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Soil Profile Description

Soil name: Ao Luke series (Ak)

Classification (1998): very-fine, kaolinitic, isohyperthermic Rhodic Kandiudox.
Location: Ban Khiong Kob , Amphore Pathiu Changwat Chomporn

Relief: undulating Slope: 6-7 %
Physiography: erosion surface or denudation surface

Parent material: colluvium and residuum from limestone associated with shale.

Drainage: well drained Permeability: slow to moderate

Runoff: slow to medium

Natural vegetation or land use; durian.

Described by: Piboon Pramojanee & staff Date: Dec. 11, 1971
Horizon Depth {cm) Description
Ap 0-11 Dark reddish brown (2.5YR3/4) clay loam to clay; moderate fine to

mediumsubangular blocky structure; firm, sticky, plastic: many fine to
medium interstitial and common fine to very fine tubular pore; many fine
roots; slightly acid (field pH 6.5); clear, wavy boundary.

BA 11-18 Dark red (2.5YR3/6) clay; moderate fine to medium subangular blocky
structure; firm ,sticky, plastic; common fine cutan on roots holes; many
fine to medium interstitial and common very fine to fine tubular pores; many fine
and few large roots; slightly acid (field pH 6.5); diffuse, wavy boundary.

Bt1 18-67 Dark red (10R3/6)) clay, moderate fine to medium subangular blocky
structure; firm ,sticky, plastic; many fine cutan on ped faces and roots holes; many
fine interstitial and common very fine to fine tubular pores; many fine roots;
moderate acid (field pH 6.0); diffuse, wavy boundary.

Bt2 67-100 Dark red (10R3/6)) clay; moderate fine to medium subangular blocky
structure; firm ,sticky, plastic; common cutan on ped faces and roots
holes; many fine interstitial and many fine tubular pores; very few fine roots;

strongly acid (field pH 5.5); diffuse, wavy boundary.
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Soil name: Sai Buri series (BU)

Classification (1998): fine- silty, kaolinitic, isohyperthermic Aquic Kandiuduits.
Location: Sun Vijai Pidsuan, Amphoe Sawi, Changwat Chumporn.

Relief: level to nearly level Slope: 0-1 %
Physiography: low terrace or lower part of levee

Parent material: old alluvium

Drainage: somewhat poorly drained Permeability: moderate
Runoff: slow
Flooding depth: cm Duration: few days Frequency: flash flood or heavy rain

Natural vegetation or land use: sugar - cane

Described by: P. Hemsrichart Date: March 12, 1975
Horizon Depth (cm) : Description
A 0-8 Dark brown to brown (10YR4-5/3) silt loam; weak fine and medium

subangular blocky structure; friable, slightly sticky, slightly plastic; many
fine, fine and coarse roots; many fine mica flakes; strongly acid (field pH
5.5); clear, smooth boundary.

BA 8-26 Brown to yellowish brown (10YR5/3-4) silt loam; moderate medium and
coarse subangular blocky structure; friable, slightly sticky, many very
and fine interstitial pores, common medium tubular pores; common very
fine and few fine roots; many fine mica flakes; strongly acid (field pH
5.0); clear, smooth boundary.

Bt 26-47 Mixed pale brown (10YR6/3), brown (7.5YR5/4) and strong brown
(7.5YR5/B) silt loam; moderate medium and coarse subangular blocky
structure;  friable, sticky, plastic; broken thin clay films on ped faces;
common very fine interstitial and tubular pores; few very fine and fine
roots; many fine mica flakes; strongly acid (field pH 5.0); clear, smooth
boundary.

Btg1 47-65  Light brownish gray to light gray (10YR6-7/2) silt loam; many medium
distinct yellowish brown (10YR5/4), brown (7.5YR5/4) and strong brown
(7.5YR5/8) mottles; moderate medium and coarse subangular blocky

structure; friable, sticky, plastic; patchy thin clay films on ped faces;
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common very fine interstitial and tubular pores; few very fine roots; many
fine mica flakes; strongly acid (field pH 4.5); clear, smooth boundary.
Btg2 65-100 Light gray (10YR7/2) silt clay loam; many medium distinct yellowish
brown(10YR5/4), brown (7.5YR5/4) and strong brown (7.5YR5/8) mottles;
moderate medium and coarse subangular blocky structure; friable,
sticky, plastic; patchy thin clay films on ped faces; common very fine
interstitial and tubular pores; few very fine roots; many fine mica flakes;

strongly acid (field pH 4.5).

Soil name: Fang Daeng series (FD)

Classification (1998): fine-loamy, kaolinitic, isohyperthermic Rhodic Kandiudults.
Location: Ban Muang Daeng , Amphoe Pathiu, Changwat Chumporn.

Relief: gently undulating Slope: 3-4 %
Physiography: erosion surface or denudation surface

Parent material: transported from sandstone

Drainage: well drained Permeability: rapid

Runoff: medium

Natural vegetation or land use:

Described by: Piboon Pramojanee Date: Jan. 16,1974
Horizon Depth (cm) Description
Ap 0-9 Dark reddish brown (2.5YR3/4) clay loam; strong subangular blocky

breaking to granular structure; friable, slightly sticky, slightly plastic;
common tubular pores; common fine and medium roots; strongly acid
(field pH 5.5); clear, wavy boundary.

Bt1 9-36 Dark reddish brown to reddish brown(2.5YR3-4/4) sandy clay loam;
weak coarse subangular blocky structure; friable, slightly sticky, slightly
plastic; common thin cutan on ped faces and in pores; common fine to
fine tubular pores; few medium roots; strongly acid (field pH 5.5);
diffuse, wavy boundary.

Bt2 36-65 Dark red (2.5YR3/6) clay loam with sand; weak coarse subangular

blocky structure; friable, sticky, plastic; common thin cutan on ped
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faces; many fine to medium tubular pores; few medium roots; very
strongly acid (field pH 5.0); diffuse, wavy boundary.

Bt2 65-100 Dark reddish brown to dark red (2.5YR3/4-6) clay loam with sand;
moderate coarse subangular blocky structure; friable, sticky, plastic;
common thin cutan on ped faces; many fine interstitial and very fine to

fine tubular pores; few medium roots; very strongly acid (field pH 5.0).

Soil name: Krabi_series (Kbi)

Classification (1998): fine, kaolinitic, isohyperthermic Typic Kandiudults.
Location: Khao Luak Klang , Amphoe Sawi, Changwat Chumporn.
Relief: gently undulating Slope: 2-5 %
Physiography: denudation surface

Parent material: transpoi'ted from shale and equivalent

Drainage: well drained Permeability: moderate

Runoff: medium

Natural vegetation or land use: durian.

Described by: Prasat Rimchala & staff Date: Jan. 25, 1979
Horizon Depth (cm) Description
A 0-12 Dark brown to brown (10YR4/4) loam: moderate fine to medium

subangular blocky structure; hard, friable, slightly sticky, slightly plastic;

many fine and medium roots; strongly acid (field pH 5.5); gradual,

smooth boundary.

BA 12-25 Strong brown (7.5YR5/6) clay loam; moderate fine to medium subangular
blocky structure; hard, friable, slightly sticky, slightly plastic; many fin
and medium roots; very strongly acid (field pH 5.0); gradual, smooth
boundary.

Bt1 25-60 Yellowish red (5YR5/8) clay; moderate medium subangular biocky
structure; hard, friable, sticky, plastic; broken moderately thick clay
coating on ped faces and holes; many fine and few medium roots; very
strongly acid (field pH 5.0); gradual, smooth boundary.

Bt2 60-115 Yellowish red (2.5-5YR5/8) clay; weak fine to medium subangular blocky
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structure; hard, friable, sticky, plastic; broken moderately thick clay

coating on ped faces; many fine roots; very strongly acid (field pH 5.0).

Soil name: Khao Khat series (Kkt)

Classification (1998): clay-skeletal, kaolinitic, isohyperthermic Typic (Kandic) Plinthudults.
Location: Khao Kat , Amphoe Pathiu, Changwat Chumporn.

Relief: undulating Slope: 5-6 %

Physiography: denudation surface

Parent material: residuum or colluvium from shale and equivalent rocks

Drainage: moderate well drained Permeability: moderate

Runoff: medium

Natural vegetation or land use: oil palm.

Described by: Prasat Rimchala Date: May 14, 1974
Horizon Depth (cm) Description
A 0-9 Dark brown to brown (10YR3/3) loam; moderate fine to medium

subangular blocky structure; friable, nonsticky, nonplastic; many fine
and common medium roots; strongly acid (field pH 5.5); clear, smooth
boundary.

Bw 9-21 Yellowish brown (10YR5/6) and strong brown (7.5YR5/6) slightly gravelly
loam; weak fine to medium subangular blocky structure; friable,
nonsticky, nonplastic; many fine and few medium roots; gravels
composed of ironstone size 0.2-1.0 cm. (round and subrounded shape);
strongly acid (field pH 5.5); gradual, smooth boundary.

Btc1 21-43 Strong brown (7.5YR5/8) and yellowish red (5YR5/8) very gravelly clay;
unobserved structure; sticky, plastic; common moderately thick cutan on
ped faces; many fine roots; gravels composed of ironstone size 0.2-
1.0cm.(round and subrounded shape); strongly acid (field pH 5.5);
gradual, smooth boundary.

Btc?2 43-75 Yellowish red (5YR5/8) and strong brown (7.5YR5/8) very gravelly clay;
unobserved structure; sticky, plastic; many fine and few medium roots;

common moderately thick cutan on ped faces; gravels composed of
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ironstone size 0.2-2.0 cm. (round and subrounded shape); strongly acid
(field pH 5.5); diffuse, smooth boundary.

BCv 75-120 Red (10YR5/8) strong brown (7.5YR5/8) yellowish brown (10YR5/8) and
yellow (10YR7/8) clay; weathering shale.

Soil name: Khlong Thom _series (Km)

Classification (1998): fine loamy, kaolinitic, isohyperthermic Typic Kandiudults.
Location: Khao Tha Thane, Amphoe Sawi, Changwat Chumporn.

Relief: gently undulating Slope: 3-5 %
Physiography: erosion surface or denudation surface

Parent material: transported from granite

Drainage: well drained Permeability: moderate to rapid

Runoff: medium

Natural vegetation or land use: durian.

Described by: P. Vijarnsorn & staff Date: Aug. 11, 1975

Horizon Depth (cm) Description

Ap 0-12 Dark brown to brown (7.5YR4/4) sandy loam; weak subangular blocky
structure; very friable, nonsticky, nonplastic; abundant fine roots;
strongly acid (field pH 5.5); clear, smooth boundary.

Bw 12-28 Yellowish red (5YR4/6) sandy loam; weak to moderate fine subangular
blocky structure; friable, slightly sticky, slightly plastic; plentiful medium
and few coarse roots; very strongly acid (field pH 5.0); gradual, smooth
boundary.

