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Chaleamraj Jitjalearnporn 2011: Genesis, Classification and Agricultural Potential of Red Soils in
Upper Part of Northern Thailand. Master of Science (Soil Science), Major Field: Soil Science,

Department of Soil Science. Thesis Advisor: Professor Irtb Kheoruenromne, Ph.D. 159 pages.

The study on properties and agricultural potential of red soils in upper part of Northern Thailand
was carried out on seven selected areas in Chiang Mai and Chiang Rai provinces. Methods of study included
analysis of soil morphology in the field, laboratory analysis on physicochemical properties and mineralogical
characteristics of soil samples according to standard methods. Assessment of the soil fertility status and

fertility capability was included.

Results of the study revealed that these soils are very deep soils. The soils haved developed on
residuum and colluvium derived from weatherd basic igneous rock. They are highly developed having fine
texture and good structure. These soils are extremely acidic to neutral (pH 4.4-6.8) and their organic matter
content ranges from very low to high (1.04-41.3 g kg'l), very low to low total nitrogen (0.27-1.83 g kg ), very
low to very high available phosphorus (0.00-295.1 mg kg-l) and very low to very high available potassium
(5.6-157.0 mg kg_l). They have moderately low to high cation exchange capacity (7.49-23.00 cmol kgil)
moderate to very high extractable acidity (4.36-21.34 cmol kg'l) and low to medium base saturation
percentage (2.88-69.30%). The soils have kaolinite as the major mineral in clay fraction and quartz in silt
fraction. These soils include two areas each of Kandiustult and Kandiustox and one area each of Kandiudox,

Kandiudult and Paleudult.

These soils have low to medium fertility. Thier agriculture limitation encompasses being acidic,
insufficient available phosphorus and potassium. Their agricultural land use needs nutrient management with
proper crop type selection. Nevertheless, for soils occupying sloping areas, proper soil and water conservation

management is needed to maintain general environment for sustainable land use.

Student’s signature Thesis Advisor’s signature
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Pedon  Thickness of Effective Profile development Slope  Elevation Relief Landform Parent Material
surface soil depth (cm.) (%) (m.)
(cm.)
1 8 170+ A-Bt1-Bt2-Bt3-Bt4-Bt5- 16 385 Rolling Upper mid-slope Local alluvium and
Bt6 colluvium
2 20 188+ Ap-Bt1-Bt2-Bt3-Btol- 3 410 Undulating  Upper dissected Residuum derived
Bto2-Btc footslope from fine- grained
basic igneous rock
3 20 200+ A-Bo-Bto1-Bto2-Bto3- 8 492 Rolling Top of lava Residuum derived
Bto4-Bto5 corrosion plain from basalt
4 10 200+ A-Bt1-Bt2-Bt3-Bt4-Bt5- 5 370 Undulating  Top of low Residuum derived
Bt6-Bv1-Bv2 residual hill from Andisite
5 30 200+ A-Bto-Bt1-Bt2-Bt3-Bt4- 17 608 Hilly Upper mid-slope Residuum derived
Bt5 of lava corrosion from basalt
plain
6 20 200+ A-AB-Bt1-Bt2-Bt3-Bt4- 8 425 Rolling Top of dissected Residuum derived
Bt5-Bt6 residual plain from metamorphic
rock
7 20 200+ Ap-Bt1-Bt2-Bt3-Bt4- 14 381 Rolling Lower footslope of Mixed colluvium and

Bt5-Bt6

dissected residual
hill

residuum derived
from granite
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Pedon Climate type Land use Drainage Permeability Runoff
1 Semi-humid subtropical =~ Degraded dipterocarp forest with relatively good ground cover Well drained Moderate Rapid
2 Semi-humid subtropical =~ Mung bean field and others include mango, teak plantation, Well drained Rapid Slow
banana and bamboo
3 Semi-humid subtropical =~ Mixed deciduous forest and dipterocarp forest Well drained Moderate Moderate
4 Semi-humid subtropical =~ Mixed deciduous forest remnants with teak regrowth Well drained Moderate Moderate
5 Semi-humid subtropical Deciduous mixed with teak plantation Well drained Moderate Moderate
6 Semi-humid subtropical Left idle as a borrow pit with teak plantation nearby Well drained Moderate Moderate
7 Semi-humid subtropical Litchie and tamarind orchard Well drained Moderate Moderate
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Hydraulic conductivity (cm hr?)
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$ a 4 a d a 1 J a
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1/]518“‘]9_1\1 VDIAUNNINITANHY

Depth Horizon Clay Fraction Silt Fraction
(cm) Kao. 111 HIV. Gib. Hem. Qtz. Qtz. Clay 0.7 nm

Pedon 1 Typic Kandiustult, very fine, kaolinitic, isohyperthermic
0-8 A XXXX tr. - tr. - - XXXX -
8-34 Btl XXXX tr. - r = - XXXX -
56-85 Bt3 XXXX tr. - - - - XXXX -
Pedon 2 Typic Kandiustox, fine, kaolinitic, isohyperthermic
0-20 Ap XXXX & tr. tr. tr. tr. XXXX -
20-46 Btl XXXX 2 tr. tr. tr. tr. XXXX tr.
72-100 Bt3 XXXX 5 tr. tr. tr. tr. XXXX -
Pedon 3 Typic Kandiustox, very fine, kaolinitic, isohyperthermic
0-20 A XXXX - tr. tr. tr. tr. XXXX tr.
20-50 Bo XXXX - tr. tr. tr. tr. XXXX tr.
50-80 Btol XXXX - - tr. tr. - XXXX tr.
Pedon 4 Typic Kandiudox, fine, kaolinitic, isohyperthermic
0-10 A XXXX. tr. tr. tr. - tr. XXXX -
10-25 Btl XXX tr. tr. tr. < tr. XXXX -
45-70 Bt3 XXX tr. tr. tr. = tr. XXXX -
Pedon 5 Typic Kandiustult, very fine, kaolinitic, isohyperthermic
0-30 A XXXX 2 tr. tr. tr. tr. XXXX -
30-60 Bto XXXX - tr. tr. tr. tr. XXXX -
60-85 Btl XXXX - tr. tr. tr. tr. XXXX tr.
Pedon 6 Rhodic Kandiudult, very fine, kaolinitic, isohyperthermic
0-15/20 A XXXX - = tr. tr. tr. XXXX tr.
41-61 Btl XXXX - - tr. tr. - XXXX tr.
86-110 Bt3 XXXX - - tr. tr. - XXXX tr.
Pedon 7 Typic Paleudult, very fine, kaolinitic, isohyperthermic
0-20 Ap XXX = - - tr.. tr. XXXX tr.
20-50 Btl XXX - - tr. - tr. XXXX tr.
80-110 Bt3 XXX - - tr. - tr. XXXX tr.

nNEYn Kao. = Kaolinite, HIV. = Hydroxyl-Al interlayered vermiculite, Ill. = Illite, Gib. =

Gibbsite, Hem. = Hematite, Qtz. = Quartz, xxxx = Dominant (> 60%), xxx = Large

(40 - 60%), xx = Medium (20 - 40%), x = Small (5 - 20%), tr. = Trace (<5%), - = not

detected
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[ 4 A A = a 9 wa =
FZAUANNYANTUYITUVDIAUNGINNINITANY Useiiulaglsautanaaiiuig

1523 (hoed1529aY, 2523)

Site Depth oM’  AvailP’ AwvailK’  CEC’ BS’ Total  Fertility
(cm) gkg' mg kg mgkg' cmolkg' % Score level

Pedon1 Topsoil’ 302 (2) 211 (2) 514 (1) 103 (2) 587 (@ 9 medium
Subsoil” 44 (1) 1.6 (1) 89.0 (2) 9.8 (1) 20.0 (1) 6 low

Pedon2 Topsoil 233 (2) 2951 (3) 1570 (3) 132 (2) 314 (1) 11 medium
Subsoil 33 (1) 13.0 (2 233 (1) 8.0 (1) 383 (2 7 low
Pedon3  Topsoil 11.8 (1) 03 (1) 214 (1) 163 (2) 35 (1) 6 low
Subsoil 6.1 (1) 0.1 (1) 79 ) 8.8 (1) 54 (1) 5 low

Pedon4 Topsoil 26.8 (2) 50 (1) 744 (2 176 (2) 693 (2) 9 medium
Subsoil 44 (1) 06 (1) 403 (1) 128 (2) 10.0 (1) 6 low

Pedon5 Topsoil 36.0 (3) 28 (1) 924 (3) 200 (2 304 (1) 10 medium
Subsoil 124 (1) 1.4 (1) 232 (1) 11.8 (2) 59 (1) 6 low

Pedon6 Topsoil 414 (3) 55 (1) 171 (1) 21.8 (20 29 (1) 8 medium
Subsoil 229 (2) 25 (1) 75 (1) 181 (2) 3.0 (1) 7 low

Pedon7 Topsoil 342 (2) 179 (2) 270 (1) 230 (2) 229 (1) 8 medium

Subsoil 105 (1) 285 (3) 83 (1) 19.0 (2) 102 (1) 8 medium

LR 9 oM = organic matter,  Avail. P = available phosphorus ¥ Avail. K = available

9
potassium ¥ CEC = cation exchange capacity * BS = base saturation * Topsoil = ¥U

9
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2/

Site Horizon”  Texture 2:1 expanding clay pH 1:1 H,O  Avail.K %Fe,0,/ FCC”

(cm) mg kg %clay
Pedon 1 Topsoil Sandy <50% 5.66 51.40 0.060 LCh
Subsoil Clayey <50% 5.04 89.00 0.060
Pedon 2 Topsoil Sandy <50% 4.99 156.95 0.080 LCh
Subsoil Clayey <50% 4.74 23.26 0.075
Pedon 3 Topsoil Clayey <50% 5.16 21.39 0.190 Chik
Subsoil Clayey <50% 5.79 7.94 0.195
Pedon 4 Topsoil Clayey <50% 6.76 74.43 0.060 Chk
Subsoil Clayey <50% 5.40 40.26 0.060
Pedon 5 Topsoil Clayey <50% 5.20 92.39 0.090 Ch
Subsoil Clayey <50% 4.97 23.17 0.090
Pedon 6 Topsoil Clayey <50% 4.46 17.13 0.100 Chk
Subsoil Clayey <50% 4.61 7.51 0.085
Pedon 7 Topsoil Clayey <50% 5.00 26.97 0.090 Chk
Subsoil Clayey <50% 4.95 8.26 0.080

XA G| v Topsoil = Ap or 0-20 cm, Subsoil = horizon under Ap or 20-50/60 cm depth interval
L= loamy, C = clayey, i = %Fe,0,/%clay < 0.15, h = pH range 5.0-6.0, k = Avail.K

<75mgkg’
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MeBLIEnINAAAY (Soil profile description)

Pedon 1
I Information on the site
Profile symbol : Pedon 1
Soil name : Mae Taeng (Mt) series 1
Classification : Typic Kandiustult, very fine, kaolinitic, isohyperthermic
Date of examination : October 30, 2009
Described by : Irb Kheoruenromne, Wipawan Thaymuang, Daojarat

Katerote, Boontarik Chimchart, Worachart Wisawapipat,
Chaleamraj Jitjalearnporn

Location : Ban Pang Kwang, Tambon Inthakhil, Amphoe Mae
Taeng, Changwat Chiang Mai.

