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Rock name
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1 Map sheet : 4748 II Grid reference : 796635

Granitoid Rock unit : Triassic Granites (G.t)

'Field occurrence : Rock exposures are roughly 35 to 100

meters apart and cover about 2 to 10% of the
surface area. The examined soil is on very steep
convex glope (T7%) of the road cut and appears to
be derived exclusively froﬁ medium-grained
granitic rocks under a natural vegetation of

short grasses and ferns.

Hand specimen description : The rock is dark grayish brown,
weathered, medium—-grained, seriate pofphyritic
and granular. It consists mainly of quarts,

feldspar and biotite. The quartz is colourless
with grain size varying from less than 0.5 mm. to
5,0 mm., The feldspar is whitish, yellowish and
pinkish with grain size ranging from 0.5 - 1.00
mm. The biotite is black and its grain size ranges
from 0.5-2.0 mm.

Mineral composition :

Quartz - 31.8% Apatite . 0.1%
Plagioclase 28.9% Fe-oxides %
Alkali feldspar 21.9% Sericite %
Biotite 17.3% Clay minerals %
Zircon 0.1% Chlorite %

(plate A.I-1.1)
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(a) (B) \

Plate A.I-1.1

(C) (D)

Photomicrographs of Triassic granite from
thin section No.1l:(A) and (C) plane polarized
light; (B) and (D) crossed polars. (A) and (B)
show alteration of plagioclase to sericite and
clay minerals. (C) and (D) show a zircon
inclusion with pleochroic holos and a apatite
inclusion in a biotite flake. Alteration of
biotites +to chlorites can also be observed at

edges of biotite flakes.
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Petrographic description : It is a medium-grained,

hypidiomorphic granular and seriate porphyritic

rock, consists mainly of plagioclase, alkali

. feldspar, quartz and biotite. The .plagioolases
are euhedral to subhedral tabular crystals,
from 0.2-5.0 mm. in length. They usuallyshow

polysynthetic twinning and zoning. Myrmekitictextu

res are also observed near some plagioclasecrystal
S. Numerous plagioclase crystals altered to
sericite and c¢lay minerals. Some small biotite
flakes occassionally include in theplagioclases.
The aikali feldspar are subhedral to anhedral
tabular - orthoclases, 0.5-6.0  mn. in
length. Carlsbad twinning are common in large
orthoclase crystals with micrographic intergrowth

at the edges. Quartz is anhedral interstitial

mineral,less than 0.2 mm. up to 3.0 mm. in
diameter and it occurs in interstices between
other constituents. Biotite 1is subhedral to
anhedral flakes fanging from 0.1-3.0 mm. and

partially altered to chlorite , especially at the
edges or along cleavages. Apatite, zircon and
Fe-oxides are common accessory minerals. "They
ocqasionally include in biotite flakes. In the
case of included =zircons in biotite, pleochroic

halos can be observed around zircon crystals.
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Sample No : 2 Map sheet : 4748 III Grid reference:556702
Rock name : Granitoid Rock unit : Carboniferous Granites (G.h)

Field occurrance : Rock exposures are roughly 10 to 35 meters
apart and cover about 10% to 25% of the surface
area. The examined soil is on very steep convex
slope (84%) of +the road cutand appears to be
derived exclusively from medium-grained granitic
rocks under a naturel vegetation of hill evergreen

forest with pine on the ridge.

Hand specimen description : The rock is grayish green when
fresh, yellowish brown when weathered,
medium-grained,seriate porphyritic and granular.It
consists mainly of guartz, feldspar and chlorite.
The guartz is colourless with grain size varying
from less than 0.5 mm. up to 3.0 mm. The feldspaf
ig whitish, yellowish to pinkish with grain size
ranging from 0¢.5 mm.-1.0 cm. in diametér. The

chlorite is green, less than 0.5 mm. long.

‘Mineral composition :

Alkali feldspar 30.4% Fe-oxides %
Quartz : 30.1% Sericite %
Plagioclase 23.4% Clay minerals %
Chlorite 15.8% Zoisite %
Zircon 0.2% Muscovite %
Biotite 0.1%  Epidote %
Apatite % Calcite %

(plate A,I-1.2)
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(A) (B)

(C) (D)

Plate A.I1-1.2 Photomicrographs of Carboniferous granite from

thin section No.2 : (A) and (C) plane polarized

light; (B) and (D) crossed polars. Alteration of

plagioclase to clay mineral and sericite can
be clearly seen in (A) and (B). Chlorite,
epidote and Fe-oxides are alteration products

of biotites. Reliects of biotite remainssat

about center of chlorite flakes.
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Petrographic description : The rock is medium-grained, seriate
porphyrictic, hypidiomorphic granular with major
constituents of subhedral tabular microclines and
orthoclases, euhedral to subhedral tabular
plagioclases, anhedral interstial quartz and
anhedral chlorite flakes. The microclines range
from 0.5 mm., to 4.0 mm.,show grid twinning. Within
large crystals of microcline, inclusions of
chlorite and plagioclase of average grain size
about 0.2 mm. in length are common. Alteration
of microclines +to clay minerals and sericite is
not always present. The plagioclases show
polysynthetic albite +twin and have highly been
altered to sericite, clay minerals, epidote,
calcite and muscovite. The size of plagioclases
rangs from 0.2-2.0 mm., long. Some plagioclase
crystals show bending of twin lamellse due to
strong deformation. The chlorite fiakes are
altered from Dbiotite, rangefrom 0.1-0.2 mm and
frequently associated with zoisite and epidote.
The quartz appears asinterstitial mineral filling
the spaces between the feldspar crystals. Most of
quartz crystals vary the size from less than 0.1
mm. up to 2.0 mm. in diameter and interlock each
other as conserteal texture. Apatite and

somewherezircon are common accessories.