Bt1  28-48 Yellowish red (5YR5/6) heavy sandy loam; moderate fine medium
subangular blocky structure; friable, slightly sticky, slightly plastic;
common thin cutan on ped faces; few medium and coarse roots; very
strongly acid (field pH 5.0); gradual, smooth boundary.

Bt2 48-100 Yellowish red (5YR5/6) fine sandy clay loam; moderate coarse
subangular blocky structure; firm, slightly sticky, plastic; many moderate
thick cutan on ped faces; very few medium roots; very strongly acid

(field pH 5.0); clear, smooth boundary.
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Bt3 100-150 Red (2.5YR5/8) heavy fine sandy clay loam; moderate coarse
subangular blocky structure; firm, sticky, plastic; common thin cutan on

ped faces; very few medium roots; very strongly acid (field pH 5.0).

Soil name: Khok Khian series (Ko)

Classification (1998): fine loamy, kaolinitic, isohyperthermic Typic Kandiaquults.
Location: Ban Don mamueang,Amphoe Sawi, Changwat Chumporn.

Relief: nearly level Slope: 1-2 %
Physiography: low alluvium

Parent material: old alluvium

Drainage: poorly drained Permeability: moderate
Runoff: slow

Natural vegetation or lahd_use: para- rubber.

Described by: F. J. Dent Date: April 18, 1969

Horizon Depth (cm) Description

Apg 0-10 Light brownish gray (10YR6/2) sandy loam; few fine mottles along roots;
moderate coarse subangular blocky structure; slightly hard, film, slightly
sticky, slightly plastic; few fine discontinuous random inped and exped,
simple open tubular and interstitial pores; many fine and medium roots;
very strongly acid (field pH 5.0); clear, smooth boundary.

Bg 10-21 Light gray (10YR7/1) sandy loam; many fine distinct yellowish brown
(10YR5/8) mottles; strong coarse subangular blocky structure; hard, very
film, slightly sticky, slightly plastic; few fine discontinuous random inped
and exped, simple open tubular and interstitial pores; few fine roots;
very strongly acid (field pH 5.0); gradual, smooth boundary.

Btg1 21-57 Light gray (10YR7/1) sandy clay loam; many medium distinct yellowish
brown (10YR5/6) mottles; moderate medium subangular blocky
structure; slightly hard, film, sticky, plastic; few patchy thin cutan inped
and exped, many discontinuous random inped and exped. simple open
tubular and interstitial pores; few fine roots; strongly acid (field pH 5.5);

gradual, smooth boundary.
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Btg1 57-100 Light gray (10YR7/1) sandy clay loam; many medium distinct yellowish
brown (10YR5/8) mottles; moderate medium subangular blocky
structure; slightly hard, film, sticky, plastic; few patchy thin cutan inped
and exped, common fine interstitial and few fine tubular discontinuous
random inped and exped, simple open pores; strongly acid (field pH

5.5); gradual, smooth boundary.

Soil name: Lang Suan series (Lan)

Classification (1998): isohyperthermic, coated Typic Quartzipsamments.

Location: Ban Thammarat, Amphoe Bang Saphan Noi, Changwat Prajuabkerekan.
Relief: gently undulating Slope: 2-5 %

Physiography: denudation surface

Parent material: transpoﬁe_d from sandstone

Drainage: somewhat excessively drained Permeability: rapid

Runoff: rapid

Natural vegetation or land use: oil palm.

Described by: W. Sirichuaychoo & S. Udomsri Date: July 15, 1996
Horizon Depth (cm) Description
Ap  0-10 Dark grayish brown (10YR4/2) loamy sand; weak fine subangular blocky

structure; very friable, nonsticky, nonplastic; common fine and medium
roots; slightly acid (field pH 6.5); abrupt, smooth boundary.

C1 10-23 Yellowish brown (10YR5/6) loamy sand; weak fine subangular blocky
structure; very friable, nonsticky, nonplastic; common fine and medium
roots; moderate acid (field pH 6.0); gradual, smooth boundary.

C2 23-40/50 Yellowish brown to light yellowish brown (10YR5-6/4) loamy sand; weak
fine subangular blocky structure; very friable, nonsticky, nonplastic;
common fine roots; moderate acid (field pH 6.0); gradual, smooth
boundary.

C3 40/50-84 Yellowish brown (10YR5/6) loamy sand; weak fine subangular blocky
structure; very friable, nonsticky, nonplastic; few fine roots; strongly acid

(field pH 5.5); gradual, smooth boundary.
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C4 84-100 Yellowish brown (10YR5/6) loamy sand; weak fine subangular blocky

structure; very friable, nonsticky, nonplastic; strongly acid (field pH 5.5);

clear, smooth boundary.

C5 100-135 Dark brown to brown (7.5YR4/4) loamy sand; weak fine subangular
blocky structure; very friable, nonsticky, nonplastic; strongly acid (field
pH 5.5); gradual, smooth boundary.

C6 135-160 Strong brown to (7.5YR5/6) loamy sand; weak fine subangular blocky
structure; very friable, nonsticky, nonplastic; strongly acid (field pH 5.5);

gradual, smooth boundary.

Soit name: La-ngu series (Lgu)

Classification (1998): fine, kaolinitic,isohyperthermic, coated Typic Quartzipsamments.
Location: Ban Khlong Th‘ong Lang, Amphoe Pathiu, Changwat Chumporn.

Relief: level Slope: 0 %

Physiography: low terrace or coastal plain

Parent material: old alluvium

Drainage: poorly drained Permeability: slow

Runoff: slow

Natural vegetation or land use: para — palm.

Described by: K. Busayamanont & staff Date: June 15, 1978
Horizon Depth (cm) Description
Apg 0-9 Gray (10YRS5/1) clay loam; many fine distinct dark brown to brown

(7.5YR4/4) along roots channels and common fine distinct yellowish
brown (10YR5/8) mottles; weak fine subangular blocky structure; friable,
stick, plastic; many fine and medium roots; neutral (field pH 7.0); clear,
wavy boundary.

Btg1 9-25 Light gray to gray (10YR6/1) clay; many fine distinct yellowish brown
(10YR5/6) and common fine distinct dark yellowish brown (10YR4/6)
mottles; moderate medium subangular blocky structure; friable, stick,
plastic; patchy thin clay coating on ped faces; many fine and few

medium roots; moderately atkaline (field pH 8.0); gradual, smooth
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boundary.

Btg2 25-87 Light gray to gray (10YR6-7/1) clay; many medium distinct brownish
yellow to yellowish brown (10YR5-6/8) mottles; moderate medium and
coarse subangular blocky structure; friable, very stick, very plastic;
continuous thick clay coating on ped faces and in pores; few fine roots;
moderately alkaline (field pH 8.0); gradual, smooth boundary.

Btg3 87-130 Light gray (10YR7/1) clay; many medium distinct brown (7.5YR5/6-8)
mottles; moderate medium and coarse subangular blocky structure;
friable,very stick, very plastic; continuous thick clay coating on ped
faces and in pores; few fine roots; few fine iron and manganese

manganese; moderately alkaline (field pH 8.0).

Soil name: Lamphu L a series (L))

Classification (1998): fine, mixed, semiactive, isohyperthermic Typic Palehumults.
Location: Ban Sung Kluay, Aphoe Pathiu, Changwat Chumporn.

Relief: gently undulating Slope: 2-3 %
Physiography: alluvium terrace

Parent material: transported material or old alluvium

Drainage: well drained Permeability: moderate

Runoff: medium

Natural vegetation or land use: para - paim.

Described by: Chanin Pintip Date: May 24, 1973
Horizon Depth (cm) Description
A 0-11 Yellowish brown (10YR5/4) clay loam; moderate fine and medium

subangular blocky structure; firm, sticky, plastic; common fine and
medium tubular pores, common medium roots; moderately acid (field pH
6.0); clear, smooth boundary.

Bt1 11-28 Yellowish brown (10YR5/6) clay loam; moderate medium and fine
subangular blocky structure; firm, sticky, plastic; common thin cutan on

ped faces and in pores, few fine and medium tubular pores, few

medium
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interstitial pores; few fine and medium roots; moderately acid (field pH
6.0); clear, smooth boundary.

Bt2 28-42 Yellowish brown (10YR5/8) clay; moderate medium and fine subangular
blocky structure; firm, sticky, plastic; common moderate thick cutan on
ped faces and in pores, common fine and medium tubular pores, very
few very fine and fine roots; strongly acid (field pH 5.5); clear, smooth
boundary.

Bt2 42-100 Strong brown (7.5YR5/6) clay; moderate medium and fine subangular
blocky structure; firm, sticky, plastic; continuous moderately thick cutan
on ped faces and in pores, common fine and medium tubular pores,

very few very fine and fine roots; strongly acid (field pH 5.5).

Soil name: Na Thawi series (Nat)

Classification (1998): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults.
Location: Ban Mab Ammarid, Amphoe Pathiu, Changwat Chumporn.

Relief: undulating Slope: 6-8 %
Physiography: denudation surface or erosion surface

Parent material: transported from sandstone

Drainage: well drained Permeability: moderate to rapid

Runoff: medium

Natural vegetation or land use: para — rubber.

Described by: Lek Moncharoen & staff Date: Nov. 23, 1970
Horizon Depth (cm) Description
Ap 0-11 Brown to dark brown (7.5YR4/4) sandy loam; weak very fine an0d fine

subangular blocky structure; very friable, nonsiicky, nonplastic; many
very fine and fine interstitial pores and common fine tubular pores; many
fine and few medium roots; strongly acid (field pH 5.5); clear, smooth
boundary.

Bw 11-26 Strong brown (7.5YR5/6) sandy loam; moderate fine and medium
subangular blocky structure; friable, nonsticky, nonplastic; iron oxide

coated on sand grains and bridge about 10-20%; common very fine and
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fine interstitial pores; few fine tubular pore; many fine roots; very strongly
acid (field pH 5.0); gradual, smooth boundary.

Bt1 26-80 Yellowish red to strong brown (5-7YR5/8) sandy loam to sandy sand
loam; moderate medium subangular blocky structure; friable, slightly
sticky, nonplastic; patchy thin cutan on ped faces and continuous thin
cutan along roots channels; common very fine interstitial and few fine
tubular pore; common fine and few medium roots; very strongly acid
(field pH 5.0); gradual, smooth boundary.

Bt2 80-110 Yellowish red (5YR5/8) sandy clay loam; moderate medium subangular
blocky structure; friable, slightly sticky, slightly plastic; patchy thin cutan
on ped faces and continuous thin cutan along roots channels; many
fine interstitial and common medium tubular pore; few fine roots; very
strongly acid (field pH 5.0); gradual, smooth boundary.

