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Wittaya Jindaluang 2008: An Analysis of Soil Factors Influencing Crop Production in Inthanon
Area. Master of Science (Soil Science), Major Field: Soil Science, Department of Soil Science.

Thesis Advisor: Mr. Somchai Anusorntpornperm, Ph.D. 224 pages.

The study on an analysis of soil factors influencing crop production in Inthanon area was carried out
on 15 locations that were used for various crops within the area of Inthanon Royal Project Research Station in
2007. Elevation of sites selected was 1,276 up to 1,563 metre above mean sea level. All morphological data
including general information of the sites and analyses of soil physical and chemical properties were

investigated and conducted, all based on standard method.

Field study showed that most soils were derived from colluvium and residuum of granite and gneiss
except in ornamental plot that formed from intermountain local alluvium. Sloping surface of the studied areas
ranged from 1 to 62%. Soils were deep to very deep with sandy loam to clay texture. A presence of argillic

horizon was found in all soils.

Analytical data revealed that soil chemical property played a major role on limiting plant production
in the area. This compised soil reaction in which soils of most areas, such as those found in the lower to
middle parts of landscape in Khun Huai Haeng substation (INT1-3) and almost all soils of Mae Ya Noi
substation, were strongly acidic to very strongly acidic (pH 4.2-5.5). Also, exchangeable acidity values were
high to very high (>10 cmol kgil) in combination with most of the soils having low base saturation (<35%).
As a consequence, aluminium toxicity would tentatively restraint plant growth in addition to phosphorus
fixation by iron and aluminium under this acidic condition indicated by low available phosphorus content in
all soils (<0.83 mg kg-l). Furthermore, calcium and magenesium contents in most soils chosen were also low
inherently and because of leaching. Additionally, other plant nutrients, such as nitrogen, potassium in some
soils, molybdenum in soils with pH of lower than 5.5 (Mae Ya Noi substation), and possibly copper, boron
and zinc in the case of soils that the pH was lower than 5.0, would be likely to play a part in controlling plant

yields in the area.

Soil erosion and soil physical degradation problem were rarely critical due to good conservation
practices installed such as terracing with various trees were mainly grown on. In some areas, growing plants
under greenhouse cover seemed suitable in this respect but fertilization must be careful to prevent heavily
residual accumulation of some nutrients. Soil management in the area must be dealing with soil reaction first

and then make a proper use of fertilizer based on other soil properties and crop requirements.

Student’s signature Thesis Advisor’s signature
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6.2 1hlszinnmaa’ly (Deciduous forest)
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dy a = = v qu dy a 4
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v
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3.3.2 ﬂ?uwm%um’?aﬁ’mq”luﬁu (organic matter content) Tae75 Walkley and Black

Tritation (Walkley and Black, 1934; Walkley, 1935; Nelson and Sommers, 1996)
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30-100 AuAN 2484 2 0.06 1 61.11 2 6.96 1 18.66 1 7 1
INT-6  0-30 Auuy  52.74 3 1.01 1 394.74 3 1736 2 5621 2 11 1thunan
30-100 auan 1337 1 0.06 1 282.12 3 4.62 1 19.08 1 7 &
INT-7  0-30 AuuY  25.67 3 0.44 1 432.68 3 11.24 2 55.87 2 11 1thunan
30-100 AuanN 631 1 033 1 357.54 3 4.62 1 40.94 2 8 1thunan
INT-8  0-30 AULY  56.64 3 0.08 1 208.20 3 13.43 2 18.13 1 10 1thuna
30-100 AuaN  16.96 2 0.02 1 209.53 3 7.79 1 18.67 1 8 1thunan
INT-9  0-30 Auuy  61.87 3 021 1 296.82 3 15.75 2 4191 2 11 1thunas
30-100 AuaN  13.66 1 0.02 1 26.74 1 7.20 1 931 1 1
INT-10  0-30 AuuY  58.73 3 0.18 1 71.13 2 16.00 2 9.12 1 9 1thuna
30-100  fua 883 1 0.02 1 8.65 1 472 1 1424 1 5 1
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ﬁ@mu Gf;;uﬂﬂllaﬂ éi?uﬁu oM Avail. P Avail. K CEC BS ACLUUIIY itﬁ/ﬂﬂinil
QAN Tl UBIAY

(cm) gkg' AzUUN  mgkg' AZUM mgkg'  AZMUM cmolkg'  ALUMU % Y

INT-11  0-30 AUDU 5096 3 0.06 1 633 1 17.09 2 4.89 1 8 thunan
30-100 AuaN 632 1 0.03 1 6.81 1 4.50 1 10.72 1 5 &

INT-12 030 AU 66.13 3 0.34 1 6637 2 7.12 1 5.76 1 8 thunan
30-100 AuaN  19.20 2 0.04 1 53.92 1 4.06 1 17.04 1 6 &

INT-13  0-30 AULY 7095 3 0.10 1 154.63 3 8.9 1 20.79 1 9 thunan
30-100 auan 2271 2 0.01 1 84.78 2 533 1 22.59 1 7 1

INT-14  0-30 AU 52.86 3 0.08 1 5045 1 7.62 1 8.98 1 7 &
30-100 Auan 1731 2 0.01 1 36.16 1 6.50 1 9.90 1 6 1

INT-15  0-30 AUDY 2634 2 0.05 1 67.30 2 6.87 1 15.14 1 7 &
30-100 AuaN 1142 1 0.03 1 4567 1 6.87 1 22.88 1 5 1
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Pedon Horizon Texture Soil-moisture CEC pH 1:1 K reserved % Gravel Al toxicity FCC
regime (cmol kg-l) H,0 (cmol kg-l) pH<5.0 Unit

INT-1 Topsoil Loamy Udic 21.73 4.6 0.84 - 4.60 La
Subsoil Loamy Udic 17.24 43 0.16 - 4.30

INT-2 Topsoil Clayey Udic 11.37 49 0.24 - 4.90 Cahk (35%)
Subsoil Clayey Udic 1043 5.1 0.09 - 5.10

INT-3 Topsoil Loamy Udic 13.49 4.8 0.13 - 4.80 LCahk (31%)
Subsoil Clayey Udic 16.25 53 0.06 - 5.30

INT-4 Topsoil Loamy Udic 16.49 54 0.17 - 5.40 Lhk (10%)
Subsoil Loamy Udic 9.75 55 0.07 - 5.50

INT-5 Topsoil Loamy Udic 14.11 5.6 0.20 - 5.60 Lhk (35%)
Subsoil Loamy Udic 9.12 6.3 0.19 - 6.30

INT-6 Topsoil Loamy Udic 17.36 6.4 1.01 - 6.40 Lh
Subsoil Loamy Udic 5.62 54 0.75 - 5.40

INT-7 Topsoil Loamy Udic 15.86 6.5 1.25 - 6.50 LC (20%)
Subsoil Clayey Udic 5.87 6.2 0.92 - 6.20

INT-8 Topsoil Loamy Udic 14.61 52 0.68 - 5.20 LCh (32%)
Subsoil Clayey Udic 11.30 54 0.41 - 540

INT-9 Topsoil Loamy Udic 15.75 6.2 0.76 - 6.20 LCahk (45%)
Subsoil Clayey Udic 7.68 4.9 0.13 - 4.90

INT-10 Topsoil Loamy Udic 16.00 47 0.18 - 4.70 LCahk (62%)
Subsoil Clayey Udic 6.50 5.1 0.03 - 5.10

(48!
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Pedon Horizon Texture Soil-moisture CEC pH 1:1 K reserved % Gravel Al toxicity FCC
regime (cmol kg-l) H,0 (cmol kg>1) pH<5.0 Unit

INT-11 Topsoil Clayey Udic 17.09 45 0.06 - 45 CLak (26%)
Subsoil Loamy Udic 5.50 4.7 0.02 - 4.7

INT-12 Topsoil Loamy Udic 7.12 44 0.17 - 44 Lak (10%)
Subsoil Loamy Udic 5.00 48 0.13 - 4.8

INT-13 Topsoil Loamy Udic 8.99 4.8 0.40 - 4.8 La (15%)
Subsoil Loamy Udic 7.24 48 0.25 - 4.8

INT-14 Topsoil Loamy Udic 7.00 4.6 0.15 - 4.6 Lak (12%)
Subsoil Loamy Udic 8.24 49 0.11 - 49

INT-15 Topsoil Loamy Udic 6.87 5.0 0.17 - 5.0 Lhek (26%)
Subsoil Loamy Udic 8.99 5.0 0.12 - 5.0

el
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SOIL PROFILE DESCRIPTION

I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform

1. Physiographic position
2. Surrounding landform
3. Slope on which profile site :

Land use

Annual rainfall
Mean temperature
Climate

Others

INTHANON 1

: INT-1

: Inthanon 1

: Typic Haplohumult

: 24" July 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol

Wasuwan, Napaporn Panyachai

: Ornament experimental Greenhouse, Ban Khun Huai Haeng,

Tambon Ban Luang, Amphoe Chom Thong, Changwat
Chiangmai

: Approximately 1,316 m (MSL)
: 4746 111  Co-ordinate: 47Q 0450023 UTM: 2052597

: Narrow Valley Floor
: Graded gentry

1% (aspect: 344°N Azim.)

. Roses and temperate ornamental plants

. Approximately 1,912.8 mm

. Approximately 18.9 °C

: Humid subtropical

: Formerly used for paddy rice grown on terrace land, having

been modified for uses under greenhouse

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)
Apl 0-20
Ap2 20-31/48

. Intermountain Local Alluvium

: Well drained

: Rapid

. Slow

. Deeper than 2.0 m at time of sampling

Description

Very dark grayish brown (10YR 3/2); sandy clay loam;
weak very fine and fine subangular blocky structure; soft
dry, very friable moist, slightly sticky and very plastic; few
traces of organic residual; common very fine vesicular
pores; many few vary fine and very few fine roots; very
strongly acid (field pH 4.5); clear, smooth boundary to Ap2

Very dark gray (10YR 3/1); sandy clay loam; moderate fine
and medium subangular blocky structure; soft dry, very
friable moist, slightly sticky and very plastic; few traces of
organic residual, very few fine and medium coated sands;
common very fine and few fine vesicular pores; very few
fine and fine roots; very strongly acid (field pH 5.0); abrupt,
wavy boundary to Btl



Btl

Bt2

2Ab

2Btgbl

2Btgh2

48-70

70-99

99-132

132-156

156-180

159

Mixed brown(7.5YR 4/4) (50%) and dark brown (7.5YR
3/2) (50%); sandy clay loam; moderate fine and medium
subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and very plastic; common faint clay coating
on faces of peds, pore walls and clay bridges between sand
grains; few fine angular gravel of fresh quartz; common
very fine, few fine vesicular and common very fine dendritic
tubular pores; very few, very fine roots; few fine
subrounded Mn oxides nodules; very strongly acid (field pH
4.5); gradual, smooth boundary to Bt2

Brown (7.5YR 5/4); sandy clay; moderate fine and medium
subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and very plastic; common faint clay coating
on faces of peds, pore walls and clay bridges between sand
grains; few fine angular gravel of fresh quartz; few sand
accumulation sporadically throughout the horizon; common
very fine, very few fine vesicular and few very fine
dendritic tubular pores; very few, very fine roots; few very
fine rounded Mn oxide nodules; very strongly acid (field pH
4.5); abrupt, smooth boundary to 2Ab

Mixed Dark brown (7.5YR 3/2) (60%) and brown (7.5YR
4/4) (40%); sandy loam; moderate fine and medium
subangular blocky structure; soft dry, friable moist, slightly
sticky and moderately plastic; few faint clay coating on
faces of peds; few sand accumulation sporadically
throughout the horizon, few very fine coated sands;
common very fine vesicular and few fine simple tubular
pores; very few, very fine roots; ; few traces of charcoal and
dead roots, a medium hole of unidentified animal nest; very
strongly acid (field pH 5.0); abrupt, smooth boundary to
2Btgbl

Mixed yellowish brown (10YR 5/4) (40%) and grayish
brown (10YR 5/2) (20%) with common fine and medium
distinct strong brown (7.5YR 5/8) (20%), (7.5YR 4/6)
(20%) mottles; sandy clay; strong fine and medium semi-
angular blocky structure; slightly hard dry, firm moist,
slightly sticky and very plastic; narrow gleying layer
horizontally directly underlying 2Ab horizon; many very
fine, very few fine vesicular and common very fine dendritic
tubular pores; practical no roots; few traces of charcoal, few
traces of very fine mica flakes; very strongly acid (field pH
4.5); gradual, smooth boundary to 2Btgb2

Yellowish brown (I0YR 5/6) (40%) with many fine and
medium distinct dark brown (7.5YR 3/4) (30%) and brown
(7.5YR 4/4) (30%) mottles; sandy clay; strong fine and
medium semi-angular blocky structure; hard dry, firm moist,
slightly sticky and very plastic; many prominent clay
coating on faces of peds and pore walls; few spots of
organic material accumulation; common very fine vesicular,



3Agb

180-200+

160

common very fine and fine dendritic tubular pores; practical
no roots; few traces of organic material accumulation, few
sand pockets, few traces of very fine mica flakes; very
strongly acid (field pH 4.5); abrupt, smooth boundary to
3Agb

Brown (7.5YR 5/2) (80%) with few fine prominent dark
brown (7.5YR 3/4) (10%) and yellowish brown (10YR 5/8)
(10%) mottles; sandy clay; strong fine and medium
subangular blocky structure; hard dry, firm moist,
moderately sticky and very plastic; common distinct clay
coating on faces of peds and pore walls; few iron oxides
coating along root channels; common very fine, few fine
vesicular and common very fine dendritic tubular pores;
practical roots; few traces of charcoal and dead roots; very
strongly acid (field pH 4.5).
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INTHANON 2

: INT-2

: Inthanon 2

: Tyﬂ]?ic Palehumult

: 257 July 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai

: Coffee with Kiwi experimental plantation grow on the upper
slope, Ban Khun Huai Haeng, Tambon Ban Luang, Amphoe
Chom Thong, Changwat Chiangmai

: Approximately 1,325 m (MSL)

: 4746 111 Co-ordinate: 47Q 0450113 UTM: 2052536

: Lower sideslope
: Hilly

3. Slope on which profile site : 35% (aspect: 195°S Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

: Coffee and Kiwi formerly under dry evergreen forest bordering
with hill evergreen forest

: Approximately 1912.8 mm

. Approximately 18.9 °C

: Humid subtropical

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Apl 0-20/30
Ap2 30-45
Btl 45-65/74

: Colluvium over residuum derived from medium-grained gneiss
: Well drained

: Rapid

: Rapid

. Deeper than 2.0 m at time of sampling

Description

Mixed dark reddish brown (5YR 3/2) (55%) and yellowish red
(5YR 4/6) (45%); sandy clay; moderate very fine and fine
subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and very plastic; common very fine coated sands;
many vary fine vesicular pores; many very fine and few fine
roots; strongly acid (field pH 5.5); clear, wavy boundary to Ap2

Mixed black (5YR 2.5/1) (70%) and yellowish red (5YR 4/6)
(30%); sandy clay loam; moderately weak, very fine and fine
subangular blocky structure; soft dry, very friable moist, slightly
sticky and very plastic; few faint clay coating on faces of peds and
sand grains; common very fine coated sands; many very fine
vesicular pores; many very fine and few fine roots; strongly acid
(field pH 5.5); abrupt, wavy boundary to Btl

Mixed yellowish red (5YR 5/6) (50%) and brown (7.5YR 4/4)
(50%); sandy clay; moderate fine and medium subangular blocky



Bt2

Bt3

Bt4

Bt5

BCrt

74-100

100-126

126-151

151-179

179-200+
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structure; slightly hard dry, firm moist, slightly sticky and very
plastic; many distinct clay coating on faces of peds and clay
bridges between sand grains; few small angular gravel of fresh
quartz; few fine coated sands; many very fine vesicular and few
very fine simple tubular pores; common very fine, medium and
few fine roots; organic material accumulation along root channels;
strongly acid (field pH 5.5); clear, wavy boundary to Bt2

Mixed red (2.5YR 4/8) (90%) and reddish brown (5YR 4/4)
(10%); sandy clay; moderate fine and medium subangular blocky
structure; slightly hard dry, firm moist, slightly sticky and very
plastic; many prominent clay coating on pore walls and clay
bridges between sand grains; a large semi-angular cobble of
highly weathered gneiss, few small angular gravel of weathered
quartz; common very fine, very few fine vesicular and few fine
simple tubular pores; few very fine roots; common organic
material accumulation along root channels, few traces of dead
roots; strongly acid (field pH 5.5); gradual, smooth boundary to
Bt3

Mixed red (2.5YR 4/8) (80%) and reddish brown (5YR 4/4)
(20%); sandy loam; strong fine and medium subangular blocky
structure; slightly hard dry, firm moist, slightly sticky and
moderately plastic; many distinct clay coating on faces of peds,
pore walls and clay bridges between sand grains; a large semi-
angular cobble of highly weathered gneiss, few small angular
gravel of weathered quartz, few small to medium angular gravel
of weathered quartz; common very fine, fine vesicular and few
very fine simple tubular pores; very few, very fine roots; few
organic material accumulation along root channels, few traces of
weathered feldspar; very strongly acid (field pH 5.0); gradual,
smooth boundary to Bt4