Sample No

- Rock name

87
3 Map Sheet : 4949 III Grid reference : 525244

Granitoid Rock unit : Triassic Granites (G.t)

Field occurrence : Rock exposures are roughly less than

meters apart and cover less than 2% of the surface

area. The studies soil profile is slope near
summit of rise, on very steep convex slope (56%)
of the road cutand appears to be derived

exclusively from medium-grained grainitic rocks
under a natural vegetation of shrot grasses,

Imperata cylindrica Beauv. and Pinus spp.

Hand specimen description : The rock is slightly weathered,

grayish brown, medium-grained, seriate popphyritic
and granular. It consists mainly of quartz,
feldspar and biotite. The of gquartz is colourless
with grain size vary from less than 0.5 mm up to
3.0 mm. in diameter. The feldspar is whitish,
yellowish, pinkish and reddish with ranging of
grain size from 0.5-6.0 mm. long. The ©biotite is
black, 0.5-2.0 nm. long.

Mineral composition :

Zircon % Chlorite

Quartz 32.2% Apatite %
Plagioclase 26.1% Fe-oxides %
Alkali feldspar 25.5% Sericite %
Biotite ‘ 16.2% Clay minerals %

%

(plate A.I-1.3)

35
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(A) (B)

(C) (D)

Plate A.I-1.3 Photomicrographs of Triassic granite in thin

section &Nok 3 ¥ (1AY,® N(:B)® YanduA(D)F ferossed
polars; (C) plane polarized light. (A) Grid
twinning in microcline. (B) Consertal quartz.
(c) and (D) Inclusions of zircon and apatite

in a biotite flake.
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Petrographic description : It is a medium-grained,
hypidiomorphic granular and seriate porphyritic
rock. It consists mainly of microcline,

plagioclase, biotite and quartz. The microclines

are subhedral to anhedral tabular crystal,
1.0-4.,0 mm. long. LLarge microcline crystals
contain -inclusions of plagioclase, biotite and

quartz with average grain size about of 0.06 mm.

in diameter. Alteration of microclines to clay
minerals isg unCcommon comparing to the
plagioclases. The plagioclases are euhedral +to

subhedral tabular crystals, 0.5-4.0 mm. long and
usually show polysynthetic twinning and zoning.
Small flakes of biotite occasionally include in
plagioclases. Alteration of plagiocliases to
sericite and clay mineral is common, especially at
the central portions of the plagioclase crystals.
Biotite is subhedral to anhedral flakes, 0.05 mm.
to 2 mm. long. Some'biotite flakes contain zircon
and apatite inclusion and some flakes bend around
plagioclase crystals. Alteration of biotite +to

chlorite can be observed at the edges and

clevages. Quartz is anhedral interstitial mineral
with averge grain size about 3.0 mm. Small
consertal quartz crystals are also observed.

Quartz strings occur around some plagioclase and

microcline crystals. Zircon, apatite and
Fe-oxides are common accessory minerals.
Secondary muscovite include in plagioclases,

biotites and microclines,
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Sample No : 4 Map Sheet : 4949 III Grid reference : 708134

Rock name : Granitoid Rock unit : Carboniferous Granites {G.h)
Field occurance : Rock exposures are roughly 35 to 100 meters
apart and cover 2 to 10% of the surface area. The
~studied soil profile is on steep convex slope
(47%) of the road cut and appears to be derived
exclusively from medium-grained granitic rocks

under a natural vegetation of dry evergreen forest.

Hand specimen description : The rock is slightly weathered,
yvellowish brown, medium-grained, seriate porphyritic
and granular. It consists mainly of. quartz,
feldspar and biotite. The quartz is colourless
with grain size varying from less than 0.5 mm up
to 4.0 mm. The feldspar is whitish, yellowish,
pinkish and reddish, 0.5-5.0 mm. long. The
biotite flake is black and grain size ranges from
0.5-2.0 mm. Hornblende is also black and sparsely
distributes throughout the rock sample.

Mineral composition : '
Quartz 34.4% Apatite

%
Alkali feldspar 30.7% Fe-oxides %
Plagioclase 24.4% Sphene %
Biotite 9.6% Sericite %
Hornblende 0.8% Clay minerals: %
Chlorite 0.1% Allanite %
Zircon %

{plate A.I-1.4)
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(C) (D)

Plate A.I-1.4 Photomicrographs of Carboniferous granite from

thin section No.4 : (crossed polars). (A) Euhedral
to subhedral prismatic hornblende with
polysynthetic twinning and anhedral sphene. (B)

Bending of twin lamellae in plagioclase (C) Zoned
plagioclase and bending of cleavage traces in

biotite. (D) Zoned allanite.
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Petrographic description : It is a medium-grained,
hypidiomorphic granular and seriate porphyritic,
rock, consists mainly of microcline, plagioclase,
quartz and biotite. The microclines are subhedral
to anhedral tabular crystals, 0.6-3.0 mm. long.
Some biotite, quartz, plagioclase and apatite
crystals include in microcliﬁes. Granophyric
intergrowths at the edges of micorclines are
occasionally observed. Alteration of microclines
to clay minerals is less common comparing to
plagioclases. The plagioclases are euhedral to
subhedral tabular crystals, ¢.2-5.0 mm. long.
They usually show polysynthetic twinning, =zoning
and bending of twin lamellae. Some crystals of
biotite, apatite and zircon are found to be as
inclusions © in plagioclases. Alteration . of
plagioclase to sericite and c¢lay minerals is
common. Quartz is anhedral interstial nmineral,.
rangés from 0.1-3.0 mm. in diameter and also as
aggregate of interlocked small crystéls around
some microcline and plagioclase 6rystals. The
biotitesoccur sparsely as small flakes with
average grain size of 2.0 mm. At the edges or
along elevages of some biotite crystals, presence
of alteration of biotite to <chlorite is also
observed. Some biotite flakes show kinking
phenomenon due to strain. Inclusions of apatite
"and zircon are common in biotite. The hornblendes
are euhedral to subhedral prismatic crystals with