Bt2 110-160 Red to yellowish red (2.5-5YR5/8) sandy clay loam; moderate medium
subangular blocky structure; friable, slightly sticky, slightly plastic;
patchy thin cutan on ped faces and continuous thin cutan along roots
channels;many fine interstitial and common medium tubular pore;

common medium roots; very strongly acid (field pH 5.0).

Soil name: Padang Besar series (Pad).

Classification (1998): coarse-loamy over clayey-skeletal, siliceous over kaolinitic,
subactive, isohyperthermic Typic Paleudults.

Location: Ban Mab Ammarid, Amphoe Pathiu, Changwat Chumporn.

Relief: nearly level Slope: 1-2 %

Physiography: ailuvium terrace

Parent material: old alluvium

Drainage: well drained Permeability: rapid

Runoff; medium to rapid

Natural vegetation or land use: para — palm.

Described by: C. Pintip Date: June 2, 1972

Horizon Depth (cm) Description



A1 012
A2 12-25
Bw 25-37
Bt 37-72/90

Btc 72/90-100
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Brown (7.5YR5/4) loamy sand; weak fine and medium subangular blocky
structure; friable, nonsticky, nonplastic; many medium interstitial pores;
abundant fine and few medium roots; moderate acid (field pH 6.0);
gradual, smooth boundary.

Brown (7.5YR5/4) loamy sand; weak fine and medium subangular blocky
structure; friable, nonsticky, nonplastic; many medium interstitial pores;
few fine and medium roots; few pieces of charcoal; strongly acid (field
pH 5.5); gradual, smooth boundary.

Strong brown (7.5YR5/6) sandy loam; moderate medium and fine
subangular blocky structure; firm, slightly sticky, nonplastic; common
medium and find interstitial pores; few fine and medium roots; strongly
acid (field pH 5.5); gradual, smooth boundary.

Strong brown (7.5YR5/8) sandy loam; moderate medium and fine
subangular blocky structure; firm, slightly sticky, nonplastic; thin cutan
on ped faces; common medium and fine interstitial pores and few fine
tubular pores; very few very fine roots; very strongly acid (field pH 5.5);
clear, smooth boundary.

Yellowish red (5YR5/8) very gravelly sandy clay; moderate medium and
fine subangular blocky structure; firm, sticky, plastic; moderate thick
cutan on ped faces; common medium interstitial pores; gravels
composed mostly of rounded and subrounded quartzite, sandstone and

ironstone; very strongly acid (field pH 5.5).

Soil name: Phak_Kat series (Pat)

Classification (1998): fine, mixed, semiactive, isohyperthermic Plinthaquic Paleudalfs.

Location: Ban Mai Reub, Amphoe Pathiu, Changwat Chumporn

Relief: gently undulating Slope: 2-5 %

Physiography: aliuvium fan

Parent material: old alluvium

Drainage: somewhat poorly drained Permeability: moderate

Runoff: slow to medium
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Natural vegetation or land use: oil palm.

Described by: S. Kitiyarak & Chaengprai Date: Jan. 20, 1973
Horizon Depth (cm) Description
A 0-13

Bt 13-34

Btgv1 34-74

Btgv2 74-100

Dark brown (10YR3/3) clay loam; strong fine and medium subangular
blocky structure; hard, slightly firm, sticky, very plastic; many fine and
medium interstitial pores, few fine and medium tubular pores; many fine
and common medium roots; few fine subrounded iron nodules; slightly
acid (field pH 6.5); clear, smooth boundary.

Yellowish brown (10YR5/6-8) clay; common medium prominent red
(2.5YR4/6) and dark reddish brown (5YR3/6) mottles; moderate medium
and coarse subangular blocky breaking into strong fine subangular
blocky structure; friable, sticky, plastic; patchy moderately thick clay
coating on ped faces and thin continuous clay coating in pores; many
fine interstitial pores, common fine and few medium tubular pores;
common fine and  medium roots; common fine and medium iron-
manganese nodules; strongly acid (field pH 5.5); gradual, smooth
boundary.

Light gray (10YR7/2) clay; many medium prominent reddish brown
(5YR5/4) and yellowish red (5YR5/6) mottles; strong fine and medium
subangular blocky structure; friable, sticky, plastic; moderately thick
broken clay coating on ped faces and continuous clay coating in pores;
common plinthites; many fine interstitial pores, common fine and medium
tubular pores; few fine and medium roots; few fine feldspar pieces;
strongly acid (field pH 5.5); gradual, smooth boundary.

Light gray (10YR7/2) clay; many medium prominent dark red (2.5YR3/6)
and yellowish red (5YR5/6) mottles; strong fine subangular blocky
structure; friable, sticky, plastic; moderately thick broken clay coating on
ped faces and continuous clay coating in pores; few fine roots; many

fine and medium plinthites; strongly acid (field pH 5.5);
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Soil name: Phato series (Pto)

Classification (1998): loam-skeletal, mixed, semiactive, isohyperthermic Typic Hapludults.
Location: Kaho Chong Kratt, Amphoe Pahtiu, Changwat Chumporn.

Relief: hilly Slope: 20-30 %

Physiography: erosion surface

Parent material: residuum from sandstone

Drainage: well drained Permeability: moderate

Runoff: rapid

Natural vegetation or land use: durian.

Described by: K. Busayamanon & staffi Date: may 24, 1979
Horizon Depth (cm) Description
A 0-14 Brown (10YR5/3) sandy loam; weak fine subangular blocky structure

breaking to single grain; friable, nonsticky, nonplastic; many fine and few
medium roots; strongly acid (field pH 5.5); clear, smooth boundary.

Bw 14-41 Reddish yellow (7.5YR6/6) sandy loam; weak fine subangular blocky
structure ; friable, slightly sticky, nonplastic; many fine and few medium
roots; strongly acid (field pH 5.0); gradual, smooth boundary.

Bt1 41-63 Strong brown (7.5YR5/8) sandy clay loam; weak fine subanguiar blo
structure ; friable, slightly sticky, slightly plastic; patchy thin cutan on
ped faces; few fine and medium roots; very strongly acid (field pH 5.0);
clear, smooth boundary.

Bt2 63-93 Yellowish red (5YR5/8) very gravelly sandy clay loam; weak fine
subangular blocky structure grading to structureless; friable, slightly
sticky, slightly plastic; broken thick cutan on ped faces and in pores; few
fine and medium roots; fragment of sand atone about 80% by volume of
the soil matrix; very strongly acid (field pH 5.0); clear, smooth
boundary.

Cr 93 weathering zone of sandstone.
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Soil name: Pathiu series (Ptu)

Classification (1998): fine, kaolinitic. isohyperthermic Typic Kandiudults.
Location: Ban Nong Kob, Amphoe Pathiu, Changwat Chumporn.

Relief: nearly flat to gently nudulating Slope: 1-2 %
Physiography: denudation surface or middle terrace

Parent material: sandstone associated with limestone

Drainage: well drained Permeability: moderate

Runoff: medium

Natural vegetation or land use: para - palm

Described by: Pisoot Vijasorn Date: Feb 13, 1970
Horizon Depth (cm) Description
A 0-5 Dark reddish brown (5YR3/4) sandy loam; weak fine granula structure;

soft, slightly sticky, nonplastic; few fine interstitial and tubular pores;
common fine and medium roots; common fine animal holes; moderately
acid (field pH 6.0); clear, smooth boundary.

AB 5-20 Dark red (2.5YR3/6) fine sandy clay loam; weak fine granular structure;
very friable, slightly sticky, slightly plastic; common fine interstitial and

_ tubular pores; common fine animal holes; common fine roots; moderately
acid (field pH 6.0); clear, smooth boundary.

Bt1 20-34 Red (2.5YR4/86) very fine sandy clay ; weak fine to medium subangular
blocky structure; friable, sticky, plastic; thin cutan along ped faces; many
fine interstitial and tubular pores; common fine roots; moderately acid
(field pH 6.0); clear, smooth boundary.

Bt2 34-100" Red (2.5YR4/6) very fine sandy clay ; weak fine to medium subangular
blocky structure; friable, sticky, plastic; distinct cutan along ped faces
and animal holes; common fine interstitial and tubular pores; common

fine roots; moderately acid (field pH 6.0)
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Soil name: Sattahip series (Sh)

Classification(1998): isohyperthermic , coated Typic Quartzipsamments.
Location: Ban Pong Khao , Amphoe Bang Saphan

Relief: nearly level to gently undulating Slope: 1-3 %
Physiography: alluviul fan

Parent material: alluvium from granite

Drainage : somewhat excessively drained Permeability: rapid
Runoff: moderate to rapid

Natural Vegetation or land use : forest.

Described by: C. Chaengprai & staff Date: Aug. 6, 1973
Horizon Depth(cm) Description
Ap 0-25 Grayish brown(10YR5/2-3) loamy sand; weak coarse subangular blocky

srtucture breaking to single grain; friable, nonsticky, nonplastic; many
fine interstitial pore, common fine and few medium tubular pores; many
fine and few medium roots; neutral( field pH 7.0) gradual, smooth
boundary.

C1 25-58 Light brownish gray to pale brown(10YR6/2-3) loamy sand; weak coarse
subangular blocky structure breaking to single grains; friable, nonsticky,
nonplastic; many fine interstitial pore, common fine and tubular pore; few
fine medium and corse roots; neutral ( field pH 7.0 ); diffuse, smooth
boundary.

C2 58-120 Pinkish gray to pink (7.5YR7/2-3) loamy sand; massive; friable,
nonsticky,nonplastic; many fine interstitial pores, common fine and few

tubular pores;few medium roots; slightly acid ( field pH 6.5).

Soil name: Sawi series (Sw)

Classification(1998): loamy-skeletal, mixed, semiactive, isohyperthermic Typic Paleudults.
Location: Ban Sam Yhak Huay Sak, Amphoe Bang Saphan, Changwat Prajuebkerekan.
Relief: gently underlating slope: 2.5 %

Physiography: alluvium terrace

Drainage: well drainge permeability: moderate to rapid
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Runoff: medium
Natural Vegetation or land use : para — palm.

Horizon Depth (cm) Description

Ap 0-14/18 Mixed color of dark grayish brown (10YR4/2) grayish brown (10YR5/2)

lightyellowish brown (10YR6/4) and strong brown (7.5YR5/6) sandy loam;
weak fine to medium subanguiar blocky structure; friable, nonsticky,
nonplastic many interstitial and few tubular pores; few roots; moderately
acid ( field pH 6.0); clear,wavy boundary.

Bw1 14/18-30 Reddish yellow ( 7.5YR6/6) sandy loam; weak fine to medium subangular
blocky structure; friable, slightly sticky, nonplastic; manyinterstitial and
few tubular pores; few fine roots; moderately acid ( field pH 6.0);gradual,
smooth boundary.