Red (2.5YR 5/8); sandy clay; strong fine and medium subangular
blocky structure; slightly hard dry, firm moist, slightly sticky and
very plastic; many distinct clay coating on faces of peds, pore
walls and clay bridges between sand grains; a medium
subrounded cobble of weathered gneiss, few small angular gravel
of weathered quartz; common very fine, fine vesicular and few
very fine simple tubular pores; very few, very fine roots; very few
organic material accumulation along root channels, few traces of
weathered feldspar; strongly acid (field pH 5.0); gradual, smooth
boundary to Bt5

Mixed light red (2.5YR 6/8) (80%) and reddish yellow (5YR 6/8)
(20%); sandy clay; strong fine and medium subangular blocky and
semi-angular blocky structure; hard dry, firm moist, slightly sticky
and very plastic; common distinct clay coating on faces of peds,
pore walls and clay bridges between sand grains; few small
angular gravel of weathered quartz, few small angular gravel of
fresh quartz; few very fine, common fine vesicular and few fine
simple tubular pores; very few, very fine roots; few traces of dead
roots, common traces of weathered feldspar; strongly acid (field
pH 5.5); clear, smooth boundary to BCrt

Mixed light red (2.5YR 6/8) (35%), red (2.5YR 4/8) (35%) and
reddish yellow (7.5YR 6/8) (30%); sandy clay; strong fine and
medium subangular blocky and semi-angular blocky structure



163

mainly retaining rock structure; slightly hard dry, firm moist,
slightly sticky and very plastic; common distinct clay coating on
faces of peds, pore walls and sand grains; few very fine and fine
vesicular pores; very few, very fine roots; few traces of dead roots
; strongly acid (field pH 5.5).
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INTHANON 3

: INT-3

: Inthanon 3

: Tyﬂ]?ic Palehumult

: 24" July 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai

: Plum plot, Ban Khun Huai Haeng, Tambon Ban Luang,
Amphoe Chom Thong, Changwat Chiangmai

: Approximately 1,370 m (MSL)

: 4746 11 Co-ordinate: 47Q 0450018 UTM: 2052320

: Middle sideslope of spur
: Hilly

3. Slope on which profile site : 31% (aspect: 293 °NW Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

: Temperate fruit trees, mainly plum

. Approximately 1,912.8 mm

. Approximately 18.9 °C

: Humid subtropical

: Land surface modified into outward terrace with Vetiver grass
grown on the edge to stabilise slope

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap 0-26/34
Btl 34-57
Bt2 57-87

: Colluvium over residuum derived from medium-grained gneiss
: Well drained

: Rapid

: Rapid

. Deeper than 2.0 m at time of sampling

Description

Reddish brown (5YR 4/4); sandy loam; moderate very fine and
fine subangular blocky structure; soft dry, very friable moist,
slightly sticky and very plastic; few fine coated sands; common
very fine, few fine vesicular and few fine simple tubular pores;
many very fine and common fine roots; strongly acid (field pH
5.5); distinct, wavy boundary to Ap2

Dark reddish brown (2.5YR 3/4); sandy clay loam; moderately
very fine, fine and medium subangular blocky structure; soft dry,
very friable moist, slightly sticky and very plastic; few faint clay
coating on faces of peds; few fine coated sands; common very fine
and few fine vesicular pores; many very fine and few fine roots;
strongly acid (field pH 5.5); clear, smooth boundary to Bt2

Red (2.5YR 4/6); sandy clay; moderate fine and medium
subangular blocky structure; soft dry, very friable moist, slightly
sticky and very plastic; few faint clay coating on faces of peds and
pore walls; few fine coated sands; common very fine, few fine,



Bt3

Bt4

Bt5

Bt6

87-118

118-144

144-167

167-200+
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medium vesicular and few fine simple tubular pores; common
very fine and very few fine roots; few traces of dead roots;
strongly acid (field pH 5.5); gradual, smooth boundary to Bt3

Red (10R 4/6); sandy clay; moderate fine and medium subangular
blocky structure; soft dry, very friable moist, slightly sticky and
very plastic; few faint clay coating on faces of peds, pore walls
and sand grains; few subrounded gravel of weathered gneiss;
common very fine, fine vesicular and few very fine simple tubular
pores; few very fine and medium roots; few fine krotovinas
mainly filled up with very fine sands; strongly acid (field pH 5.5);
diffuse, smooth boundary to Bt4

Red (10R 4/8); sandy clay; moderate fine and medium subangular
blocky structure; slightly hard dry, friable moist, slightly sticky
and very plastic; common faint clay coating on faces of peds, pore
walls and sand grains; common very fine and few fine vesicular
pores; very few, very fine roots; few fine sand pocket cemented by
Mn oxides; strongly acid (field pH 5.5); diffuse, smooth boundary
to BtS

Red (10R 4/8); sandy clay; moderate fine and medium subangular
blocky structure; slightly hard dry, friable moist, slightly sticky
and very plastic; common distinct clay coating on faces of peds
and pore walls; common very fine and few fine vesicular pores;
very few, very fine roots; few fine sand pocket cemented by Mn
oxides, few traces of weathered feldspar; very strongly acid (field
pH 5.0); gradual, smooth boundary to Bt6

Red (10R 4/8); sandy clay; strong fine and medium subangular
blocky structure; slightly hard dry, friable moist, slightly sticky
and very plastic; many distinct clay coating on faces of peds and
pore walls; common very fine and few fine vesicular pores; very
few, very fine roots; few angular gravel of rock fragments
cemented by Mn oxides; very strongly acid (field pH 5.0).
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INTHANON 4

: INT-4

: Inthanon

: Tyﬂ]?ic Palehumult

: 24" July 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai

. Pear plot, Ban Khun Huai Haeng, Tambon Ban Luang, Amphoe
Chom Thong, Changwat Chiangmai

: Approximately 1,390 m (MSL)

: 4746 111 Co-ordinate: 47Q 0449895 UTM: 2052275

: Shoulder slope of dissected spur
: Rolling

3. Slope on which profile site : 10% (aspect: 204°SW Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

. Temperate fruit trees, mainly pear

. Approximately 1,912.8 mm

. Approximately 18.9 °C

: Humid subtropical

: Land surface modified into wide outward terrace

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 20-48
Bt2 48-77

: Colluvium over residuum derived from medium-grained gneiss
: Well drained

: Rapid

: Moderate

. Deeper than 2.0 m at time of sampling

Description

Dark reddish brown (5YR 3/3); sandy loam; moderate very fine and
fine subangular blocky structure; soft dry, very friable moist,
slightly sticky and very plastic; common very fine, few fine and
medium vesicular pores; many very fine and fine roots; common
very fine subrounded coated sands moderately acid (field pH 6.0);
smooth, clear boundary to Btl

Dark reddish brown (2.5YR 3/4); sandy clay loam; moderate very
fine and fine subangular blocky structure; soft dry, very friable
moist, slightly sticky and very plastic; few faint clay coating on pore
walls and sand grains; common very fine and fine subrounded
coated sands; common very fine, fine vesicular and few very fine
simple tubular pores; many very fine and few fine roots; a large hole
of termite nest; moderately acid (field pH 6.0); smooth, diffuse
boundary to Bt2

Reddish brown (2.5YR 4/4); sandy clay loam; moderate fine and
medium subangular blocky structure; soft dry, very friable moist,
slightly sticky and very plastic; few faint clay coating on faces of



Bt3

Bt4

Bt5

Bt6

Bt7

77-100

100-129

129-151

151-179

179-200+
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peds, pore walls and sand grains; common very fine subrounded
coated sands; many very fine, few fine vesicular and common very
fine simple pores; common very fine, few fine and medium roots;
strongly acid (field pH 5.5); diffuse, clear boundary to Bt3

Red (2.5YR 4/8); sandy clay; moderate fine and medium subangular
blocky structure; slightly hard dry, friable moist, slightly sticky and
very plastic; common faint clay coating on faces of peds and clay
bridges between sand grains; common very fine and many fine
vesicular and very fine simple tubular pores; few very fine, fine and
medium roots; moderately acid (field pH 6.0); smooth, diffuse
boundary to Bt4

Red (10R 4/6); sandy clay; moderate fine and medium subangular
blocky structure; slightly hard dry, friable moist, slightly sticky and
very plastic; common distinct clay coating on faces of peds, pore
walls and clay bridges between sand grains; few traces of weathered
mica fragments; common very fine and fine vesicular and few fine
simple tubular pores; very few, very fine and fine roots; moderately
acid (field pH 6.0); smooth, diffuse boundary to Bt5

Red (10R 4/8); sandy clay; strong medium and coarse subangular
blocky structure; slightly hard dry, friable moist, slightly sticky and
very plastic; many distinct clay coating on faces of peds and pore
walls; common very fine and few fine vesicular and few fine simple
tubular pores; very few, very fine roots; merderately acid (field pH
6.0); smooth, diffuse boundary to Bt6

Red (10R 4/8); sandy clay; strong medium and coarse subangular
blocky structure; slightly hard dry, firm moist, slightly sticky and
very plastic; common distinct clay coating on faces of peds and pore
walls and sand grains; few fine krotovinas; common very fine and
fine vesicular and common very fine dendritic pores; very few very
fine and few medium roots; moderately acid (field pH 6.0); smooth,
diffuse boundary to Bt7

Red (10R 4/8); sandy clay; strong medium and coarse subangular
blocky structure; slightly hard dry, friable moist, slightly sticky and
very plastic; many distinct clay coating on faces of peds and pore
walls; common very fine and fine vesicular and common very fine
simple tubular pores; very few, very fine roots; strongly acid (field
pH 5.5)
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INTHANON 5

: INT-5

: Inthanon 5

: Tyﬂ]?ic Palehumult

: 257 July 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai

: Table grape experimental plot, Ban Khun Huai Haeng, Tambon
Ban Luang, Amphoe Chom Thong, Changwat Chiangmai

: Approximately 1,362 m (MSL)

: 4746 111 Co-ordinate: 47Q 0449874 UTM: 2051915

: Concave footslope of granite mountain
: Hilly

: Presently use for grape cultivation and experiment with some
temperate growing trees nearby

: Approximately 1,912.8 mm

. Approximately 18.9 °C

: Humid subtropical

: Presence of slightly weathered granite boulders sporadically on
surrounding surface

II General information on the soil

Parent material

Drainage
Permeability
Runoff

Depth of ground water

III Profile description

Horizon

Ap

Bt

Depth (cm)

0-27

27-51

: Colluvium over residuum derived from granite
: Well drained

: Rapid

: Rapid

. Deeper than 2.0 m at time of sampling

Description

Black (7.5YR 2.5/1); sandy clay loam; moderately weak very fine
and fine subangular blocky structure mainly breaking into
moderate very fine granular; soft dry, very friable moist, slightly
sticky and very plastic; few fine angular gravel of coated sands;
common very fine and few fine vesicular pores; few very fine and
fine roots; moderately acid (field pH 6.0); clear, smooth boundary
to Bt

Dark brown (7.5YR 3/3); sandy clay loam; moderately weak very
fine and fine subangular blocky structure; soft dry, very friable
moist, slightly sticky and very plastic; few faint clay coating on
faces of peds and sand grains; few fine angular gravel of coated
sands; common very fine and very few fine vesicular pores; many
very fine and few fine roots; few small subrounded gravel of
weathered granite; moderately acid (field pH 6.0); clear, smooth
boundary to Ab



Ab

Btb1

Btb2

Btb3

Btb4

Btb5

51-70

70-89

89-110

110-136

136-170

170-200+
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Very dark gray (7.5YR 3/1) (70%) with dark brown (7.5YR 3/3)
(30%); sandy clay loam; moderately weak, very fine and medium
subangular blocky structure; soft dry, very friable moist, slightly
sticky and very plastic; few faint clay coating on faces of peds and
clay bridges between sand grains; few fine angular gravel of
coated sands; many very fine and few fine vesicular pores;
common very fine and fine roots; moderately acid (field pH 6.0);
clear, smooth boundary to Btb1

Dark reddish brown (5YR 3/3); sandy clay loam; moderately weak
fine and medium subangular blocky structure; soft dry, very
friable moist, slightly sticky and very plastic; few faint clay
coating on faces of peds and pore walls; few fine angular gravel of
coated sands, few spots of sand accumulation, few traces of mica
flakes; common very fine, few fine vesicular and few very fine
dendritic tubular pores; few very fine and very few roots; few
small angular gravel of weathered schist and granite; moderately
acid (field pH 6.0); clear, smooth boundary to Btb2

Yellowish red (7.5YR 4/6); sandy clay loam; moderately weak
fine, medium semi-angular blocky and very fine subangular
blocky structure; soft dry, very friable moist, slightly sticky and
very plastic; common faint clay coating on faces of peds, pore
walls and clay bridges between sand grains; few traces of
weathered feldspar, quartz and honblend, few fine angular gravel
of coated sands; many very fine, few fine vesicular, few very fine
and fine simple tubular pores; common small and medium angular
and subrounded gravel of weathered schist and granite; moderately
acid (field pH 6.0); gradual, smooth boundary to Btb3

Mixed yellowish red (7.5YR 5/6) (80%) and dark reddish brown
(7.5YR 3/4) (20%); sandy clay; moderately weak fine, medium
semi-angular blocky and very fine subangular blocky structure;
slightly hard dry, friable moist, slightly sticky and very plastic;
common faint clay coating on faces of peds, pore walls and clay
bridges between sand grains; few red spots of highly weathered
unidentified minerals, few very fine traces of mica flakes, few fine
angular; many very fine, common fine vesicular and few very fine
simple tubular pores; few fine roots; few small angular gravel of
weathered schist, common small to medium subrounded gravel
and small subrounded cobbles of weathered granite; moderately
acid (field pH 6.0); abrupt, smooth boundary to Btb4

Dark reddish brown (2.5YR 3/4); sandy clay; moderate fine and
medium subangular blocky structure; slightly hard dry, friable
moist, slightly sticky and very plastic; common faint clay coating
on faces of peds, pore walls and clay bridges between sand grains;
common very fine, fine vesicular and few very fine simple tubular
pores; very few, very fine roots; few fine krotovinas filled up with
sand particles; slightly acid (field pH 6.5); gradual, smooth
boundary to Btb5

Mixed dark reddish brown (2.5YR 3/4) (90%) and red (2.5YR 4/8)
(10%); sandy clay; moderately fine and medium subangular blocky
structure; slightly hard dry, friable moist, slightly sticky and very
plastic; many distinct clay coating on faces of peds and clay bridges
between sand grains; common very fine, few fine vesicular and few
very fine dendritic tubular pores; slightly acid (field pH 6.5).
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INTHANON 6

: INT-6

: Inthanon 6

: Typic Haplohumult

: 20 August 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai

: Strawberry production plot, Ban Khun Klang, Tambon Ban
Luang, Amphoe Chom Thong, Changwat Chiangmai

: Approximately 1,276 m (MSL)

: 4746 111 Co-ordinate: 47Q 0449152 UTM: 2050635

: Graded dissected footslope complex
: Undulating

3. Slope on which profile site : 2% (aspect: 244°SW Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

: Seasonally used for table and wild strawberry and left idle off
season

. Approximately 1,703.1 mm

. Approximately 20.3 °C

: Humid subtropical

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap 0-27
Btl 27-48
Bt2 48-73

: Colluvium of gneiss mixed with granite
: Well drained

: Rapid

: Moderate

. Deeper than 1.25 m at time of sampling

Description

Reddish brown (5YR 4/4); sandy clay; strong very fine, fine and
medium subangular blocky structure; hard dry, firm moist, slightly
sticky and very plastic; common traces of highly weathered of rock
fragments, few variegated sands; very few very fine and very few
medium vesicular pores; very few very fine and fine roots; ; few
traces of charcoal, few traces of dead roots, few traces of mica
flakes; neutral (field pH 7.0); abrupt, smooth boundary to Bt1.

Red (2.5YR 4/6); sandy clay loam; moderate very fine and fine
subangular blocky structure; soft dry, friable moist, slightly sticky
and very plastic; few faint clay coating on faces of peds; few very
fine spots of highly weathered rock fragments, few fine clay
pockets; many very vesicular pores; very few very fine and few
fine roots; large holes, termite nest, few small subrounded and
angular of fresh quartz, few fine krotovinas; very strongly acid
(field pH 5.0); gradual, smooth boundary to Bt2.

Red (10R 4/6); sandy clay loam; moderately very fine and fine



Bt3

BCrt

73-93/99

99-125+
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subangular blocky structure; soft dry, friable moist, slightly sticky
and very plastic; few faint clay coating on faces of peds; few fine
clay pockets, few large angular boulder of slightly weathered
gneiss; many very fine vesicular pores; very few very fine and few
fine roots; very few traces of mica flakes, few small subrounded
and angular gravel of fresh quartz; moderately acid (field pH 6.0);
gradual, smooth boundary to Bt3.