ranging of grain size from 0.3-4.0 mm. They

usually show polysynthetic twinning and some
biotites occur at the edges of hornblende
crystals. S8Sphene, apatite, Fe-oxides, zircon and

zoned allanite are common accessory minerals.
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Sample No.: 5 Map sheet : 4645 III Grid reference : 006080
. Rock name : Granitoid Rock unit : Triassic Granites (G.t)
Field occurrence ! Rock exposures are roughly less than 35

meters apart and cover less than 2% of the surface
area. The examined soil is near summit of rise, on
very steep convex slope (90%) of the road cut and
appears to be‘ derived exclusively from
medium-grained granitic rocks under a natural
vegetation of short grasses, Imperata cylindrica
Beauv. and Pinus khasya Royle.

Hand specimen description : It is medium-grained, porphyritic
and granular rock. Fresh colour is dark gray and
weathered colour is yellowish brown. It consists
mainly of feldspar with phenocrysts in the
groundmass of quartz feldspar and biotite. .The
feldspar is whitish, yellowish, and pinkish,less
than 1.0 mm up to 2.5 cm. 'in length. The quartz
is colourless with grain size varying from less
than 0.5 mm up to 5.0 mm. The biotite is black and

ite grain size ranges from 0.5-2.0 mm.

Mineral composition :

Quartz 38.7% Fe-oxides %
Alkali feldspar 31.6% Sphene %
Plagioclasge 19.8% Sericite %
Biotite 9.9% Clay minerals %
Hornblende % Chlorite %
Zircon % Zoisite ‘ %
Apatite % |

(plate A.I-1.5)
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(A) (B)

(C) (D)

Plate A.I-1.5 Photomicrographs of Triassic granite from thin
section No.5 : (A) and (C) ‘plane  polarized
light; (B) and (D) crossed polars. (A) and (B)
Hornblende and biotite, the latter is
partially altered to chlorite. Small apatite

crystals are included in a quartz crystal. (C)
and (D) Biotite and included apatite in
perthite.
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Petrographic description : It is a medium-grained, porphyritic
and granular rock with phenocrysts of subhedral to
anhedral tabular orthoclases. The groundmass contains
euhedral to gsubhedral tabular plagioclases,
subhedral to anhedral platy biotites and anhedral
quartz. The orthoclase phennocrysts range from 0.5
em to 1.4 cm with micropertitic texture and
simple carlsbad twin. Large orthoclase phenocrysts
contain inclusions of biotite, plagioclase,
quartz, small hornblende and apatite crystals. The
plagioclases show polysynthetic twinning and
zoning, range from 0.3-2.0 mm. inlength.Alteratio
n of plagioclases to clay minerals, zoisite and
sericite is common, especially at the central
portion of the plagioclase crystals. Small biotite
flakes are also found to Dbe included in
plagioclases. Mymekitic . intergrwoths between
quartz and sodic plagioclase are locally observed
at the edges of some plagioclase crystals. Quartz
appears to be an interstitial minerals. Biotite
flakes range from 0.1-1.5 mm. inlength and
partially altered to chlorite at cleavages planes
and 6rystal edges. The hornblendes are subhedral
prismatic to anhedral crystals and show
polysynthetic twinning. Sphene, as ﬁedge—shaped
crystalswith grain size about 1.0 mm., apatite,
zircon and Fe-oxides are COmmon accessory

minerals.
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Sample No : 6 Map sheet : 4645 I Grid reference : 440265

Rock name : Granitoid Rock unit : Carboniferous Granites (G.h)

Field occurrence : Rock exposures are roughly 35 to 100 meters
apart and cover 2 to 10% of the surface area. The
examined soil is on steep convex slope {(30%) of
the road cut and appears to - be derived
exclusively from medium-grained grainitic rocks
under a natural vegetation of hill evergreen

forest.

Hand specimen description : The rock is brownish,
weathered, medium-grained, seriate porphyritic
granular. It congigts mainly of gquartz, feldspar
and biotite. The gquartz is colourless with grain
size varying from less than 0.5 mm up to 2.0 mm.
The feldspar is whitish, yellowish, pinkish and
reddish, 0.5-5.0 mm. long. The biotite flake is

black with grain size less than 0.5 mm.