Bw2 30-46  Light yellowish bri\own (10YR6/4) and strong brown (7.5YR5/6) sandy
loam;weak fine to medium subangular blocky structure; friable, slightly
sticky. Slightly plastic; many interstitial and common tubular pores; few
roots; few fine roots; strongly acid ( field pH 5.5); gradual boundary.

Bt 46-76 Srtong brown (7.5YR5/6) and yellowish red (5YR5/6) sandy loam clay
loam; weak fine to medium subangular blocky structure; friable slightly
sticky, slightly plastic; patchy thin cutan along animal holes; many
interstitial and tubular pores; few fine and medium roots; string acid (
field pH 5.5); clear, smooth boundary.

Btc 76-110  Strong brown (7.5YR5/6) and yellowish red (5YR5/6) gravelly sandy
loam; weak fine to medium subangular blocky structure; friable, slightly
sticky, slightly plastic; patchy fine thin cutan along animal holes; many
interstitial and tubular pores; laterite about 90% by volume of the soil

matrix; strongly acid ( field pH 5.5).
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Soil name: Tha Chang (Tac)

Classification(1998): loamy-skeletal, kaolinitic, ischyperthermic Typic (kandic) Plinthudults.
Location: Khao Chong Laiy, Amphoe Sawi, Changwat Chomporn.

Relief: gently underlating slope: 2-3 %

Physiography: erosion surface or denudation surface

Parent material: residuum and colluvium from shape and phyliite

Drainage: well to moderately well drainage Permeability: moderate

Runoff: medium

Natural Vegetation or land use : oil palm.

Described by: Tawee Rattanavimol Date: Jan. 23, 1981
Horizon Depth (cm) Description
A 0-8 Dark brown (7.5YR4/4) sandy loam; weak fine and medium subangular

blocky structure; friable, slightly, sticky, slightly plastic; many very fine
and fine roots; strongly acid ( field pH 5.5); clear, smooth boundary.

BA  8-32 Strong brown (7.5YR5/6) slightly gravelly sandy loam; weak fine and
medium subangular blocky structure; friable, slightly sticky, slightly
plastic; many fine roots; gravels composed of quartz and iron stones;
strongly acid ( field pH 5.5); clear, mooth boundary.

Btc1 32-60 Yellowish red (5YRS5/6) very gravelly sandy loam; weak fine subangular
blocky structure; friable, slightly sticky, slightly plastic; patchy thin clay coating on
ped faces and in pores; common very fine and few coarse roots; strongly acid (
field pH 5.5); clear, smooth biundary.

Btc2 60-103 Mixed yellowish brown (10YR5/8) and reddish yellow (2.5YR5/8) very
gravelly clay loam; weak fine and medium subangular blocky structure;
friable, sticky, plastic; continuous thick clay coating on ped faces; few
very fine roots; strongly acid (field PH 5.5); clear, smooth boundary.

Btgv 103-126 Mixed red (2.5YR4/8) red (7.5YR6/6-8) and gray (10YR5/1) slightly
gravelly clay loam; weak fine and medium suObangular blocky structure;
friable to firm,sticky, plastic; continuous thick ciay on ped faces; few very
fine roots; very strongly acid( field pH 5.0); clear smooth boundary.

BCgv 126+ Mixed gray (10YR5/1)red (2.5YR4/8) reddish yellow (7.5YR6/8) and
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bronish yellow(10YR6/6) clay, weak to moderate fine and medium

subangular blocky structure;very strongly acid ( field pH 5.0; clear,

smooth boundary.

Soil name: Tha Khun { Tkn)
Classification(1998): coarse-loamy, mixed, superactive, acid isohyperthermic Typic
Udifluvents.

Location: Ban Muang Thaew, Amphoe Pathiu, Changwat Chomporn.

Relief: nearly level slope: 1-2 %

Physiography: levee

Parent material: river alluvium

Drainage: well drainaged Permeability: rapid

Runoff: medium

Natural Vegetation or land use: para - rubber.

Described by: Sathaphon Sintagoon Date: April 23, 1981

Horizon Depth (cm) Description

Al 0-9 Very dark grayish brown (10YR3/2) sandy loam; weak fine subangular
blocky structure; friable, nonsticky, nonplastic; many medium and one
large roots; moderateacid ( fiels pH 6.0); clear, smooth biundary.

A2 9-31 Dark yellowish brown (10YR4/4) sandy loam; weak fine and medium
subangular blocky structure and single grains;; friable, nonsticky,
nonplastic; many fine roots; very strongly acid ( field pH 5.0); clear,
smooth boundary.

C1 31-76 Brownish yellow (10YR6/6) loamy sand; weak fine and medium
subangular blocky structure and single grains;; friable nonsticky,

nonplastic; common fine roots; very strongly acid ( field pH 5.0); diffuse,

smooth boundary.
C2 76-135 Brownish yellow (10YR6/6) loamy sand; weak fine and medium
subangular blocky structure and single grains; friable, nonsticky,

nonplastic; few fine roots; very strongly acid ( field pH 5.0); clear,smooth

boundary.



82

C3  135-150 Light gray (10YR7/2) sandy loam; many medium distinct yellowish brown
(10YR5/8) mottles; weak fine and medium subangular blocky structure:

very strongly acid ( field pH 5.0).
Remark: Mica throughout the profile.

Soii name: Thung Khai series (Tuk)

Classification(1998): clayey-skeletal, mixed, active, isohyperthermic Aeric Endoaquepts.

Location: Ban Mai Reub, Amphoe Pathiu, Changwat Chumporn.

Relief; gently undelating slope: 3-5 %

Physiography: semirecent terrace or coastal plain

Parent material: recent alluvium near limesstone

Drainage: somewhat poorly draonaged Permeability: slow

Runoff: slow

Natural Vegetation or land use: oil palm.

Described by: Pramote Hemsrichart ' Date: May 15, 1974

Horizon Depth (cm) Description

A1 0-7  Darh brown (10YR4/3) loam; common fine distinct strong brown (7.5YR5/8)
mottles along rootschannel; weak fine and medium subangular blocky
ructure; very friable, slightly sticky, slightly plastic; common very fine
interstitial pores; abundant very fine and common fine roots; moderately
acid( field pH 6.0); clear, smooth boundary.

A2 7-15/19  Mixed yellowish brown (10YR5/4) and brown (7.5YR5/8) slightly gravelly clay
loam; weak fine and medium subangular blocky structure; friable, slightly
stickt, slightly plastic; common very fine interstitial pores; abundant very
fine and few medium roots; moderately acid ( field pH 6.0); clear, wavy
boundary.

Bc15/19-30/34Light yellowish brown (10YR6/4) very gravelly clay; common fine pronent
red(2.5YR4/8) mottles; friable, sticky, slightly plastic; common very fine
roots; neutral ( field pH 7.0); clear, wavy boundary.Bcg1 30/34-70/72 Light
gray (10YR7/1)very gravelly clay; few distinct yellowish brown (10YR5/8)
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mttles; friable, sticky, slightly plastic; common moderately thickkrotovina;
few very fine roots; many lime concretion; moderately alkaline ( field pH
8.0); clay wavy boundary.
Bcg2 70/72-84/87  Light gray (10YR7/1 gravelly siity clay common fine and medium
distinct yellowish brown (10YR5/8) mottles; friable, sticky, slightly
plastic; common lime concretion; moderately alkaline ( field pH 8.0);
clear, wavy boundary.
Bcg3 84/87-150 Light gray (10YR7/1-2) gravelly silty clay; common medium distinct
yellowish brown (10YR5/8) mettles; friable, sticky, slightly platic;
gravels composed mainly of lime concretion and small iron stones;

moderately alkaline ( field pH 8.0)

Soil name: Visai series (Vi)

Classification(1998): fine-loamy, mixed, semiactive, isohyperthermic Typic Plinthaquults.

Location: Ban Visai Tay, Amphoe Sawi, Changwat Chomporn.

Relief: nearly level slope: 1-2 %

Physiography: low terrace

Parent material: old alluvium

Drainage: poorly drained Permeability: modreate

Runoff: slow

Natural Vegetation or land use: oil palm.

Described by: P. Vijarnsorn Date: Sept. 30, 1969

Horizon Depth (cm) Description

Apg 0-10M12 Dark grayish brown (10YR4/2) sand loam; weak and medium subangular

' blocky structure; friable, slightly sticky, nonplastic; common interstitial

pores; plentiful fine roots; slightly acid ( field pH®6.5); clear, wavy
boundary.

Bg 10/12-32  Light gray (10YR7/1) sand loam; few fine distinct strong brown
(7.5YR5/8) mottles; moderate fine and subangular blocky structure;
friable, slightly sticky, nonplastic; many fine interstitial pores; very few

roots; neutral (field pH 7.0); clear, smooth boundary.
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Light brownish gray (10YR6/2) sandy loam; many medium distinct strong
brown (7.5YR5/8) mottles; moderate medium subangulat blocky
structure;sticky, slightly plastic; continuous cutan along ped faces; many
fine to medium interstitail pores; very few fine roots aicd ( field pH 5.0);
gradual, smooth boundary.

Light gray or gray(10YR6/1) clay loam; many medium distinct strong
brown (7.5YR5/8) mottles, accompanying with plinthite of red (2.5YR4/8)
that formed acconstitutes of more than 50 % of soil matrix; strong
medium subangular blocky structure; firm,sticky, continuous cutan along
ped face; common medium interstitial and tubular pores; very strongly

acid ( field pH5.0).

Soil name: Yi-ngo series (YQ)

Classification(1998): loamy-skeletal, mixed, semiactive, isohyperthermic Typic Paleudults.

Location: Ban Huay Charoean, Amphoe Bang Saphan, Changwat Chumporn.

Relief: rolling

slope: 8-16 %

Physiogaphy: erosion surface

Parent material: residuum from breccia

Drainage: well drained Permeability: moderate to

rapid

Runoff: medium to rapid

Natural Vegetation or land use: coconut.

Described by: S. Charoenpong Date: Dec. 16, 1968
Horozn Depth (cm) Description
Ap 0-26/38 Dark grayish brown (10YR4/2) sandy loam; medium subangular blocky

Btc1 26/38-55

structure; friable,sticky, slightly palstic; many interstital pores; common
fine and medium roots; strong acid ( field pH5.5); clear, wavy boundary.
Strong brown (7.5YR5/6) gravelly clay loam; medium subangular blocky
structure; friable, sticky, plastic; some clay coating; many fine interstitail
pores, few fine and medium tubular pores; few roots; strong acid (field

pH 5.5); gradual, smooth boundary.
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Btc2 55-160 Yellowish red (5YR5/6) gravelly loam; medium subangular blocky
structure; sticky, plastic; some clay coatings; many fine interstitail and
tubular pores;few fine roots;very strongly acid ( field pH 5.0).

