 7.2)
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Pedon 6

I Information on the Site

Profile symbol : Pedon 6
Soil name : Huai Hong Khrai series 6 (tentative)
Classification : Typic Haplustert, fine, mixed, isohyperthermic
Date of examination : March 13, 2012
Described by : Niwat Anongrak, Kitsakron kreawromwong, Pasakorn
Kawichai and Tanakorn Bungngen
Location : Inside Huai Hong Khrai Royal Development Study
: Center
Elevation : 358 m (MSL)
Landform
1. Physiographic position : On straignt slope
2. Surrounding landform : Mountainous
3. Slope on which profile site : Grently sloping (8%), N 70° W
Vegetation and Landuse ¢ Under agroforestry Broken bones (Oroxylum indicum

(L.) Kurz. Bignoniaceae) and Pepper (Pipern nigrum
: L. Piperaceac)

Annual rainfall : Approximately 1,328.3 mm
Mean temperature ¢ Approximately 25.6'C
Other : Nil

II General Information on the Soil

Parent material : Derived residuum from sedimentary rock
Drainage : Moderately well drained

Moisture condition in profile : Moist throughout

Depth of ground water table : Nil

Surface stones and rock outcrops : No stones and rock outcrops

Evidence of erosion :+ Slight rill erosion

Human influence : Nil

IITI Profile Description
Horizon Depth (cm) Description

A 0-10 Very dark grayish brown (10YR3/2); clay; moderate fine and
medium subangular blocky structure; few very fine and fine
vesicular pores; common very fine and fine roots; neutral (field pH
6.8); clear and smooth boundary to AB

AB 10-25 Dark grayish brown (10YR4/2); clay; moderate fine and medium
subangular blocky structure; few very fine and fine vesicular
pores; common very fine and fine roots; neutral (field pH 6.6);

clear and smooth boundary to Bss1
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Bssl

Bss2

Btcl

Btc2

Btc3

25-70

70-120

120-140

140-160

160-200+

Grayish brown (10YR5/2); clay; moderate fine and medium
angular blocky structure; common distinct slickensides and
pressure faces on vertical faces of peds; few very fine vesicular
pores; few fine roots; slightly acid (field pH 6.4); clear and smooth
boundary to Bss2

Grayish brown (10YR5/2); clay; moderate fine and medium
angular blocky structure; common distinct slickensides and
pressure faces on vertical faces of peds; few very fine vesicular
pores ; few fine roots; neutral (field pH 6.6); clear and smooth
boundary to Btcl

Brown (7.5YR5/4); clay; moderate fine and medium angular
blocky structure; common very fine and fine vesicular pores; few
very fine and fine roots; common fine, irregular, hard,
reddish brown, nodules; neutral (field pH 6.8); clear and
smooth boundary to Btc2

Yellowish brown (10YR5/6); clay; moderate fine and medium
angularblocky structure; common very fine and fine vesicular
pores; few very fine and fine roots; common fine, irregular, hard,
reddish brown, nodules; neutral (field pH 6.8); clear and smooth
boundary to Btc3

Yellowish brown (10YR5/6) clay; moderate fine and medium
angularblocky structure; common very fine and fine vesicular
pores; few very fine and fine roots; common fine, irregular, hard,

reddish brown, nodules; neutral (field pH 7.2)
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I Information on the Site
Profile symbol
Soil name
Classification
Date of examination
Described by

Location

Elevation

Landform

1. Physiographic position
2. Surrounding landform
3. Slope on which profile
Vegetation and Landuse
Annual rainfall

Mean temperature
Other

Pedon 7

: Pedon 7

: Huai Hong Khrai series 7 (tentative)

: Typic Haplustert, fine, mixed, isohyperthermic

: May 5, 2012

: Niwat Anongrak, Kitsakron kreawromwong, Pasakorn
Kawichai and Tanakorn Bungngen

: Inside Huai Hong Khai Royal Development Study
Center
368 m (MSL)

On straignt slope near
: Mountainous
site : Strongly sloping (12%), N 32" W
¢ Under mixed deciduous forest.
: Approximately 1,328.3 mm
¢ Approximately 25.6°C
: Nil