Mineral composition

Alkali feldspar 50.8%  Apatite %
Quartz 33.7% Fe-oxides %
Plagioclase 9.6% Sericite %
Biotite 4,.9% Clay minerals %
Chlorite 0.9% Muscovite %
Zircon 0.1%

{plate A.I-1.86)
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(A) (B)

(C) (D)

Plate A.I-1.6 Photomicrographs of Carboniferous granite in

thin section No.6 : (crossed polars). (A) Biotite,
quartz and orthoclase. (B) Biotite, quartz and
zircon. (C) and (D) Myrmekitic intergrowth between

vermicular quartz and Na-plagioclase.
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Petrographic description : It is a medium-grained,
hypidiomorphic granular rock with major

constituents of euhedral to subhedral tabular

orthoclases, anhedral to subhedral tabular
plagioclases, anhedral interstitial quartz and
anhedral biotite flakes. The orthoclases show
micropertitic texture and contain some small

inclusions of quartz. Micrographic and granophyric
textures are frequently observed near the
orthoglase crystals. The gize of orthoclases
range from 0.5-2.5 mm. The plagioclases range
from 0.3-3.0 mm., usually show polysynthetic albite
twin and high alteration to c¢lay minerals and
gsericite. Small myrmikitic intergrowths betweén
vermicular quartz and sodic plagioclase are
locally. observed at the edges of some plagioclase
crystals. Small biotite flakes occasionally
include in plagioclése. The quartz appears as
interstitial mineral filling the spaces. between
feldspar c¢rystals. Most of quaftz crystals range
from less than 0.1 mm. up to 2.0 mm. and interlock
each other as consertal texture. The biotites
occur sparsely as small flakes with grain size
less than 1.5 mm. Some flakes have been altered
to chlorite, especially at the edges of flakes or
along cleavages. Secondary muscovite, chlorite and
opaque Fe-oxides are sometimes found to be
associated with the altered biotite. Apatite and
zircon are common accessories., Included zircons in
biotite are obviously = detected from the

appearenceof pleochroic halos.
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Information on the Site

g-
h.

Profile number : 1

Soil name : Unknown

Higher category classgification
FAO : Humic Cambisols

USDA : Oxic Humitropepts
Date of examination : 23 May 1987
Author : Anongrak, N. and J. Pinthong.

Location : Ban Kae Noi. Tam Bon Muang Na.
Amphoe Chiang Dac. Changwat Chiang Mai. Approximately
190 34° N. 98¢ 48' E. (Grid Reference:796635,
Sheet:4748 II)
Elevation : 1580 meters
Land form : _
i. physiographic position : on convex slope
ii. surrounding land form : mountainous
iii. microtopography : nil

Slope on which profile is gsited : very steep (77%),

south aspect
Vegetation and Land-use : Fairly dense cover of short
grasses include Imperata cylindrica Beauv.;

and ferns include Nephrolepis spp. Land is alsoc wused
for the watershed forest protécted area. )
Climate : Data derived from Mae Hong Son
meteorological station (90 km. southeast of the site

at the'elevation of station 267 meters)
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Average of 35 years (1951-1980)

Honth J ¥ H A | ] i A 8 0 | D

¥ean monthly
rainfall {mn) 15,3 2.2 8.8 43.8 172.0 181.4 210.8 262.9 231.7 10%.8 27.2 11.8
Mean monthly
tenperature{*€) 20.5 2.1 26.1 28.7 28,6 1.1 26.7 26,3 265 261 242 213

Mean annual rainfall, 1275.7 mm.

Mean annual temperatﬁre, 25.4 oC.

General Information on the Soil

a. Parent material : Apparently derived "in situ" from

deeply weathered granitic rocks in Triassie peroid.
b. Drainage : Class 4 - well drained.
c. Moisture condition in profile : Dry throughout.
d. Depth of groundwater table : Nil

e. Presence of surface stones and rock outcrops : Class

1 : in each case-fairly stony (boulders) and fairly rocky.

£, Evidence of e:osion : 8light sheet erosion at site

and slight rill erosion in adjacent field.

£, Presence of salt or alkali : Nil

h. Human influence : Nil

III. Brief Description of the Profile

Deep, well drained, grayish brown in A horizon and

reddish yellow in B horizon, clay loam in A horizon and

sandy clay loam in B horizon. Structure is weak in A horizon

and

moderate in B horizon. Root distribution normal, roots

being concentrated in the 25 cm.



(B)

Plate A.I-2.1 Photographs showing soil profile number 1 (A)

and associated topographic features (B).
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Profile Desgcription

0-20 cm

P

20-38 cm

38-64 cm

64-120 cm

Dark grayish brown (10 YR 4/2) moist and

brown (10 YR 5/3) dry, clay loam; wesk

very fine granular; slightly sticky,

slightly plastic, friable when moist, soft

when dry; many fine and medium interstitial
pores; frequént fine and medium roots;

clear and wavy boundary; pH 5.4 (Sample

No.11)

Dark brown (7.5 YR 4/4) moist and strong
brown (7.5 YR 5/6) dry, clay loam; weak
fine and medium granular; slightly sticky,
slightly plastic, friable when moist, soft
when dry; many fine and medium
interstitial porés; common fine and medium
roots; clear and wavy boundary; pH 5.0
{Sample No.12)l

Reddish yellow ( 7.5 YR 6/6 ) moist and
reddish yellow (7.5 YR 7/6) dry, clay
locam; weak fine and medium subangular
blocky; slightly sticky, slightly plastic,
friable when moist, slightly hard when
dry; common fine interstitial pores; few
fine roots; clear and smooth bhoundary;
pH 5.0 (Sample No.13)

Reddish yellow ( 7.5 YR 6/8 ) moist and

reddish yellow (7.5 YR 7/6) dry, sandy

clay loam; moderate medium subangular
blocky; slightly sticky, slightly plastic,
firm when moist, slightly hard when dry;

common fine interstitial pores; few fine



Cr

Bw3 120-180 cm

Bw4 180-320 cm

320-400 cm
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angular quartz gravel {(0.2-0.4 cm); few
fine roots; clear and smooth boundary; pH
4.8 (Sample No.14)