Red (10R 4/8); sandy clay loam; moderately very fine and fine
subangular blocky structure; soft dry, friable moist, slightly sticky
and very plastic; common faint clay coating on faces of peds and
pore walls; few traces of highly weathered rock fragments; many
very fine and common fine vesicular pores; very few very fine and
few fine roots; very few traces of mica flakes and possible olivine
and hondblend minerals, common small and medium angular
pebbles of slightly to highly weathered gneiss; moderately acid
(field pH 6.0); clear, wavy boundary to BCrt.

Red (10R 4/8); sandy clay loam; moderately very fine and fine
subangular blocky structure with presence of weathered boulder
gneiss; soft dry, friable moist, slightly sticky and very plastic;
common distinct clay coating on faces of peds and pore walls;
common traces of highly weathered rock fragments; many very
fine, common fine vesicular pores; very few very fine and fine
roots; very few traces of mica flakes, few small angular gravel of
fresh quartz; slightly acid (field pH 6.5).
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INTHANON 7

: INT-7

: Inthanon 7

: Ultic Hapludalf

: 20" August 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai

: Vegetables production plot, Ban Khun Klang, Tambon Ban
Luang, Amphoe Chom Thong, Changwat Chiangmai

: Approximately 1,301 m (MSL)

: 4746 11  Co-ordinate: 47Q 0449004 UTM: 2050531

: Footslope of granite mountain
: Hilly

3. Slope on which profile site : 20% (aspect: 293 °NW Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

: Giant pumpkin and vegetables plot
. Approximately 1,703.1 mm

. Approximately 20.3 °C

: Humid subtropical

: Wide and level terrace

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap 0-10
Btl 10-36
Bt2 36-70

: Colluvium over residuum derived from granite
: Well drained

: Rapid

: Naturally rapid

. Deeper than 1.30 m at time of sampling

Description

Brown (7.5YR 4/4) (80%) with yellowish red (5YR 5/8) (20%);
sandy clay; strong very fine, fine and medium subangular blocky
structure; very hard dry, firm moist, slightly sticky and very
plastic; common very fine and few fine vesicular pores; common
very fine roots; few small angular gravel of fresh quartz; neutral
(field pH 7.0); abrupt, smooth boundary to Btl.

Reddish yellow (5YR 6/8) (60%) with red (2.5YR 4/8) (40%);
sandy clay; strong very fine and fine semi-angular blocky
structure; hard dry, friable moist, slightly sticky and very plastic;
common faint clay coating on faces of peds and clay bridges
between sand grains; few small and medium angular gravel of
fresh quartz; many very fine and fine vesicular pores; few very
fine roots; common traces of dead root, few medium and angular
gravel of weathered granite; slightly acid (field pH 6.5); clear,
smooth boundary to Bt2.

Reddish yellow (7.5YR 6/8) (50%) with red (2.5YR 4/6) (25%)
and light red (2.5YR 6/8) (25%); sandy clay; strong fine and



Bt3

Bt4

70-100

100-130
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medium semi-angular blocky structure; slightly hard dry, friable
moist, slightly sticky and very plastic; common distinct clay
coating on faces of peds, sand grains and bridges between sand
grains; few small to medium angular gravel and few small angular
pebbles of weathered granite, few small to medium angular gravel
of fresh quartz; many very fine, common fine, few medium
vesicular pores and few fine simple tubular pores; few very fine
roots; a presence of large boulder roots starting from this layer
downward, few traces of dead roots; slightly acid (field pH 6.5);
abrupt, smooth boundary to Bt3.

Strong brown (7.5YR 5/8) (75%), common few distinct dark red
(2.5YR 3/6) (20%), few fine distinct yellowish brown (10YR 5/8)
(5%)mottles; sandy clay; strong fine and medium subangular
blocky structure; slightly hard dry, friable moist, slightly sticky
and very plastic; many prominent clay coating on faces of peds,
pore walls and sand grains; few small to medium angular gravel
and few small angular pebbles of weathered granite, few small to
medium angular gravel of fresh quartz, soil fabric showing
differential weathering of granite rock; common very fine, few fine
vesicular pores and few very fine simple tubular pores; very few
very fine roots; few small to medium angular gravel of fresh
quartz; moderately acid (field pH 6.0); clear, smooth boundary to
Bt4.

Brownish yellow (10YR 6/8) (70%), common fine distinct dark
red (2.5YR 2/8) (20%), few fine distinct yellowish red (5YR 5/8)
(10%) mottles; sandy clay; strong fine and medium subangular
blocky structure; slightly hard dry, friable moist, slightly sticky
and very plastic; many prominent clay coating on faces of peds,
pore walls and clay bridges between sand grains; common small to
medium angular gravel and few small to medium angular pebbles
of weathered granite, soil fabric showing differential weathering of
granite rock; common very fine, very few fine, very few very fine
dendritic and simple tubular pores; very few very fine roots; few
small to medium angular gravel of fresh quartz; moderately acid
(field pH 6.0).



I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location
Elevation

Map sheet number

Landform
1. Physiographic position
2. Surrounding landform
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INTHANON 8

: INT-8

: Inthanon 8

: Typic Haplohumult

: 217 August 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai

: Ban Pha tang, Tambon Ban Luang, Amphoe Chom Thong,
Changwat Chiangmai

: Approximately 1,474 m (MSL)

: 4746 111 Co-ordinate: 47Q 0450387 UTM: 2047658

: Middle footslope
: Hilly

3. Slope on which profile site : 32% (aspect: 093°E Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

. Left idle at the point of sampling with forage crop, guava and
apricot nearby

: Approximately 1,912.8 mm

. Approximately 18.9 °C

: Humid subtropical

: Formerly used for dairy cattle grazing

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Apl 0-22
Ap2 22-38
Btl 38-60

: Colluvium over residuum derived from fine-grain gneiss
: Rapid

: Rapid

: Rapid

. Deeper than 2.0 m at time of sampling

Description

Dark yellowish brown (10YR 4/4); sandy clay loam; moderate very
fine and fine subangular blocky structure; soft dry, friable moist,
slightly sticky and moderately plastic; common fine and medium
coated sands; many very fine and common fine vesicular pores;
many very fine and fine roots; moderately acid (field pH 6.0);
abrupt, smooth boundary to Ap2.

Dark yellowish brown (10YR 4/4) (70%) with brown (7.5YR 4/4)
(30%); sandy clay; strong very fine and fine subangular blocky
structure; slightly hard dry, firm moist, slightly sticky and very
plastic; few small angular gravel of fresh quartz, few fine coated
sands; many very fine and few fine vesicular pores; many very fine
and fine roots; few fine spots of OM accumulation; strongly acid
(field pH 5.5); clear, smooth boundary to Btl.

Yellowish red (5YR 4/6) (75%) with brown (7.5YR 4/4) (25%);
sandy clay; moderate very fine and fine subangular blocky structure;
soft dry, friable moist, slightly sticky and very plastic; common faint



Bt2

Bt3

Bt4

Crt

60-89

89-116

116-138/170

170-200+
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clay coating on faces of peds and pore walls; few very fine and fine
coated sands; many very fine vesicular pores and few fine simple
tubular pores; many very fine, common fine and medium roots; few
vary fine spots of OM accumulation, few traces of dead roots;
moderately acid (field pH 6.0); gradual, smooth boundary to Bt2.

Red (2.5YR 4/6); sandy clay; moderate very fine and fine
subangular blocky structure; soft dry, friable moist, slightly sticky
and very plastic; common faint clay coating on faces of peds and
pore walls; few small subrounded gravel of weathered quartz,; many
very fine, few fine vesicular pores and few fine simple tubular
pores; many very fine, common fine and few medium roots; few
very fine spots of OM accumulation, few small to medium angular
gravel of fresh quartz, few traces of dead roots; moderately acid
(field pH 6.0); gradual, smooth boundary to Bt3.

Red (2.5YR 4/8); sandy clay; strong fine and medium semi-angular
blocky structure; soft dry, friable moist, slightly sticky and very
plastic; common faint clay coating on faces of peds and pore walls;
common small angular gravel of fresh quartz, few small angular
gravel of weathered quartz and feldspar; many very fine, common
fine vesicular pores and few very fine and fine simple tubular pores;
common very fine and very few fine roots; few fine soft nodules of
Mn oxides; moderately acid (field pH 6.0); gradual, smooth
boundary to Bt4.

Red (2.5YR 5/8); sandy clay; moderate fine and medium semi-
angular blocky structure; soft dry, friable moist, slightly sticky and
very plastic; many faint clay coating on faces of peds, pore walls
and sand grains; common small to large angular gravel and few
small angular pebbles of weathered granite, few small to medium
angular gravel of weathered quartz and feldspar; many very fine,
fine vesicular pores and common fine simple tubular pores; common
very fine and very few fine roots; common small to medium angular
gravel of fresh quartz, few traces of dead roots; strongly acid (field
pH 5.5); abrupt, wavy boundary to Crt.

White (7.5YR 8/1) (60%) with reddish yellow (7.5YR 6/8) (40%);
mainly retaining rock structure; common faint clay coating on
surfaces of rock fragments and clay bridges between sand grains;
few fine vesicular pores and many very fine rock structure, rock
fractures; very few very fine roots; very strongly acid (field pH 4.5).
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INTHANON 9

: INT-9

: Inthanon 9

: Typic Haplohumult

: 217 August 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai

: F1 trial hybrid processing guava plot and Fig plantation nearby,
Ban Pha tang, Tambon Ban Luang, Amphoe Chom Thong,
Changwat Chiangmai

: Approximately 1,495 m (MSL)

: 4746 111  Co-ordinate: 47Q 0450442 UTM: 2047707

: Lower backslope
: Steep

3. Slope on which profile site : 45% (aspect: 069°E Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

: Strawberry guava experiment plantation with weeds as ground
cover and vetiveria grass grown on the edge of terrace

. Approximately 1,912.8 mm

: Approximately 18.9 °C

: Humid subtropical

: Modified outward terrace

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap 0-19

BA 19-37

: Colluvium over residuum derived from medium-grained gneiss
: Well drained

: Rapid

: Rapid

: Deeper than 2.0 m at time of sampling

Description

Very dark grayish brown (10YR 3/2); sandy clay loam; moderate
very fine and fine subangular blocky structure partly mixed with
moderate very fine granular; soft dry, friable moist, slightly sticky
and very plastic; few fine coated sands; many very fine and few
fine vesicular pores; many very fine and fine roots; neutral (field
pH 7.0); abrupt, smooth boundary to BA

Strong brown (7.5YR 5/6) (60%) with dark brown (7.5YR 3/2)
(40%); sandy clay; strong fine subangular blocky structure;
slightly hard dry, firm moist, slightly sticky and very plastic; few
faint clay coating on faces of peds and clay bridges between sand
grains; few fine coated sands; many very fine and few fine
vesicular pores and few fine simple tubular pores; many very fine
and fine roots; few large angular pebbles of weathered gneiss, few
fine of dead roots; very strongly acid (field pH 5.0); clear, smooth
boundary to Btl



Btl

Bt2

Bt3

Bt4

Bt5

Bt6

37-59

59-81

81-100

100-132

132-163

163-200+
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Yellowish red (5YR 5/8); sandy clay; strong fine subangular
blocky structure; slightly hard dry, firm moist, slightly sticky and
very plastic, common faint clay coating on faces of peds, pore
walls and clay bridges between sand grains; many very fine, few
very fine vesicular pores and fine simple tubular pores; many very
fine and fine roots; few traces of dead roots, few very fine spots of
Mn oxide accumulation; strongly acid (field pH 5.5); gradual,
smooth boundary to Bt2

Red (2.5YR 4/8); sandy clay; moderate fine and medium
subangular blocky structure; soft dry, friable moist, slightly sticky
and moderately plastic; many distinct clay coating on faces of
peds, pore walls and clay bridges between sand grains; common
very fine, fine vesicular pores, few very fine and fine simple
tubular pores; many very fine and fine roots; few medium to large
angular pebbles of highly weathered gneiss, few very fine spots of
Mn oxide accumulation; strongly acid (field pH 5.5); gradual,
smooth boundary to Bt3

Red (2.5YR 4/8); sandy clay; moderate fine and medium
subangular blocky structure; soft dry, friable moist, slightly sticky
and moderately plastic; many prominent clay coating on faces of
peds and pore walls; common very fine, fine vesicular pores, few
very fine and fine simple tubular pores; many very fine and fine
roots; few medium to large angular pebbles of highly weathered
gneiss, few very fine spots of Mn oxides accumulation; strongly
acid (field pH 5.5); gradual, smooth boundary to Bt4

Red (2.5YR 5/8); sandy clay; moderate fine and medium
subangular blocky structure; soft dry, friable moist, slightly sticky
and very plastic; many distinct clay coating on faces of peds, pore
walls and clay bridges between sand grains; common very fine
vesicular pores, few very fine and fine simple tubular pores; many
very fine and fine roots; few large angular pebbles and small to
medium angular boulder of highly weathered gneiss; very strongly
acid (field pH 5.0); clear, smooth boundary to Bt5

Red (10R 4/8); sandy clay; strong fine and medium semi-angular
structure; soft dry, friable moist, slightly sticky and moderately
plastic; common distinct clay coating on faces of peds, pore walls
and clay bridges between sand grains; few very fine spots of Mn
oxide accumulation; common very fine vesicular pores and few
very fine simple tubular pores; common very fine and fine roots;
few small to medium angular pebbles of highly weathered gneiss,
few small angular gravel of fresh quartz; strongly acid (field pH
5.5); gradual, smooth boundary to Bt6

Red (10R 4/8); sandy clay; strong fine and medium semi-angular
structure; soft dry, friable moist, slightly sticky and moderately
plastic; common distinct clay coating on faces of peds, pore walls
and clay bridges between sand grains; few very fine spots of Mn
oxide accumulation; common very fine, few fine vesicular; few
very fine and fine roots; few small angular gravel of fresh quartz;
strongly acid (field pH 5.5).
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INTHANON 10

: INT-10

: Inthanon 10

: Typic Haplohumult

: 217 August 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai

: Peach production plot, Ban Pha tang, Tambon Ban Luang,
Amphoe Chom Thong, Changwat Chiangmai

: Approximately 1,523 m (MSL)

: 4746 111 Co-ordinate: 47Q 0450468 UTM: 2047735

: Upper backslope
. Very steep

3. Slope on which profile site : 62% (aspect: 077°E Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

: Peach production plot and pine

. Approximately 1,912.8 mm

. Approximately 18.9 °C

: Humid subtropical

: Narrow levelled terrace with vetiveria grass grown on the edge
to stabilize slope and as a plant barrier

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizo Depth (cm)
n

Ap 0-20/26

Btl 26-49

: Colluvium over residuum derived from medium-grained gneiss
: Well drained

: Rapid

: Rapid

. Deeper than 2.10 m at time of sampling

Description

Mixed dark grayish brown (10YR 4/2) (70%) and brown (7.5YR
4/3) (30%); sandy clay loam; strong very fine and fine subangular
blocky structure; soft dry, friable moist, slightly sticky and very
plastic; very few very fine coated sands; many very fine and few
fine vesicular pores; many very fine, fine and few medium roots;
few traces of charcoal, few traces of dead roots; very strongly acid
(field pH 5.0); abrupt, wavy boundary to Btl

Mixed yellowish red (5YR 5/6) (80%) and brown (7.5YR 4/4)
(20%); sandy clay; moderate fine and medium subangular blocky
structure; soft dry, friable moist, slightly sticky and very plastic;
many faint clay coating on faces of peds and pore walls; many very
fine, few fine vesicular pores and few very fine and fine simple
tubular pores; many very fine, fine and common medium roots; few
traces of charcoal, a large channel of dead roots filled up with
decomposed materials mixed fine earths; strongly acid (field pH
5.5); clear, smooth boundary to Bt2



Bt2

Bt3

Bt4

Bt5

Bt6

Bt7

49-69

69-98

98-124

124-151

151-165/180

180-210+
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Mixed reddish yellow (5YR 6/8) (95%) and (7.5YR 6/8) (5%);
sandy clay; strong fine and medium subangular blocky structure;
slightly hard dry, friable moist, slightly sticky and very plastic;
common faint clay coating on faces of peds and pore walls; few
traces of dead roots, few spots of OM accumulation; many very fine,
common fine vesicular pores, few fine and medium simple tubular
pores; many very fine, few fine and medium roots; few medium to
large channel of dead roots filled up with decomposed materials and
fine earths; strongly acid (field pH 5.5); clear, smooth boundary to
Bt3

Mixed light red (2.5YR 6/8) (85%) and (2.5YR 7/8) (15%); sandy
clay; strong fine and medium subangular blocky structure; slightly
hard dry, friable moist, slightly sticky and very plastic; common
distinct clay coating on faces of peds and pore walls; common very
fine, fine vesicular pores, few very fine and fine simple tubular
pores; many very fine and fine roots; few medium to large angular
pebbles of highly weathered gneiss, few very fine spots of Mn oxide
accumulation; strongly acid (field pH 5.5); gradual, smooth
boundary to Bt3