II General Information on the Soil

Parent material

: Derived residuum from sedimentary rock

Drainage : Moderately well drained
Moisture condition in profile : Moist throughout

Depth of ground water table : Nil

Surface stones and rock outcrops : No stones and rock outcrops

Evidence of erosion
Human influence

IIT Profile Description
Horizon Depth (cm)

A 0-10
AB 10-20
Bssl 20-50

: Slight rill erosion
: Nil

Description

Very dark grayish brown (10YR3/2); clay; moderate fine and
medium subangular blocky structure; few very fine and fine
vesicular pores; common very fine and fine roots; neutral (field pH
6.6); clear and smooth boundary to AB

Very dark grayish brown (10YR3/2); clay; moderate fine and
medium subangular blocky structure; few very fine and fine
vesicular pores; common very fine and fine roots; slightly acid
(field pH 6.2); clear and smooth boundary to Bss1

Reddish gray (5YR5/2); clay; moderate fine and medium angular
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Bss2

Btl

Bt2

Bt3

Bt4

50-80

80-100

100-130

130-160

160-200+

blocky structure; common distinct slickensides and pressure faces
on vertical faces of peds; few very fine, vesicular pores ; few fine
roots; moderately acid (field pH 6.0); clear and smooth boundary
to Bss2

Reddish brown (5YRS5/3); clay; moderate fine and medium angular
blocky structure; common distinct slickensides and pressure faces
on vertical faces of peds; few very fine vesicular pores; few fine
roots; moderately acid (field pH 6.0); clear and smooth boundary
to Btl

Reddish brown (5YR5/2) clay; moderate fine and medium angular
blocky structure; few very fine vesicular pores; few fine roots;
moderately acid (field pH 6.0); clear and smooth boundary to Bt2
Reddish brown (5YR5/4); clay; moderate fine and medium angular
blocky structure; few very fine vesicular pores; few fine roots;
neutral (field pH 6.6); clear and smooth boundary to Bt3

Reddish brown (5YR4/3); clay; moderate fine and medium angular
blocky structure; few very fine vesicular pores; few fine roots;
neutral(field pH 6.8); clear and smooth boundary to Bt4

Reddish brown (5YR4/4); clay; moderate fine and medium
subangular blocky structure; few very fine vesicular pores; few

fine roots; neutral (field pH 6.8)
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Depth Particle size distribution Texture Bulkdensity
Horizon COLE
(cm.) Sand Silt Clay class ( Mgm-3 )
Pedon 1 Typic Haplustert, fine,mixed, isohyperthermic
A 0-10 21.2 33.2 45.6 clay 1.52 0.08
AB 10-25 19.9 31.1 49 clay 1.44 0.07
Bss 25-80 16.3 28.7 55 clay 1.47 0.11
Btcl 80-100 15.6 26.4 58 clay 1.48 0.08
Btc2 100-140 16.3 23.9 59.8 clay 1.5 0.08
Crtl 140-180 17.5 225 60 clay 1.45
Crt2 180-200+ 17 18 65 clay 1.55
Pedon 2 Typic Haplustert, fine,mixed, isohyperthermic
A 0-10 17.8 37.6 44.6 clay 1.44 0.09
AB 10-25 16.7 335 49.8 clay 1.59 0.1
Bssl 25-75 15.8 32.1 52.1 clay 1.54 0.19
Bss2 75-140 15.5 29.8 54.7 clay 1.49 0.18
Bss3 140-160 18.2 26.5 553 clay 1.57 0.17
Bss4 160-200+ 19.1 233 57.6 clay 1.53
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MINNMANUINN 1 (AD)

Depth Particle size distribution Texture Bulkdensity
Horizon COLE
(cm.) Sand Silt Clay class ( Mgm-3 )

Pedon 3 Typic Haplustert, fine,mixed, isohyperthermic

A 0-10 23.6 31.2 45.2 clay 1.44 0.08
AB 10-20 29.4 23.1 47.5 clay 1.59 0.07
Bss 20-70 30.9 20.2 48.9 clay 1.54 0.08
Btcl 70-100 29 18.9 52.1 clay 1.49 0.09
Btc2 100-140 28.3 17.7 54 clay 1.57 0.07
Btc3 140-160 233 16.8 59.9 clay 1.53