Reddish yellow ( 7.5 YR 6/6 ) moist and
reddish vellow (7.5 YR 8/6) dry, sandy
clay loam; moderate coarée subangular
blocky; slightly sticky, slightly plastic,
friable when moist, slightly hard when
dry; few very fine interstitial pores; few
véry fine roote; .clear and smooth boundary;
pH 4.8 (Sample No.15)

Reddish yellow ( 7.5 YR 6/8 } moist and

reddish vyellow (7.5 YR 8/6) dry, sandy

clay loam; moderate coarse ' subangular

blocky; slightly sticky, slightly plastic,

friable when moist, slightly hard when

dry; few very fine interstitial pores; few

fine angular guartz gravel (0.2-0.6 cm.);

no roots; clear and smooth boundary; pH 5.6
{Sample No.16)

Reddish vellow ( 7.5 YR 6/8) moist and
reddish yellow {7.5 YR 7/6) dry, many fine
and medium distinct yellowish red, white,
pink and dark reddish brown mottles,

coarse sandy loam; weak fine granular; non

"sticky, mnon plastic, very friable when

moist, loose when dry; few fine
interstitial ©pores; frequent fine sngular
quartz gravel (0.4-1.0 cm.)} and few small
stones (8.0-10.0 Ccm. ) of weathered
granite; no roots; pH 4.8 (Sample No.17)



Plate A.1-2.2
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Sample No.17

Photomicrographs showing micromorphological
characters of the Sample No.11, 14, 15 and
s (left photographs : plane polarized
light; right photographs : crossed polars)



106

V. Description of Soil Thin Section
Profile No.l ‘

Sample No.l1ll (Al horizon, 0-20 cm.)

The structure is granular. The skeleton grains
consists mainly of quartz. Quartz 1is subangular, low
sphericity and wuniform in distribution with grain size
ranging from 0.02-0.05 mm. The size of compound packing
voids 1is more than 0.1 mm. S-matrix within primary peds is

silasepic plasmic fabric.

Sample No.14 (Bw2 horizon, 64-120 cm.)

The related distribution pattern is agglomeroplasmic.
The skeleton grains consists mainly of quartz and biotite.
Quartz is subangular, high sphericity and uniform in
distribution with grain size ranging from 0.1-0.9 mm.
Biotite is subangular, high sphericity and uniform in
distribufidn with grain size ranging from 0.1-0.3 mm. The
size of irregular compound packing voids rangs from 0.03-0.1
mm. The accumulation of clay minerals in the form of cutans
and 'some nodules of ferrugineous compound ranging in size
less than 0.1 mm are observed. S-matrix within primary peds

is silasepic plasmic fabric.

Sample No.15 (Bw3 horizon, 120-180 cm.)

| The related distribution pattern is agglomeroplasmic.
The skeleton grains consists mainly of quartz and biotite.
Quartz is angular, low sphericity and Lniform in
distribution with grain size ranging from 0.1-0.8 mm.
Biotite is angular, low Sphericity and uniform in
distribution with grain size ranging from 0.05-0.5 mm.
The size of orthovughs is more than 0.1 mm.Less argillans
and nodules of ferrugineous compound in the thin section.

S-matrix within primary peds is silasepic plasmic fabric.
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Sample No.17 (Cr horizon, 320-400 cm.)
The minerals consists mainly of gquartz, plagioclase
and biotite. The size of quartz and plagioclase are more
than 2.0 mm. and biotite ranging in gize from ¢.3-1.0 mm.

The size of ortho-skew planes is about 06.05 mm.
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Information on the Site :

a.
b.

3.

Profile number : 2

Scil name : Unknown

Higher category classification
FAO : Orthic Acrisols

USDA : Ustoxic Tropohumults

Date of examination : 24 May 1987
Author @ Anongrak, N. and J. Pinthong

Location : Ban Mae Hat. Amphoe Wiang Haeng.
Changwat Chiang Mai. Approximately 19°¢ 38' N. 98¢ 34' H.
(Grid Reference:556702, Sheet:4748 III)
Elevation : 900 meters
L.and form :
i. physiogfaphic position : on convex slope
ii. surrounding land form : mountainous
iii. microtopography : nil

Slope on which profile is sited : very steep (84%),

north aspect .

Vegetation and Land-use : Hill evergreen forest

with pine on the ridge. Trees include Castanopsis spp.
and Quercus spp. Land isg also used for the watershed

forest protected area.
Climate : Data derived from Mae Hong Son
meteorological station (75 km. southwest of site at

elevaticn of station 267 meters).
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Average of 35 years (1951-1980)

Honth { 3 | A | J J A § 0 N D

Kean monthly

rainfall (ma} 15.3 2.2 8.8 43.8 172.0 181.4 210.8 262.9 23L.7 107.8 27.2 11.8
‘Hean monthly '

temperature(*C} 20.6 21.1 26,1 29.7 28.6 21.1 26.7 6.3 26,5 26,1 24,2 1.3

Mean annual rainfall, 1275.7 mm.

Mean annual temperature, 25.4 °C.

I1. Géneral Information on the Soil

a. Parent material : Apparently derived "in situ" from

deeply weathered granitic rocks in Carboniferous peroid.
b. Drainage : Class 4 - well drained.
c. Moisture condition in profile : Dry throughout.
d. Depth of groundwater table : Nil

e. Pregsence of surface stones and rock outcrops : Class

2 in each case - stdny {boulders) and rocky.

f. Evidence of erosion : Slight rill erosion at site and

moderate gully erosion in adjacent field.

g£. Presence of salt or alkali : Nil

h. Human influence : Nil

I11. Brief Description of the Profile

Deep, well drained, dark brown in A horizon and red in
B horizon, texture of the A and B horizons ié variable.
Structure is weak througout., Closer examination shows a well
developed argillic B with quite developed cutans. Root

distribution normal, roots being concentrated in the 28 cm.