Mixed light red (2.5YR 6/8) (80%), yellow (10YR 7/8) (15%) and
light reddish brown (2.5YR 7/4) (5%); sandy clay; moderate fine
and medium semi-angular blocky structure; soft dry, friable moist,
slightly sticky and moderately plastic; many prominent clay coating
on faces of peds and pore walls; few traces of dead roots, few spots
of OM accumulation, few spots of OM accumulation; common very
fine, very few fine vesicular pores and very few very fine simple
tubular pores; many very fine, few fine and medium roots; few
medium to large angular pebbles of highly weathered gneiss, few
very fine spots of Mn oxide accumulation; very strongly acid (field
pH 4.5); clear, smooth boundary to Bt5

Mixed light red (2.5YR 7/6) (90%) and yellow (10YR 7/8) (10%);
sandy clay; strong fine and medium semi-angular blocky structure;
slightly dry, firm moist, slightly sticky and slightly plastic; many
prominent clay coating on faces of peds, pore walls and clay bridges
between sand grains; few traces of dead roots, few spots of OM
accumulation, few spots of OM accumulation, few spots of Mn
oxide accumulation, few fine coated sands; common very fine, few
fine vesicular pores and few fine simple tubular pores; few very fine
and fine roots; few small channels of dead roots filled up with
decomposed materials and fine earths; very strongly acid (field pH
4.5); clear, smooth boundary to Bt6

Mixed yellow (2.5Y 7/6) (60%) and light red (2.5YR 7/6) (40%);
sandy clay loam; strong fine and medium semi-angular structure;
slightly dry, firm moist, slightly sticky and moderately plastic;
common prominent clay coating on faces of peds, pore walls and
clay bridges between sand grains; very few traces of dead roots, few
spots of Mn oxide accumulation, few small angular gravel of highly
weathered feldspar; common very fine vesicular pores and few very
fine simple tubular pores; few very fine roots; few medium channels
of dead roots filled up with decomposed materials and fine earths;
very strongly acid (field pH 4.5); abrupt, wavy boundary to Bt7

Mixed yellow (2.5Y 7/8) (90%) and light red (2.5YR 6/8) (10%);



180

sandy clay loam; strong fine and medium semi-angular structure;
slightly dry, firm moist, slightly sticky and moderately plastic;
common prominent clay coating on faces of peds, pore walls and
clay bridges between sand grains; very few traces of dead roots, few
spots of Mn oxide accumulation; common very fine vesicular pores
and few very fine simple tubular pores; very few very fine roots;
very strongly acid (field pH 4.5).
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INTHANON 11

: INT-11

: Inthanon 11

: Tyrgic Hapludult

1 227 August 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai

: Hill Evergreen Forest Ecological Study Centre, Ban Pha tang,
Tambon Ban Luang, Amphoe Chom Thong, Changwat
Chiangmai

: Approximately 1,563 m (MSL)

: 4746 111  Co-ordinate: 47Q 0450604 UTM: 2047509

: Crestal slope
: Hilly °
26% (aspect: 295 " NW Azim.)

: Pine and weeds

: Approximately 1,912.8 mm

. Approximately 18.9 °C

: Humid subtropical

: Previously use for dairy cattle grazing

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)
A 0-16/29
Btl 29-20/82

: Residuum derived from gneiss

: Well drained

: Rapid

: Rapid

. Deeper than 2.0 m at time of sampling

Description

Brown (10YR 4/3) (85%) with reddish yellow (7.5YR 6/8) (15%);
sandy clay loam; strong very fine and fine subangular blocky
structure; soft dry, friable moist, moderately sticky and very
plastic;common prominent clay coating on faces of peds and pore
walls; few fine clay pockets, few medium angular gravel of fresh
quartz; many very fine and few medium vesicular pores; many very
fine, fine and medium roots; common traces of dead roots; very
strongly acid (field pH 4.5); abrupt, wavy boundary to BtI.

Reddish yellow (7.5YR 6/8) (60%) with red (2.5YR 5/6) (30%) and
yellow (10YR 7/6) (10%); sandy clay loam; strong fine subangular
blocky structure; slightly hard dry, firm moist, slightly sticky and
very plastic, many prominent clay coating on faces of peds and
pore walls; many very fine and few fine vesicular pores; few very
fine, common fine and many medium roots; common traces dead
roots, few medium holes of termite nest; very strongly acid (field
pH 4.5); abrupt, broken boundary to Bt2.



Bt2

Bt3

Bt4

BCirtl

BCrt2

82-25/125

125-38/164

164-105/200
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Reddish yellow (5YR 6/8) (70%) with weak red (10R 5/4) (30%);
sandy clay loam; moderate fine semi-angular blocky structure; soft
dry, friable moist, slightly sticky and very plastic; common distinct
clay coating on faces of peds and clay bridges between san grains;
few medium spots of highly weathered gneiss; common very fine
and few fine vesicular pores, common very fine, fine and medium
roots; few traces of dead roots, common medium spots of organic
matter accumulation in root channels; extremely acid (field pH 4.0);
clear, broken boundary to Bt3.

Red (10R 5/6) (65%) with weak red (10R 5/4) (15%) and yellow
(2.5Y 7/8) (5%); sandy clay loam; strong fine and medium semi-
angular blocky structure; slightly hard dry, firm moist, slightly
sticky and very plastic; many prominent clay coating on faces of
peds and pore walls; few medium spots of highly weathered gneiss,
few small to medium angular gravel of weathered quartz; very few
very fine vesicular pores, common very, fine and medium roots;
few traces of dead roots; extremely acid (field pH 4.0); clear,
broken boundary to Bt4.

Weak red (10R 5/4) (55%) with red (10R 5/6) (40%) and olive
yellow (2.5Y 6/8) (5%); sandy clay loam; moderate fine and
medium semi-angular blocky structure; slightly dry, firm moist,
slightly sticky and very plastic; few faint clay coating on faces of
peds; few medium spots of highly weathered gneiss, few small to
medium angular gravel of weathered quartz, soil fabric partly
retaining original rock structure; common very fine, fine vesicular
pores and few fine simple tubular pores; few very fine, fine and
medium roots; few traces of dead roots; extremely acid (field pH
4.0); clear, irregular boundary to BCrtl.

Weak red (10R 5/4) (60%) with red (10R 5/6) (30%) and yellow
(2.5Y 8/8) (10%); sandy clay loam; moderate fine and medium
semi-angular blocky structure; slightly hard dry, firm moist, slightly
sticky and moderately plastic; few faint clay coating on faces of
peds; few medium spots of highly weathered gneiss, few small to
medium angular gravel of weathered quartz; soil fabric mainly
retaining rock structure; very few very fine and fine vesicular pores;
very few very fine and fine roots; few traces of dead roots;
extremely acid (field pH 4.0); clear, irregular boundary to BCrt2.

Weak red (10R 5/4) (90%) with yellow (2.5Y 7/8) (10%); sandy
clay loam; moderate fine and medium semi-angular structure;
slightly dry, firm moist, slightly sticky and moderately plastic; few
faint clay coating on faces of peds; common fine to medium spots
of highly weathered gneiss, soil fabric mainly retaining roc
structure; very few very fine and fine vesicular pores; very few very
fine and fine roots; few traces of dead roots; extremely acid (field
pH 4.0).
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INTHANON 12

: INT-12

: Inthanon 12

: Typic Haplohumult

: 16 November 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai, Nakkarin Sobprasonk and
Naruenatre Kiatsuemkajorn

: Various plants production plot, Ban Mae Ya Noi, Tambon Ban
Luang, Amphoe Chom Thong, Changwat Chiangmai

: Approximately 1,405 m (MSL)

: 47451V Co-ordinate: 47Q 0449121 UTM: 2042070

: Lower erosional footslope
: Rolling

3. Slope on which profile site : 10% (aspect: 303 °NW Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

: Cabbage, pumpkin, Lignin

. Approximately 1,529.5 mm

. Approximately 18.3 °C

: Humid subtropical

: Many stone and boulder rock outcrop

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap 0-12/18

Btl 18-32

: Colluvium of low grade gneiss

: Well drained

: Rapid

: Rapid

. Deeper than 1.10 m at time of sampling

Description

Dark reddish brown (5YR 3/2); sandy clay loam; strong medium
subangular blocky structure; slightly dry, firm moist, moderately
sticky and very plastic; few medium subangular gravel of fresh
quartz, few very fine coated sands; few very fine and vesicular
pores; very few very fine roots; few small subangular stones of
weathered gneiss; very strongly acid (field pH 4.5); distinct, wavy
boundary to Btl

Mixed yellowish red (5YR 4/6) (90%) and dark reddish gray
(2.5YR 3/1) (10%); sandy clay loam; moderate fine and medium
subangular blocky structure; soft dry, friable moist, moderately
sticky and very plastic; few faint clay coating on faces of peds and
clay bridges between sand grains; few fine coated sands; common
very fine and very few fine vesicular pores; very few very fine
roots; many small to large subangular stones and small subangular
boulder of weathered gneiss; very strongly acid (field pH 4.5);
gradual, smooth boundary to Bt2



Bt2

Bt3

Bt4

32-60

60-80

80-110
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Red (2.5YR 4/8); sandy clay loam; moderate fine subangular
blocky structure; soft dry, friable moist, slightly sticky and very
plastic; common faint clay coating on faces of peds and clay
bridges between sand grains; few medium subrounded gravel of
fresh quartz, few fine coated sands; many very fine vesicular pores,
very few very fine roots; many small to medium subangular stones
of weathered gneiss; very strongly acid (field pH 4.5); gradual,
smooth boundary to Bt3

Mixed red (2.5YR 4/8) (95%) and reddish brown (2.5YR 4/4)
(5%); sandy clay loam; moderate medium semi-angular blocky
structure; soft dry, friable moist, moderately sticky and moderately
plastic; many distinct clay coating on faces of peds and clay
bridges between sand grains; few spots of highly weathered
feldspar, few medium angular gravel of fresh quartz, few fine
coated sands; common very, few fine vesicular pores and few fine
simple tubular pores; very few very fine roots; many small to large
subangular stones and medium subangular boulder of weathered
gneiss; extremely acid (field pH 4.0); diffuse, smooth boundary to
Bt4

Red (2.5YR 4/8); sandy clay loam; moderate fine semi-angular
blocky structure; soft dry, friable moist, slightly sticky and
moderately plastic; common distinct clay coating on faces of peds
and clay bridges between sand grains; few spots of highly
weathered feldspar, few medium angular gravel of fresh quartz,
few fine coated sands; common very fine, few fine vesicular pores
and few very fine simple tubular pores; very few very fine roots;
mainly many large subangular boulders of weathered gneiss; very
strongly acid (field pH 4.5)
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INTHANON 13

: INT-13

: Inthanon 13

: Typic Palehumult

: 16 November 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai, Nakkarin Sobprasonk and
Naruenatre Kiatsuemkajorn

: Coffee plantation, Ban Mae Ya Noi, Tambon Ban Luang,
Amphoe Chom Thong, Changwat Chiangmai

: Approximately 1,424 m (MSL)

: 47451V Co-ordinate: 47Q 0449156 UTM: 2042181

: Middle erosional footslope
: Rolling

3. Slope on which profile site : 15% (aspect: 206°NE Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

. Arabicas coffee grown on broad levelled terrace
. Approximately 1,529.5 mm

. Approximately 18.3 °C

: Humid subtropical

. Recently graded for green house construction

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap 0-27

Btl 27-50

: Colluvium of low grade gneiss

: Well drained

: Rapid

: Rapid

. Deeper than 1.80 m at time of sampling

Description

Dark reddish brown (5YR 3/2); sandy clay loam; strong fine and
medium subangular blocky structure; slightly hard dry, friable
moist, slightly sticky and very plastic; many very fine and fine
coated sands; few small angular gravel of highly weathered quartz;
common very fine vesicular pores and few very fine simple tubular
pores; many very fine and fine roots; strongly acid (field pH 5.0);
abrupt, smooth boundary to Btl

Mixed red (2.5YR 4/6) (95%) and reddish gray (2.5YR 3/1) (5%);
sandy clay loam; moderate fine subangular blocky structure;
slightly hard dry, friable moist, slightly sticky and very plastic;
common faint clay coating on faces of peds, pore walls and clay
bridges between sand grains; common very fine and fine coated
sands; many very fine and few fine vesicular pores; many very fine
and common fine roots; common large subrounded boulders of
weathered gneiss; strongly acid (field pH 5.5); gradual, smooth
boundary to Bt2



Bt2

Bt3

Bt4

Bt5

50-72

72-100

100-130

130-180+

186

Red (2.5YR 4/6); sandy clay loam; moderate fine and medium
subangular blocky structure; soft dry, very friable moist, slightly
sticky and very plastic; common distinct clay coating on faces of
peds and pore walls; common vary fine, fine vesicular pores and
few fine simple tubular pores, common very fine and fine roots;
strongly acid (field pH 5.5); diffuse, smooth boundary to Bt3

Mixed red (2.5YR 4/8) (95%) and reddish brown (2.5YR 4/4)
(5%); sandy clay loam; moderate medium semi-angular blocky
structure; soft dry, friable moist, moderately sticky and moderately
plastic; common distinct clay coating on faces of peds; common
very fine and fine roots; moderately acid (field pH 6.0); gradual,
smooth boundary to Bt4

Mixed red (2.5YR 4/8) (95%) and dark reddish gray (2.5YR 3/1)
(5%); sandy clay loam; moderate fine and medium semi-angular
blocky structure; soft dry, very friable moist, slightly sticky and
very plastic; common distinct clay coating on faces of peds and
pore walls; few small spots of krotovinas; common very fine and
few fine vesicular pores; common very fine and few fine roots;
common medium to large subrounded boulders of weathered gneiss
; strongly acid (field pH 5.5); gradual, smooth boundary to Bt5

Red (2.5YR 4/8); sandy clay loam; moderate fine semi-angular
blocky structure; soft dry, very friable moist, slightly sticky and
very plastic; common distinct clay coating on faces of peds and
pore walls; few medium subrounded gravel of highly weathered
quartz; few very fine and fine vesicular pores; common very fine
and few fine roots; many very large subrounded boulders, common
medium to large subrounded stones of weathered gneiss; strongly
acid (field pH 5.5).



I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

187

INTHANON 14

: INT-14

: Inthanon 14

: Typic Palehumult

: 16 November 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai, Nakkarin Sobprasonk and
Naruenatre Kiatsuemkajorn

. Apricot plantation plot, Ban Mae Ya Noi, Tambon Ban Luang,
Amphoe Chom Thong, Changwat Chiangmai

: Approximately 1,434 m (MSL)

: 47451V Co-ordinate: 47Q 0449206 UTM: 2042238

: Upper middle erosional footslope
: Rolling

3. Slope on which profile site : 12% (aspect: 037°NE Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

: Apricot plantation on broad levelled terrace
. Approximately 1,529.5 mm

. Approximately 18.3°C

: Humid subtropical

: Many stone and boulder rock outcrops

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Apl 0-25
Ap2 25-49
Btl 49-66

: Colluvium of low grade gneiss

: Well drained

: Rapid

: Rapid

. Deeper than 1.80 m at time of sampling

Description

Mixed dark reddish brown (2.5YR 3/4) (95%) and reddish black
(2.5YR 2.5/1) (5%); sandy clay loam; moderate fine and medium
subangular blocky structure; soft dry, very friable moist, slightly
sticky and very plastic; common very fine coated sands; common
very fine and few fine vesicular pores; many very fine and few fine
roots; few large rounded gravel of weathered gneiss, few traces of
charcoal; strongly acid (field pH 5.0); abrupt, smooth boundary to
Btl

Dusky red (2.5YR 3/2) (95%) with red (2.5YR 4/8) (5%); sandy
clay loam; moderate fine and medium subangular blocky structure;
soft dry, very friable moist, slightly sticky and very plastic;
common very fine coated sands; common very fine and very few
fine vesicular pores; common very fine roots; very strongly acid
(field pH 5.0); abrupt, smooth boundary to Bt2

Red (2.5YR 4/6); sandy clay loam; moderate fine and medium
semi-angular blocky structure; soft dry, very friable moist, slightly



Bt2

Bt3

Bt4

Bt5

66-93

93-122

122-150+

150-180+

188

sticky and very plastic; faint clay coating on faces of peds and clay
bridges between sand grains; common very fine coated sands;
many very fine vesicular pores and few fine simple tubular pores,
common very fine roots; very strongly acid (field pH 5.0); clear,
smooth boundary to Bt2

Mixed red (2.5YR 4/8) (95%) and reddish brown (2.5YR 4/4)
(5%); sandy clay loam; moderate medium semi-angular blocky
structure; soft dry, very friable moist, moderately sticky and very
plastic; common faint clay coating on faces of peds and clay
bridges between sand grains; common very fine coated sands;
many very fine vesicular pores; many very fine and few fine roots;
few small angular stones of weathered quartz; very strongly acid
(field pH 5.0); diffuse, smooth boundary to Bt3

Mixed red (2.5YR 4/6) (95%) and dark reddish gray (2.5YR 3/1)
(5%); sandy clay loam; moderate fine and medium semi-angular
blocky structure; soft dry, very friable moist, moderately sticky
and very plastic; common faint clay coating on faces of peds and
clay bridges between sand grains, few traces of dead roots;
common very vesicular pores; common very fine and few fine
roots; few traces of dead roots, common medium to large rounded
gravel of weathered gneiss; very strongly acid (field pH 4.5);
diffuse, smooth boundary to Bt4

Red (2.5YR 4/8); sandy clay loam; moderate fine semi-angular
blocky structure; soft dry, very friable moist, slightly sticky and
moderately plastic; common faint clay coating on faces of peds
and clay bridges between sand grains, few medium to large
angular gravel of weathered quartz; common very fine vesicular
pores and few very fine simple tubular pores; few very fine and
fine roots; many small to large rounded gravel and common large
semi-angular boulders of weathered gneiss; very strongly acid
(field pH 5.0); diffuse, smooth boundary to Bt5

Red (2.5YR 4/8); sandy clay loam; moderate fine semi-angular
blocky structure; soft dry, very friable moist, slightly sticky and
moderately plastic; common distinct clay coating on faces of peds
and clay bridges between sand grains; few medium angular gravel
of highly fresh quartz; common very fine and few fine vesicular
pores; very few very fine and fine roots; many small to large
rounded gravel and many large semi-angular boulders of
weathered gneiss; very strongly acid (field pH 5.0).