Btc4 160-200+ 22 16.5 61.5 clay 1.46

Pedon 4 Typic Haplustert, fine,mixed, isohyperthermic

A 0-10 23.8 32.7 43.5 clay 1.59 0.11
AB 10-30 21.7 33.6 44.7 clay 1.54 0.12
Bssl 30-70 22.5 32.2 45.3 clay 1.49 0.18
Bss2 70-110 22.4 27.8 49.8 clay 1.57 0.15
Btcl 110-130 19.2 26.6 54.2 clay 1.55 0.09
Btc2 130-160 17.7 25.4 56.9 clay 1.45

Btc3 160-200+ 18 233 58.7 clay 1.55
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MINNMANUINN 1 (AD)

Depth Particle size distribution Texture Bulkdensity
Horizon COLE
(cm.) Sand Silt Clay class ( Mgm-3 )

Pedon S Typic Haplustert, fine,mixed, isohyperthermic

A 0-5 23.9 31.1 45 clay 1.49 0.09
AB 5-20 20.7 30.5 48.8 clay 1.57 0.12
Bssl 20-70 22.4 28.6 49 clay 1.53 0.1
Bss2 70-100 20.1 26.9 53 clay 1.53 0.15
Btcl 100-140 20.6 25.2 54.2 clay 1.46 0.08
Btc2 140-170 20.6 24.7 54.7 clay 1.54

Crt 170-200+ 19.5 23.9 56.6 clay 1.45

Pedon 6 Typic Haplustert, fine,mixed, isohyperthermic

A 0-10 27.1 31.6 41.3 clay 1.44 0.07
AB 10-25 24.5 30.5 45 clay 1.47 0.12
Bssl 25-70 21.2 29.1 49.7 clay 1.48 0.15
Bss2 70-120 21.7 26 523 clay 1.49 0.12
Btcl 120-140 19.2 25.4 55.4 clay 1.57 0.1
Btc2 140-160 18.4 23.7 57.9 clay 1.55

Btc3 160-200+ 16.6 22 61.4 clay 1.58
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MINNMANUINN 1 (AD)

Depth Particle size distribution Texture Bulkdensity
Horizon COLE
(cm.) Sand Silt Clay class ( Mgm-3 )

Pedon 7 Typic Haplustert, fine,mixed, isohyperthermic

A 0-10 293 30.4 40.3 clay 1.52 0.08
AB 10-20 29.5 29.4 41.1 clay 1.44 0.09
Bssl 20-50 27.6 28.8 43.6 clay 1.47 0.08
Bss2 50-80 25.7 26.5 47.8 clay 1.48 0.09
Btl 80-100 23.7 26 50.3 clay 1.65 0.07
Bt2 100-130 21.1 253 53.6 clay 1.45
Bt3 130-160 22.5 22.1 55.4 clay 1.55
Bt4 160-200+  21.3 21.9 56.8 clay 1.55
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Depth pH 1:1 EC oM Total N Avail. P Avail. K Extractable bases Sum CEC Bs
1:5
Horizon (cm) H,0 Ca Mg Na K base NH,OAc
(d/ms)
(-—--g/kg—-) (mg/kg)  (mg/kg) (cmol /kg) (%)
Pedon 1 Typic Haplustert, fine,mixed, isohyperthermic
A 0-10 6.6 0.25 63 1.11 50 71 19.96 3.97 0.07 17.63 41.63 50.64 82.21
AB 10-25 6.8 0.09 34 0.74 76 56 18.3 3.42 0.06 10.11 31.89 40.15 79.41
Bss 25-80 6.8 0.06 22 0.52 9 39 16.56 3.16 0.05 6.74 26.51 30.74 86.23
Btcl 80-100 6.2 0.06 17 0.34 1 48 17.23 3.14 0.04 3.89 243 29.87 81.35
Btc2 100-140 6 0.04 8 0.24 1 39 18.52 3.25 0.05 2.63 24.45 30.17 81.05
Crtl 140-180 6.2 0.03 6 0.12 1 26 20.34 3.12 0.06 2.74 26.26
Crt2 180-200+ 6.2 0.03 3 0.04 1 29 23.6 6.45 0.07 2.42 32.54
Pedon 2 Typic Haplustert, fine,mixed, isohyperthermic
A 0-10 6.6 0.19 89 1.4 37 126 18.35 6.75 0.05 18.68 43.83 66.74 65.68
AB 10-25 6.6 0.11 54 1.1 17 87 17.33 6.62 0.06 13.95 37.96 60.78 62.45
Bssl 25-75 6.4 0.08 37 0.92 8 71 16.52 5.84 0.06 6.32 28.74 60.64 7139
Bss2 75-140 6.8 0.05 18 0.84 1 62 14.655 5.74 0.04 6 26.435 30.45 86.81
Bss3 140-160 7.2 0.03 11 0.6 1 62 20.575 5.16 0.03 4.53 30.295 31.05 97.56
Bss4 160-200+ 7.2 0.04 11 0.24 1 35 18.975 4.98 0.04 3.89 27.885
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MINIMANUINN 2 (AD)