C 160+ Light gray (10YR7/1) gravelly clay.

Soil name: Bacho series (Bc)

Classification(1998): isohyperthermic. Coated Typic Quatzipsamments.
Location: Ban Lam Manuaw, Amphoe Sawi, Changwat Chumporn.

Relief: gently underlating slope: 2-3 %
Physiography: old beach

Parent material: beach sand

Drainage: somewhat excessively drained Permeability: rapid
Runoff: medium ‘

Natural Vegetation or land use: oil palm.

Described by: S. Chroenpong Date: Dec. 10. 1968
Horizon Depth (cm) Description
A 0-20 Dark brown (10YR3/3) loamy sand; weak subangular blocky structure;

veryfriable, nonplastic; many fine interstitial pores; many fine roots;
moderately acid ( field pH 6.0); clear, smooth boundary.

AC 20-29 Yellowish brown (10YR5/4) loamy sand; weak subangulsr blocky
structure; very friable, nonsticky, nonplastic; common fine interstitial and
few fine tubularpores; common fine roots; slightly acid ( field pH 6.5);
gradual, smooth boundary.

C1 29-57 Browish yellow (10YR6/6) loamy sand; weak subangular blocky
structure; veryfiable, nonsticky, nonnonplastic, many fine interstitial
pores; few fine roots; slightly aicd ( field pH6.5); gradual, smooth
boundary.

C2 57-106  Brownish yellow (10YR6/8) loamy sand; weak subangular blocky
structure; very friable, nonsticky, nonplastic; many fine interstitial and

tubular pores; few fine roots; slightly acid ( field pH 6.5); gradual, smooth

biundary.



86

C3 106+ Reddish yellow (7.5YR6/8) loamy sand; weak subangular blocky
structure; very friable, nonsticky, nonplastic; many fine interstitial pores

few medium roots; moderately acid ( field pH 6.0).

Soil name: Sadao series (Sd)

Classification(1998): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults.
Location: Ban Muang Thaew, Amphoe Pathiu , Changwat Chumporn.

Relief: underlating ‘ slope: 4-5 %
Physiography: residuum or transported from sandstone

Drainage: well drained Permeability: rapid
Runoff: rapid

Natural Vegetation or land use: oil palm.

Described by: P. Pramojanee Date: Jan. 16, 1973
Horizon Depth (cm) Description
A 0-10 Dark brown (7.5YR4/4) sandy loam;moderate fine to medium subangular

blocky structure; friable, nonsticky, nonplastic; many fine roots, very
strongly acid (field pH 4.5); clear, smooth boundary.

AB  10-22 Reddish brown to yellowish red (5YR4/4-6) sandy loam; weak moderate
medium to coarse subangular blocky structure; friable, nonsticky,
nonplastic; many interstitial and few fine to medium tubular pores; many
fine roots, very strongly acid ( field pH 4.5); clear. Smooth boundary.

Bt1 22-44 Yellowish red to red ( 5-2.5YR5/6) sandy loam; weak to moderate
medium and coarse subangular blocky structure; slightly firm, slightly
sticky, nonplastic; few thin cutan in pores; many very fine to fine
interstitial and common fine tubular pores; many fine and few medium
roots. Very strong acid ( field pH 4.5); diffuse, smooth boundary.

Bt2  44-80 Red (2.5YR5/6) sandy loam; weak to moderate coarse subangular
blocky structure;friable, slightly sticky, nonplastic; common thin cutan on
ped faces; many very fine interstitial and common fine tubular pores;
many fine roots; extremely acid (field pH 4.0); clear, wavy boundary.

Bt3 80-100 Red (2.5YR4-5/6) sandy clay loam; weak moderate coarse subangular
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blockystructure; friable, slightly sticky, slightly plastic; common thin
cutan on ped face and in pores; many very fine interstitial and fine

tubular pores; few fine roots, extremly acid ( field pH 4.0).

Soil name: Ruso series (Ro)

Classification(1998): fine-silty, mixed, semiactive, hyperthermic Typic Palehumuits.
Location: Kao Nang, AmphoeSawi, Changwat Chumporn.

Relief: gently underlating slope: 2-3 %

Physiography: leevee

Parent material: old alluvium  Drainage: well drained

Runoff: medium Permeability: moderate to rapid

Natural vegetation or land use: fruit trees

Described by: Prasat Rimchala Date: June 8, 1973
Horizon Depth (cm) Description
A 0-9 Dark brown (10YR3/3) silt loam; moderate fine medium subangular

blocky structure;firm, slightly sticky, slightly plastic; abundant fine and
roots; moderate acid ( field pH 6.0); clear, smooth boundary.

Bw 9-21 Yellowish brown { field pH 6.0); silt loam moderate medium subangular
blocky structure ; slightly firm, sticky, slightly plastic; moderate cutan on
ped faces; abundant fine roots; strong acid ( field pH 5.5); clear, skooth
boundary.

Bt1 21-38 Yellowish brown (10YR5/6) silty clay loam; moderate fine and medium
subangularblocky structure; friable, sticky,plastic; broken cutan on ped
faces; many fine roots; strong acid ( field pH 5.5); gradual, smooth
boundary.

Bt3 80-150 Strong brown (7.5YR5/6) silty clay loam; moderate medium subangular
blocky structure; friable, syicky, plastic; thick cutan on ped faces! few

fine roots; very few fine iron stone nodule; strongly acid ( field pH 5.5).
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Soil name: Kho Hong series (Kh)

Classification(1998): coarse-loamy, kaolinitic, isohyperthermic Typic Kandiudults.
Location: Ban Thung Mah, Amphoe Pathiu, Changwat Chumporn.

Relief: gently undulating slope: 2-5 %
Physiography denudation surface

Parent material: transported from sandstone

Drainage: well drained Permeability: rapid

Runoff: medium to rapid

Natural vegetation or land use: para ~ rubber.

Described by Somsak Laungsirorat & Staff Date: March 10, 1972
Horizon Depth (cm) Description
A 0-11 Dark brown (7.5YR3/2) sandy loam; weak fine subangular blocky

breaking to granular structure; friable, nonsticky, nonplastic; porous;

abundant very fine and roots; strongly acid { field pH 5.5); gradual smooth

boundary.
AB 11-26 Dark brown to brown (7.5YR4/4) sandy loam; very weak fine subangular

sticky structure breaking to granular structure; friable, nonsticky, onplastic;
common fine discontinuous tubular and interstitial pores; plentiful very fine

and fine roots; strong acid ( field pH5.5); gradual, smooth boundary.

Soil name: Bang Saphan series (Bs)

Classification (1998): Alluvial soils, Typic Tropofluvents.

Location: Ban uay kriab

Relief: slightly undulating Slope: 2-3 %
Physiography. piedmont surface

Parent material: transported moderate

Drainage: well drained Permeability: moderate to Rapid

Runoff; rapid
Natural vegetation or land use:
Described by: Mr. Thunya Timwat Date: Feb 19, 1977

Horizon Depth (cm) Description
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Ap 0-25 Brown to dark brown (7.5YR4/4) loamy sand; weak fine subangular
blocky structure; friable, non sticky, non plastic; many medium and fine
roots; medium acid (field pH 6.0); clear, smooth boundary.

AC 25-50 Yellow brown to brown (10YR5/4-7 .5YR5/4) sandy loam; weak to
moderate fine and medium subangular blocky structure; friable, non
sticky, non plastic; common medium and few coarse roots; neutral (field

pH 7.0); gradual, smooth boundary.
C,; 50-85 Brown (7.5YR5/4) loamy sand; moderate fine and medium subangular

blocky structure; friable, slightly sticky, non plastic; on ped faces and in
pores; few medium and coarse roots; neutral (field pH 7.0); gradual,

smooth boundary.

C,, 85-130 Brown (7.5YR5/4) and few fine faint strong brown (7.5YR5/6) mottles;

sandy loam; moderate fine and medium subangular blocky structure;

friable, slightly sticky, non plastic; few medium roots; neutral (field pH
7.0).

Soil name: Takhli series (Tk)

Classification (1998): Rendzina, Typic Calciustolls.

Location: Khao Luak Luang

Relief: undulating Slope: 2-5%
Physiography: erosion surface

Parent material: Residuum and local colluvium from limestone

Drainage: weli drained Permeability: estimated to moderate

Runoff: medium
Natural vegetation or land use:

Described by: P. Boonsomboon, A. Pittayarak and staff Date: May 17, 1970

Horizon Depth (cm) Description

A, 06 Very dark gray (10YR3/1) clay loamy; moderate fine and medium

subangular blocky breaking to crumb structure; firm, sticky, slightly
plastic; common fine interstitial and few fine tubular pores; abundant fine

and medium roots; neutral (field pH 7.2); gradual, smooth boundary.
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C 1850

Bw 26-58

Bt 58-100
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Dark grayish brown (10YR4/2) clay; moderate fine and medium
subangular blocky breaking structure; firm, sticky, slightly plastic; many,
medium interstitial and common fine tubular pores; abundant fine,
medium and plentiful coarse roots; mildly alkaline (field pH 7.7); clear,
smooth boundary.

Yellowish brown (10YR5/4) gravelly loam; crumb structure; moderate
alkaline (field pH 7.9).