I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

189

INTHANON 15

: INT-15

: Inthanon 15

: Typic Hapludult

: 16 November 2007

: Somchai Anusontpornperm, Wittaya Jindaluang, Naruemol
Wasuwan, Napaporn Panyachai, Nakkarin Sobprasonk and
Naruenatre Kiatsuemkajorn

: Native forest plot near water pond, Ban Mae Ya Noi, Tambon
Ban Luang, Amphoe Chom Thong, Changwat Chiangmai

: Approximately 1,454 m (MSL)

: 47451V Co-ordinate: 47Q 0449290 UTM: 2042020

: Upper erosional footslope
: Hilly

3. Slope on which profile site : 20% (aspect: 026°NE Azim.)

Land use

Annual rainfall
Mean temperature
Climate

Others

. Hill evergreen forest

. Approximately 1,529.5 mm

. Approximately 18.3 °C

: Humid subtropical

: Sporadiclly medium subrounded gneiss rock outcrop

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

A 0-18
Btl 18-45
Bt2 45-72

: Colluvium of low grade gneiss

: Well drained

: Rapid

: Rapid

. Deeper than 2.0 m at time of sampling

Description

Dark reddish brown (2.5YR 3/4) (60%) with dark reddish gray
(2.5YR 4/1) (40%); sandy clay loam; moderate fine subangular
blocky structure; soft dry, friable moist, slightly sticky and very
plastic; few fine coated sands; many very fine vesicular pores;
many very fine and common fine roots; few traces of dead roots;
moderately acid (field pH 6.0); distinct, smooth boundary to Btl

Mixed red (2.5YR 4/6) (80%) and dark reddish brown (2.5YR 3/4)
(20%); sandy clay loam; moderate fine subangular blocky
structure; soft dry, friable moist, slightly sticky and very plastic;
common faint clay coating on faces of peds and clay bridges
between sand grains; few small termite nest, few fine coated
sands; many very fine and few fine vesicular pores; common very
fine and few fine roots; common small semi-angular boulders of
weathered gneiss; very strongly acid (field pH 5.0); gradual,
smooth boundary to Bt2

Mixed red (2.5YR 5/8) (90%) and strong brown (7.5YR 5/8)



Bt3

Bt4

Bt5

BCrt

72-105

105-136

136-170

170-200+

190

(10%); sandy clay loam; moderate subangular blocky structure;
soft dry, friable moist, slightly sticky and very plastic; few faint
clay coating on faces of peds and clay bridges between sand
grains; few fine highly weathered dark mineral fragments; many
very fine and few fine vesicular pores; common very fine and few
fine roots; common small semi-angular boulders of weathered
gneiss; strongly acid (field pH 5.5); gradual, smooth boundary to
Bt3

Red (2.5YR 4/8); sandy clay; strong fine and medium semi-
angular blocky structure; slightly hard dry, firm moist, moderately
sticky and very plastic; common faint clay coating on faces of
peds and clay bridges between sand grains; common very fine and
few fine vesicular pores; common very fine and few fine roots;
common small semi-angular boulders of weathered gneiss; very
strongly acid (field pH 5.0); clear, smooth boundary to Bt4

Mixed strong brown (7.5YR 5/8) (70%) and red (2.5YR 5/8)
(30%); sandy clay loam; strong fine and medium semi-angular
blocky structure; soft dry, friable moist, moderately sticky and
very plastic; common faint clay coating on faces of peds and clay
bridges between sand grains, few spots of highly weathered
feldspar, few small subrounded gravel of fresh quartz; common
very fine and fine vesicular pores; few very fine and fine roots;
common small semi-angular boulders of weathered gneiss; very
strongly acid (field pH 4.5); gradual, smooth boundary to Bt5

Mixed yellow (10YR 7/8) (50%), red (2.5YR 4/8) (20%), very
pale brown (10YR 8/2) (20%) and dusky red (10R 3/4) (10%);
sandy loam; moderate fine semi-angular blocky structure; soft dry,
friable moist, non-sticky and slightly plastic; common distinct clay
coating on faces of peds and clay bridges between sand grains;
common very fine and fine vesicular pores; few very fine and fine
roots; common medium to large semi-angular stones of highly
weathered gneiss; very strongly acid (field pH 4.5); clear, smooth
boundary to BCrt

Mixed strong brown (7.5YR 5/8) (50%), light red (2.5Y 6/8)
(30%), white (10YR 8/1) (10%) and dusky red (10R 3/4) (10%);
sandy clay loam; moderate fine subangular blocky structure; soft
dry, friable moist, slightly sticky and moderately plastic; common
distinct clay coating on faces of peds and clay bridges between
sand grains; common very fine and few fine vesicular pores;
mainly highly weathered gneiss; very fine very few roots; very
strongly acid (field pH 4.5).
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Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others
(cm) mottle pH
mlaslsaseulineniioanind (INT-1) i eeoay i sm#a: Typic Haplohumult
0-20 Apl 10YR3/2 SCL 1VIFSBK S, VFri, SS/VP  clear, smooth 4.5 -
20-31/48  Ap2 10YR3/1 SCL 2FMSBK S, VFri, SS/VP  abrupt, wavy 5.0 -
48-70 Btl 7.5YR4/4,7.5YR3/2 SCL 2FMSBK SH, Fri, SS/VP  gradual, smooth 4.5 few fine subrounded Mn oxide nodules
70-99 B2 7.5YR5/4 SC 2FMSBK SH, Fri, SS/VP  abrupt, smooth 4.5 few very fine rounded Mn oxide nodules
99-132 2Ab 7.5YR3/2,7.5YR4/4 SL 2FMSBK S, VFri, SSMP  abrupt, smooth 5.0 few traces of charcoal and dead roots, a medium hole of
unidentified animal nest
132-156 2Btgbl 10YR5/2, 10YR5/4 SC 3FMSemi-ABK  SH, F, SS/VP gradual, smooth 4.5 few traces of charcoal, few traces of very fine mica
7.5YR5/8, 7.5YR4/6 flakes
156-180  2Btgb2 10YR6/2 SC 3FMSemi-ABK  H, F, SS/VP abrupt, smooth 4.5 few traces of organic material accumulation, few sand,
7.5YR4/4,7.5YR3/4 pockets
few traces of very fine mica flakes
180-200+ 3Agb 7.5YR5/2 SC 3FMSBK H, F, MS/VP - 45 few traces of charcoal and dead roots

7.5YR3/4, 10YR5/8

61



MSWUINT 2 (A1D)

Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others

(cm) mottle pH

sfaamurliazid (INT-2) v seeoey Ui 38wRa: Typic Palehumult

0-20/30 Apl 5YR3/2, 5YR4/6 SC 2V{FSBK S, Fri, MS/VP clear, wavy 5.5 -

30-45 Ap2 5YR2.5/1, 5YR4/6 SCL 1,2VIFSBK S, VFri, MS/VP  abrupt, smooth 5.5 -

45-65/74  Btl 5YRS5/6,7.5YR4/4 SC 2FMSBK SH, F, SS/VP clear, wavy 55 few organic material accumulation along root channels

74-100 Bt2 S5YR4/4,2.5YR4/8 SC 2FMSBK SH, F, SS/VP gradual, smooth 5.5 common organic material accumulation along root channels, few
traces of dead roots

100-126  Bt3 2.5YR4/8, 5YR4/4 SC 3FMSBK SH, F, SS/VP gradual, smooth 5.5 few organic material accumulation along root channels, few
traces of weathered feldspar

126-151 B¢ 2.5YR5/8 SC 3FMSBK SH, F, SS/VP gradual, smooth 5.0 very few organic material accumulation along root channels, few
traces of weathered feldspar

151-179  Bt5 2.5YR6/8, S5YR6/8 SC 3FMSemi-ABK  H, F, SS/VP clear, smooth 5.5 few traces of dead roots, common traces of weatherded feldspar

179-200+ BCrt 2.5YR6/8,2.5YR4/8, SC 3FMRS SH, F, SS/VP - 55 few traces of dead roots

7.5YR6/8

€6l



MI1INUINN 2 (AD)

Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others

(cm) mottle pH

uifaawdd (INT-3) v IeeioayUR K : Typic Palehumult

0-26/34 Ap SYR4/4 SL 2V{FSBK S, VFri, SS/VP  distinct, wavy 5.5 -

34-57 Btl 2.5YR3/4 SCL 2VIFMSBK S, VFri, SS/VP  clear, smooth 5.5 -

57-87 Bt2 2.5YR4/6 SC 2FMSBK S, VFri, SS/VP  gradual, smooth 5.5 few traces of dead roots

87-118 Bt3 10R4/6 SC 2FMSBK S, VFri, SS/VP  diffuse, smooth 5.5 few fine krotovinas mainly filled up with very fine sands

118-144 Bt4 10R4/8 SC 2FMSBK SH, Fri, SS/VP  diffuse, smooth 5.0 few fine sand pockets cemented by Mn oxides

144-167 Bt5 10R4/8 SC 2FMSBK SH, Fri, SS/VP  gradual, smooth 5.5 few fine sand pockets cemented by Mn oxides, few traces of
weathered feldspar

167-200+ Bt6 10R4/8 SC 3FMSBK SH, Fri, SS/VP - 5.5 few angular gravel of rock fragments

uasana (INT-4) W e oY URIBURA: Typic Palehumult

0-20 Ap 5YR3/3 SL 2VIFSBK S, VFri, SS/VP  smooth, clear 6.0 common very fine subrounded coated sand

20-48 Btl 2.5YR3/4 SCL 2VIFSBK S, VFri, SS/VP  smooth, diffuse 6.0 a large hole of termite nest

48-77 Bt2 2.5YR4/4 SCL 2FMSBK S, VFri, SS/VP  diffuse, clear 5.5 -

77-100 Bt3 2.5YR4/8 SC 2FMSBK SH, Fri, SS/VP  diffuse, clear 6.0 -

100-129 B4 10R4/6 SC 2FMSBK SH, Fri, SS/VP  diffuse, clear 6.0 -

129-151  BtS 10R4/8 SC 3MCSBK SH, Fri, SS/VP  diffuse, clear 6.0 -

151-179  Bt6 10R4/8 SC 3MCSBK SH, F,SS/VP  diffuse, clear 6.0 few fine krotovinas

179200  Bt7 10R4/8 SC 3MCSBK SH, Fri, SS/VP - 55 -

¥61



MIINUINT 2 (A1D)

Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others
(cm) mottle pH
mlaslsaiseregu (INT-5) niietoaywuisenia: Typic Palehumult
0-27 Ap 7.5YR2.5/1 SCL 1,2VIFSBK S, VFri, SS/VP  clear, smooth 6.0 -
27-51 Bt 7.5YR3/3 SCL 1,2VIFSBK S, VFri, SS/VP  clear, smooth 6.0 few small subrounded gravel of weathered granite
51-70 Ab 7.5YR3/1,7.5YR3/3 SCL 1,2VIFMSBK S, VFri, SS/VP  clear, smooth 6.0 few small angular gravel of weathered schist and granite
70-89 Btbl 5YR3/3 SCL 1,2FMSBK S, VFri, SS/VP  clear, smooth 6.0 few small angular gravel of weathered schist and granite,
few traces of weathered feldspar and quartz
89-110 Btb2 7.5YR4/6 SCL 1,2FMSemi-ABK S, VFri, SS/VP  gradual, smooth 6.0 common small and medium angular and subrounded
1,2FMSBK gravel of weathered schist and granite
110-136 Btb3 7.5YR5/6,7.5YR3/4 SC 1,2FMSemi-ABK  SH, Fri, SS/VP  abrupt, smooth 6.0 few small angular gravel of weathered schist, common
1,2FMSBK small to medium subrounded gravel and small
subrounded cobbles of weathered granite
136-170 Btb4 2.5YR3/4 SC 2FMSBK SH, Fri, SS/VP  gradual, smooth 6.5 few fine krotovinas filled up with sand particles
170-200+  Btb5 2.5YR3/4,2.5YR4/8 SC 2FMSBK SH, Fri, SS/VP - 6.5 -

S61



MI1INUINN 2 (AD)

Depth Horizon  Soil colour — Texture Structure Consistence Boundary Field Others

(cm) mottle pH

mladlsafeuansere’ (INT-6) aaniindnd: Typic Haplohumult

0-27 Ap 5YR4/4 SC 3VIFMSBK H,F, SS/VP abrupt, smooth 7.0 few traces of charcoal, few traces of dead roots, few traces of mica flakes

27-48 Btl 2.5YR4/6 SCL 2V{FSBK S, Fri, SS/VP gradual, smooth 5.0 Few large holes of termite nest, few small subrounded and angular of
fresh quartz

48-73 Bt2 10R4/6 SCL 2V{FSBK S,Fri, SS/VP gradual, smooth 6.0 very few traces of mica flakes, few small subrounded and angular gravel
of fresh quartz

73-93/99  Bt3 10R4/8 SCL 2V{FSBK S, Fri, SS/VP clear, wavy 6.0 very few traces of mica flakes and possibly olivene and honblend
minerals, common small and medium angular pebbles of slighly to
highly weathered gneiss

99-125" BCrt 10R4/8 SCL 2V{FSBK S, Fri, SS/VP - 6.5 very few traces of mica flakes, few small angular gravel of fresh quartz

961



MSNUINN 2 (71D)

Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others

(cm) mottle pH

mlaalsaSounBin (INT-7) aan#ian«: Ultic Hapludalf

0-10 Ap 7.5YR4/4, 5YRS/8 SC 3VIFMSBK VH, F, SS/VP abrupt, smooth 7.0 few small angular gravel of fresh quartz

10-36 Btl 2.5YR5/8, 5YR6/8 SC 3ViFsemi-ABK  H, Fri, SS/VP clear, smooth 6.5 common traces of dead roots, few medium and angular

gravel weathered granite

36-70 B2 7.5YR6/8,2.5YR4/6, SC 3FMsemi-ABK  SH, Fri, SS/VP  abrupt, smooth 6.5 a presence of boulder rocks starting from this layer
2.5YR6/8 downward, few traces of dead roots

70-100 Bt3 7.5Y5/8 SC 3FMSBK SH, Fri, SS/VP  clear, smooth 6.0 few small to medium angular gravel of fresh quartz
2.5YR3/6, 10YR5/8

100-130 Bt4 10YR6/8 SC 3FMSBK SH, Fri, SS/VP - 6.0 few small to medium angular gravel of fresh quartz

5YRS5/8,2.5YR2/8

L61



MSWUINN 2 (71D)

Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others

(cm) mottle pH

wunn lisimslFselewi ANT-8) ¥V dweEeerda: Typic Haplohumult

0-22 Apl 10YR4/4 SCL  2VfFSBK S, Fri, SS/MP abrupt, smooth 6.0 -

22-38 Ap2 10YR4/4, 7.5YR4/4 SC 3VIFSBK SH, F, SS/VP clear, smooth 55 few fine spots of organic matter accumulation

38-60 Btl 5YR4/6,7.5YR4/4 SC 2VIFSBK S, Fri, SS/VP gradual, smooth 6.0 few very fine spots of organic matter accumulation, few
traces of dead roots

60-89 Bt2 2.5YR4/6 SC 2V{FSBK S, Fri, SS/VP gradual, smooth 6.0 few very fine spots of organic matter accumulation, few
small to medium angular gravel of fresh quartz, few
traces of dead roots

89-116 Bt3 2.5YR4/8 SC 3FMsemi-ABK S, Fri, SS/VP gradual, smooth 6.0 few fine soft nodules of Mn oxide

116-138/170  Bt4 2.5YR5/8 SC 2FMsemi-ABK S, Fri, SS/VP abrupt, wavy 5.5 common small to medium angular gravel of fresh quartz