Elevation : Approximately 385 m (MSL)

Map sheet number 15339 110 Coordination: 47Q 0494497, 2116802"

Landform

1. Physiographic position : Upper mid-slope

2. Surrounding landform : Rolling

3. Slope on which profile site 1 16% Aspect: 61 Azimuth

Land use : Degraded dipterocarp forest with relatively good ground
cover

Annual rainfall : Approximately 1400 mm

Mean temperature : Approximately 26 "C

Climate : Tropical savanna

Others : Forest plantation and dry tropical fruit orchards

II General information on the soil

Parent material : Local alluvium and colluvium

Drainage : Well drained

Permeability : Moderate

Runoff : Rapid

Depth of ground water : Deeper than 200 cm at time of sampling

III Profile description
Horizon  Depth (cm) Description

Apl 0-8 Black (5YR 2.5/1); sandy loam; moderate fine and medium
subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and slightly plastic; few very fine, fine and medium
vesicular and few tubular pores; many very fine, fine, medium and
few coarse roots; few variegated sands and few charcoal
fragments; common traces of dead roots; slightly acid (field pH
6.5); abrupt and smooth boundary to Bt1.

Btl 8-34 Dark red (2.5YR 3/6); sandy clay loam; moderate fine and medium
subangular blocky structure; hard dry, friable moist, moderately
sticky and moderately plastic; few faint clay coats on pore walls
and ped faces; common very fine, few fine and medium vesicular
and few tubular pores; common very fine, fine, medium and few
coarse roots; common quartz fragments and few variegated sand;
few traces of dead roots; very strongly acid (field pH 5); clear and
smooth boundary to Bt2.

Bt2 34-56 Dark red (2.5YR 3/6); slightly gravelly sandy clay loam; moderate
fine and medium subangular blocky structure; hard dry, slightly
friable moist, moderately sticky and moderately plastic; common
distinct clay coats on ped faces and pore walls; common very fine,



Bt3

Bt4

Bt5

Bt6

56-85

85-111

111-140

140-170
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few fine vesicular and few tubular pores; few very fine,common
fine, medium and few coarse roots; few quartz fragments and
charcoal fragments; few traces of dead roots and few iron-
manganease oxide nodules; very strongly acid (field pH 5); clear
and smooth boundary to Bt3.

Dark red (2.5YR 3/6); slightly gravelly sandy clay loam; moderate
fine and medium subangular blocky structure; hard dry, friable
moist, moderately sticky and moderately plastic; common distinct
clay coats on ped faces and pore walls; few very fine, common fine
and medium vesicular and few tubular pores; few very fine, fine,
medium and coarse roots; few quartz fragments; few traces of dead
roots; very strongly acid (field pH 4.5); gradual and smooth
boundary to Bt4.

Dark red (2.5YR 3/6); clay loam; moderate fine and medium
subangular blocky structure; hard dry, friable moist, moderately
sticky and moderately plastic, common prominent clay coats on
ped faces and pore walls; few very fine, fine and medium vesicular
and few tubular pores; very few very fine, fine and coarse roots;
few quartz fragments and fine iron-manganease oxide nodules; few
traces of dead roots; very strongly acid (field pH 4.5); clear and
smooth boundary to Bt5.

Red (2.5YR 4/6); clay loam; moderate fine and medium
subangular blocky structure; hard dry, friable moist, moderately
sticky and moderately plastic; common distinct clay coats on ped
faces and pore walls; very few very fine, few fine and medium
vesicular and few tubular pores; very few very fine and fine roots;
few quartz fragments and fine iron-manganease oxide nodules; few
traces of dead roots; very strongly acid (field pH 4.5); gradual and
smooth boundary to Bt6.

Red (2.5YR 4/6); sandy clay loam; strong fine and medium semi-
angular blocky structure; very hard dry, friable moist, moderately
sticky and slightly plastic; common prominent clay coats on ped
faces and pore walls; very few very fine, few fine and medium
vesicular and few tubular pores; very few very fine and fine roots;
common quartz fragments and fine iron-manganease oxide
nodules; few traces of dead roots; very strongly acid (field pH 4.5)
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Pedon 2

: Pedon 2

: Mae Taeng (Mt) series 2

: Typic Kandiustox, fine, kaolinitic, isohyperthermic

: October 30, 2009

: Irb Kheoruenromne, Wipawan Thaymuang, Daojarat
Katerote, Boontarik Chimchart, Worachart Wisawapipat,
Chaleamraj Jitjalearnporn

: Ban Pang Kwang, Tambon Inthakhil, Amphoe Mae
Taeng, Changwat Chiang Mai.

: Approximately 410 m (MSL) . .

153391 Coordination: 47Q 0495650, 2122209

: Upper dissected footslope

: Undulating

:3% Aspect: 133 Azimuth

: Mung bean field and others include mango teak plantation

: Approximately 1400 mm
: Approximately 26 "C

: Tropical savanna

: Mostly agricutural

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
Ap 0-20
Btl 20-46
Bt2 46-72

: Residuum derived from fine- grained basic igneous rock
: Well drained

: Moderate

: Moderate

: Deeper than 190 cm at time of sampling

Description
Dark brown (7.5YR 3/2); clay; moderate fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
slightly sticky and moderately plastic; many very fine and find
vesicular pores; many very fine, fine and few medium roots; few
fine quartz fragments and common organic fragments; common
traces of dead roots; moderately acid (field pH 6.0); abrupt and
smouth boundary to Btl.
Reddish brown (2.5YR 4/4) 60%, Dark brown (7.5 YR 3/2) 40%;
clay; moderate fine and medium subangular blocky structure
partially parting to fine granular structure; slightly hard dry,
slightly firm moist, slightly sticky and moderately plastic;few faint
clay coats on pore walls mainly; many very fine and fine vesicular
pores; common very fine, fine and few medium roots; common
very fine sand grains embedded in clay matrix; few traces of dead
roots; moderately acid (field pH 6.0); clear and smooth boundary
to Bt2.
Dark reddish brown (2.5YR 2.5/4); clay; moderate fine and
medium subangular blocky partially parting to fine granular
structure; slightly hard dry, slightly firm moist, slightly sticky and
moderately plastic; few faint clay coats on pore walls; common
very fine, fine and few medium vesicular and few simple tubular
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pores; few very fine, fine and medium roots; few fine variegated
sands and few fine manganease oxide nodules, few traces of dead
roots; strongly acid (field pH 5.0); clear and smooth boundary to
Bt3.

Dark reddish brown (2.5YR 2.5/4); clay; moderate fine and
medium subangular blocky partially parting to fine granular
structure; slightly hard dry, slightly firm moist, slightly sticky and
moderately plastic; few faint clay coats on pore walls; many very
fine and common fine vesicular and few tubular pores; few very
fine, fine and medium roots; few distinct of manganease oxide
nodules and few fine variegated sands; few traces of dead roots;
strongly acid (field pH 4.5); clear and smooth boundary to Btol.
Dark reddish brown (2.5YR 2.5/4); clay; moderate fine and
medium subangular blocky partially parting to fine granular
structure; slightly hard dry, friable moist, slightly sticky and
slightly plastic; few faint clay coats on pore walls; many very fine
and common fine vesicular and few tubular pores; few very fine,
fine and medium roots; few distinct of manganease oxide nodules
and few fine variegated sands; few traces of dead roots; strongly
acid (field pH 5.0); gradual and smooth boundary to Bto2.

Dark reddish brown (2.5YR 2.5/4); clay; moderate fine and
medium subangular blocky partially parting to fine granular
structure; slightly hard dry, friable moist, slightly sticky and
slightly plastic; few faint clay coats on pore walls; common very
fine, fine and medium vesicular and few tubular pores; few very
fine, fine and moderate roots; common fine manganease oxide
nodules and few fine variegated sand; few traces of dead roots;
strongly acid (field pH 5.0); clear and wavy boundary to Btc.

Dark reddish brown (2.5YR 2.5/4); very gravelly clay; moderate
fine and medium subangular blocky structure parting along nodule;
slightly hard, firm moist, slightly sticky and slightly plastic; very
few faint clay coats on pore walls; few very fine, fine and common
medium vesicular pores; very fine, very fine and fine roots; many
manganease oxide nodules; few traces of dead roots; strongly acid
(field pH 4.5).
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Pedon 3

: Pedon 3

: Unknown

: Typic Kandiustox, very fine, kaolinitic, isohyperthermic
: January 30, 2010

: Irb Kheoruenromne, Wipawan Thaymuang, Daojarat

Katerote, Boontarik Chimchart, Worachart Wisawapipat,
Chaleamraj Jitjalearnporn, Natthapol Chittamart

: Ban Paong Gom Moo 4, Tambon Pa Maeng, Amphoe

Doisaket, Changwat Chiang Mai

: Approximately 492 m (MSL)
5339111

Coordination: 47 Q 0521829", 2090439"

: Top of lava corrosion plain
: Rolling

3. Slope on which profile site

Land use

Annual rainfall

Mean temperature

Climate
Others

: 8% Aspect: 244 Azimuth

: Mixed deciduous and dipterocarp forest

: Approximately 1300 mm

: Approximately 24 °C

: Tropical savanna

: Spared settlements and agriculture activity

II General information on the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon
A

Bo

Btol

Depth (cm)

0-20

20-50

50-80

: Residuum derived from basalt

: Well drained

: Moderate

: Moderate

: Deeper than 4 m at time of sampling

Description

Dusky red (10R 3/4); clay; moderate fine and medium subangular
blocky structure parting to moderate medium and coarse granular
structure; slightly hard dry, friable moist, slightly sticky and
moderate plastic; many very fine, fine vesicular, few fine tubular
pores; common very fine, many fine and common medium roots;
few traces of dead roots; moderately acid (field pH 6.0); diffuse
and smooth boundary to Bo.