Strong brown (7.5YR5/6) sandy loam; weak fine subangular blocky to
granularstructure; friable, nonsticky, nonplastic; few very fine and fine
interstitial pores; few fine and medium roots; strong acid ( field pH 5.5);
gradual, smooth boundary

Reddish yellow (7.5YR5/6) with pale brown spot (10YR6/3) sandy clay
loam weak fine to medium subangular blocky structure; friable, sticky,
slightly plastic; few thin cutan along roots channels and ped face;
common fine duscontinuous tubular pores, common very fine and fine
interstitial pores; few fine and coarse roots; animal active; very strong

acid ( field pH 5.0); gradual, smooth boundary.
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(31-60) 39.79 27.98 11.81 42.27 57.07 29.83 24.74 5.09 20.59 27.80 30.43 25.57 4.86 19.04 2570 27.07 2349 3.58 1525 20.59 27.04 24.30 2.74 11.25 1519 33.12 290.90 3.22 10.78 14.55

(61-100) 40.03 27.56 12.47 4524 61.08 25.49 20.93 4.55 21.76 29.37 29.69 24.72 4.97 20.12 27.17 24.11 20.76 3.35 16.15 21.80 27.85 24.61 3.24 13.18 17.80 32.05 28.36 3.69 12.96 17.50

v v 1 4 L
wunEme* Wasthwinauniauey , Wo=twiinAundasay , We=twiminiavue

v v v
%w=1unninludiue) Tnuinwin , %v=1Buntinludu@) nadiunnt | x=amumun wiusnsesiy

L6



A g - o\ [
AN UANT 4 1310 muﬂumummqmmuﬂwm

(x=1.35) Saturate 0.1

0.33 1 5 15

ANAN Wa(g) Wb(g) Welg) %w  %v  Wa(g) Wb(g) We(g) %w

%v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v

(0-30) 36.85 27.86 8.99 32.26 43.55 31.57 28.18 3.39 12.01

16.22 26.00 23.35 2.65 11.58 15.63 28.75 26.09 2.67 10.22 13.80 29.30 27.88 1.42 5.09 6.88 25.74 2546 028 1.09 147

(31-60) 38.76 30.49 8.27 27.15 36.65 27.92 24.87 3.05 12.27 16.57 31.61 28.26 3.34 11.82 1596 28.46 2640 2.06 7.80 10.53 29.13 27.84 1.28 461 6.23 27.18 26.88 029 1.09 147

(61-100) 35.69 28.99 6.70 23.12 31.21 30.33 27.58 2.75 9.97

13.46 28.89 26.77 2.12 7.93 10.71 29.55 28.16 1.39 4.92 6.65 40.71 40.10 0.61 1.56 211 2759 2743 0.16 0.56 0.76

A g a 3 =
ANPNEUINT 5 YFunih luiusesganulaniAe

(x=1.35) Saturate 0.1

0.33 1 5 15

ANNAN Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) Wc(g) %w

%v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) Wc(g) %w  %v  Wa(g) Wb(g) Wc(g) %w  %v  Wa(g) Wb(g) Wel(g) %w  %v

(0-30) 37.95 27.37 10.58 38.65 52.18 32.36 26.22 6.14 23.38
(31-60) 38.90 28.50 10.40 36.52 49.30 34.24 28.05 6.20 22.10

(61-100) 41.44 28.91 12.53 43.38 58.56 26.23 21.90 4.33 19.76

31.56 27.17 23.80 3.37 14.16 19.12 26.79 24.67 2.11 8.57 11.57 2524 2415 1.09 4.51 6.08 33.25 32.04 1.21 3.77 5.09
29.83 30.80 26.90 3.90 14.53 19.61 30.60 28.02 2.59 9.23 1246 32.54 30.24 2.30 7.59 10.24 26.17 24.71 146 5.89 7.95

26.67 28.47 23.90 4.57 19.14 25.84 27.27 23.90 3.37 14.11 19.05 3549 31.51 3.99 12.65 17.08 26.84 24.32 2.51 10.33 13.94

1 v
A19aUuINA 6 o luRuLesgeRuaIAR

(x=1.35) Saturate 0.1

0.33 1 5 15

ATNAN Wa(g) Wb(g) We(g) %w  %v  Wa(g) Whb(g) We(g) %w

%v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) Wel(g) %w  %v  Wa(g) Wb(g) Wel(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v

(0-30) 29.28 20.40 8.88 43.22 58.34 33.29 26.29 7.01 27.23
(31-60) 34.04 24.14 9.90 41.20 55.62 33.41 27.10 6.31 23.28

(61-100) 27.32 19.08 8.24 43.06 58.13 27.62 21.45 6.17 28.75

36.76 29.72 23.70 6.02 2540 34.29 28.71 24.36 4.34 17.87 24.12 32.05 27.60 4.45 16.11 21.756 26.33 22.99 3.34 14.51 19.59
31.43 29.16 23.83 5.33 22.36 30.18 27.77 23.96 3.81 15.890 21.45 32.55 28.72 3.83 13.33 17.99 2691 24.09 2.82 11.70 15.79

38.81 28.01 22.63 5.39 23.81 32.15 23.76 19.60 4.15 21.22 28.64 27.29 24.04 3.25 13.53 18.26 23.79 21.39 2.40 11.24 15.18

1 4 ¥ v vy v
wnawe® Wa=twinaunauey , Wo=twminAumaay , We=twiinuvivuum

i v t
%w=tFun i lupu) neinndn |, %v=1BuinniTudu@)inenfunng , x=arunuiuiusngaaiu

cb



lﬁ' ’1; ) =3 ' 0
AN3EUINT 7 UFnnnuin luRuesgamuyeAns

(x=1.35) Saturate 0.1 0.33 1 5 15

ANAN Wa(g) Wb(g) Wc(g) %w  %v  Wa(g) Wb(g) Wel(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) Wc(g) %w  %v  Walg) Wb(g) We(g) %w  %v

(0-30) 41.71 27.73 13.98 50.42 68.07 25.65 20.89 4.76 22.78 30.75 25.91 21.62 4.29 19.86 26.81 26.55 2250 4.05 17.98 24.28 33.35 29.19 4.16 14.24 19.23 27.14 23.92 3.21 1344 18.14
(31-60) 40.98 27.50 13.48 48.00 66.15 26.71 21.29 542 2546 34.37 29.95 24.33 561 23.05 31.12 32.66 27.09 557 20.58 27.78 32.96 28.20 4.76 16.87 22.77 27.84 24.09 3.75 1555 20.99

(61-100) 42.72 29.08 13.64 46.94 63.37 25.06 19.75 5.30 26.86 36.26 30.12 24.32 5.80 23.85 32.19 30.83 25.33 550 21.71 29.31 33.68 28.67 501 17.49 23.61 27.67 24.01 3.66 1529 20.64

d’ ,°l sl Ly
ANTINHUEINT 8 TN muﬂumuwm‘qmmum R

{x=1.35) Saturate 0.1 0.33 1 5 15

ANAN Wa(g) Wb(g) Welg) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Walg) Wb(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v  Wa(g) Wh(g) We(g) %w  %v  Wa(g) Wb(g) Welg) %w  %v

(0-30) 38.18 28.94 9.24 31.94 43.12 32.34 30.13 221 7.33 9.90 28.04 26.97 1.07 3.97 536 2655 2575 080 3.12 422 31.02 30.44 058 191 258 2500 2466 0.34 1.38 1.86
(31-60) 40.61 31.217 9.40 30.13 40.67 31.57 28.78 2.79 9.73 13.13 28.61 28.04 0.57 2.04 275 27.09 26.68 041 153 206 51.90 51.36 054 1.04 141 47.31 4698 032 0.68 0.91

(61-100) 41.32 32.58 8.74 26.94 36.37 25.85 24.92 0.93 3.73 5.04 28.63 27.85 0.79 282 380 2888 2827 062 216 2.92 29.85 2940 045 1.51 203 47.17 46.71 046 097 1.31

A ‘ol = = =
A19EMINT 9 Usnnautir luRuIesgasuleia

(x=1.4) Saturate 0.1 0.33 1 5 15

ANEN Wa(g) Wb(g) We(g) %w  %v  Walg) Wb(g) Welg) %w  %v  Wa(g) Wb(g) Welg) %w — %v  Wa(g) Wb(g) We(g) %w  %v  Wal(g) Wblg) We(g) %w  %v  Wal(g) Wb(g) Weig) %w  %v

(0-30) 25.91 20.54 537 26.12 36.57 32.03 26.25 5.78 22.01 30.82 28.15 24.52 3.63 14.80 20.72 28.19 25.74 245 9.53 13.35 27.55 25.55 1.99 7.79 10.91 28.10 26.07 203 7.78 10.90
(31-60) 26.56 20.16 641 31.84 4458 3221 25.17 7.04 27.96 39.14 28.18 23.59 4.59 1945 27.22 28.69 25.16 3.53 14.02 19.63 27.64 2448 3.16 12.89 18.04 26.00 23.20 280 12.06 16.89

(61-100) 27.38 19.64 7.73 39.28 54.99 30.67 23.31 7.36 31.50 44.22 26.18 21.24 4.94 2327 3258 28.05 23.59 4.46 18.92 26.49 25.33 21.66 3.67 16.93 23.71 24.91 21.37 3.54 16.57 23.19

v v v v v
wngmg” Wa=uwinaurausy , Wo=thwinAuvaay , We=thwminuisuun

Yew=Fun i ludu) lnswmin | %v=UFunnuinluaue) TneFanms | x=anuuinudusuenssiu

€6



o Yo o Al e o
A1WNWINT 10 FNasmin lusuzesgaRuLzsiuTg

(x=1.35) Saturate 0.1 0.33 1 5 15

AMNAN Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Walg) Wb(g) We(g) %w  %v  Wa(g) Wh(g) We(g) %w  %v  Wa(g) Wh(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v

(0-30) 40.71 28.66 12.04 42.04 56.75 33.83 26.24 7.58 28.90 39.01 26.63 22.26 4.37 19.63 26.51 30.27 26.14 4.13 15.82 21.35 25.05 22.66 240 10.59 14.29 30.53 27.74 2.79 10.07 13.58

(31-60) 40.14 26.89 13.25 49.26 66.50 32.79 24.86 7.93 31.90 43.06 29.56 23.73 5.84 24.60 33.20 31.24 2547 577 22.65 30.58 32.52 27.70 4.82 17.39 23.48 26.42 22.58 3.85 17.04 23.00

A ‘°’ = = o’
A139EUINT 11 Ui luRuIesgaRulnnIn

(x=1.35) Saturate 0.1 0.33 1 5 15

ANNAN Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wh(g) We(g) %w  %v  Wal(g) Wh(g) We(g) %w  %v  Walg) Wh(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v

(0-30) 31.56 24.69 6.87 27.96 37.74 26.25 23.33 291 1252 16.91 47.50 44.90 259 576 7.78 26.81 25.90 0.91 3.50 4.73 29.21 2847 0.756 262 3.54 4955 4829 126 261 352
(31-60) 32.05 25.87 6.18 24.10 32.53 28.07 24.48 3.59 14.69 19.83 4322 41.01 221 538 726 2510 2426 0.85 349 471 2634 2575 0.58 227 3.06 3195 3135 0.60 191 258

(61-100) 31.06 25.30 5.77 22.77 30.73 25.17 24.13 1.05 4.34 587 29.11 27.91 1.20 4.29 579 2743 26.70 0.73 273 3.69 27.01 26.57 044 165 223 34.18 33.68 049 163 220

o ¥ o a4
A1219auInd 12 1EunnsinluRuresganudaung

(x=1.35) Saturate 0.1 0.33 1 5 156

ANAN Wa(g) Wh(g) We(g) %w  %v  Wal(g) Wb(g) Welg) %w  %v  Wa(g) Wb(g) Wel(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v

(0-30) 30.38 23.95 6.43 26.54 35.83 32.08 28.19 3.90 13.82 18.66 28.40 26.64 1.76 6.53 8.82 27.95 26.98 0.97 3.59 4.84 3943 3846 0.97 253 341 3401 33.18 0.83 251 3.39
(31-60) 32.79 22.04 10.75 48.77 65.85 30.13 26.39 3.74 14.17 19.13 29.76 27.72 2.04 7.36 9.94 26.15 2524 091 3.61 4.87 3886 37.50 1.27 3.38 4.56 38.21 37.02 119 321 4.34