Plate A.I-2.3 Photographs showing soil profile number 2 (PAT)

and associated topographic features (B).

.
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IV. Profile Description

Al 0-15 Dark brown (7.5 YR 3/2) moist and dark
brown (7.5 YR 4/4) dry, sandy clay loam;
weak very fine granular; slightly sticky,
slightly plastic, friable when moist, soft
when dry; many fine and medium
interstitial pores; very frequent fine and
medium roots; clear and smooth boundary;

pH 6.6 (Sample No.21)

A3 15-28 com Dark reddish brown (5 YR 3/4) mcist and
yellowish red(5 YR 4/6) dry, clay loam;
weak very fine and fine granular;slightly
"sticky, slightly plastic, friable when
moist, soft when dry; many fine and medium
interstitial pores; frequent fine and
medium robts; clear and smooth boundary;
pH 5.0 (Sample No.22)

Bt21 28-55 cm Dark red (2.5 YR 3/6) moist and red (2.5
YR 4/8) dry, clay; weak fine subangular
blocky; slightly sticky, slightly plastic,
firm when moist, slightly hard when dry;"
common fine and medium interstitial pores;
common fine and medium roots; gradual and

wavy boundary; pH 5.0 {(Sample No.23)

Bt22 55-140 cm Red (2.5 YR 4/6} moist and red (2.5 YR
5/8) dry, clay; moderate fine and medium
subangular blocky; slightly sticky, 'slightly
plastic, firm when moist, slightly hard
when dry; common fine interstitial pores;
few fine roots; gradual and gmooth
boundary; pH 5.0 {(Sample No.24)
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Bw3 140-280 cm Red (2.5 YR 4/6) moist and light red (2.5
' YR 6/8) dry, sandy clay loam; weak fine

and medium subangular blocky; slightly
sticky, slightly plastic, friable when moist,
slightly hard when‘ dry; common fine'
interstitial pores; few fine angular
quartsz gravel (0.2-0.4 cm.); few fine
roots; gradual and smooth boundary; pH 5.2
(Sample No.25)

Crl 280-550 cm Red (2.5 YR 4/6) moist and red (2.5 YR
5/8) dry, many fine distinct reddish
yellow, white, pink and dark reddish brown
moptles,_ coarse sandy loam; structureless

very fine and fine granular; non sticky,

non plastic, very friable when moist,
loose when dry; few micro and very fine
interstitial pores; few fine granular

quartz gravel (0.2-0.5 cm.) and very few
irregular fragments (1.0-3.0 cm.) of a
strongly weathered granite; few very fine
roots; diffuse and wavy boundary; pH 6.2
(Sample No.26)

Cr2 550-600 cm Reddish brown (5 YR 4/4) moist and
yvellowish red (5 YR 5/6) dry, meny fine
‘and medium distinct white, pink and
reddish yellow mottles, loamy coarse sand;
structureless very fine granular;
non sticky, non plastic, loose when moist,
loose when dry; few micro and very fine
interstitial pores; few fine angular
quartz gravel (0.2-0.5 cm.) and very few
irregular fragments (1.0-5.0 cm.) of a
strongly weathered granite; no roots; pH
6.2 (Sample No.27)



Plate A.I1-2.4
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Sample No.27

Photomicrographs showing micromorphological

characters of the Sample No.21, 24, 25 and
2T (left photographs : plane polarized
light; right photographs : crossed polars)
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V., Desciption of Soil Thin Section
Profile No.2

Sample No.21 (Al horizon, 0-15 cml) .
The structure is granular. The skeleton grains
consists mainly of quartz. Quartz is angular, low sphericity
and non-uniform in distribution with grain size ranging from
0.05-0.1 mm. The size of compound packing voids ranges from
0.03-0.1 mm. S-matrix within primary peds is silasepic

plasmic fabric.

Sample No.24 (Bt22 horizon, 55-140 cm.)

The related distribution pattern is agglomeroplasmic.
The skeleton grains consists mainly of quartz, alkali
feldspar and plagiociase. Quartz is subangular, low

sphericity and uniform in distribution with grain size

varying from 0.2 mm. up to more than 1 mn. Alkali feldspar
is subangular, Jlow sphericity and uniform in distribution
with grain size ranging from 0.4-0.6 mm. Plagioclase 1is
gubangular, low sphericity and uniform in distribution with

grain size ranging from 0.3-0.5 mm. The size of craze planes
is more than 0.1 mm.Dominantly shown cutans of argillans
type. Clearly shown is papules of ferrugineous compound and
-argillans in the form lamelar fabric is obvious. S-matrix

within primary peds is argillasepic plasmic fabric.