Depth pH 1:1 EC oM Total N Avai. P Avail. K Extractable bases Sum CEC Bs
Horizon (cm) H,0 1:5 (d/ms) Ca Mg Na K base NH,OAc
(----g/keg---) (mg/kg)  (mg/kg) (emol /kg) (%)
Pedon 3 Typic Haplustert, fine,mixed, isohyperthermic
A 0-10 6.8 0.12 60 1.22 43 86 20.57 2.85 0.05 15 38.47 52.64 73.10
AB 10-20 6.6 0.12 38 1.1 39 70 17.45 3.47 0.06 9.26 30.24 50.15 60.31
Bss 20-70 6.4 0.09 23 0.8 12 59 17.27 3.54 0.08 6.63 27.52 30.74 89.53
Btcl 70-100 6.4 0.03 21 0.56 1 67 14.81 3.43 0.06 4.37 22.67 31.45 72.07
Btc2 100-140 6.4 0.03 13 0.35 1 67 13.18 3.87 0.09 3.74 20.88 30.17 69.21
Btc3 140-160 6.2 0.02 7 0.12 1 30 13.15 3.02 0.04 3.63
Btc4 160-200+ 6.2 0.02 7 0.03 1 27 12.86 3.08 0.03 3.74
Pedon 4 Typic Haplustert, fine,mixed, isohyperthermic
A 0-10 6.2 0.16 63 1.24 13 121 15.39 4.11 0.1 16.32 35.92 55.5 64.73
AB 10-30 6.6 0.09 47 1.05 8 83 14.23 3.23 0.08 10.53 28.07 50.42 55.67
Bssl 30-70 6.6 0.06 35 0.91 3 73 14.36 3.23 0.04 11.05 28.68 30.74 93.30
Bss2 70-110 6.6 0.05 24 0.81 1 67 12.59 34 0.08 8.53 24.6 31.45 78.19
Btcl 110-130 6.4 0.04 15 0.74 1 55 12.36 2.93 0.07 3.74 19.1 30.17 63.31
Btc2 130-160 6.6 0.03 11 0.6 1 39 11.89 2.9 0.06 3.26 18.11
Btc3 160-200+ 6.6 0.03 3 0.07 1 32 11.76 3.06 0.06 2.16 17.04
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MINIMANUINN 2 (AD)