Dusky red (10R 3/4); clay; strong fine and medium subangular
blocky structure parting to strong coarse and medium granular
structure; slightly hard dry, slightly firm moist, slightly sticky and
moderate plastic; few distinct clay coats on ped faces; many very
fine, fine vesicular pores; common very fine, fine and medium
roots; very few fine clay balls; very few traces of dead roots;
moderately acid (field pH 6.0); clear and smooth boundary to
Btol.

Dusky red (10R 3/4); clay; strong fine and medium subangular
blocky structure parting to strong medium and coarse granular;
slightly hard dry, friable moist, slightly sticky and moderately
plastic; few faint clay coats on ped faces and pore walls; common
very fine and fine vesicular, few fine tubular pores; common very
fine, fine and few medium roots; very few fine iron oxide nodule
and clay balls; few traces of dead roots; moderately acid (field pH
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6.0); clear and smooth boundary to Bto2.

Dusky red (10R 3/4); clay; strong fine and medium subangular
blocky structure parting to strong medium and coarse granular;
slightly hard dry, friable moist, slightly sticky and moderately
plastic; common faint clay coats on ped faces and pore walls;
common very fine and fine vesicular and few fine tubular pores;
few very fine, fine and common medium roots; very few fine iron
oxide nodule and clay balls; few traces of dead roots; moderately
acid (field pH 6.0); diffuse and smooth boundary to Bto3.

Dusky red (10R 3/4); clay; strong fine and medium subangular
blocky structure parting to strong medium and coarse granular;
slightly hard dry, friable moist, slightly sticky and moderately
plastic; common distinct clay coats on ped faces and pore walls;
few very fine and common fine vesicular and few fine tubular
pores; few very fine, fine and medium roots; very few fine iron
oxide nodule and clay balls; very few traces of dead roots;
moderately acid (field pH 6.0); diffuse and smooth boundary to
Bto4.

Dusky red (10R 3/4); clay; strong fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly
sticky and moderately plastic; common faint clay coats on ped
faces and pore walls; few very fine and common fine vesicular and
few fine tubular pores; few very fine, fine and common medium
roots; very few fine iron oxide nodule and clay balls; very few
traces of dead roots; moderately acid (field pH 6.0); diffuse and
smooth boundary to Bto5.

Dusky red (10R 3/4); clay; strong fine and medium subangular
blocky structure parting to strong coarse granular; slightly hard
dry, slightly firm moist, slightly sticky and moderately plastic;
common faint clay coats on ped faces and pore walls; few very fine
and medium vesicular and few fine tubular pores; few very fine,
fine and common medium and one coarse roots; very few fine iron
oxide nodule and clay balls and few fine cracks; very few traces of
dead roots; moderately acid (field pH 6.0)
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Pedon 4

: Pedon 4

: Chiang Kong (Cg)

: Typic Kandiudox, fine, kaolinitic, isohyperthermic

: October 29, 2009

: Irb Kheoruenromne, Wipawan Thaymuang, Daojarat
Katerote, Boontarik Chimchart, Worachart Wisawapipat,
Chaleamraj Jitjalearnporn

: Ban Jogo, Tambon Wiang, Amphoe Chiang Kong,
Changwat Chiang Rai.

: Approximately 370 m (MSL)

N

15339 111 Coordination: 47Q0646761E, 2237748
: Top of low residual hill

: Undulating

1 5% Aspect: 274 Azimuth

: Mixed deciduous forest remnants with teak regrowth
: Approximately 1800 mm

: Approximately 26 °C

: Tropical savanna

: Highway maintenance station

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
A 0-10
Btl 10-25
Bt2 25-45

: Residuum derived from Andisite

: Well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

Description

Dark brown (7.5YR 3/3); clay; strong fine and medium subangular
blocky structure; hard dry, firm moist, moderately sticky and
moderately plastic; few very fine and find vesicular and fine
simple tubular pores; common very fine, fine, medium and few
coarse roots; few fine cracks and few manganease oxide nodules;
common traces of dead roots; strongly acid (field pH 5.5); abrupt
and smooth boundary to Btl.

Yellowish red (5YR 4/6); clay; strong fine and medium subangular
blocky structure; hard dry, slightly firm moist, moderately sticky
and moderately plastic, common faint clay coats on ped faces and
pore walls; common fine and medium vesicular and few fine
tubular pores; common very fine, fine and medium roots; few fine
cracks, few iron- manganease oxide nodules; few traces of dead
roots; very strongly acid (field pH 5.0); clear and smooth boundary
to Bt2.

Yellowish red (5YR 4/6 ); clay; moderate fine and medium
subangular blocky structure; hard dry, firm moist, moderately
sticky and moderately plastic; common faint clay coats on ped
faces and pore walls; few very fine and common fine vesicular and
few fine tubular pores; few very fine, fine and medium roots; few
iron- manganease oxide nodules and few fine cracks; few traces of
dead roots; very strongly acid (field pH 5.0); gradual and smooth
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boundary to Bt3.

Yellowish red (5YR 4/6 ); clay; moderate fine and medium
subangular blocky structure partially parting to strong granular
structure; hard dry, firm moist, moderately sticky and moderately
plastic; common faint clay coats on ped faces and pore walls; few
very fine and common fine vesicular and few fine tubular pores;
few very fine, fine and medium roots; few iron- manganease oxide
nodules and few fine cracks; few traces of dead roots and very few
black manganease oxide nodules; very strongly acid (field pH 5.0);
clear and smooth boundary to Bt4.

Red (2.5YR 4/8) 60%, Yellowish red (5YR 5/6) 40%; clay;
moderate fine and medium subangular blocky structure; hard dry,
firm moist, moderately sticky and very plastic; common faint clay
coats on ped faces and pore walls; few very fine and common fine
vesicular and few fine tubular pores; few very fine, fine and
medium roots; few iron- manganease oxide nodules and few fine
cracks; few traces of dead roots; very strongly acid (field pH 5.0);
clear and smooth boundary to Bt5.

Strong brown (7.5YR 5/6) 30%, Red (2.5YR 4/8) 70%; clay;
moderate fine and medium semi-angular blocky structure; hard
dry, firm moist, moderately sticky and very plastic; common faint
clay coats on ped faces and pore walls and clay coats decreases;
common very fine and few fine vesicular and fine tubular pores;
very few very fine, fine and medium roots; few iron- manganease
oxide nodules and few fine cracks and few guartz fragments; very
strongly acid (field pH 5.0); clear and smooth boundary to Bt6.
Red (2.5YR 4/8) 45%, Strong brown (7.5 YR 5/6) 55%; clay;
moderate fine and medium subangular structure; hard dry, firm
moist, very sticky and very plastic; common faint clay coats on
ped faces and pore walls; few very fine, fine and medium vesicular
and few fine tubular pores; very few very fine and fine roots; few
fine cracks and few spotted iron-oxide accumulation; very strongly
acid (field pH 4.5); clear and smooth boundary to Bv1.

Red (2.5YR 4/6) 40%, Reddish yellow (7.5 YR 6/6) 60%; clay;
moderate fine and medium subangular structure; very hard dry,
very firm moist, moderately sticky and moderately plastic;
common faint clay coats on ped faces and pore walls; few very
fine, fine and medium vesicular and few fine tubular pores;
practically no roots; common segregation iron-oxides and clay as
plinthite; very strongly acid (field pH 4.5); clear and smooth
boundary to Bv2.

Red (2.5YR 4/8) 50%, Reddish yellow (7.5 YR 6/6) 50%; clay;
strong fine and medium subangular structure and plinthite
structure; very hard dry, very firm moist, moderately sticky and
moderately plastic; common distinct clay coats on ped faces and
pore walls and nodules surface; few very fine, fine and medium
vesicular and few fine tubular pores; practically no roots; common
segregation of iron-oxides and few cracks; very strongly acid field
pH 4.5.
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Pedon 5

: Pedon 5

: Unknown

: Typic Kandiustult, very fine, kaolinitic, isohyperthermic

: January 30, 2010

: Irb Kheoruenromne, Wipawan Thaymuang, Daojarat
Katerote, Boontarik Chimchart, Worachart Wisawapipat,
Chaleamraj Jitjalearnporn, Natthapol Chittamart

: Ban Mae Chedi, Tambon Mae Chedi, Amphoe Wiang
Pa Pao, Changwat Chiang Rai.

: Approximately 608 m (MSL) . .

153391 Coordination: 47 Q0552926 , 2120952

: Upper mid-slope of lava corrosion plain
: Hilly

:17% Aspect: 78 Azimuth

: Deciduous mixed with teak plantation

: Approximately 1300 mm

: Approximately 24 °C

: Tropical savanna

: Agricultural

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
A 0-30
Bto 30-60
Btl 60-85

: Residuum derived from basalt

: Well drained

: Moderate

: Moderate

: Deeper than 220 c¢m at time of sampling

Description
Dark reddish brown (2.5YR 3/4); clay; strong fine and medium
subangular blocky partially parting to coarse and medium granular
structure; slightly hard dry, slightly firm moist, moderately sticky
and moderately plastic; few faint clay coats on pore walls mainly;
many very fine and common find vesicular and few fine tubular
pores; many very fine, fine and medium roots; few fine weathered
rock fragments; few traces of dead roots; moderately acid (field pH
6.0); clear and wavy boundary to Bto.
Dark red (2.5YR 3/6); clay; strong fine and medium subangular
blocky structure partially parting to coarse and medium granular
structure; slightly hard dry, friable moist, slightly sticky and
moderate plastic; few faint clay coats on pore wall; common very
fine and fine vesicular and very few fine tubular pores; many very
fine, fine and common medium roots; very few fine weathered
quartz fragments; few traces of dead roots; strongly acid (field pH
5.5); clear and wavy boundary to Bto.
Dark red (10R 3/6); clay; moderate fine and medium subangular
blocky partially parting to medium and fine granular structure;
slightly hard dry, friable moist, slightly sticky and moderately
plastic; common faint clay coats on ped faces and pore walls;
common very fine and fine vesicular and few fine tubular pores;
common very fine, fine and few medium roots; few fine quartz
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fragments and fine cracks, few traces of dead roots; strongly acid
(field pH 5.5); clear and smooth boundary to Bt2.

Dark red (10R 3/6); clay; moderate fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly
sticky and moderately plastic; common faint clay coats on ped
faces and pore walls; common very fine and fine vesicular and few
fine tubular pores; common very fine, fine and few medium roots;
few fine quartz fragments and fine crack and few very fine
weathered rock fragments; few traces of dead roots; strongly acid
(field pH 5.5); gradual and smooth boundary to Bt3.