170-200" Crt 7.5YR6/8, 7.5YRS/1 - RS - - 45 -

861



MSNUINN 2 (71D)

Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others

(cm) mottle pH

iJas¥sansenses (INT-9) vivielosrniia: Typic Haplohumult

0-19 Ap 10YR3/2 SCL 2VIFSBK S, Fri, SS/VP abrupt, smooth 7.0 -

19-37 BA 7.5YR5/6,7.5YR3/2 SC 3FSBK SH, F, SS/VP clear, smooth 5.0 few large angular pebbles of weathered gneiss, few traces
of dead roots

37-59 Btl 5YR5/8 SC 3FSBK SH, F, SS/VP gradual, smooth 5.5 few traces of dead roots, few very fine spots of Mn oxide
accumulation

59-81 Bt2 2.5YR4/8 SC 2FMSBK S, Fri, SS/MP gradual, smooth 5.5 few medium to large angular pebbles of highly weathered
gneiss, few very fine spots of Mn oxide accumulation

81-100 Bt3 2.5YR4/8 SC 2FMSBK S, Fri, SS/MP gradual, smooth 5.5 few medium to large angular pebbles of highly weathered
gneiss, few very fine spots of Mn oxide accumulation

100-132  Bt4 2.5YR5.8 SC 2FMSBK S, Fri, SS/VP clear, smooth 5.0 few large angular pebbles and small to medium angular
boulder of highly weathered gneiss

132-163  Bt5 10R4/8 SC 3FMsemi-ABK S, Fri, SSMP gradual, smooth 5.5 few small to medium angular pebbles of highly weathered
gneiss, few small angular gravel of fresh quartz

1632000 Bt6 10R4/8 SC 3FMsemi-ABK S, Fri, SS/MP - 5.5 few small angular gravel of fresh quartz

661
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Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others

(cm) mottle pH

mlasfienazauilgn AINT-10) vithegosrna: Typic Haplohumult

0-20/26 Ap 10YR4/2,7.5YR4/3 SCL 3VISBK S, Fri, SS/VP abrupt, wavy 5.0 few traces of charcoal, few traces of dead roots

26-49 Btl 5YR5/6,7.5YR4/4 SC 2FMSBK S, Fri, SS/VP clear, smooth 5.5 few traces of charcoal, few channels of dead root filled up
with decomposed material and fine earth

49-69 Bt2 5YR6/8, 7.5YR6/8 SC 3FMSBK SH, Fri, SS/VP clear, smooth 5.5 few medium to large channels of dead root filled up with
decomposed material and fine earth

69-98 Bt3 2.5YR6/8,7.5YR6/8  SC 3FMSBK SH, Fri, SS/VP clear, smooth 5.0 few medium to large channels of dead root filled up with
decomposed material and fine earth

98-124 Bt4 2.5YR7/8,10YR7/8, SC 3FMsemi-ABK  SH, F, SS/VP clear, smooth 4.5 few small to medium channels of dead root filled up with

2.5Y7/4 decomposed material and fine earth

124-151 Bt5S 2.5YR7/6, 10YR7/8 SC 3FMsemi-ABK  SH, F, SS/SP clear, smooth 4.5 few small channels of dead root filled up with
decomposed material and fine earth

151-165/180  Bt6 2.5YR7/6,2.5Y7/6 SCL 3FMsemi-ABK  SH, F, SS/MP abrupt, wavy 4.5 few medium channels of dead root filled up with
decomposed material and fine earth

180-210" Bt7 2.5Y7/8,2.5YR6/8 SCL 3FMsemi-ABK  SH, F, SSMP - 4.5 -

00¢
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Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others
(cm) mottle pH
Wuithans (INT-11) ¥ eelesda: Typic Hapludult
0-16/29 A 10YR4/3, 7.5YR6/8 SCL 3VIFSBK S, Fri, MS/VP  abrupt, wavy 45 common traces of dead roots
29-20/82 Btl 2.5YR5/6,7.5YR6/8, SCL 3FSBK SH, F, SS/VP abrupt, broken 4.5 common traces of dead roots, few medium holes of termite nest
10YR7/6
82-25/125 B2 10R5/4, 5YR6/8 SCL 2Fsemi-ABK S, Fri, SS/VP clear, broken 4.0 few traces of dead roots, common medium spots of organic
matter accumulation mainly in root channels
125-38/164 Bt3 10R5/6, 10R5/4, SCL 3FMsemi-ABK  SH, F, SS/VP clear, broken 4.0 few traces of dead roots
2.5Y7/8
164-105/200 Bt4 10R5/4, 10R5/6, SCL 2FMsemi-ABK  SH, F, SS/VP clear, irregular 4.0 few traces of dead roots
2.5Y6/8
- BCrtl 10R5/4, 10R5/6, SCL 2FMsemi-ABK ~ SH, F, SS/MP  clear, irregular 4.0 few traces of dead roots
5Y8/8
- BCrt2 10R5/4,2.5Y7/8 SCL 2FMsemi-ABK  SH, F, SS/MP - 4.0 few traces of dead roots
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Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others

(cm) mottle pH

ulaalaAn (INT-12) v degeenisiios: Typic Haplohumult

0-12/18 Ap 5YR3/2 SCL 3MSBK SH, F, MS/VP  distinct, wavy 45 few small angular stones of weathered gneiss

18-32 Btl S5YRA4/6,2.5YR3/1 SCL 2FMSBK S, Fri, MS/VP  gradual, smooth 4.5 many small to large subangular stones and small subangular
boulders of weathered gneiss

32-60 Bt2 2.5YR4/8 SCL 2FSBK S, Fri, SS/VP gradual, smooth 4.5 many small to medium stones of weathered gneiss

60-80 Bt3 2.5YR4/4,2.5YR4/8 SCL 2Msemi-ABK S, Fri, MS/MP  diffuse, smooth 4.0 many small to large subangular stones and medium subangular
boulders of weathered gneiss

80-110 Bt4 2.5YR4/8 SCL 2MFsemi-ABK S, Fri, SS/MP - 4.5 mainly many large subangular boulders of weathered gneiss

wlaamuwl (INT-13) vivlaegipensdezios: Typic Palehumult

0-27 Ap S5YR3/3,5YR 3/4 SCL 3FMSBK SH, Fri, SS/VP  abrupt, smooth 5.0 -

27-50 Btl 2.5YR 4/1,2.5YR 4/8 SCL 2FSBK SH, Fri, SS/VP  gradual, smooth 5.5 common large subrounded boulders of weathered gneiss

50-72 Bt2 2.5YR 4/6,2.5YR 3/1 SCL 2FMSBK S, Viri, SS/VP  diffuse, smooth 5.5 -

72-100 Bt3 2.5YR 4/6 SCL 2FMSBK S, Viti, SS/VP  gradul, smooth 6.0 -

100-130 Bt4 2.5YR3/1,2.5YR 4/8 SCL 2FMsemi-ABK S, Vfii, SS/VP  gradual, smooth 5.5 common medium to large subrounded boulders of weathered
gneiss

130-180+ Bt4 2.5YR4/8 SCL 2FMsemi-ABK S, Vfii, SS/VP - 5.5 common medium to large rounded gravel and many very large

subrounded boulders of weathered gneiss
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Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others

(cm) mottle pH

wilaaiiae (INT-14) vivdegeeniez ios: Typic Palehumult

0-25 Apl 2.5YR 3/4,2.5YR2.5/1 SCL 2FMSBK S, Vfri, SS/VP  abrupt, smooth 5.0 few large rounded gravel of weathered gneiss, few trace
of charcoal

25-49 Ap2 2.5YR 3/2,2.5YR 4/8 SCL 2FMSBK S, Vfri, SS/VP  abrupt, smooth 5.0 -

49-66 Btl 2.5YR 4/6 SCL 2Msemi-ABK S, Vfri, SS/VP  clear, smooth 5.0 -

66-93 B2 2.5YR 4/8 SCL 2FMsemi-ABK S, Vfri, MS/VP  diffuse, smooth 5.0 few small angular stones of weathered quartz

93-122 Bt3 2.5YR 4/6 SCL 2FMsemi-ABK S, Vfri, MS/VP  diffuse, smooth 4.5 few trace of dead roots, common medium to large
rounded gravel of weathered gneiss

122-150 Bt4 2.5YR 4/8 SCL 2FMsemi-ABK S, Vfri, SSMP  diffuse, smooth 5.0 many small to large rounded gravel and common large
semi-angular boulders of weathered gneiss

150-180+ Bt5 2.5YR 4/8 SCL 2FMsemi-ABK S, Vfri, SSMP - 5.0 many small to large rounded gravel and many large

semi-angular boulders of weathered gneiss
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Depth Horizon Soil colour Texture Structure Consistence Boundary Field Others

(cm) mottle pH

WuithAvin INT-15) Whegeeniezrios: Typic Hapludult

0-18 A 2.5YR 3/4,2.5YR 4/1 SCL 2FSBK S, Fri, SS/VP distinct, smooth 6.0 few trace of dead roots

18-45 Btl 2.5YR 4/6,2.5YR 3/4 SCL 2FSBK S, Fri, SS/VP gradual, smooth 5.0 common small semi-angular boulders of weathered gneiss

45-72 B2 2.5YR 5/8,7.5YR 5/8 SCL 2FSBK S, Fri, SS/VP gradual, smooth 5.5 common small semi-angular boulders of weathered gneiss

72-105 Bt3 2.5YR 4/8 SC 3FMsemi-ABK  SH, F, MS/VP  clear, smooth 5.0 common small semi-angular boulders of weathered gneiss

105-136 Bt4 7.5YR 5/8,2.5YR 5/8 SCL 3FMsemi-ABK S, Fri, MS/VP gradual, smooth 4.5 common small semi-angular boulders of weathered gneiss

136-170 Bt5 10YR 7/8,2.5YR 4/8, SL 2Fsemi-ABK S, Fri, NS/SP clear, smooth 4.5 common medium to large semi-angular stones of highly
10YR &/1, 10R 3/4 weathered gneiss

170200+  BCrt 7.5YR 5/8, 10YR 8&/1, SCL 2FSBK S, Fri, SS/MP - 45 mainly highly weathered gneiss

2.5Y 6/8, 10R 3/4

¥0¢
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1U9AY (Texture)

SL
SCL
SC

= AuIIUYUNTY (sandy loam)
= AU M HEIUUNT 18 (sandy clay loam)

= AUt uns 19 (sandy clay)

Tagaada (Structure)

1
2
3

SBK  =Inseadauuudeumaeniunui (subangular blocky)

¥ £ v =
ABK =IﬂidﬁiNLLll‘]JﬂQﬂi’)1!LTiaﬂiJlqlllﬂiJ (subangular

A%

o]

RS

= 90U (weak)
<3
= yyausahunaig (moderate)

<3
= LULLTININ (strong)

blocky)
= az198ANIN (very fine)
= a21099 (fine)
=111na19 (medium)
= Y11 (croase)

Y A o Y o A
= Iﬂi\jﬁi’mm@\‘iﬂujﬁf!@uﬂuuﬂ

AMIIAARIVDIAL (Consistence)

S = Soft

SH = Slighly hard
H = Hard

VH = Very hard
Fri = Friable

VFri = Very friable

F = Firm

SS = Slighly sticky

MS = Moderately sticky
SP = Slighly plastic

MP = Moderately plastic
VP = Very plastic
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M3 1INt 3 Hansineiauanmen e vy afitimsAne
Depth Horizon Particle size distribution Textural class Bulk density Hydraulic conductivity
(cm) sand silt clay Mg m’) (cmhr’)
gke' )
wlaalsusouliaeniiosnuna (INT-1) niledesyuitaonia: Typic Haplohumult
0-20 Apl 680 198 122 Sandy loam 1.03 1.75
20-31/48  Ap2 513 314 173 Loam 1.12 3.88
48-70 Btl 491 176 333 Sandy clay loam 1.09 0.03
70-99 Bt2 607 115 278 Sandy clay loam 1.42 0.06
99-132  2Ab 698 171 131 Sandy loam 112 0.02
132-156 2Btgbl 389 290 321 Clay loam 1.25 0.32
156-180  2Btgb2 231 411 359 Clay loam 1.24 0.49
180-200" 3Agb 262 278 460 Clay 1.23 0.01
nlasnuliagia (INT-2) minedeeyuionis: Typic Palehumult
0-20/30 Apl 592 37 371 Sandy clay 1.22 1.78
30-45 Ap2 510 161 329 Sandy clay loam 1.22 0.01
45-65/74  Btl 479 100 422 Sandy clay 1.28 0.05
74-100 Bt2 415 92 494 Clay 1.38 0.04
100-126 Bt3 404 98 498 Clay 1.30 0.03
126-151 Bt4 400 140 460 Clay 1.17 0.38
151-179 BtS 449 159 392 Sandy clay loam 1.41 0.14
179-200° BCrt 535 165 299 Sandy clay loam 1.47 0.09
nalaanwdn (INT-3) niiaggeoyuiIona: Typic Palehumult
0-26/34 Ap 605 79 316 Sandy clay loam 1.23 9.23
34-57 Btl 436 184 380 Clay loam 118 18.51
57-87 Bt2 430 97 473 Clay 1.18 2.80
87-118 B3 441 78 481 Clay 1.28 1.22
118-144 Bt4 441 61 498 Clay 1.34 0.08
144-167  Bt5 444 63 494 Clay 142 0.03
167-200°  Bt6 434 68 498 Clay 1.44 0.87
ulasad (INT-4) Wgdosy U IeIR: Typic Palehumult
0-20 Ap 590 199 211 Sandy clay loam 1.12 4.40
20-48 Btl 476 216 308 Sandy clay loam 1.17 1.70
48-77 Bt2 501 98 401 Sandy clay 1.25 227
77-100 Bt3 481 105 413 Sandy clay 1.43 0.01
100-129 Bt 490 84 426 Sandy clay 1.45 0.01
129-151 Bt5 446 90 464 Clay 1.44 0.01
151-179  Bt6 481 55 464 Sandy clay 1.44 0.01
179-200°  Bt7 462 44 493 Sandy clay 1.44 0.01




MSWUINN 3 (71D)
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Depth Horizon Particle size distribution Textural class Bulk density Hydraulic conductivity
(cm) sand silt clay Mg m>) (cmhr')
( gke' )

nlaalsaSouadu (INT-5) Wiiie808y U811 : Typic Palechumult
0-27 Ap 728 133 139 Sandy loam 1.31 0.01
27-51 Bt 682 141 177 Sandy loam 1.23 5.84
51-70 Ab 670 135 194 Sandy loam 1.33 1.29
70-89 Btbl 726 101 173 Sandy loam 1.49 0.90
89-110 Btb2 677 150 173 Sandy loam 1.32 0.80
110-136 Btb3 670 98 232 Sandy clay loam 1.56 0.02
136-170 Btb4 607 93 300 Sandy clay loam 1.34 0.07
170-200" Btb5 569 106 325 Sandy clay loam 1.33 0.09
ulaslsedouansened (INT-6) a0 1iindna: Typic Haplohumult
0-27 Ap 638 168 194 Sandy loam 1.20 5.32
27-48 Btl 564 107 329 Sandy clay loam 1.23 5.65
48-73 Bt2 536 118 346 Sandy clay loam 1.33 0.20
73-93/99 Bt3 572 91 337 Sandy clay loam 1.09 0.04
99-125 BCrt 565 110 325 Sandy clay loam 1.24 0.01
waalsaFeuiiedn INT-7) a019i18n4: Ultic Hapludalf
0-10 Ap 624 140 236 Sandy clay loam 1.31 14.94
10-36 Btl 510 111 380 Sandy clay 1.41 3.00
36-70 Bt2 579 80 342 Sandy clay loam 1.43 0.47
70-100 Bt3 577 107 316 Sandy clay loam 1.51 0.08
100-130" Bt4 639 108 253 Sandy clay loam 1.50 1.44
AR 81952 Tond (INT-8) minesoomaa: Typic Haplohumult
0-22 Apl 461 265 274 Sandy clay loam 1.05 0.01
22-38 Ap2 383 275 342 Clay loam 1.27 0.11
38-60 Btl 345 195 460 Clay 0.94 0.41
60-89 Bt2 372 147 481 Clay 0.96 0.45
89-116 Bt3 432 142 426 Clay 1.21 0.75
116-138/170  Bt4 487 134 379 Sandy clay 1.43 0.42
170-200" Crt 727 96 177 Sandy loam 1.46 2.19
mlasfaansonod (INT-9) WegooHa: Typic Haplohumult
0-19 Ap 517 331 152 Loam 1.01 6.27
19-37 BA 398 185 418 Clay 1.06 0.31
37-59 Btl 380 118 502 Clay 1.08 0.27
59-81 Bt2 378 138 485 Clay 1.19 0.07
81-100 Bt3 394 146 460 Clay 1.21 0.06
100-132 Bt4 455 98 447 Sandy clay 1.22 0.38
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Depth Horizon Particle size distribution Textural class Bulk density Hydraulic conductivity
(cm) sand silt clay Mg m>) (cmhr)
( ghg - )
INT-9 (cont.)
132-163 Bt5 470 255 274 Sandy clay loam 1.36 0.02
163-200" Bt6 466 125 409 Sandy clay 1.37 0.02
wilasftonazaulgn (INT-10) T Typic Haplohumult
0-20/26 Ap 504 188 308 Sandy clay loam 0.91 0.13
26-49 Btl 348 222 430 Clay 1.01 4.99
49-69 Bt2 352 256 392 Clay loam 0.93 1.22
69-98 Bt3 370 322 308 Clay loam 1.32 0.02
98-124 Bt4 388 342 270 Loam 1.31 0.01
124-151 Bt5 416 365 219 Loam 1.40 0.29
151-165/180  Bt6 463 330 207 Loam 1.42 0.43
180-210 Bt7 432 366 202 Loam 1.33 0.05
udithau (INT-11) T Typic Hapludult
0-16/29 A 450 183 367 Clay Loam 1.08 0.08
29-20/82 Btl 371 385 245 Loam 1.31 0.03
82-25/125 Bt2 411 370 219 Loam 1.33 0.18
125-38/164 Bt3 408 330 262 Loam 1.35 0.08
164-105/200  Bt4 327 424 249 Loam 1.42 0.02
- BCrtl 400 364 236 Loam 1.44 0.01
- BCrt2 409 384 207 Loam 1.23 0.14
waafivdin (INT-12) viledesiuz ez ies: Typic Haplohumult
0-12/18 Ap 697 63 240 Sandy clay loam 1.46 0.08
18-32 Btl 586 89 325 Sandy clay loam 1.32 3.90
32-60 Bt2 641 81 278 Sandy clay loam 1.34 1.23
60-80 Bt3 672 45 282 Sandy clay loam 1.45 3.80
80-110 Bt4 632 77 291 Sandy clay loam 1.56 0.34
waamunl (INT-13) niaedeaaisziies: Typic Palehumult
0-27 Ap 649 73 278 Sandy clay loam 1.38 2.69
27-50 Btl 577 69 354 Sandy clay 1.26 1.20
50-72 Bt2 547 73 379 Sandy clay 1.24 2.89
72-100 Bt3 621 50 329 Sandy clay loam 1.20 0.77
100-130 Bt4 572 99 329 Sandy clay loam 1.22 1.03
130-180° Bt5 608 59 333 Sandy clay loam 1.43 0.16
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Depth Horizon Particle size distribution Textural class Bulk density Hydraulic conductivity
(cm) sand silt clay Mg m) (cmhr)
gkg' )