(61-100) 31.34 23.92 7.42 31.06 41.94 32.66 28.17 4.48 15.96 21.54 27.88 25.81 2.07 7.98 10.77 27.84 2643 1.41 533 7.19 38.18 36.51 1.67 4.58 6.18 2593 24.80 1.13 4.55 6.14

1’4 v v v o
wanEme” Wastinninfufauen , Wo=thwiindunaay , We=1mininmmuun

¥ ¥ v
%w=UTnnnin luiue) inesiamin , %v=tFunnuinludu@e) inaliuing , x=Aruvuiuiusntasiu
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A13196UINH 13 Bnuun lusuesgamunsTis

(x=1.27) Saturate 0.1 0.33 1 5 15

AMNAN Wa(g) Wolg) Welg) %w  %v  Walg) Wb(g) Welg) %w  %v  Walg) Wb(g) We(g) %w  %v  Walg) Wb(g) We(g) %w  %v  Wa(g) Wb(g) Welg) %w  %v  Walg) Wb(g) Welg) %w  %v

(0-30) 36.84 26.54 10.29 38.79 49.26 26.75 23.76 2.99 12.60 16.00 33.82 32.37 145 447 568 28.12 27.02 1.10 4.09 5.19 3137 30.86 0.51 165 209 28.99 2857 042 148 1.88
(31-60) 36.62 26.03 10.59 40.71 51.71 27.45 24.18 3.27 13.52 17.17 33.46 29.72 3.74 12.60 16.00 30.01 27.04 2.97 1099 13.96 26.32 23.80 2.52 10.61 1347 36.82 3531 1.51 428 544

(61-100) 39.57 29.98 9.58 32.43 41.19 34.11 27.51 6.60 24.01 30.50 29.26 24.03 523 21.73 27.60 28.57 24.13 4.44 1843 23.41 28.28 24.72 3.56 14.40 18.28 38.11 33.93 4.19 12.35 15.68

‘J ’0’ = Ll i
pN9196uaNA 14 WEunnunluAuresgasiuiiee

(x=1.24) Saturate 0.1 0.33 1 5 15

AINEN Wa(g) Wb(g) We(g) %w  %v  Walg) Wb(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %ew  %v  Wa(g) Wb(g) We(g) %w  %v

(0-30) 36.98 26.10 10.88 41.70 51.71 26.88 22.14 4.73 21.38 26.51 26.51 2249 4.02 17.86 22.14 24.79 21.60 3.19 14.77 18.32 27.72 2484 288 1159 1437 2913 2652 2.62 9.87 1223
(31-60) 42.30 29.01 13.28 45.79 56.77 28.09 22.26 583 26.17 32.46 30.93 25.08 5.85 23.32 28.92 26.05 21.69 4.36 20.08 24.91 27.81 24.03 3.78 1573 19.51 26.63 2344 3.19 13.61 16.87

(61-100) 41.06 27.84 13.22 47.50 58.90 27.78 21.84 593 27.19 33.72 28.73 23.16 5.57 24.06 29.83 23.84 19.71 4.13 20.96 2599 2543 21.79 3.65 16.75 20.76 28.26 24.76 3.50 14.16 17.55

A199EWANT 15 Bunnsin luRuIenmLFaLan:

(x=1.35) Saturate 0.1 0.33 1 5 15

ANAN Wa(g) Wb(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) Welg) %ew  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v

(0-30) 39.05 28.22 10.83 38.38 51.81 33.14 26.95 6.19 22.96 30.99 30.38 2540 4.98 19.59 26.44 32.25 27.53 4.72 17.14 23.14 27.82 2451 3.31 1348 1820 36.99 34.24 275 8.04 10.86
(31-60) 37.32 27.16 10.16 37.47 50.58 30.20 24.80 540 21.74 29.35 29.49 24.80 4.69 18.90 25.52 30.77 26.26 4.51 17.16 23.17 47.31 4160 5.71 13.73 1854 27.05 24.10 2.95 1227 16.57

(61-100) 36.07 27.15 8.92 32.86 44.36 31.01 26.14 4.87 18.64 25.16 27.46 23.99 3.47 14.46 19.52 38.84 33.95 4.90 14.42 19.47 31.65 28.23 342 1210 16.34 26.96 25.01 1.95 7.75 1046

¥ ¥ ea o S T
wEmn* Wa=umwinfunauay , Wo=1minauuaeay , We=1minunvisuun

v v t
s%w=13u10utin luan(%) lnavinmin , %v=15uninluiu) lnediunms , x=AruuudumuTasnu
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A1319HuaN 16 i TuAuresaRuasy

(x=1.34) Saturate 0.1 0.33 1 5 15

AINAN Wa(g) Wb(g) We(g) %w  %v  Walg) Wb(g) We(g) %w  %v  Wa(g) Wb(g) Welg) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Walg) Wb(g) We(g) %w  %v  Walg) Wb(g) We(g) %w  %v

(0-30) 28.10 20.05 8.05 40.10 53.73 27.97 2297 5.00 21.79 29.20 25.99 22.21 3.78 17.06 22.87 27.16 23.34 3.82 16.36 21.92 28.73 25.85 2.88 11.30 15.14 28.82 27.93 090 3.21 4.30
(31-60) 31.90 24.16 7.74 32.04 42.93 24.06 19.98 4.08 20.42 27.36 28.84 24.23 4.61 19.03 25.49 25.09 21.63 346 16.00 21.44 24.12 21.53 2.59 12.03 16.12 29.16 2848 0.68 2.39 3.20

(61-100) 28.06 20.67 7.38 35.81 47.99 27.44 22.01 543 24.69 33.09 25.49 21.00 4.49 21.38 28.65 26.83 22.46 4.37 19.44 26.05 27.71 24.04 3.67 15.27 20.47 38.28 33.22 5.06 15.24 20.43

- S g a a o
A9 UINK 17 Ll?mrum‘lumummmmumqﬂ

(x=1.35) Saturate 0.1 0.33 1 5 15

AYM@N Wa(g) Wb(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v  Walg) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w %V

(0-30) 32.90 27.04 586 21.77 29.40 28.78 24.33 4.44 1841 24.85 29.80 2659 3.21 12.08 16.31 28.72 26.06 2.66 10.22 13.79 27.14 2578 136 528 7.13 27.73 2642 131 495 6.68
(31-60) 35.04 26.75 8.29 31.31 4227 42.94 36.74 6.20 16.85 22.74 36.42 31.26 516 16.53 22.31 27.28 24.01 3.27 13.64 1841 26.57 2458 2.00 8.13 10.98 27.67 25.74 1.93 7.49 10.11

(61-100) 33.72 24.98 8.74 35.00 47.25 47.65 38.23 9.42 24.64 33.27 38.42 31.24 7.18 2297 31.01 28.29 23.38 4.91 21.00 28.35 34.68 30.36 4.32 14.24 19.22 27.32 24.22 3.10 12.80 17.28

i ¥
A1396UINT 18 i luAuIesTnAuas

(x=1.35) Saturate 0.1 0.33 1 5 15

ANNAN Wal(g) Wb(g) Welg) %w  %v  Wal(g) Wb(g) Welg) %w  %v  Wal(g) Wb(g) Welg) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) Wq(g) %W %v

(0-30) 31.26 24.14 7.12 29.48 39.79 31.90 26.53 5.37 20.63 27.85 29.16 26.23 2.93 11.17 15.08 27.93 25.89 194 7.60 10.26 26.38 24.95 143 572 7.72 2793 2641 151 572 7.72
(31-60) 40.41 29.43 10.98 37.49 50.61 32.15 25.99 6.16 23.72 32.02 30.23 2642 3.81 14.42 19.46 28.19 2528 2.90 11.48 15.50 27.50 25.09 241 9.60 12.96 27.59 25.18 2.41 9.57 12.92

{61-100) 28.02 19.65 8.37 4259 57.50 23.92 19.11 4.81 2516 33.96 25.13 20.67 4.47 2160 29.17 22.78 19.20 3.57 1860 25.11 25.82 22.21 3.62 16.29 21.99 24.76 2143 3.32 1551 20.94

v 1 T v v
wneEwme* Wa=thwinauneuay , Wo=uwdinaunasey . We=unninunvienun

t v T
%w=1Bunnin luiu() ineitnin | %v=Funnun lusu) Inetfsnnms , x=ANNrUIULUTINIaIAY
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A %’ o =
AN99EUINT 19 1FNN0UN IUANTIBITARUATIAN

(x=1.35) Saturate 0.1 0.33 1 5 16

ANNAN Wa(g) Wb(g) Welg) %w  %v  Wa(g) Wb(g) Welg) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Whb(g) We(g) %w  %v  Wa(g) Wh(g) We(g) %w  %v Wa(g) Wb(g) Wc(g) %w %V

(0-30) 41.10 32.19 8.91 27.68 37.37 23.26 21.86 1.40 6.40 8.64 32.23 30.35 1.87 6.17 8.34 23.76 22.96 0.81 3.51 4.74 2568 2512 0.56 223 3.01 2844 2798 046 1.64 2.22
(31-60) 40.31 30.87 9.43 30.58 41.29 31.29 29.24 205 7.00 9.44 2591 2423 167 691 932 2622 2522 1.00 3.96 534 26.25 2554 0.71 2.76 3.73 27.69 27.03 066 243 3.29

(61-100) 41.06 31.43 9.63 30.64 41.36 24.34 22.59 1.75 7.78 10.51 28.52 26.50 2.01 7.60 10.26 23.54 2249 1.05 4.68 6.32 26.93 26.08 0.85 3.25 4.39 29.41 2855 0.85 299 4.04

o Yo o -
AN9198UINH 20 BN luANIRYARUATHLT

(x=1.35) Saturate 0.1 0.33 1 5 15

AINAN Wal(g) Wb(g) We(g) %w  %v  Wa(g) Wblg) We(g) %w  %v  Wa(g) Wh(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) Welg) %w  %v  Wa(g) Wb(g) We(g) %w  %v

(0-30) 34.79 27.92 6.87 24.65 33.28 31.65 27.24 4.40 16.14 21.79 32.75 29.93 2.81 940 1268 30.14 27.85 229 839 11.33 27.91 26.59 1.32 498 6.73 2824 2698 1.26 4.66 6.29
(31-60) 31.55 25.12 6.43 25.69 34.68 30.92 25.85 5.07 19.61 26.48 32.92 28.81 4.11 14.26 19.26 31.40 28.11 3.29 11.71 15.81 29.12 26.81 2.31 8.62 11.64 28.17 26.16 2.01 7.68 10.37