Dark red (10R 3/6); clay; moderate fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly
sticky and moderately plastic; common faint clay coats on ped
faces and pore walls; common very fine and fine vesicular and few
fine tubular pores; common very fine, fine and few medium roots;
few fine weathered rock fragments; few traces of dead roots; very
strongly acid (field pH 4.5); clear and smooth boundary to Bt4.
Dark red (10R 3/6); clay; moderate fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly
sticky and moderately plastic; common faint clay coats on ped
faces and pore walls; few very fine and common fine vesicular and
few fine tubular pores; common very fine, fine and few medium
roots; few very fine weathered rock fragments and fine rounded
dark nodules of iron and manganese oxide; few traces of dead
roots; very strongly acid (field pH 4.5); gradual and smooth
boundary to Bt5.

Dark red (10R 3/6); clay; moderate fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly
sticky and moderately plastic; common faint clay coats on ped
faces and pore walls; few very fine and fine vesicular and few fine
tubular pores; few very fine, fine and medium roots; few very fine
weathered rock fragments and fine rounded dark nodules of iron
and manganese oxide; few traces of dead roots; very strongly acid
(field pH 4.5)
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Pedon 6

: Pedon 6

: Chiang San (Cs)

: Rhodic Kandiudult, very fine, kaolinitic, isohyperthermic

: January 31, 2010

: Irb Kheoruenromne, Wipawan Thaymuang, Daojarat
Katerote, Boontarik Chimchart, Worachart Wisawapipat,
Chaleamraj Jitjalearnporn, Natthapol Chittamart

: Ban Pa Oak, Tambon Nang Lae, Amphoe Muang,
Changwat Chiang Rai.

: Approximately 425 m (MSL) . .

153391 Coordination: 47 Q0592418 ", 2212000

: Top of dissected residual plain

: Rolling

: 8% Aspect: 350 Azimuth

: Left idle as a borrow pit; Teak plantation nearby
: Approximately 1500 mm

: Approximately 24 °C

: Tropical savanna

: Agricultural and settlement

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
A 0-15/20
AB 20-41
Bt1 41-61

: Residuum derived from metamorphic rock
: Well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

Description
Dark reddish brown (2.5YR 2.5/3); clay; strong fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
moderately sticky and moderately plastic; many very fine and fine
vesicular and few fine tubular pores; many very fine and fine roots;
few guartz fragments and fine clay balls, common traces of dead
roots; very strongly acid (field pH 4.5); clear and wavy boundary
to AB.
Dark reddish brown (2.5YR 3/4); clay; strong fine and medium
subangular blocky structure; hard dry, slightly firm moist,
moderately sticky and moderately plastic; few faint clay coats on
ped face and pore walls; few very fine, common fine and few
medium vesicular pores; many very fine and fine roots; very few
fine weathered rock fragments, common traces of dead roots; very
strongly acid (field pH 4.5); clear and smooth boundary to Bt1.
Dark reddish brown (2.5YR 3/4); clay; moderate fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
slightly sticky and moderately plastic; common faint clay coats on
ped faces and pore walls; common very fine and fine vesicular and
few fine tubular pores; common very fine and fine roots; few very
fine quartz fragments and weathered rock fragments, few traces of
dead roots; very strongly acid (field pH 5.0); clear and smooth
boundary to Bt2.
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Dusky red (I0R 3/4) 60%, Dark red (2.5YR 3/6) 40%; clay;
moderate fine and medium subangular blocky structure; slightly
hard dry, slightly firm moist, slightly sticky and moderately
plastic; common faint clay coats on ped faces and pore walls; few
very fine and common fine vesicular and few fine tubular pores;
common very fine, fine and one large decaying roots; few quartz
fragments and very fine weathered rock fragments; few traces of
dead roots; very strongly acid (field pH 5.0); clear and smooth
boundary to Bt3.

Dusky red (I0R 3/4) 60%, Dark red (2.5YR 3/6) 40%; clay;
moderate fine and medium subangular blocky structure partially
parting to moderate fine granular structure; slightly hard dry,
slightly firm moist, slightly sticky and moderately plastic; common
faint clay coats on ped faces and pore walls; common very fine and
fine vesicular and few fine tubular pores; few very fine and fine
roots; very few fine weathered rock fragments; few traces of dead
roots; very strongly acid (field pH 5.0); clear and smooth boundary
to Bt4.

Dusky red (10R 3/4) 60%, Dark red (2.5YR 3/6) 40%; clay; strong
fine and medium subangular blocky structure; hard dry, slightly
firm moist, slightly sticky and moderately plastic; common faint
clay coats on ped faces and pore walls; common very fine and few
fine vesicular and few fine tubular pores; few very fine and fine
roots; very few fine weathered rock fragments and few fine cracks;
few traces of dead roots; strongly acid (field pH 5.5); gradual and
smooth boundary to Bt5.

Dark red (2.5YR 3/6) 70%, Dusky red (10R 3/4) 30%; clay; strong
fine and medium subangular blocky structure; hard dry, slightly
firm moist, slightly sticky and moderately plastic; few faint clay
coats on ped faces and pore walls; very few very fine, few fine and
medium vesicular and fine tubular pores; very few very fine and
fine roots; very few fine weathered rock fragment and few fine
cracks; few traces of dead roots; strongly acid (field pH 5.5);
gradual and smooth boundary to Bt6.

Dark red (2.5YR 3/6) 70%, Dusky red (10R 3/4) 30%; clay; strong
fine and medium subangular blocky structure; hard dry, slightly
firm moist, slightly sticky and moderately plastic; common faint
clay coats on ped faces and pore walls; common very fine, fine and
few medium vesicular and fine tubular pores; very few very fine
and fine roots; very few fine weathered rock fragments and few
fine cracks; strongly acid (field pH 5.5).
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Pedon 7

: Pedon 7

: Nong Mod (Nm)

: Typic Paleudult, very fine, kaolinitic, isohyperthermic

: February 1, 2010

: Irb Kheoruenromne, Wipawan Thaymuang, Daojarat
Katerote, Boontarik Chimchart, Worachart Wisawapipat,
Chaleamraj Jitjalearnporn, Natthapol Chittamart

: Ban Mai Bua Daeng Moo 15, Tambon Mae Khaw Tom,
Amphoe Muang, Changwat Chang Rai

: Approximately 381 m (MSL) . .

153391 Coordination: 47 Q0598895 ", 2215781

: Lower footslope of dissected residual hill
: Rolling

1 14% Aspect: 96 Azimuth

: Litchic and tamarind orchard

: Approximately 1500 mm

: Approximately 24 °C

: Tropical savanna

: Agricultural and settlement

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)
Ap 0-20
Btl 20-50
Bt2 50-80

: Mixed colluviums and residuum derived from granite
: Well drained

: Moderate

: Moderate

: Deeper than 300 cm at time of sampling

Description

Dark reddish brown (5YR 3/3) 50%, Dark red (2.5YR 3/6) 50%;
clay; strong fine and medium subangular blocky structure; hard
dry, firm moist, moderately sticky and moderately plastic; few
faint clay coats on ped faces and pore walls; few very fine and
common fine vesicular pores; many very fine and fine roots; few
rounded quartz fragments and fine nodule of iron and manganese
oxide; common traces of dead roots; strongly acid (field pH 5.5);
clear and smooth boundary to Btl.

Dark red (2.5YR 3/6) 60%, Dark reddish brown (5YR 3/3) 40%;
clay; strong fine and medium subangular blocky structure; hard
dry, firm moist, moderately sticky and moderately plastic;
common distinct clay coats on ped face pore walls; few very fine
and fine vesicular and few fine tubular pores; common very fine
and fine roots; few quartz fragments and weathered rock
fragments; few traces of dead roots; strongly acid (field pH 5.5);
clear and smooth boundary to Bt2.

Red (2.5YR 4/8) 60%, Dark reddish brown (2.5YR 3/4) 40%; clay;
strong fine and medium subangular blocky structure; hard dry,
firm moist, slightly sticky and very plastic; common distinct clay
coats on ped faces and pore walls; few very fine and common fine
vesicular and few fine tubular pores; few very fine and fine roots;
very few quartz fragments and few dark streak in tubular pores;
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few traces of dead roots; strongly acid (field pH 5.5); gradual and
smooth boundary to Bt2.

Red (2.5YR 4/8) 65%, Dark reddish brown (2.5YR 3/4) 35%; clay;
strong fine and medium subangular blocky structure; hard dry,
firm moist, slightly sticky and very plastic; common distinct clay
coats on ped faces and pore walls; few very fine and common fine
vesicular and few fine tubular pores; very few very fine and fine
roots; few quartz fragments; few traces of dead roots; strongly acid
(field pH 5.5); clear and smooth boundary to Bt4.

Red (2.5YR 4/8) 65%, Reddish brown (2.5YR 4/4) 35%; clay;
strong fine and medium semi-angular blocky structure; hard dry,
firm moist, slightly sticky and moderately plastic; common
distinct clay coats on ped faces and pore walls; few very fine and
common fine vesicular and few fine tubular pores; few very fine,
fine and medium roots; few quartz and weathered rock fragments;
few traces of dead roots; moderately acid (field pH 6.0); gradual
and smooth boundary to Bt5.

Red (2.5YR 4/8) 50%, Reddish brown (2.5YR 4/4) 40%,
Yellowish brown (10YR 5/6) 10%; clay; strong fine and medium
subangular blocky structure; hard dry, firm moist, slightly sticky
and moderately plastic; common distinct clay coats on ped faces
and pore walls; few very fine and common fine vesicular and few
fine tubular pores; very few very fine and fine roots; few quartz
fragments and weathered rock fragments and few fine cracks; few
traces of dead roots; moderately acid (field pH 6.0); gradual and
smooth boundary to Bt6.

Red (2.5YR 4/8) 50%, Reddish brown (2.5YR 4/4) 40%,
Yellowish brown (10YR 5/6) 10%; clay; strong fine and medium
semi-angular blocky structure; hard dry, firm moist, slightly sticky
and moderately plastic; common distinct clay coats on ped faces
and pore walls; very few very fine and common fine vesicular and
few fine tubular pores; very few very fine and fine roots; few
quartz fragments and weathered rock fragments and few fine
cracks; few traces of dead roots; strongly acid (field pH 5.5);
gradual and smooth boundary to Bt6.
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ABBLIYANYMUZNIATHUFIHINGI1VBIAY (Soil Micromorphology)

Pedon 1 Typic Kandiustult, fine, kaolinitic, isohyperthermic

Horizon
Apl

Btl

Bt3

Depth (cm)
0-8

8-34

56-85

Description
Microstructure
Bridged grain structure mixed of intergrain microaggregate
structure; voids mainly are simple packing voids and few vughs,
interconnected; estimated total porosity 30%.
Basic mineral components
The c/f ratio limit at 10 Jm, ratio of 75:25.