Depth pH 1:1 EC oM Total N Avai. P Avail. K Extractable bases Sum CEC Bs
Horizon (cm) H,0 1:5 (d/ms) Ca Mg Na K base NH,OAc
(----g/kg---) (mg/kg)  (mg/kg) (cmol /kg) (%)
Pedon 5 Typic Haplustert, fine,mixed, isohyperthermic
A 0-5 6.6 0.12 47 1.15 17 110 15 2.87 0.08 18.42 36.37 58.45 62.23
AB 5-20 6.4 0.06 35 0.9 8 44 14.98 3.08 0.07 16.58 34.71 56.42 61.52
Bssl 20-70 6.4 0.03 28 0.87 1 29 13.89 3.38 0.06 14.74 32.07 40.74 78.70
Bss2 70-100 6.6 0.03 15 0.83 1 23 20.17 2.83 0.05 9.37 32.42 31.45 93.45
Btcl 100-140 7.2 0.03 12 0.75 1 28 20.16 3.38 0.06 9.47 33.07 30.17 89.45
Btc2 140-170 7.2 0.03 5 0.69 1 25 20.12 2.37 0.06 5.26 27.81
Crt 170-200+ 7.2 0.03 7 0.05 1 23 18.64 2.33 0.1 4.68 25.75
Pedon 6 Typic Haplustert, fine,mixed, isohyperthermic
A 0-10 6.8 0.09 37 1.26 41 77 18.13 2.65 0.1 15 35.88 53.4 67.19
AB 10-25 6.6 0.1 40 1.09 35 31 15.4 2.35 0.12 16.58 34.45 53.15 64.82
Bssl 25-70 6.4 0.12 33 0.86 11 36 15.28 2.18 0.1 11.32 28.88 32.74 88.20
Bss2 70-120 6.6 0.09 19 0.88 1 46 14.27 2.34 0.14 9.21 25.96 29.87 86.89
Btcl 120-140 6.8 0.07 11 0.73 1 48 15.07 2.28 0.12 8.42 25.89 28.17 91.91
Btc2 140-160 6.8 0.04 7 0.42 1 43 17.36 2.32 0.08 5.89 25.65
Btc3 160-200+ 7.2 0.04 7 0.06 1 40 22.29 2.26 0.07 4.74 29.36
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MINIMANUINN 2 (AD)

Depth pH 1:1 EC oM Total N Avai. P Avail. K Extractable bases Sum CEC Bs
Horizon (cm) H,0 1:5 (d/ms) Ca Mg Na K base NH,OAc
(----g/kg--) (mg/kg)  (mg/kg) ( cmol /kg) %)
Pedon 7 Typic Haplustert, fine,mixed, isohyperthermic
A 0-10 6.6 0.17 60 1.2 6 90 17.95 3.67 0.04 12.11 33.77 53.45 63.17
AB 10-20 6.3 0.07 35 1.07 3.5 43 14.58 3.37 0.06 7.79 25.8 52.42 4921
Bssl 20-50 6 0.06 32 0.8 3 32.1 15.62 3.1 0.04 6.32 25.08 43.74 57.32
Bss2 50-80 5.9 0.04 21 0.7 1 375 14.32 3.09 0.03 6 23.44 38.45 60.97
Btl 80-100 6 0.04 2 0.44 1 25 14.46 2.79 0.05 6.21 23.51 32.17 73.09
Bt2 100-130 6.7 0.03 14 0.37 1 20 13.12 2.8 0.08 6.42 22.42
Bt3 130-160 6.8 0.02 11 0.08 1 24 12.98 2.7 0.06 4.16 19.9
Bt4 160-200+ 6.8 0.02 10 0.08 1 22 12.15 2.48 0.05 3.89 18.57
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v Y
MTMANUING 3 ﬂTiLLUQﬂQlIﬂJ’E]QLﬁE)ﬂu (18U, 2547; Soil Survey Division Staff, 1993)

o A e'/ % z&l a g’/ Lil a 1
misenna il ANHULILDAY FULDAUA
(texture classes)
a dy 9 1 a 1
AUNTY 1$1oMeN1 1aun nsrexiianen (Ms1evey n51e
(sandy soils) (coarse textured) azIven N31eazPeANIN) N1eduAn
FIUFUAN (NT1eve VY UANTIU
=) 1 = =) 1
N9l uANIIU NTwazvealuansIu
= =) 1
HAENIIPALIBIANINY UAUTIV)
a 1 dy 9 1A 1 a 1
AUTIU Weneruilunaig laun ausautlunsieney ausiulu

(loamy soils)

a =
AU U

(clayey soils)

(moderately coarse-textured)

2
1ol 1unaig

(medium-textured)

£ =
Weazaalunaid

(moderately fine-textured)

& =
IHDASIBYA

(fine textured)

518 AU UNTBazDn

9 L= 1 =S a
"lmm ausuNIIgazealn Al

52 Ausunseuils uaznienile

9 " Aa 1 =) a ' =)
]lﬂ!l,ﬂ AUIIUHNHEY AUT LU T U

a 1 = Y
N3¢ AUITIUH e U0l

Y 1a = a ~
Taun Aumtiendunse aumviedtu

Y a =
n3euil uazaumNe)
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MINMANUING 4 DU MTUUITLAVANUHUMUUTINUDIAY (WIATIRY, 2529)