Sample No.25 (Bw3 horizon 140-280 cm., )

The related distribution pattern is agglomeroplasmic.
The skeleton grains consists mainly of quartz, alkali
feldspar, plagioclase and chlorite. Quartz is subangular,
high sphericity and uniform in distribution with grain size
ranging from 0.1-1.0 mm. Alkali feldspar is angular, low
gphericity and uniform in distribution with grain size

ranging from ©0.1-1.0 mm. Plagioclase 1is angular, 1low
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sphericity and uniform in distribution with grain size
ranging .from 0.1-1.0 mm. Chlorite is angular,low sphericity
and uniform in distribution, with grain size ranging from
0.05-0.8 mm. The size of craze planes is more than 0.1 mm.
Dominantly cutans of argillans type.S-matrix within primary

peds is silasepic plasmic fabric

Sample No.27 (Cr2 horizon, 550-600cm.)
The mineral consists mainly ' of quartz, alkali
feldspar, plagioclase and chlorite with grain size larger

than 1 mm. The size of craze planes is 0.1 mm. in average.
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I. Information on the Site

a. Profile number : 3

b. Scil name : Unknown

c. Higher category classification
FAO : Orthic Acrisols
USDA : Orthoxic Tropochumults

d. Date of examination : 30 May 1987

e. Author : Anongrak, N., J. Pinthong and C. Sukasame.

f. Location : Ban Therd Thai. Amphoe Mae Chan.
Changwat Chiang Rai. Approximately 20° 07' N, 98¢ 30’
E. (Grid Reference:525244, Sheet:4949 III)

g. BElevation : 1200 meters

h. Land form :

i. physiographic position : on convex slope near
summit of rise.
ii. surrounding land form : mountainous
iii, microtopography : nil
i. Slope on which profile is sited : very steép
(56%) ,north aspect

j. Vegetation and Land-use : Fairly dense cover of short

grasses. (mainly, Impersata cylindrica Beauv.)

Plantation and site for Pinus spp. Land is also used
for the watershed forest protected area.

k. Climate : Data derived from Chiang Rai meteorological
gstation (45 km southeast of the site at the elevation

of station 394 meters)



II

III.
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Average of 356 years (1951-1980)

Honth I FoooA 4 K J J & ) 0 ] D

Kean monthly
rainfall (sm) 20,0 9.2 26.6 79.1 219.4 241.4 309.5 425.2 278.8 133.6 36.4 22.2
Hedn monthly
temperature{eC} 1¢,5 21.7 248 27.5 21.5 .Z?.l 26.7 26,2 26.1 25.0 22.% 19.6

Mean annual rainfall, 1801.4 mm.

Mean annual temperature, 24.5 °C.

. General Information oh the Soil :

L1

a. Parent material : Apparently derived "in situ" from

deeply weathered granitic rocks in Triassie peroid.

b. Drainage : Class 4 - well drained.

c¢. Moisture condition in profile : Dry throughout.
d. Depth of groundwater table : Nil

e. Presence of surface stones and rock outcrops : Class

QO in each case - very few stones and very few rocks.

f. Bvidence of erosion : Slight sheet erosion at site

and in adjacent field. )
g£. Presence of salt or alkali : Nil

h. Human influence : Nil

Brief Description of the Profile

Deep, well drained soils. The colour of the A is dark

reddish brown and red in the B horizon. The texture is

clay

weak

loam in A horizon and clay in B horizon. Structure is

in A horizon and moderate in B horizon. Root

distribution normal, roots being concentrated in the 28 cm,



Plate A.I-2.5 Photographs showing soil profile number 3(A)

and associated topogréphic features (B).
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IV, Profile Description

Al 0-10 cm

A3 10-28 cm

Bl 28-65 cm

BtZ21 65-110 cm

Dark reddish brown (5 YR 3/3) moist and
reddish brown (5 YR 4/4) dry, clay loam;

. weak very fine granular; slightly sticky,

slightly plastic, friable when moist, soft
when dry; many fine and medium
interstitial pores; very frequent fine and
medium roots; clear and smooth boundary;
pH 5.2 (Sample No.31)

Dark reddish brown (5 YR 3/4) moist and
vyellowish red (5 YR 4/6) dry, clay loam;
weak fine gfanular; slightly sticky,
slightly plastic, friéble when moist,
slightly hard when dry; many fine and
medium interstitiél pores; frequent fine
and medium roots; clear and smooth
boundary; pH 4.8 (Sample No.32)

Reddish brown (5 YR 4/4) moist and
vellowis red (5 YR 5/6) dry, clay loam;
weak fine subangular blocky; slightly
sticky, =slightly plastic, friable when
moist, s8lightly hard when dry; common fine
and medium interstitial pores; common fine
and medium roots; c¢lear and smooth
boundary; pH 4.8 (Sample No,33)

Yellowish red (5 YR 4/6) moist and
vellowish red (56 YR 5/8) dry, - clay;

moderate fine subangular blocky; sticky,
plastic, firm when moist, hard when dry;
few fine interstitial pores; few fine

roots; gradual and smooth boundary; pH 5.0
(Sample No.34)



Bt22 110-160 cm

Bt23 160-210 cm

Bw3d 210-240 cm
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Red (2.5 YR 4/6) moist and light red (2.5.
YR 6/8) dry, clay; moderate medium
subangular blocky; sticky, plastic, firm
when moist, hard when dry; feh fine
interstitial pores; few fine roots;
gradual and smooth boundary; pH 5.2
(Sample No.35)

Red (2.5 YR 4/6) moist and light red (2.5
¥R 6/8) ‘dry, clay; moderate medium

subangular blocky; sticky, plastic, firm

when - moist, hard when dry; few fine
interstitial pores; very few irregular
fragments (1.0-2.0 cm.) of a strongly
weathered mica—échist; very few fine

roots; gradual and wavy boundary; pH 5.2

“{Sample No.36)

Red (2.5 YR 4/6) moist and light reddish
brown (2.5 YR 6/4) dry, coarse sandy loam;
weak very fine granular; slightly sticky,
non plastic, very friable when moist, soft
when dry; few micro and fine interstitial
pores; very few angular quartz gravel
{1.0-1.5 cm.) and very few irregular
fragments (1.0-3.0 cm.) of é strongly
weathered mica-schist; very few fine
roots; pH 4.6 {Sample No. 37)
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Sample No.37

Plate A.I-2.6 Photomicrographs showing micromorphological

characters of the Sample No.31, 34, 36 and 37.
(left photographs : plane polarized 1light;
right photographs : crossed polars)
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V. Description of Soil Thin Section
Profile No.3

Sample No.31 (Al horizon, 0-10 cm.)