Coarse fraction: Quartz fragments (polycrystalline quartz and

broken quartz) are dominant, fine sand sizes (20-150 [m),
subrounded; very few runi-quartz and broken quartz; poorly sorted.
Fine fraction: clay sized material, yellowish brown to orange,
dotted and speckled appearance under transmitted light

Basic organic components

Abundant weakly to highly decomposed plant tissue residues and
few very fine root plant

Groundmass

The c/f distribution pattern is closed porphyric, the b-fabric of the
micromass is undifferentiated.

Pedofeatures

Non present

Clay increase, dark red in color. the microstructure is subangular
blocky structure, voids are planar voids and intrapedal vughs;
estimated total porosity 20%. The c¢/f ratio limit at 10 JUm, ratio of
50:50; orgnic components decreased. The c/f distribution pattern is
open to closed porphyric. Textural pedofeature: red clay,
moderately to strongly oriented clay coating and infillings on some
voids, cover about 1% of the thin section area. Amorphous
pedofeature: Dark brown iron oxide impregnated nodules, sized
50-100 pm with diffuse boundaries, cover about 1-2% of the total
area.

Similar to upper horizon but fine fraction increase. The c/f ratio
limit at 10 Pm, ratio of 25:75. Orgnic components decreased.The
textural clay, thick clay coatings present about 10% of the thin
section area. Dark brown iron oxide impregnated iron oxide
nodules, sized 100-150 Pm with diffuse boundaries, cover about 2-
3% of the total area.
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Similar to upper horizon but the red to dark brown iron oxide
nodules, sized 200-300 Pm with sharp to diffuse boundaries
increase to cover about 10% of the total area.

As the above horizon.

Pedon 2 Typic Kandiustox, fine, kaolinitic, isohyperthermic

Horizon
Ap

Btl

Depth (cm)
0-20

20-46

Description

Microstructure

Granular structure, various sized peds; voids mainly are compound
packing voids, few vughs and vesicles, interconnected; estimated
total porosity 30%.

Basic mineral components

The c/f ratio limit at 10 Jm, ratio of 30:70.

Coarse fraction: Quartz fragments are dominant, very fine sand to

very coarse sand size, subrounded; very few runi-quartz, cracked
quartz and broken quartz; poorly sorted; few tourmaline.

Fine fraction: Clay sized material, reddish brown to dark brown,
dotted and cloudy appearance under transmitted light

Basic organic components

Few, moderately to highly decomposed plant tissue residues
Groundmass

The c/f distribution pattern is close porphyric, the b-fabric of the
micromass is undifferentiated.

Pedofeatures

Amorphous pedofeature: Dark brown to black Fe-Mn-oxide
impreqnative nodules and the typic nodules, sized up to 1500 Pm
with sharp to diffuse boundaries, cover about 10% of the total area.
Microstructure

Subangular blocky structure various sized peds, voids mainly are
unaccommodate planar voids, few vughs; estimated total porosity
20%.

Basic mineral components

The c/f ratio limit at 10 Pm, ratio of 20:80.

Coarse fraction: Quartz fragments are dominant, very fine sand to

very coarse sand size, subrounded; very few runi-quartz and
broken quartz; moderately sorted.

Fine fraction: Clay sized material, red to yellowish brown, dotted
and speckled appearance under transmitted light

Basic organic components

Very few highly decomposed plant tissue residues
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Groundmass

The c/f distribution pattern is open to closed porphyric, the b-fabric
of the micromass is undifferentiated.

Pedofeatures

Textural pedofeature: Reddish brown clay, moderately to strongly
oriented clay coating and infillings present on some voids and
cover about 2% of the thin section area.

Amorphous pedofeature: Dark brown to black Fe-Mn-oxide
impreqnative nodules, sized up to 1500 PJm with sharp to diffuse
boundaries, cover about 10% of the total area.

Similar to upper horizon but coarse fraction is slightly decreased.
Orgnic components are not present.

As the above horizon

The amorphous pedofeatures; the dark brown to black iron oxide
impregnative nodules (200-1000 Jm) usually have irregular shape
sized up to 1 cm. with sharp boundaries cover about 50% of the

thin section area.

Pedon 3 Typic Kandiustox, very fine, kaolinitic, isohyperthermic

Horizon
A

Depth (cm)
0-20

Description
Microstructure
Subangular blocky structure grading to granular structure; voids
mainly are unaccommodate planar and compound packing voids
and vesicles, interconnected; estimated total porosity 30%.
Basic mineral components
The c/f ratio limit at 10 JUm, ratio of 5:95.

Coarse fraction: The mineral grains mostly are quartz grains and
broken quartz, very fine sand to fine sand sizes, subrounded; very
few runi-quartz and broken quartz; moderately sorted.

Fine fraction: Red clay mixed with iron oxides, dotted and
speckled appearance under transmitted light.

Basic organic components

Few, Abundant moderately to highly decomposed plant tissue
residues, some organic pigment staining to micromass and few
very fine roots, very few soil animals remain.

Groundmass

The c/f distribution pattern is open porphyric; the b-fabric of the
micromass is undifferentiated.

Pedofeatures

Amorphous pedofeature: Dark brown iron oxide nodules, sized 5-
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700 Pm with sharp boundaries, cover about 5% of the total area.
Microstructure

Subangular blocky structure mixed with qranular structure; voids
mainly are compound packing voids and few vesicles,
interconnected, few channels; estimated total porosity 20%.

Basic mineral components

The c/f ratio limit at 10 Jm, ratio of 2:98.

Coarse fraction: The mineral grains mostly are quartz grains and
broken quartz, very fine sand sizes (20-100 Jm), subrounded; very
few runi-quartz and broken quartz; moderately sorted.

Fine fraction: Red clay sized material, dotted and speckled
appearance under transmitted light.

Basic organic components

Very few moderately to highly decomposed plant tissue residues,
Groundmass

The c/f distribution pattern is open porphyric; the b-fabric of the
micromass is undifferentiated, few grains to porostriated.
Pedofeatures

Textural pedofeature: Red clay mixed with iron osides coatings
present on the wall of voids and ped faces cover about 2% of the
thin section area.

Amorphous pedofeature: Dark brown iron oxide nodules, sized
200 Jm with sharp boundaries, cover about 2% of the total area.
Similar to the above Bo horizon, but the fine fraction slightly
increases. Oraganic components are fine root and few soil animal
remain. Amorphous pedofeature: Dark brown iron oxide nodules,
sized 2 Pm with sharp boundaries, cover about 2% of the total
area.

As the above horizon

Similar to the above horizon, but the coarse faction is slightly

increase in size (sized up to fine sand)

Pedon 4 Typic Kandiudox, fine, kaolinitic, isohyperthermic

Horizon
A

Depth (cm)
0-10

Description
Microstructure
Subangular blocky structure; voids mainly are accommodate
planar voids and vesicles, interconnected, few channels; estimated
total porosity 15%.
Basic mineral components
The c/f ratio limit at 10 JUm, ratio of 2:98.
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Coarse fraction: Dominantly single quartz grains range in size
from silt size to fine sand size 20-100 Um, moderated sorted

Fine fraction: Clay to fine silt sized material, yellow to yellowish
brown, dotted and speckled appearance under transmitted light.

Basic organic components

Generally are organic pigments and punctuation, common highly
decomposed plant root and plant tissues, few charcoal fragments.
Groundmass

The c/f distribution pattern is open porphyric, the b-fabric of the
micromass is undifferentiated.

Pedofeatures

Amorphous pedofeature: Dark brownish red iron oxide nodules,
sized 5-100 PUm with sharp boundaries, cover about 5% of the total
area.

The fine components is slightly increased; the c/f ratio is about
1:99. Orgnic components decreased. The amorphous pedofeature
generally are iron oxide aggregate nodules increase to cover about
20%.

As above horizon

Similar to above horizon. but the coarse fraction is slightly
increase

As above horizon

Pedon 5 Typic Kandiustult, very fine, kaolinitic, isohyperthermic

Horizon
A

Depth (cm)
0-30

Description
Microstructure
Subangular blocky structure grading to granular structure; voids
mainly are compound packing voids, interconnected; total porosity
is about 35% of the thin section area.
Basic mineral components
The c/f ratio limit at 10 Jm, ratio of 20:80.

Coarse fraction: The mineral grains mainly are quartz grains and

broken quartz very fine sand 20-100 pJm, subrounded to rounded;
very few runi-quartz.

Fine fraction: Red to reddish brown clay materials, dotted to
cloudy appearance under transmitted light.

Basic organic components

Common amorphous organic fine material, moderately to highly
decomposed plant tissue residues, few living root tissues, few

charcoal fragments.
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Groundmass

The c/f distribution pattern is open to closed porphyric; the b-
fabric of the micromass is undifferentiated, few grains to
porostriated.

Pedofeatures

Textural pedofeature: The dark red clay mixed with iron oxide
coatings present on wall of voids and infillings in some voids,
cover about 2% of the thin section area.

Microstructure

Subangular blocky structure mixed with granular structure; voids
mainly are compound packing voids, interconnected; total porosity
is about 30% of the thin section area.

Basic mineral components

The c/f ratio limit at 10 Jm, ratio of 15:85.

Coarse fraction: The mineral grains mostly are quartz grains and
broken quartz, very fine sand to medium sand size, subrounded to
rounded; very few runi-quartz.

Fine fraction: Red clay materials, dotted and cloudy appearance
under transmitted light.

Basic organic components

Few amorphous organic fine material and punctuations
Groundmass

The c/f distribution pattern is open to close porphyric; the b-fabric
of the micromass is undifferentiated.

Pedofeatures

Textural pedofeature: The dark red clay mixed with iron oxide
coatings along voids and coating on ped face, cover about 1-2% of
the thin section area.

Similar to the above Bto horizon, the fine fraction slightly
increases. Orgnic components decreased.

As the above horizon.

Similar to the above horizon but the textural clay increase to

present about 5% of the thin section area.

Pedon 6 Rhodic Kandiudult, very fine, kaolinitic, isohyperthermic

Horizon
A

Depth (cm)
0-15/20

Description
Microstructure
Subangular blocky structure; voids generally are planar voids and
vughs, interconnected, few channels; porosity is about 20% of the

thin section area.
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Basic mineral components
The c/f ratio limit at 10 JUm, ratio of 5:95.