32A (rating) Wl (Mg m”)
i <12
AoUTI6 1.2-1.4
1thunai 1.4-1.6
ADUT9gN 1.6-1.8

9 1.8-2.0
N >2.0

d‘ Y o w 1 ~q Y a v LN = a
MAMINMNANUINN 5 UDVINAATN T]Gl‘ﬂfsluﬂ1iﬂi$LZJU§$@‘]J?(3J°LIG]°V]NL?]3J uazmiﬂizmu
o a
ANUYAUANYIAUUDIAU (Land Classification Division and FAO Project

Staff, 1973; Soil Survey Division Staff, 1993)

1. ﬂﬁﬁ“ﬁﬂﬂjmau (soil reaction), pH @u:ud1=1:1)

F2AU (rating) Ny (pH)
NIAFUUTBNNTEA (ultra acid) <35
NIATULTINN (extremely acid) 3.5-4.4
NIAANIN (very strongly acid) 4.5-5.0
N3A9A (strongly acid) 5.1-5.5
N3AU1UNA1 (moderately acid) 5.6-6.0
nsadniio (slightly acid) 6.1-6.5
{lunaa (neutral) 6.67.3
Audnties (slightly alkaline) 7.4-7.8
a1 unaNe (moderately alkaline) 7.9-8.4
AR (strongly alkaline) 8.5-9.0
ANIANIN (very strongly alkaline) >9.0

2. Eu‘n‘%m”ﬁq (organic matter) (% organic carbon x 1.724)

321 (rating) Wde (g kgrl)

G%Hﬂﬂ (very low) <5

M (low) 5-10
fiam’fw@%w (moderately low) 10-15
11na 1 (medium) 15-25
fiam’qua (moderately high) 25-35
79 (high) 35-45
1N (very high) >45
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3. Y5 luTas19U39% (total nitrogen)

321 (rating) nWdo (g kg'l)
G%Hﬂﬂ (very low) <1.0
1 (low) 1.0-2.0
11Una1 (medium) 2.0-5.0
74 (high) 5.0-7.5
1N (very high) >17.5
4, ﬂ?mmﬂ?)ﬁﬂﬁ)%ﬁﬁtﬂuﬂiﬂﬂ%ﬁ (available phosphorus) (Bray II)
321 (rating) Neo (mg kgrl)
Giouﬂﬂ (very low) <3
6%1 (low) 3-6
ﬂ'i’Ju“fI}NG%W (moderately low) 6-10
11Una 1 (medium) 10-15
ADUL9g3 (moderately high) 15-25
a4 (high) 25-45
1N (very high) > 45
5. W TnemenSeniiislulse Temd (available potassium) (NH,0AC)
5291 (rating) Neo (mg kgrl)
G%Hﬂﬂ (very low) <30
6%1 (low) 30-60
11Una 1 (medium) 60-90
g3 (high) 90-120
3010 (very high) >120
6. VnamnaiFoniiana’ld (extractable calcium) (NH,0AC)
EELH (rating) Wee (cmol kg_l)
csi"mm (very low) <%
6%1 (low) 2-5
11Una 1 (medium) 5-10
29 (high) 10-20
10 (very high) >20
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7. S mauniliFeunanald (extractable magnesium) (NH,OAc)

o

JzaU (rating) We® (cmol kg'l)
$UN (very low) <03
M (low) 0.3-1.0
11una1 (medium) 1.0-3.0
N (high) 3.0-8.0
NN (very high) > 8.0

8. 5ua ImPeunana'ld (extractable sodium) (NH,0OAc)

F2AU (rating) We® (cmol kg'])
AN (very low) <0.1
M (low) 0.1-0.3
11Una1 (medium) 0.3-0.7
a9 (high) 0.7-2.0
NN (very high) >2.0

9. S TnunaiFeunana'la (extractable potassium) (NH,OAc)

FTa (rating) Nee (cmol kg-l)
AN (very low) <0.2
¢ (low) 0.2-0.3
11Una19 (medium) 0.3-0.6
74 (high) 0.6-1.2
NN (very high) >1.2