wilaeiine (INT-14) Miiaegosusszios: Typic Palehumult
0-25 Apl 635 99 266 Sandy clay loam 1.10 31.77
25-49 Ap2 655 134 211 Sandy clay loam 1.10 11.03
49-66 Btl 592 117 291 Sandy clay loam 1.22 11.08
66-93 Bt2 611 73 316 Sandy clay loam 1.15 5.04
93-122 Bt3 599 81 321 Sandy clay loam 1.05 1.80
122-150 Bt4 664 57 278 Sandy clay loam 1.30 0.35
150-180°  Bt5 702 53 245 Sandy clay loam 1.52 0.003
Hufithauen (INT-15) misedesiios voe: Typic Hapludult
0-18 A 619 86 295 Sandy clay loam 1.12 245
18-45 Btl 614 74 312 Sandy clay loam 1.14 1.37
45-72 Bt2 596 96 308 Sandy clay loam 1.30 1.38
72-105 Bt3 552 115 333 Sandy clay loam 1.20 2.34
105-136 Bt4 583 131 287 Sandy clay loam 1.47 0.01
136-170 BtS 628 132 240 Sandy clay loam 1.40 0.07
170-200°  BCrt 648 145 207 Sandy clay loam 1.46 0.02
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Sand size distribution

Pedon  Horizon  Very coarse sand  Coarse sand Medium sand Fine sand Very fine sand Total sand
( gkg' )
INT-1 Apl 59 210 220 128 63 680
INT-2 Apl 30 168 224 123 47 592
INT-3 Ap 21 145 235 153 51 605
INT-4 Ap 24 170 203 134 59 590
INT-5 Ap 85 290 185 108 60 728
INT-6 Ap 63 200 168 137 70 638
INT-7 Ap 69 207 163 150 35 624
INT-8 Apl 34 86 108 150 83 461
INT-9 Ap 30 64 130 184 109 517
INT-10 Ap 29 92 125 153 105 504
INT-11 A 9 33 107 185 116 450
INT-12 Ap 54 248 222 121 52 697
INT-13 Ap 43 268 203 95 40 649
INT-14 Apl 24 153 232 163 63 635
INT-15 A 27 134 217 168 73 619
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Depth Horizon pH 1:1 OM TotalN  Avai.P  Avai. K Extracable bases Sum Exch. CEC BS
base acidity
(cm) H,O KC1 Ca Mg K Na bysum  NH,OAc (%)
 C— gkg =) (=--mgkg ') ( e 3 S ——

uaslsasou laeniioanuna (INT-1) vihedosyuiiaenita: Typic Haplohumult

0-20 Apl 4.6 3.7 83.38 4.23 0.38 329.06 2.11 0.43 0.84 0.58 3.96 39.73 43.69 21.73 9.07
20-31/48 Ap2 4.3 4.2 72.82 3.92 0.33 63.89 0.28 0.04 0.16 0.20 0.70 36.74 37.44 17.24 1.86
48-70 Btl 4.5 4.1 28.66 1.18 0.83 80.67 0.32 0.09 0.21 0.10 0.73 19.48 20.20 9.24 3.59
70-99 Bt2 4.2 4.2 21.93 0.90 0.33 66.02 0.43 0.09 0.17 0.47 1.16 13.50 14.66 6.75 7.94
99-132 2Ab 4.2 5.7 41.31 1.74 0.25 55.43 0.38 0.08 0.14 0.28 0.89 20.23 21.12 13.12 4.19
132-156 2Btgbl 4.5 3.8 7.76 0.42 0.20 64.34 0.51 0.25 0.16 0.55 1.48 9.74 11.22 10.99 13.15
156-180 2Btgb2 43 4.7 4.04 0.28 0.06 80.62 0.60 0.35 0.21 1.37 2.53 10.49 13.03 10.50 19.44
180-200" 3Agb 4.6 38 31.40 0.73 0.43 40.69 0.44 0.25 0.10 0.32 111 25.49 26.60 15.38 4.17
udasmuvliag i3 (INT-2) wiagdooyuraouia: Typic Palehumult

0-20/30 Apl 4.9 4.8 49.13 0.17 0.13 92.28 1.39 0.27 0.24 0.65 2.55 17.24 19.79 11.37 12.88
30-45 Ap2 5.0 5.7 46.33 2.41 0.14 45.07 1.64 0.20 0.12 0.63 2.58 20.24 22.83 13.37 11.31
45-65/74 Btl 52 52 31.77 1.39 0.05 23.29 1.46 0.14 0.06 0.68 2.34 12.74 15.08 7.50 15.55
74-100 Bt2 53 53 11.20 0.52 0.02 23.81 1.07 0.21 0.06 1.48 2.82 14.24 17.06 5.25 16.55
100-126 Bt3 5.0 4.6 8.11 0.38 0.02 20.18 1.10 0.23 0.05 0.32 1.69 6.74 8.44 4.25 20.06
126-151 Bt4 5.0 4.8 6.08 0.28 0.01 29.36 1.10 0.29 0.08 1.00 2.47 5.24 7.72 3.62 32.05
151-179 Bt5 5.0 4.7 4.04 0.17 0.02 28.58 0.65 0.17 0.07 0.46 1.36 5.25 6.60 3.87 20.56
179-200" BCrt 4.8 4.5 3.05 0.10 0.04 44.97 0.51 0.14 0.12 0.66 1.43 4.50 5.92 4.75 24.07
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MINNUINN 5 (910)

Depth Horizon oM Total N Avai. P Avai. K Extracable bases Sum Exch. CEC BS
base acidity
(cm) H,0 KCl Ca Mg K Na by sum NH,OAc (%)
---------------- mg kg’ BT S——

uaandy (INT-3) niiaggooyuaouia: Typic Palehumult

0-26/34 Ap 4.8 4.6 48.92 1.99 0.21 51.68 0.77 0.15 0.13 1.36 241 19.49 21.90 13.49 11.02
34-57 Btl 53 4.6 30.41 1.18 0.06 25.00 0.97 0.09 0.06 0.41 1.54 12.74 14.27 16.25 10.76
57-87 Bt2 5.0 5.0 13.55 0.70 0.01 11.52 0.90 0.04 0.03 0.12 1.09 7.49 8.58 3.75 12.70
87-118 Bt3 5.1 5.6 9.62 0.45 0.02 14.08 0.70 0.07 0.04 0.79 1.59 7.50 9.08 3.62 17.48
118-144 Bt4 54 5.0 7.80 0.35 0.02 14.62 0.48 0.05 0.04 0.09 0.65 5.99 6.65 3.00 9.83
144-167 BtS 5.5 6.4 5.76 0.21 0.02 10.36 0.31 0.06 0.03 1.15 1.56 6.74 8.30 237 18.75
167-200" Bt6 5.0 4.9 4.40 0.21 0.02 25.45 0.33 0.24 0.07 0.30 0.93 6.74 7.68 2.12 12.17
uilaqe1d (INT-4) midedesyustaenta: Typic Palehumult

0-20 Ap 54 5.2 56.13 1.40 0.09 66.00 0.77 0.10 0.17 0.43 1.46 31.48 32.94 16.49 4.44
20-48 Btl 5.5 5.5 32.19 1.32 0.01 29.01 0.82 0.11 0.07 1.42 2.42 13.50 15.92 9.75 15.21
48-77 Bt2 5.6 53 9.76 0.52 0.01 13.73 0.83 0.11 0.04 0.57 1.55 7.49 9.04 4.75 17.12
77-100 Bt3 5.8 6.4 7.13 0.35 0.02 11.02 0.74 0.06 0.03 0.58 1.40 10.49 11.89 3.50 11.79
100-129 Bt4 59 5.8 6.08 0.28 0.02 10.85 0.65 0.08 0.03 0.52 1.28 6.75 8.02 2.75 15.91
129-151 BtS 6.0 5.8 6.93 0.31 0.01 10.67 0.57 0.13 0.03 0.48 1.20 6.75 7.95 3.25 15.08
151-179 Bt6 55 5.8 4.56 0.28 0.02 11.43 0.51 0.18 0.03 0.45 1.17 12.74 13.91 2.75 8.41
179-200" Bt7 5.5 6.2 3.73 0.28 0.01 13.35 0.42 0.18 0.03 0.83 1.46 6.74 8.20 4.50 17.77
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MTNUINN 5 (91D)

Depth Horizon pH 1:1 oM Total N Ava. P Avai. K Extracable bases Sum Exch. CEC BS
base acidity
(cm) H,0 KCl Ca Mg K Na by sum NH,OAc (%)
e T ) mg kg’ ) BT S——

ulasTsasouadu (INT-5) ¥1i10808Y U 13: Typic Palchumult
0-27 Ap 5.6 5.5 67.27 3.35 0.20 78.67 1.68 0.28 0.20 0.49 2.66 18.75 21.41 14.11 12.41
27-51 Bt 6.3 53 37.80 2.13 0.06 74.40 1.47 0.13 0.19 0.19 1.98 12.00 13.98 9.12 14.19
51-70 Ab 6.3 53 31.67 1.25 0.05 55.39 1.66 0.15 0.14 0.58 2.53 11.24 13.77 8.24 18.37
70-89 Btb1 6.7 5.0 21.10 1.08 0.06 45.81 1.30 0.10 0.12 0.48 1.99 7.49 9.48 5.75 20.95
89-110 Btb2 6.1 4.9 8.79 0.56 0.08 68.84 0.96 0.12 0.18 0.15 1.41 5.25 6.65 4.75 21.12
110-136 Btb3 6.1 53 11.53 0.49 0.04 18.39 1.07 0.13 0.05 0.53 1.78 5.25 7.03 4.25 25.33
136-170 Btb4 6.0 5.6 16.19 0.70 0.06 17.50 1.36 0.11 0.04 0.44 1.97 9.00 10.96 5.75 17.93
170-200" BtbS 6.0 53 8.11 0.42 0.02 16.61 0.95 0.10 0.04 0.21 1.30 7.50 8.80 3.87 14.80
mlaalsaSouansowes (INT-6) anniindna: Typic Haplohumult
0-27 Ap 6.4 5.9 52.74 241 0.44 394.74 9.95 2.18 1.01 0.34 13.48 10.50 23.97 17.36 56.21
27-48 Btl 5.4 4.7 18.76 0.94 0.11 293.01 1.23 0.25 0.75 0.34 2.57 11.24 13.81 5.62 18.59
48-73 Bt2 5.5 4.9 12.19 0.73 0.05 323.36 1.16 0.24 0.83 0.31 2.54 9.74 12.28 4.50 20.67
73-93/99 Bt3 5.6 5.1 9.15 0.63 0.02 229.99 0.68 0.25 0.59 0.30 1.81 8.25 10.06 3.75 17.98
99-125" BCrt 5.7 5.2 7.08 0.42 0.00 246.60 0.77 0.34 0.63 0.23 1.97 6.75 8.72 3.25 22.60
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MTNUINN 5 (91D)

Depth Horizon pH 1:1 OoM Total N Avai. P Avai. K Extracable bases Sum Exch. CEC BS
base acidity
(cm) H,0 KCl Ca Mg K Na by sum NH,OAc (%)
--------- gkg'-)  (--mg kg'emmr) omol kg’

waslsuSounwin INT-7) aa1indn4: Ultic Hapludalf
0-10 Ap 6.5 6.1 41.87 2.09 0.53 489.66 10.02 2.01 1.25 0.42 13.70 7.50 21.20 15.86 64.64
10-36 Btl 6.3 5.6 9.47 0.59 0.35 375.71 3.52 1.02 0.96 0.51 6.01 6.75 12.76 6.62 47.10
36-70 Bt2 6.1 5.6 6.43 0.49 0.56 348.81 2.07 0.56 0.89 0.70 4.22 5.25 9.47 5.12 44.58
70-100 Bt3 6.0 5.6 3.05 0.35 0.08 348.09 1.46 0.46 0.89 0.55 3.36 5.25 8.61 5.13 39.02
100-130" Bt4 5.9 54 3.39 0.21 0.02 234.76 1.09 0.37 0.60 0.84 2.90 4.50 7.40 3.62 39.21
A1 181952 TomnT (INT-8) midegoomaa: Tpic Haplohumult
0-22 Apl 52 4.4 56.24 2.81 0.08 267.71 3.89 0.95 0.68 0.28 5.80 20.98 26.78 14.61 21.65
22-38 Ap2 53 4.3 57.03 3.00 0.09 148.69 2.87 0.53 0.38 0.20 3.98 23.24 27.21 12.24 14.61
38-60 Btl 5.5 4.5 26.86 1.64 0.02 172.39 1.86 0.51 0.44 0.59 3.39 15.74 19.13 10.37 17.73
60-89 Bt2 5.5 4.7 15.20 0.91 0.03 236.40 1.44 0.59 0.60 0.17 2.81 12.75 15.55 7.12 18.05
89-116 Bt3 5.7 4.8 8.83 0.59 0.00 219.81 1.18 0.58 0.56 0.34 2.66 10.49 13.15 5.87 20.23
116-138/170 Bt4 5.7 4.9 4.75 0.35 0.00 175.38 0.80 0.32 0.45 0.61 2.19 7.50 9.68 6.00 22.58
170-200 Crt 5.7 4.7 1.69 0.07 0.11 102.72 0.62 0.13 0.26 0.78 1.79 3.00 4.79 3.75 37.40
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MTNUINN 5 (91D)

Depth Horizon pH 1:1 oM Total N  Avai. P Avai. K Extracable bases Sum Exch. CEC BS
base acidity
(cm) H,0 KCl1 Ca Mg K Na by sum NH,OAc (%)
(- gkg - ) (—-mgkg - ) (e e ——

wlasrSsanseed (INT-9) WiwgooHa: Typic Haplohumult

0-19 Ap 6.2 5.2 61.87 2.71 0.21 296.82 6.89 3.70 0.76 0.54 11.89 16.48 28.38 15.75 41.91
19-37 BA 4.8 4.0 30.70 1.40 0.02 50.27 0.83 0.37 0.13 0.58 1.90 19.50 21.40 8.62 8.88
37-59 Btl 5.0 4.1 13.81 0.77 0.02 27.82 1.19 0.15 0.07 0.09 1.50 15.73 17.24 6.74 8.72
59-81 Bt2 54 4.2 6.43 0.42 0.02 11.79 0.80 0.08 0.03 0.56 1.47 12.74 14.21 6.25 10.33
81-100 Bt3 5.0 4.0 3.71 0.28 0.02 17.08 0.69 0.08 0.04 0.36 1.17 10.49 11.66 4.12 10.05
100-132 Bt4 5.0 4.0 3.05 0.28 0.02 12.80 0.57 0.06 0.03 0.67 1.34 8.24 9.58 4.00 13.97
132-163 BtS 5.4 4.2 3.05 0.17 0.03 7.71 0.47 0.06 0.02 0.52 1.07 5.99 7.07 3.75 15.17
163-200" Bt6 5.2 4.2 3.04 0.14 0.10 9.62 0.27 0.04 0.02 0.19 0.53 6.75 7.28 4.50 7.33
wilasfiouazaulgn (INT-10) WiegooHa: Typic Haplohumult