Coarse fraction: The mineral grains mostly are quartz grains and
shale rock fragments, very fine sand to coarse sand size,
subangular to subrounded; very few runi-quartz and broken quartz;
moderately sorted.

Fine fraction: Clay to fine silt sized material, reddish brown to red,
dotted and speckled appearance under transmitted light.

Basic organic components

Few amorphous organic fine materials and punctuation, very few
soil animals remain, very few charcoal fragments.

Groundmass

The c/f distribution pattern is open porphyric; the b-fabric of the
micromass is undifferentiated.

Pedofeatures

Non present.

Microstructure

Subangular blocky structure; voids generally are compound
packing voids and few vesicles, not interconnected; porosity is
about 10% of the thin section area.

Basic mineral components

The c/f ratio limit at 10 Jm, ratio of 5:95.

Coarse fraction: The mineral grains mostly are quartz grains, very
fine sand sized 20-100 Jm, subrounded; very few runi-quartz and
broken quartz; moderately sorted.

Fine fraction: Clay to few fine silt sized material, reddish yellow to
red, dotted and speckled appearance under transmitted light.

Basic organic components

Decreased.

Groundmass

The c/f distribution pattern is open porphyric; the b-fabric of the
micromass is undifferentiated, few grains and porostriated.
Pedofeatures

Textural pedofeature: Yellowish brown clay mixed with iron oxide
coatings along voids and coating on ped face, cover about 1-2% of
the thin section area.

Amorphous pedofeature: The dark brown iron oxides typic nodules
sized 200 Um with sharp boundaries, present about 1% of the thin
section area.

Similar to the above horizon, but the textural clay increase to cover

about 5% of the thin section area.
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As the above horizon.

Pedon 7 Typic Paleudult, very fine, kaolinitic, isohyperthermic

Horizon
Ap

Btl

Bt3
Bt5

Depth (cm)
0-20

20-50

80-110
140-170

Description
Microstructure
Subangular blocky structure; voids are accommodate planar voids,
interconnected, few channels; total porosity is about 30% of the
thin section area.
Basic mineral components
The c/f ratio limit at 10 Jm, ratio of 20:80.

Coarse fraction: The mineral grains mostly are quartz grains, very

fine sand to very coarse sand, subangular to subrounded; very few
runi-quartz and broken quartz; poorly sorted.

Fine fraction: Clay to fine silt sized material, reddish brown to red,
dotted to cloudy appearance under transmitted light.

Basic organic components

Generally are amorphous organic fine materials, puntuation and
organic pigment staining to the micromass, very few charcoal
fragments.

Groundmass

The c/f distribution pattern is open porphyric; the b-fabric of the
micromass is undifferentiated.

Pedofeatures

Textural pedofeature: The yellowish brown clay mixed with iron
oxide coatings present on wall of voids, thickness about 10-50 Um,
cover about 1% of the thin section area.

Similar to the above horizon, but the fine fraction slightly increase
and the textural clay increase to cover about 5% of thin section
area.

As the above horizon.

Similar to the above horizon, but the amorphous pedofeatures; the
dark brown iron oxide impregnative nodules usually have irregular

shape, cover about 2% of the thin section area.
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Depth Horizon Particle size distribution (g kgfl) Textural Bulk Hydraulic
(USDA grading) class density conductivity
(cm)
sand silt clay (Mg m”) (cm hr')

Pedon 1 Typic Kandiustult, very fine, kaolinitic, isohyperthermic

0-8 A 694 152 154 SL 1.31 165.42
8-34 Btl 315 98 587 C 1.47 44.49
34-56 Bt2 266 123 611 C 1.48 0.08
56-85 Bt3 297 233 470 C 1.55 -
85-111 Bt4 310 127 563 C 1.57 -
111-140 Bt5 328 118 554 C 1.63 N
140-170+ Bt6 314 149 537 C 1.59 -

Pedon 2 Typic Kandiustox, fine, kaolinitic, isohyperthermic

0-20 Ap 506 169 325 SCL 1.40 2558.82
20-46 Btl 418 153 429 C 1.33 1606.61
46-72 Bt2 423 152 425 C 1.25 89.26
72-100 Bt3 413 120 466 C 1.26 -
100-130 Btol 408 167 425 C 1.35 -
130-158/165 Bto2 382 151 467 C 1.28 -
165-188+ Btc 405 162 433 C 1.32 -

Pedon 3 Typic Kandiustox, very fine, kaolinitic, isohyperthermic

0-20 A 33 41 926 C 1.14 495.35
20-50 Bo 34 30 937 C 1.12 196.88
50-80 Btol 28 37 936 C 1.17 292.83
80-110 Bto2 27 52 921 C 1.26 -
110-140 Bto3 32 60 908 C 1.19 -
140-170 Bto4 30 56 914 C 1.30 -
170-200+ Bto5 26 68 904 C 1.26 -
Pedon 4 Typic Kandiudox, fine, kaolinitic, isohyperthermic
0-10 A 81 482 437 SiC 1.46 607.56
10-25 Btl1 33 424 543 SiC 1.43 0.55
25-45 Bt2 37 396 567 C 1.42 0.16
45-70 Bt3 37 376 587 C 1.44 -

70-95 Bt4 34 373 593 C 1.46 -
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Depth Horizon Particle size distribution (g kgfl) Textural Bulk Hydraulic
(cm) (USDA grading) class density conductivity
sand silt clay (Mg m°) (em hr')
Pedon 4 (continued)

95-125 Bt5 61 390 549 C 1.50 -
125-150 Bt6 120 418 462 SiC 1.52 -
150-175 Bvl 141 440 419 SiC 1.49 -

175-200+ Bv2 118 437 445 SiC 1.57 -
Pedon 5 Typic Kandiustult, very fine, kaolinitic, isohyperthermic
0-30 A 322 137 541 C 1.29 1520.69
30-60 Bto 287 72 641 C 1.24 431.98
60-85 Btl1 282 82 636 C 1.23 580.47

85-115 Bt2 269 86 645 C 1.16 -
115-146 Bt3 263 61 676 C 1.17 -
146-172 Bt4 262 72 667 C 1.19 -

172-200+ Bt5 249 72 679 C 1.40 -
Pedon 6 Rhodic Kandiudult, very fine, kaolinitic, isohyperthermic
0-15/20 A 163 137 700 C 1.21 52.33
20-41 AB 100 68 833 C 1.19 1031.18
41-61 Btl1 97 70 833 C 1.08 219.77
61-86 Bt2 94 79 828 C 1.09 -

86-110 Bt3 100 74 827 C 1.08 3
110-140 Bt4 92 74 833 C 1.09 -
140-172 Bt5 90 53 857 C 1.16 -

172-200+ Bt6 85 74 842 C 1.12 -
Pedon 7 Typic Paleudult, very fine, kaolinitic, isohyperthermic
0-20 Ap 283 189 529 C 1.24 85.19
20-50 Btl1 187 92 721 C 1.42 746.16
50-80 Bt2 146 90 764 C 1.38 171.97

80-110 Bt3 180 68 753 C 1.42 -
110-140 Bt4 165. 97 738 C 1.28 -
140-170 Bt5 164 82 754 C 1.34 -

170-200+ Bt6 193 113 694 C 1.38 -

HNeYie Textural class, C = Clay, S1 = Sandy loam, SCL = Sandy clay loam, SiC = Silty clay
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Depth Horizon pH 1:1 EC oM Total ~ Avail.  Avail. Extractable bases Sum  Extr. CEC BS
H,O KCI N P K K Ca Mg Na bases acidity bysum NH,OAc bysum

(cm) @dSm') (--gkg'-) (-—-mgkg--) ( cmol kg’ ) (%)
Pedon 1 Typic Kandiustult, very fine, kaolinitic, isohyperthermic
0-8 A 5.66 4.66 0.38 30.15 1.00  21.10 5140 0.13 409 159 020 6.02 7.00 13.02 10.25 58.70
8-34 Btl 496 3.34 0.05 5935 0.58 1.94 10229 026 026 1.60 0.12 224 9.00 11.24 8.24 27.17
34-56 Bt2 5.12 331 0.02 3.49 0.40 1.21 7562 0.19 0.19 092 0.14 144 9.00 10.44 11.25 12.81
56-85 Bt3 524 334 0.02 2.26 0.34 0.73 2993 0.08 0.08 0.88 020 123 7.50 8.73 11.98 10.25
85-111 Bt4 539 338 0.02 1.55 0.38 0.81 4547 0.12 0.16 0.57 043 1.28  8.50 9.78 7.94 16.12
111-140 Bt5 5.12 3.33 0.02 2.00 0.57 0.16 2844 0.07 031 042 100 180 7.50 9.30 8.73 20.60
140-170+ Bt6 5.17  3.26 0.02 1.49 0.40 0.00 29.65 0.08 021 0.28 2.01 258 8.50 11.08 7.49 34.43
Pedon 2 Typic Kandiustox, fine, kaolinitic, isohyperthermic
0-20 Ap 4.99 3.68 0.17 23.32 1.15 295.11 15695 040 246 1.11 0.18 4.15 16.00 20.15 13.24 31.38
20-46 Btl 491 3.67 0.11 4.32 0.62 2343 3174 0.08 137 146 0.59 3.50 10.50 14.00 8.49 41.20
46-72 Bt2 4.57 3.56 0.12 2.30 0.60 259 1478 0.04 060 178 023 265 850 11.15 7.49 35.33
72-100 Bt3 439 340 0.08 1.78 0.64 049 1735 0.04 0.12 0.84 0.33 1.33  8.50 9.83 9.75 13.62
100-130 Btol 4.74 339 0.04 1.21 0.47 048 18.86 0.05 0.14 047 0.17 0.83 10.50 11.33 9.00 9.17
130-158/165 Bto2 4.84 336 0.04 1.79 0.48 0.00 17.16 0.04 0.01 023 0.12 041 10.50 10.91 7.49 5.49
165-188+ Btc 5.01 3.43 0.04 1.01 0.66 0.65 20.89 0.05 058 0.05 0.15 0.83 9.50 10.33 7.50 11.09

Il



MSEUINN 2 (710)