10. USnaaanana’ld (extractable bases) (NH,OAc)

o

F2AU (rating) W8 (cmol kg'])
$u1n (very low) <26
M (low) 2.6-6.6
111una19 (medium) 6.6-14.3
g4 (high) 14.3-31.2
NN (very high) >31.2
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11. mmmmmﬂfﬁﬂu"laaaumn (cation exchange capacity; CEC)

321 (rating) A8 (cmol kg'l)

G%Hﬂﬂ (very low) <3
1 (low) 3-5
ﬁaui’fw&%w (moderately low) 5-10
11UNa19 (medium) 10-15
fiau*ﬁ'wgq (moderately high) 15-20
@9 (high) 20-30
>30

1A (very high)

A o 9 S .
12. msoudmelessuindluae (base saturation)

32A1 (rating) Wee (cmol kg'l)

¢ (low) <35
111na19 (medium) 35-75
>75

g4 (high)
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MSNMANUINN 6 X-ray diffraction spacing obtained from (001) planes of layer-silicate

species as related to sample treatment (Whitting, 1965)

Diffraction spacing (nm) Mineral (or minerals) Indicated

Mg-saturated, air dried

1.4-1.5 Smectite, vermiculite, chlorite

0.99-1.01 Mica (illite), halloysite

0.72-0.75 Metahalloysite

0.715 Kaolinite, chlorite (2nd-order maximum)

Mg-saturated, glycerol-solvated

1.77-1.80 Smectite

1.4-1.5 Vermiculite, chlorite

1.08 Halloysite

0.99-1.01 Mica (illite)

0.72-0.75 Metahalloysite

0.715 Kaolinite, chlorite (2nd-order maximum)

K-saturated, air-dried

1.4-1.5 Chlorite, vermiculite (with interlayer aluminium)
1.24-1.28 Smectite

0.99-1.01 Mica (illite), halloysite, vermiculite (contracted)
0.72-0.75 Metahalloysite

0.715 Kaolinite, chlorite (2nd-order maximum)

K-saturated, heated (550°C)

1.4 Chlorite
0.99-1.01 Mica, vermiculite (contracted), smectite (contracted)
0.715 Chlorite (2nd-order maximum)
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Y [ o a a
MINIMANUING 7 ﬁﬂ1ﬂﬂ$!ﬂi$ﬂﬂﬂ313~lQﬂﬂﬁll‘]%iﬂ!"llﬁ]ﬂﬂi! Taomsvseiiuninnanis

a Ja [ ) o a
AUNTICHAU (ﬂﬂLL‘]_]a\‘l‘iﬂﬂﬂ@ﬂﬁ?i?‘ﬂl!agzﬂ"lllltlﬂﬂu, 2543)

FZAUAN SIEETRL SIEFVRLN SIEFVRLN anuguandon  sasdesas
gauanysal  oundedag  Weawedd Tnumaien lovounn ANMBNA I
YoIAU fluseTond  fifhulseTomd
(gkg) (mgkg") (mg kg) (emol kg) (%)

M <10 (1) <6 1 <30 (D <5 mn <20 @D
Aoutidi 1045 @ 610 (@) 3060 () 5-10 @ 2035 (2
1thunan 1525 (3) 10-15 3) 60-75 3) 10-15 3) 35-50 3)
Aoudge 2535 (4 1525 (4 7590 (4 15-20 @ 5075 @

G} >35 (5 >25 (%) >90 (3) >20 Q)] >75 (5)

ax
9

UYLV

"W 1 1T a @ 7o
ﬁ}mzuuummu 7 ﬁ%@ﬁ}@ﬂﬂ’ﬂ a@'ﬂﬂuﬁi%ﬂﬂﬂ'J'lll@‘ﬂllﬁlﬂa,liﬂ!ﬂ'l

fIRzUNLBEIEHIN 8-12 oAUl szAUANURANANYsBiAp LTI

T ' 1A @ 4
DNZUUUBYITNIN 13-17 DeNAuliszauanugarauysaiunai
fnzuunegITHIN 18-22 fonauiiszauanuganauysainoudiaga

1 1 a @ o
ﬁ’mzuuumnﬂm 23 ﬁa’nﬂuﬁimummqﬂuﬁuyimqq
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