(61-100) 32.82 25.08 7.74 30.89 41.70 30.62 25.11 5.51 21.93 29.60 30.75 26.39 4.36 16.54 22.33 25.03 22.07 2.96 13.40 18.09 26.85 24.31 2.54 10.47 14.13 2856 26.09 247 946 12.77

A g a @ o
AP MEINH 21 s uAuTeTAAUnAIaIU

(x=1.35) Saturate 0.1 0.33 1 5 15

AMNAN Wa(g) Wb(g) Welg) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Walg) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Whb(g) We(g) %w  %v

(0-30) 38.46 28.46 10.00 35.17 47.48 28.79 2444 435 18.00 24.30 27.03 24.71 2.32 9.40 12.69 3042 2869 173 6.09 8.22 24.86 23.66 120 509 6.87 30.3¢ 29.05 1.34 462 6.24
(31-60) 39.16 29.69 9.47 31.88 43.03 28.10 24.49 3.61 14.72 19.87 28.21 2549 2.73 11.33 15.29 28.61 2575 2.86 11.09 14.97 27.60 26.10 1.50 5.76 7.77 2698 2571 1.27 4.96 6.70

(61-100) 38.66 29.50 9.16 31.06 41.94 24.37 21.67 2.70 12.46 16.83 29.76 26.72 3.04 11.39 15.37 28.33 26.20 2.13 8.13 10.97 28.86 27.13 1.73 6.39 8.63 24.38 23.34 1.04 4.44 5.99

v
o

v 14 v v
wEIme Wa=tihwinaudauay , Wosumiinauvasay , We=thwiniviaua

> » v
Yw=UFunnnin ludu@e) neiwnin |, %v=Ufnaninluiu(e) Inenffums , x=anuvuiitiusanzesiu
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A129NWaNd 22 i lufuaasgasudiaan

(x=1.39) Saturate 0.1 0.33 1 5 15

ANNAN Wa(g) Wb(g) Welg) %w  %v  Wa(g) Wb(g) Welg) %w  %v  Walg) Wb(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) Welg) %w  %v  Wal(g) Wb(g) We(g) %w  %v

(0-30) 33.88 26.64 7.24 27.17 37.76 25.04 20.66 4.37 21.17 29.43 29.76 2540 4.37 17.19 2390 29.97 2640 3.57 13.53 18.80 31.47 28.34 3.13 11.05 15.36 24.18 22.01 2.17 9.88 13.73
(31-60) 32.74 24.27 8.47 34.90 4852 27.33 21.43 590 27.55 38.29 30.37 24.70 568 22,99 31.96 27.21 22.88 4.33 18.94 26.32 30.19 26.10 4.09 15.69 21.80 26.56 22.97 3.59 15.62 21.71

(61-100) 32.11 23.09 9.02 39.35 54.69 27.53 21.05 6.48 30.81 42.82 28.60 22.82 5.79 25.37 35.26 27.25 2248 4.77 21.22 29.50 3223 26.89 534 19.86 27.60 26.36 22.29 4.07 18.26 25.38

A1219019NT 23 nnui uAuTasaRuwIvg

(x=1.35) Saturate 0.1 0.33 1 5 15

ANAN Wa(g) Wb(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Walg) Wb(g) We(g) %w  %v  Wa(g) Wo(g) We(g) %w  %v  Wa(g) Wb(g) Welg) %w  %v

(0-30) 38.66 29.17 949 3255 43.94 2933 2576 3.57 13.84 1869 27.57 2526 231 9.16 1237 29.79 27.75 2.04 733 990 26.86 2580 1.06 4.12 556 29.90 2883 1.07 3.72 5.02

(31-60) 36.06 26.94 9.12 33.86 45.71 33.72 28.70 502 17.49 23.61 28.08 24.93 3.14 1261 17.02 29.65 26.65 3.00 11.26 15.20 27.01 25.02 1.99 7.94 10.73 31.36 29.38 198 6.73 9.08

R12EWINT 24 1Fannuin luAnaestaAudmiiu

(x=1.48) Saturate 0.1 0.33 1 5 15

ANAN Wa(g) Whb(g) Wolg) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wh(g) We(g) %w  %v  Wa(g) Wb(g) Welg) %w  %v

(0-30) 30.78 25.24 5.54 21.93 3246 33.69 29.97 3.72 1240 18.34 30.51 29.22 129 440 6.52 30.33 2940 093 3.15 4.66 28.65 28.13 0.52 1.85 2.73 29.44 2905 039 133 1.96
(31-60) 34.36 28.43 5.93 20.83 30.83 34.75 30.80 3.95 12.84 19.00 32.94 3147 1.47 468 6.92 3058 29.74 0.84 2.82 4.17 28.82 2854 0.27 0.96 142 36.39 36.15 0.24 0.66 097

(61-100) 29.13 24.55 4.58 18.66 27.62 3536 31.83 3.53 11.09 16.41 32.32 31.16 1.15 3.70 548 31.79 31.07 0.73 233 345 56.56 56.21 0.34 0.61 0.90 28.30 28.15 0.15 0.54 0.79

¥ CATER RO
winswe* Wasutwinfunauey , Wo=uwinfiuvnasey , We=thuiiniwivum

v t v
%w=1Funnunluiu) neinmin | %v=Uiuioninluiu@) insiiunns | x=Anuninnuusonsasiy
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<l 59 a a
A19NKUINYT 25 15NN mm”tumumm‘gmmummzww

(x=1.35) Saturate 0.1 0.33 1

5

15

ANNAN Walg) Wb(g) Welg) %w  %v Wa(g) Wb(g) Wb(g) %w %v  Wa(g) Wb(g) We(g) %w  %v  Wal(g) Wb(g) We(g) %w  %v

Wa(g) Wb(g) We(g) %w  %v

Wa(g) Wb(g) We(g) %ew  %v

(0-30) 30.88 25.23 565 2244 30.29 30.24 26.64 360 13.50 18.23 29.26 27.09 2.17 8.03 10.84 27.33 2599 1.35 5.18 7.00
(31-60) 31.72 27.28 4.44 16.28 21.98 34.47 30.70 3.77 12.29 16.59 31.05 28.76 229 7.95 10.73 27.04 2584 120 464 627

(61-100) 32.78 28.05 4.74 16.87 22.78 33.07 29.71 3.36 11.32 15.28 30.23 28.15 2.08 7.37 9.95 28.86 27.80 1.07 3.84 5.18

2794 2711 0.83 3.04 4.1
2845 27.74 0.71 256 345

20.34 28,68 0.65 228 3.08

26.09 2551 0.58 228 3.08

28.25 2765 0.60 2.17 293

28.78 2825 0.53 1.88 254

o ¥ o o -
ANTNEWINA 26 FNnn luAUTIBITARUAIYY

(x=1.35) Saturate 0.1 0.33 1

5

15

ANAN Wa(g) Wb(g) Wc(g) %w  %v  Wa(g) Wb(g) Wc(g) %w  %v  Wal(g) Wh(g) We(g) %w  %v  Wal(g) Whb(g) We(g) %w  %v

Wa(g) Wb(g) We(g) %w  %v

Wa(g) Wb(g) We(g) %w  %v

(0-30) 37.76 28.58 9.18 32.12 43.36 29.18 27.19 199 7.31 9.87 29.53 27.84 1.69 6.06 8.18 27.20 25.84 136 528 7.13

(31-60) 38.31 29.97 8.34 27.87 37.62 30.43 28.67 1.77 6.17 833 3149 3005 144 4.81 649 3091 2950 141 4.76 6.43

(61-100) 37.03 28.34 8.69 30.69 41.43 29.47 26.43 3.04 11.51 15.53 28.47 26.09 2.38 9.16 12.36 28.02 2647 1.54 583 7.87

40.15 38.72 1.43 371 5.01

41.36 40.24 1.11 277 3.74

43.03 40.96 2.07 506 6.84

35.13 34.13 0.99 2.91 393
37.07 36.27 0.80 2.20 297

32.63 31.24 1.39 445 6.01

o Y. o a
A1319HUINH 27 FNnasi luRLIasTARuYinang

(x=1.35) Saturate 0.1 0.33 1

5

15

ANAN Wa(g) Wb(g) Welg) %w  %v  Wa(g) Wob(g) We(g) %w  %v  Wa(g) Whb(g) We(g) %w  %v  Wa(g) Wb(g) We(a) %w  %v

Wa(g) Wb(g) We(g) %w  %v

Wa(g) Wb(g) Wc(g) %w

%v

(0-30) 39.70 30.16 9.53 31.57 42.62 29.21 26.67 2.54 9.52 12.85 32.98 30.13 2.84 943 1273 2501 23.74 127 533 720

(31-60) 40.63 29.54 11.09 37.54 50.68 34.90 29.34 5.56 19.06 25.73 28.45 24.93 3.52 14.09 19.02 27.44 24.86 2.59 10.40 14.05

3093 29.61 132 446 6.02

28.16 26.15 2.01

7.68 10.36 32.80 30.99 1.81

2666 25.68 097 3.79 5.1

585 7.90

P
ar

v 14 v 1 4
wnewe Wa=tmninfAuriausy , Wo=umninduvatey , We=tminuniauua

¥ H H - ' -
%ew=t/Fnnin TuAuEe) ineniwnin |, %v=1Bunonin lumuGe) e Bunms , x=aumunuiusmuesdiny
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A 4

A1999NT 28 1Fsnaninluhugestafuide

(x=1.35) Saturate 0.1 0.33 1 5 15

ANNAN Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Wa(g) Wb(g) We(g) %w  %v  Walg) Wb(g) Welg) %w  %v

(0-30) 34.57 27.35 7.22 26.72 36.07 31.80 28.51 3.30 11.56 15.60 29.32 27.28 2.04 7.46 10.07 34.03 32.51 1.52 4.67 6.30 30.12 29.04 1.08 3.71 501 25.80 24.93 0.87 3.50 4.73
(31-60) 31.15 25.72 543 21.14 2854 32.09 29.72 237 7.98 10.77 31.13 29.66 1.47 4.96 6.70 31.13 29.66 1.47 4.96 6.70 43.08 4225 0.83 1.96 2.64 27.55 27.09 0.47 1.73 233

(61-100) 32.33 26.58 5.75 21.65 29.23 31.91 29.45 246 836 11.29 27.88 26.21 1.67 6.37 8.60 27.88 26.21 1.67 6.37 8.60 44.46 4287 160 3.72 503 27.88 26.99 0.90 3.33 4.49

v
o

¥ v v L4
winEIveg* Wa=thwinaurieauey , Wo=umwinAuvdsay , We=tmwiniwiavua

v v v
%w=FuntuinTuiu@e) Inetinwin |, %v=UTunnain luiu() inenfFunng , x=r1 uuun UL N aamy
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