Depth Horizon pH 1:1 EC oM Total  Avail.  Avail. Extractable bases Sum  Extr. CEC BS
H,O KCI N P K K Ca Mg Na bases acidity bysum NH,OAc by sum
(om) @Sm) (~—gkg'-) (—mgkg'—) ( cmol kg ) %)
Pedon 3 Typic Kandiustox, very fine, kaolinitic, isohyperthermic
0-20 A 5.16 4.02 0.04 11.77 0.59 0.34 2139 0.06 0.12 033 007 057 9.70 10.27 16.25 3.53
20-50 Bo 5.83 455 0.04 7.85 0.61 0.18 935 0.02 0.05 0.17 0.17 042 9.70 10.12 9.25 4.50
50-80 Btol 575 470 0.02 4.29 0.54 0.02 652 0.02 0.08 019 022 052 776 8.28 8.25 6.23
80-110 Bto2 572 474 0.02 5.32 0.56 0.18 9.08 0.02 0.05 0.18 0.77 1.02 7.76 8.78 14.00 7.29
110-140 Bto3 5.70 4.57 0.04 6.12 0.60 0.02 826 0.02 0.10 0.19 0.13 044 7.28 7.71 18.25 2.38
140-170 Bto4 5.65 452 0.04 6.19 0.45 0.18 8.07 0.02 0.13 0.14 036 0.65 7.76 8.41 11.75 5.55
170-200+ Bto5 570 4.56 0.03 6.15 0.56 0.26 891 0.02 0.12 0.11 0.19 043 7.76 8.19 13.50 3.20
Pedon 4 Typic Kandiudox, fine, kaolinitic, isohyperthermic
0-10 A 6.76  5.78 0.43 26.78 1.25 5.01 7443 0.19 1129 0.56 0.17 1222 6.50 18.72 17.63 69.30
10-25 Btl 546 3.56 0.03 5.59 0.58 0.81 4271 0.11 057 043 062 173 14.50 16.23 16.49 10.47
25-45 Bt2 535 3.56 0.02 4.53 0.66 0.40 4630 0.12 039 031 0.15 098 1550 16.48 10.13 9.64
45-70 Bt3 538 3.57 0.03 3.14 0.53 0.57 31.77 0.08 030 042 034 1.15 1450 15.65 11.62 9.88
70-95 Bt4 5.64 3.55 0.02 2.36 0.47 0.89 4171 0.11 027 042 0.19 098 15.00 15.98 13.25 7.42
95-125 Bt5 6.03 3.6l 0.03 1.79 0.46 0.89 1998 0.05 025 0.18 0.08 055 13.00 13.55 11.23 491
125-150 Bt6 5.58 3.57 0.02 1.82 0.60 0.73 1690 0.04 0.11 066 0.13 093 11.50 12.43 11.37 8.22
150-175 Bvl 540 3.55 0.02 1.28 0.49 0.57 5247 0.13 0.18 0.64 0.17 1.12 1250 13.62 10.50 10.62
175-200+ Bv2 546 3.57 0.03 1.04 0.67 0.89 1321 0.03 0.11 058 021 093 1450 15.43 10.86 8.58
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MSEUINN 2 (710)

Depth Horizon pH 1:1 EC oM Total  Avail.  Avail. Extractable bases Sum  Extr. CEC BS
H,O KCI N P K K Ca Mg Na bases acidity bysum NH,OAc by sum
(cm) @Sm) (—gkg'-) (—mgkg'—) ( emol kg ) )
Pedon S Typic Kandiustult, very fine, kaolinitic, isohyperthermic
0-30 A 520 431 0.25 36.02 1.14 2.77 9239 024 437 126 021 6.07 13.58 19.65 20.00 30.37
30-60 Bto 497 3.73 0.05 12.36 0.68 1.44 23.17 0.06 035 021 0.08 0.69 10.67 11.36 11.75 5.85
60-85 Btl 5.07  3.79 0.04 9.65 0.39 0.66 2192 0.06 033 020 0.12 070 9.70 10.40 11.50 6.09
85-115 Bt2 5.05 3.97 0.03 6.95 0.51 0.34 17.18 0.04 0.12 020 0.10 047 7.6 8.23 13.38 3.48
115-146 Bt3 5.14 4.03 0.03 5.96 0.41 0.34 20.52 005 009 0.14 0.10 039 6.79 7.18 12.25 3.15
146-172 Bt4 515 4.03 0.05 3.74 0.38 0.34 1985 0.05 007 0.10 0.10 032 6.79 7.11 12.50 2.55
172-200+ Bt5 534 4.01 0.05 4.50 0.43 0.34 1489 0.04 0.09 0.08 0.16 038 6.79 7.16 11.25 3.33
Pedon 6 Rhodic Kandiudult, very fine, kaolinitic, isohyperthermic
0-15/20 A 446 3.70 0.07 41.39 1.83 5.52 17.13 0.04 031 0.10 0.18 063 2134 2197 21.75 2.88
20-41 AB 4.55 3.78 0.06 24.23 1.00 2.49 927 0.02 0.18 0.06 0.17 043 18.43 18.86 18.75 2.27
41-61 Btl 4.66 3.83 0.07 21.47 0.71 2.41 574 0.02 044 0.11 0.09 0.65 14.07 14.71 17.50 3.71
61-86 Bt2 4.59 4.00 0.04 16.14 0.96 2.01 587 0.02 0.08 0.08 0.20 038 11.16 11.54 14.50 2.63
86-110 Bt3 5.04 435 0.05 11.86 0.62 1.85 727 0.02 027 0.07 023 058 873 9.31 13.75 4.23
110-140 Bt4 5.19  4.50 0.09 8.55 0.77 1.85 6.10 0.02 0.18 0.06 0.16 042 824 8.66 18.00 2.30
140-172 Bt5 5.11  5.17 0.04 7.09 0.46 2.65 7.02 0.02 0.14 0.05 034 055 7.28 7.82 14.25 3.84
172-200+ Bt6 539 4283 0.03 5.97 0.78 1.54 561 0.01 0.14 0.04 025 044 6.30 6.74 13.50 3.26

871



AS1INUINN 2 (919)

Depth Horizon pH 1:1 EC oM Total  Avail.  Avail. Extractable bases Sum  Extr. CEC BS
H,O KCI N P K K Ca Mg Na bases acidity bysum NH,OAc by sum

(cm) @Sm) (—gkg'-) (—mgkg'—) ( emol kg ) )
Pedon 7 Typic Paleudult, very fine, kaolinitic, isohyperthermic
0-20 Ap 5.00 4.05 0.1 34.20 1.18  17.85 2697 0.07 3.14 194 0.11 526 1552  20.78 23.00 22.86
20-50 Btl 4.84 3.74 0.05 11.84 0.67 44.40 919 0.02 084 1.02 0.13 201 1358 15.59 23.00 8.74
50-80 Bt2 5.06 3.94 0.04 9.09 0.43 12.61 733 0.02 059 096 0.19 1.75 10.67 12.42 15.00 11.69
80-110 Bt3 5.18 4.05 0.04 6.89 0.33 9.12 580 0.02 055 087 0.10 153 7.76 9.29 14.00 10.92
110-140 Bt4 522 412 0.04 5.28 0.33 6.73 6.55 0.02 059 063 034 158 6.79 8.37 13.25 11.91
140-170 Bt5 521 416 0.03 4.95 0.29 4.66 6.53 002 062 058 0.18 139 582 7.21 14.25 9.74
170-200+ Bt6 530 4.18 0.02 4.06 0.27 4.34 7.08 0.02 0.63 052 0.09 126 436 5.62 15.25 8.24

oyl
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Depth Horizon Fe, Fe, Fe = Fe JFe, Al Al Alp Mn;, Mn, Mn

(cm) L ( gkg' )
Pedon 1 Typic Kandiustult, very fine, kaolinitic, isohyperthermic
0-8 A 8.87 1.08 0.56 8.20 577 179 115 057 0.85 046
8-34 Btl 3230 0.90 0.09 3591 5.08 337 1.02 0.17 0.04 0.02
34-56 Bt2 3408 091 0.06 37.36 514 287 0.85 022 0.06 0.01
56-85 Bt3 3246 0.82 0.05 39.67 560 3.01 091 025 0.12 0.01
85-111 Bt4 32.67 0.85 0.05 3832 6.01 258 0.80 021 0.05 0.01
111-140 Bt5 3357 0.73 0.06 46.24 581 287 097 021 0.05 0.01
140-170+ Bt6 3290 0.86 0.05 3825 574 260 0.83 024 0.10 0.01
Pedon 2 Typic Kandiustox, fine, kaolinitic, isohyperthermic
0-20 Ap 25.06 3.84 0.53 6.52 509 567 298 481 027 0.75
20-46 Btl 30.79 3.55 0.11 8.67 536 3.68 136 330 0.17 0.09
46-72 Bt2 32.75 3.53  0.07 927 486 358 127 340 0.16 0.06
72-100 Bt3 31.84 3.01 0.07 10.57 531 333 139 273 0.14 0.07
100-130 Btol 3395 3.10 0.07 10.96 550 371 144 347 0.18 0.05
130-158/165 Bto2 33.74 3.77 0.07 8.96 557 387 148 330 0.17 0.06
165-188+ Btc 37.78 3.88 0.06 9.73 535 374 127 572 694 0.02
Pedon 3 Typic Kandiustox, very fine, kaolinitic, isohyperthermic
0-20 A 178.05 4.63 0.05 38.46 970 375 1.18 044 0.02 0.00
20-50 Bo 18941 549 0.03 3451 1006 397 1.04 049 0.02 0.00
50-80 Btol 179.76  4.76 0.03 3778 1096 4.10 1.05 0.56 0.03 0.00
80-110 Bto2 17551 439 0.04 3996 8.07 3.04 097 0.58 0.05 0.00
110-140 Bto3 15340 4.81 0.02 31.92 1043 322 0.89 0.56 0.04 0.00
140-170 Bto4 13737 441 0.03 31.12 1044 331 098 057 0.04 0.00
170-200+ Bto5 165.57 3.74 0.03 4429 10.12 331 097 052 0.05 0.00




MS1NUINN 3 (919)