0-20/26 Ap 4.7 4.2 58.73 2.26 0.18 71.13 1.18 0.65 0.18 0.32 2.33 23.23 25.56 16.00 9.12
26-49 Btl 5.1 4.1 18.61 0.83 0.01 11.10 0.87 0.06 0.03 0.41 1.37 14.24 15.61 6.50 8.76
49-69 Bt2 5.2 4.0 8.78 0.45 0.04 7.36 0.87 0.10 0.02 0.83 1.83 8.99 10.82 4.75 16.88
69-98 Bt3 5.0 3.9 4.39 0.35 0.00 7.29 0.58 0.10 0.02 0.21 0.90 7.49 8.39 4.00 10.74
98-124 Bt4 5.0 3.9 3.52 0.21 0.01 8.86 0.56 0.32 0.02 0.65 1.55 5.99 7.55 3.62 20.58
124-151 Bt5 5.1 3.9 2.85 0.21 0.01 6.08 0.56 0.51 0.02 0.71 1.80 5.25 7.04 3.62 25.51
151-165/180  Bt6 4.9 3.8 2.58 0.14 0.01 6.04 0.16 0.18 0.02 0.89 1.24 5.25 6.49 3.50 19.13
180210 Bt7 5.1 3.8 1.96 0.07 0.00 6.33 0.11 0.11 0.02 1.12 1.35 6.00 7.35 3.25 18.41
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MTNUINN 5 (91D)

Depth Horizon pH 1:1 OM Total N Avai. P Avai. K Extracable bases Sum Exch. CEC BS
base acidity
(cm) H,0 KCl Ca Mg K Na by sum NH,OAc (%)
--------- T T T e e M e < —

fudithey (INT-11) WiegooHa: Typic Hapludult
0-16/29 A 4.5 3.7 50.96 1.80 0.06 22.37 0.58 0.11 0.06 0.52 1.27 24.74 26.01 17.09 4.89
29-20/82 Btl 4.7 3.8 10.82 0.42 0.04 8.99 0.34 0.03 0.02 0.61 1.00 9.75 10.74 5.50 9.27
82-25/125 Bt2 4.7 3.9 3.05 0.24 0.05 5.91 0.30 0.02 0.02 0.31 0.64 7.50 8.13 4.12 7.81
125-38/164 Bt3 4.8 3.9 5.10 0.14 0.02 5.55 0.36 0.02 0.01 0.67 1.06 5.99 7.06 3.87 15.07
164-105/200 Bt4 4.7 3.8 2.69 0.10 0.04 4.55 0.23 0.02 0.01 0.16 0.42 6.00 6.42 3.50 6.55
- BCrtl 4.7 3.9 2.03 0.07 0.00 6.51 0.24 0.02 0.02 0.63 0.91 6.00 6.91 3.75 13.22
- BCrt2 4.7 3.8 4.76 0.07 0.01 10.27 0.20 0.02 0.03 1.06 1.31 5.24 6.55 3.25 19.98
1lasiin (INT-12) Miilegeausisyies: Typic Haplohumult
0-12/18 Ap 4.4 3.2 66.13 1.82 0.34 66.37 0.45 0.07 0.17 0.23 0.92 14.98 15.90 7.12 5.76
18-32 Btl 4.6 3.7 33.26 0.42 0.10 51.86 0.76 0.07 0.13 0.10 1.07 9.73 10.80 5.50 9.89
32-60 Bt2 4.9 3.9 20.74 0.83 0.03 51.89 0.68 0.08 0.13 0.34 1.25 8.25 9.49 4.50 13.13
60-80 Bt3 4.8 4.0 8.48 0.14 0.02 56.32 0.76 0.08 0.14 0.11 1.09 4.50 5.59 3.25 19.52
80-110 Bt4 5.0 4.0 14.33 0.14 0.02 55.60 0.77 0.08 0.14 0.55 1.55 4.49 6.04 3.00 25.62
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MINHNUINN 5 (/D)

Depth Horizon pH 1:1 oM Total N Avai. P Avai. K Extracable bases Sum Exch. CEC BS
base acidity
(cm) H,0 KCl Ca Mg K Na by sum NH,OAc (%)
---------------- mg kg’ ( BT S——

wlaanuvl (INT-13) niaegeainioztios: Typic Palehumult
0-27 Ap 4.8 3.6 70.95 0.73 0.10 154.63 1.49 0.44 0.40 0.83 3.15 11.99 15.13 8.99 20.79
27-50 Btl 4.8 3.7 37.12 0.97 0.03 96.22 1.14 0.17 0.25 0.68 2.23 9.00 11.23 7.24 19.89
50-72 Bt2 4.8 4.1 17.30 0.49 0.01 81.37 1.68 0.19 0.21 0.22 2.30 7.49 9.79 3.75 23.50
72-100 Bt3 5.0 4.4 13.70 0.45 0.00 76.75 1.48 0.22 0.20 0.28 2.17 6.74 8.91 5.00 24.39
100-130 Bt4 52 4.8 7.86 0.07 0.00 62.89 1.64 0.29 0.16 0.76 2.84 5.99 8.84 4.75 32.17
130-180° BtS 5.4 4.9 1.46 0.21 0.00 38.26 1.60 0.30 0.10 0.25 2.25 4.50 6.75 4.25 33.37
uilaatiie (INT-14) wiedesnsioytios: Typic Palehumult
0-25 Apl 4.6 33 51.05 1.67 0.09 59.66 0.38 0.08 0.15 0.65 1.26 14.23 15.49 7.00 8.15
25-49 Ap2 4.9 3.8 54.67 1.67 0.07 41.25 0.20 0.05 0.11 1.19 1.55 14.23 15.78 8.24 9.80
49-66 Btl 4.5 3.6 31.99 0.70 0.02 42.61 0.36 0.08 0.11 0.83 1.38 10.50 11.88 7.25 11.62
66-93 Bt2 5.0 3.9 12.01 0.70 0.01 31.65 0.42 0.09 0.08 0.15 0.74 9.00 9.74 4.75 7.56
93-122 Bt3 4.8 4.0 7.91 0.28 0.00 34.21 0.38 0.08 0.09 0.40 0.88 7.49 8.36 7.49 10.51
122-150 Bt4 4.5 3.5 6.14 0.28 0.02 33.84 0.23 0.05 0.09 0.76 1.13 6.00 7.12 4.00 15.80
150-180 BtS 4.6 3.8 5.57 0.07 0.00 32.14 0.28 0.08 0.08 0.55 1.00 5.24 6.24 3.50 16.03
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MTNUINN 5 (91D)

Depth Horizon pH 1:1 OM Total N Avai. P Avai. K Extracable bases Sum Exch. CEC BS
base acidity
(cm) H,0 KCl Ca Mg K Na by sum NH,OAc (%)
e T ) ( mg kg’ ) ( BT ] S—

HuRthAun (INT-15) niedossioziios: Typic Hapludult
0-18 A 5.0 3.7 26.34 0.91 0.05 67.30 1.12 0.23 0.17 0.22 1.74 9.73 11.47 6.87 15.14
18-45 Btl 5.0 3.9 10.82 0.52 0.03 48.22 0.85 0.14 0.12 0.25 1.37 6.74 8.10 8.99 16.86
45-72 Bt2 4.9 3.9 13.77 0.35 0.04 50.82 0.94 0.15 0.13 1.24 2.46 5.24 7.70 5.62 31.92
72-105 Bt3 5.1 32 9.67 0.28 0.00 37.96 0.78 0.20 0.10 0.41 1.49 6.00 7.48 6.00 19.85
105-136 Bt4 4.8 32 5.57 0.14 0.01 22.40 0.32 0.17 0.06 0.73 1.28 4.49 5.77 4.25 22.18
136-170 Bt5 4.9 34 4.39 0.14 0.00 21.64 0.19 0.14 0.06 0.19 0.57 4.50 5.07 4.00 11.17
170-200" BCrt 53 3.9 3.22 0.14 0.00 25.85 0.11 0.11 0.07 0.60 0.88 3.75 4.63 3.25 19.01

LIT
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v 2
MIIWUINT 6 MIUUINGUYDTIOAY (181, 2542%; Soil Survey Division Staff, 1993)

o A 0'1 U tﬂy a QsJ‘ tﬂy a 1
ﬂ"lLifJﬂ“Vl’Jllﬂ AaNYUSIUDAY FUIHDAUAN 9

(Texture class)

1@un n91esiiana q (3w

Y
AUNTIY iHeAUeY . .
N319221089 NIWALDIANIN)NT 101U
sandy soil croase texture a 1 a a
(sandy soil) ( ) AUTIUTHAAN ) (MF1He1VYUAY
57U N9 uauIIU NI1vazvealu
AU LazNI1vazpeaNInuAu
39U)
a 1 tﬂy 9 1A 1 a 1
AUIIY ereuilunag Taun ausrulunsrevieny ausiu
(loamy soils) (moderately coarse-textured) uns1e ausiulunsigaziosa
dy Y T Aa 1 =) a
191 unag Taun ausrulunssazideniin au
(medium-textured) 32 Ausmunseuils uvaznieua
tﬂy = 9 =Y 1 = a 1 =
ieazdealunalg Taun ausnumiied ausnuviienlu
(moderately fine-textured) 318 AuTIUm e unseudla
a = d,; = Yy 1a =) a =)
AUIH LN 119azIDea Taun aumdiendunste aumilendu

(clayey soils) (fine textured) nyeutle uazaumiien




219

MIHUINTA 7 NN NMTUUITZAVANUHUMUUTINVOIAL

FZA1 (rating) ANPHUIUUTIY (Mg m_3)
&1 <12
AR ANCE 1.2-1.4
1hunan 1.4-1.6
ADUA g 1.6-1.8
q9 1.8-2.0
qann >2.0

N UINTIY (2529)

9

v 9 A
MTNUINN 8 Lﬂﬂ!CVTﬂTiLL”]NZ‘Tﬂ"IWﬂﬁﬁ"IﬁWI@QﬂuﬁmJ ’JGE{TJEJ‘LE"I

52AU (rating) anmmsthuesauRauF IR (cmhr')

#1270 (very slow) <0.125

1 (slow) 0.125-0.50

#111una19 (moderately slow) 0.50-2.00

111119 (moderate) 2.00-5.25

5911unana (moderately rapid) 5.25-12.50

59 (rapid) 12.50-25.00

59170 (very rapid) >25.00

11: O’Neal (1952)
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d' Y o w 1 A 9 a [ A =1 A
AT NHHUINT 9 VUBIINAAN 9 nFlumsisaiuszauautianianil !,Lazmiﬂszmummqﬂm

anYs ﬁmﬂiau (Land Classification Division {48$ FAO Project Staff, 1973; Soil

Survey Division Staff, 1993)

1. 1518 11 Tn519159% (total nitrogen)

32A1 (rating) N (g kg_l)
1110 (VL) <1.0
A1 (L) 1.0-2.0
1hunars (M) 2.0-5.0
a4 (H) 5.0-7.5
N (VH) >17.5
11: PRINNUMS TFNAY (2535)
2. ﬂﬁﬁ?awmﬁu (soil reaction), pH @u:i1=1:1)
FZA1 (rating) nde (range)
iWlunsaguusanniiga (ultra acid) <35
Lﬂuﬂmqummm (extreamly acid) 3.5-4.4
Wunsadainn (very strongly acid) 45.-5.0
Hunsada (strongly acid) 5.1-5.5
Wunsat a1 (moderately acid) 5.6-6.0
Hunsadniios (slightly acid) 6.1-6.5
Wunan (neutral) 6.6-7.3
I 1 3 L . .
uaantios (slightly alkaline) 7.3-7.8
I 1 .
Wuarahunais (moderately alkaline) 7.9-8.4
I 1 1% .
111A199@ (strongly alkaline) 8.5-9.0
duaasaun (very strongly alkaline) >9.0
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3. auﬂgﬁlfs’ﬁq (organic matter) (% organic carbon x 1.72)

3201 (rating) Wde (gkg)
@‘%mm (VL) <5

§1 (L) 5-10
ABUTIAT (ML) 10-15
11una1e (M) 15-25
ADUN G (MH) 25-35
g3 (H) 35-45
qaun (VH) > 45

4. Ysinaleanosaniluilse Towd (available P) (Bray 11)

€

32A1 (rating) WY (mg kg'l)
&1 (VL) <3
&1 (L) 36
ABUTIAT (ML) 6-10
11una1e (M) 10-15
ADUA19EI (MH) 15-25
a4 (H) 25-45
QN (VH) >45

5. S Tnumadouiiilugse Toand available K) (NH,0A¢)
YA (rating) Wiy (mg kg
&0 (VL) <30
1 (L) 30-60
1huna1e (M) 60-90
49 (H) 90-120

10 (VH) >120




6. aanana'la (extractable bases) (NH,OAc)

222

32AU (rating)

Wee (cmol kgEl)

extr. Ca extr. Mg extr. K extr. Na extr. bases
G%Hﬂﬂ (VL) <20 <0.3 <0.2 <0.1 <2.6
@oh L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1unang ™M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
93 (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
7. mmmmmﬂﬁ'ﬂmm@%aau (CEC)
32A1 (rating) We® (cmol kg_l)
G‘%mm (VL) <3
1 (L) 35
ABUTIAT (ML) 5-10
11una1e (M) 10-15
ADUA19E (MH) 15-20
49 (H) 20-30
9310 (VH) >30
8. mmﬁluﬁaﬁ'w”laaauﬁﬂwm (base saturation)
LAl (rating) N (%)
&1 (L) <35
1huna1e (M) 35-75
I (H) >175
NUIYLYIG) VL = G‘imm (Very low) L = sfﬁ (Low)
ML =fouined (Moderately low) M =11una1a (Medium)
MH = ﬂ'ﬂu"lgljwq 3 (Moderately high) H = g3 (High)
VH = g3u1n (Very high)
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4 ] Y A = 4
9. lﬂmcﬂﬂ'lillﬂ\?igﬂﬂﬁﬂ'l‘wﬂﬁﬂﬂllaﬂ!ﬂaﬂu]’lﬂ

520 (rating) USiansafinann/aen1d (cmol ke
&0 <1.0

@%1 1.0-2.0

1hunan 2.0-5.0

ADUN g 5.0-10.0

e 10.0-20.0

9110 >20

N1 UINTIY (2529)

4 a [ t4 a a a L4
ﬂTi]QN‘H’Jﬂﬁ 10 'J%ﬂW]ﬂgluigﬂUﬂQTNQﬂﬁJﬁuuﬁmﬂlﬂﬂﬂu Taamsissiunnnamsinsizv

AU (NBIF1529AY, 2523)

sgauany  Usum oas13ouay ANY s IERTRLY

L4 a S w A o A o A = A
PANTNYTYU  DUNTYINY AIUDUNT wanasu Woavosan  TwuneFoun

YoIAU (gkg") Aea uaalooen  @wlszlemi  $luilseTewd
(%) (cmolkg")  (mgkg) (mgkg')
& <15 (1) <35 (1) <10 (1) <10 (1) <60 (1)
1hunan 15-35 (2) 35-75 (2) 10-20 (2) 10-25 (2) 60-90 (2)
a9 >35 (3) >75 (3) >20 (3) >25 (3) >90 (3)

ana @ 4 a Janqg Y o 1 <
MNewe  A5ANIZAUANNRANANYIAIVEIAY 19T Inazuuy (@aravazuuuegluluduly
A1)
9 [ A9 1A 1 a A ] <o
DMAZUUUIING 7 HTOUBYNT DONAUNILAVANUYANANYYI DA
1 1 1T a A [ o
MAZUUUBYTZUIN 8-12 DoNAuliszAUANNgANaNYTaihuna

= 1w 1 1A @ J
5}1Mﬂzlluulﬂ1ﬂﬂ 13 W§®N1ﬂﬂ’ﬂ a’ﬂ’ﬂﬂl.lfligﬂUﬂDWNQﬂiJﬁ'inliﬂlQQ



224

sz iamsany tazmsnau

Fo-umana

% =} =} d‘ a

U heu 1 mne
da

anuNNA

152 3amsdAnen

o [ 9 d‘ o
dumarinnmsnuilagiiu

o o
aoninuilagiiv
NAUAAULAZ I ANIIFINT

=2 AN Yo
NUMIANEIN ATy

U1YING1 IUAINA
JUN 10 1WHIOU 2526
= ]
13ea 113
= [ a = =1 o a
wmMsAnszaulTayaes dnldgiisndas anzean

g

ATTUMINEAT N¥IIMeden 13 Teariageslv