151

Depth Horizon Fe, Fe, Fe /Fe, Al Al Alp Mn; Mn, Mn

(cm) ( gkg' ) gke' )
Pedon 4 Typic Kandiudox, fine, kaolinitic, isohyperthermic
0-10 A 26.13 239 1.60 10.93 6.87 276 194 043 043 0.17
10-25 Btl1 3094 1.80 1.01 17.22 493 2.88 287 0.15 0.11 0.04
25-45 Bt2 3257 1.55 0.65 20.98 571 297 258 0.12 0.07 0.02
45-70 Bt3 3420 1.57 059 21.78 596 291 248 0.10 0.05 0.01
70-95 Bt4 36.82  1.55 042 23.79 520 326 233 0.08 0.03 0.00
95-125 Bt5 4332 142 050 30.54 563 260 221 0.08 0.05 0.00
125-150 Bt6 4253 125 040 34.16 505 231 203 0.10 0.07 0.00
150-175 Bvl 5283 146 034 36.26 551 250 1.84 026 029 0.00
175-200+ Bv2 4847 174 033 2790 534 279 1.79 1.12 1.84 0.01
Pedon 5 Typic Kandiustult, very fine, kaolinitic, isohyperthermic
0-30 A 49.78 528 6.30 9.44 818 3.64 642 036 026 0.11
30-60 Bto 57.89 554 2.65 1045 921 4.08 3.19 034 0.17 0.04
60-85 Btl 61.06 4.71 043 12.96 941 4.08 2.07 027 0.10 0.02
85-115 Bt2 6122 393 022 1559 9.52 383 1.65 025 0.08 0.0l
115-146 Bt3 6230 3.64 0.16 17.11 720 3.62 143 025 0.06 0.00
146-172 Bt4 59.79 377 0.12  15.85 898 397 141 024 0.06 0.00
172-200+ Bt5 61.10 3.52 0.10 17.34 8.41 338 127 027 0.07 0.00
Pedon 6 Rhodic Kandiudult, very fine, kaolinitic, isohyperthermic
0-15/20 A 66.85 635 852 10.52 12.19 548 478 036 024 0.07
20-41 AB 69.70 625 6.16 11.14 11.69 540 393 025 0.18 0.03
41-61 Btl 7093 590 2.83 12.01 1244 532 2.64 020 0.06 0.02
61-86 Bt2 70.85 448 047 15.80 1192 469 176 020 0.05 0.01
86-110 Bt3 61.14 440 0.16 13.89 12.53 440 1.07 024 0.08 0.02
110-140 Bt4 9482 4.57 0.09 20.74 13.02 429 0.84 026 0.08 0.02
140-172 Bt5 95.68 2.73 0.06 35.10 1232 395 0.79 025 0.07 0.02
172-200+ Bt6 85.06 329 0.06 2587 12.56 432 0.80 0.25 0.06 0.02




MS1NUINN 3 (919)

152

Depth Horizon Fe, Fe, Fe Fe/Fe, Al Al Alp Mn; Mn, Mn

(cm) gkg ) ( gke' )
Pedon 7 Typic Paleudult, very fine, kaolinitic, isohyperthermic
0-20 Ap 50.04  6.69 6.41 7.48 855 386 4.46 0.84 092 0.20
20-50 Btl 57.76  5.83 0.55 991 998 4.03 145 043 027 0.05
50-80 Bt2 6122 4.96 025 12.34 992 415 1.03 034 0.15 0.03
80-110 Bt3 68.69 3.45 0.15 1990 11.02 3.74 0.81 033 0.11 0.02
110-140 Bt4 67.75 2.82 0.12 2399 1037 323 0.75 031 0.08 0.01
140-170 Bt5 68.99 2.54 0.07 27.17 10.13 335 0.62 028 0.07 0.01
170-200+ Bt6 55.06 2.53 0.09 21.75 845 3.15 0.51 0.27 0.07 0.01
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MINWUINT 4 MIUUINGUVBUTIOAY (191, 2542%; Soil Survey Division Staff, 1993)

¥ o
U A

o A Q'J % 5 a a \
ﬂ1!’i£lﬂ°n?lul‘lj an"ausIHanu FUIHDAUAN 9

(Texture class)

AUNIY e 1&uA n1esiiana o (3o

(sandy soil) (croase texture) N3180IDEA NIWAZIDIANIN) N3G
Yuauswiane q (msreveudu
AUIIU NIUUAUIIU NT19aZIDYA

YuauIIv tagnvazdeaun Ju

AUITIU
a 1 ay Y =) 1 a 1
AUIIU ierenuiunana Taun auslunseveny ausiu
(loamy soil) (moderately coarse-textured) unste ausivlunsieazioon
dy Y =) 1 =
i1 1unang Taun ausrlunieazideauin
(medium-textured) Ausru audrvlunseudls tay
neudl
dy = Y =) 1 ~ a 1 ~
ipazioentunana Taun Ausnumiien ausumiien
(moderately fine-textured) Yunse ausrumientunseudla
a ~ dy = 9 1 Aa =~ a =1
AU e 1ipazioen Taun Aumtiendunsie aumiiied

(clayey soil) (fine textured) Yunsrendls wazammiien
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d’ Y o w 1 ~ 9 a @ A ~ a
MINANUINN S UDIINANN 9 w“l%iumaﬂszmmwmfmmwmm uazmiﬂizmumm
AN ugmﬁmﬁu (Land Classification Division 48¢ FAO Project Staff, 1973;

Soil Survey Division Staff, 1993)

1. ﬂﬁﬁ?awmﬁu (soil reaction), pH (ﬁu “U1=1:1)

FZA1 (rating) Nae (range)
Wlunsagunsunniiga (ultra acid) <35
ndJuﬂ'mqmmaJm (extremely acid) 3.5-4.4
Wunsadaun (very strongly acid) 4.5-5.0
Wunsaia (strongly acid) 5.1-5.5
Wunsaiuna1e (moderately acid) 5.6-6.0
Wunsadnies (slightly acid) 6.1-6.5
L‘IdJuﬂaN (neutral) 6.6-7.3
Wueadniles (slightly alkaline) 7.4-7.8
I 1 &

1Hua1911na19 (moderately alkaline) 7.9-8.4
I 1 @ 5

111A1999 (strongly alkaline) 8.5-9.0
iTuA199AIN (very strongly alkaline) >9.0

2. Suﬁ%’?ﬁi} (organic matter) (% organic carbon x 1.724)

52A (rating) Wele (g kg_l)
&0 (VL) <5

&1 (L) 5-10
ApUT9R1 (ML) 10-15
thunan (M) 15-25
AU (MH) 25-35

q9 (H) 35-45

4110 (VH) > 45




3. U512 luTA5191U3U (total nitrogen) (ABINLHUMT IFNAY, 2535)
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F2A1 (rating)

Wes (gkg)

ﬁwmﬂ (VL)
$1(L)
1una1e (M)
T4 (H)

N (VH)

<1.0

1.0-2.0
2.0-5.0
5.0-7.5

>17.5

4. Ysmaleaesaniluilse Temd (available P) (Bray 1)

F2A1 (rating)

Wee (mg kg')

A0 (VL)

&1 (L)

ADUTIIAT (ML)

1unares (M)

Aoud19g (MH)

3 (H)

N (VH)

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

> 45

5. USma TnunenGeuiniulse Tewnd (available

K) (NH,0Ac)

F2A1 (rating)

We'e (mg kg)

§111n (VL)
(L)
1hunai (M)
9 (1)

g9u1n (VH)

<30
30-60
60-90
90-120
>120




6. USuasuasiunanald (extractable bases) (NH,OAc)
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F2A1 (rating)

nee (cmol,, kg_l)

extr. Ca extr.Mg extr.K extr.Na extr. bases
&0 (VL) <20 <03 <02 <0.1 <26
@%1 (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1hunars (M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
3 (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
Haeyn VL = §1n (Very Low) L= (Low)

ML = ADUT196 (Moderately Low)

MH = ﬂ'ausffnq 1 (Moderately High)

VH = 110 (Very High)

7. mmmmmﬂﬁﬂmm@%aau (CEE)

M = 11unang (Medium)

H = g4 (High)

52U (rating)

Wele (cmol,,, kg_])

G‘imm (VL)

G‘iw L)
AT (ML)
1thunan (M)
AoUY19g (MH)
19 (H)

g9u1n (VH)

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

>30
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8. $08aLANUDUAMUE (base saturation)

F2A1 (rating) nee (%)
@‘%1 (L) <35
1una1e (M) 35-75
a3 (H) >75

d' 4 1 [ a d‘ (% Y
A1 NANUINT 6 Lﬂﬂ!“l’lﬂ']'iLLUQigﬂUﬂiNWil!ﬁﬂ”IWﬂiﬂ‘ﬂﬁﬂﬂ]lﬂ

320 (rating) USinmanmnsaiiadald cmol kg
dun (VL) <10

M) 1.02.0

1unane (M) 2.0-5.0

AOUA19ge (MH) 5.0 10.0

44 (H) 10.0-20.0

N (VH) >20.0

a: 1INy (2529)

! J 1 [ ] a
ﬂ1§1QN‘L!'Jﬂ‘ﬁ 7 IUNNITHUITEAUANUHULUUTINVDIAU

52AU (rating) AU UMUUT IV (Mg m’3)
& <12

Apusned 12-14

thunan 1.4-1.6

AOUA9gN 1.6-1.8

GR 1.8-2.0

N >2.0

31: 1IN (2529)
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v Y Y '
MSNUINN 8 TTAUTFUVDIAFNNINITVDIAUVULDUAD

ST MR (emhr)
1310 <0.125

i 0.125-0.50

$11hunang 0.50-2.00

1hunan 2.00-6.25

Fhunae 6.25-12.50

57 12.50-25.00

52110 >25.00

31: O’Neal (1952)

4 a, o 4 a a a 4
ﬂ1§1ﬂﬂu3ﬂ‘ﬁ 9 'J%ﬂ'lﬂﬂgluigﬂllﬂ:]'lllQﬂmﬁﬂu‘,iﬂﬂlﬂ\?ﬂu IﬂElfniﬂﬁglﬂuﬂ'lﬂﬁ\lﬁﬂ'li’)mﬁ'lgﬁ

AU

sgauay 5w oAz ALY SIEETRLY U3 Tnuneandoy

9au funising  anwowdr  uanudsuuan  WeavleSaiilu fidhulse Tond
auysaived e looon sz Towml

o (g kgil) (%) (cmol kgil) (mg kg-l) (mg kg-l)

ay <15(D <35(1) <10(1) <10(1) <60 (1)

1hunan 15-35(2) 35-75(2) 10-25 (2) 10-25 (2) 60-90 (2)
N >35(3) >75(3) >25(3) >25(3) >90 (3)

31: N300 (2523)

axta o 4 a

A o ' I
Wneme InnaszAuANugAaNaNysaivesaulFIs Idazuun @revazuuueglurauanlu

Y Y A 9 1 A 1T a A 1] d o Y
A19 1) MATUUUNINY 7 UIOUBYNIN 09NAUNITEAUNNNIANTNYTUAT 01

1 1 A 1T a A L4 Y A A
ASUUUDYITHIN 8-12 ammuummqﬂuﬁuyjsmﬂmmn DINASUUY 13 U0

1NN deNaulianugananysaiga
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