The structure is angular blocky. The gkeleton
grains consist mainly of quartz. Quartz is subangular, low
sphericity' and uniform in distribution with grain size
ranging from 0.05-0.1 mm. The size of compound packing voids
ranges from 0.03-0.1 mm. S-matrix within primary peds is

silasepic plasmic fabric.

Sample No.34 (Bt21 horizon, 65-110 cm.)

The related distribution pattern is porphyroskelic.
The skeleton grains consists mainly of quartz. Quartz is
subangular, high sphericity and uniform in distribution with
grain size ranging from 0.02-0.03 mm. The size of craze
planes is more than 0.1 mm. Occasionally occured are nodules
of ferrugineous compound ranging in size less than 0.1 mm.

S-matrix within primary peds is silasepic plasmic fabric.

Sample No.36 (Bt23 horizon, 160-210 cm.)

The related distribution pattern is porphyroskelic.
The skeleton graing consists mainly of Quartz and
plaagioclase. Quartz is subangular, high sphericity and
unifrom in distribution with grainr size ranging form
0.05-0.6 mm. Plagioclase is subangular, low sphericity and
non-uniform in distribution with grain size ranging from
0.05-0.3 mm. The size of craze planes is more than 0.1 mm.
Ferrugineous nodules occasionally seen with size range less
than 0.1 mm. S-matrix within primary peds is silasepic

plasmic fabric.

Sample No.37 (Bw3 horizon, 210-240 cm.) _
The related distribution pattern is agglomeroplasmic.

The skeleton grains consist mainly of quartz, plagioclase
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and biotite. Quartz is subangular, high sphericity and
uniform in distribution with grain size varying form C.1 mm
up to more than 1 mm. Plagioclase is subangular, high
sphericity and uniform in digtribution with grain size
ranging from 0.2-0.8 mm. Biotite is subangular, low
sphericity and wuniform in distribution with ranging from,
0.05-0.5 mm. The size of orthovughs ranges from 0.03-0.1
mim . Ferrugineous nodules of in the thin section are
occasional. S-matrix within primary peds 1is silasepic

plasmic fabric.
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I. Information on the Site

a. Profile number : 4
b. Soil name : Unknown
c. Higher category clasgification : -

FAQ : Orthic Acrisols
USDA : Ustoxic Tropohumults
d. Date of examination : 31 May 1987
Author : Anongrak, N., J. Pinthong and C. Sukasame.

f. Location : Ban Cha Yi. Amphoe Muang. Changwat Chiang
Rai. Approximatly 20°¢ 01' N. 99° 40’ E.
(Grid Reference:708134, Sheet:4949 III)
g. Elevation : 920 meters
h. Land form
i. physiographic position @ on convex slope
"ii. surrounding land form : mountainous

jii. microtopography : nil

i. Slope on which profile is sited : steep {(47%),south aspect

j. Vegetation and Land-use : Under dry evergreen forest

include Hopea ferrea Pierre. and Bambusa

arundinacea. Willd. Land is also used for the watershed
forest protected area.

k. Climate : Data derived from Chiang Rai meteorological
station (20 km southeast of site at the elevation of

station 394 meters)
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Average of 35 years {1951-1980)

Honth J F | 4 X J i} A § 0 i D

Hean menthly
rainfall (na)  20.0 9.2 26.6 79.1 219.4 2414 309.5 425.2 278.8 133.6 36.4 22.2
Wean monthly
teaperature {oC) 19,5 21,7 246 21.5 21§ 27,1 26,7 26.2 261 25.0 22,8 19.6

Mean annual rainfall, 1801.4 mm.

Mean annual temperature, 24.5°C.

II. General Information_on the Soil

a. Parent material : Apparently derived "in situ" from

deeply weathered granitic rocks in Carboniferous
peroid.
b. Drainage : Class 4 - well drained.

c. Moisture condition in_ profile : Dry throughout.

d. Depth of groundwater table : Nil

e. Presence of surface stones and rock outcrops : Class
1 in each case - fairly stony and fairly rocky.
f. Evidence of erosion : Slight rill erosion at site and

serve rill erosion in adjacent field.

£. Presence of salt or alkali : Nil

h. Human influence @ Nil

III. Brief Description of the Profile

Deep, well drained, strong brown profile, clay loam
in A horizon and clay in B horizon. Structure‘is weak in A
horizon and moderate in B horizon. Root distribution

normal, roots being concentrated in the 30 cm.



(B)

Plate A.I-2.7 Photographs showing soil profile number 4 (A)

and associated topographic features (B).
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IVv. Profile Degcription .

Al 0-10 cm Dark brown (7.5 YR 4/2) moist and pinkish
gray (7.5 YR 6/2) dry, clay loam; weak
very fine and fine granular; slightly
sticky, slightly plastic, friable when’
moist, soft when dry; many fine and medium
interstitial pores; very frequent fine and
medium roots; clear and smooth boundary; pH
5.2 (Sample No.41)

B1 10-30 cm Strong brown (7.5 YR 5/6) moist and
| reddish yellow (7.5 YR 6/6) dry, sandy
clay; weak fine éubangular blocky;

slightly sticky, slightly plastic, friable

when moist, slightly hard when dry; many

fine and medium interstitial pores; few

fine angular quartz gravel (0.2-0.3 cm.};

frequent fine and medium roots; clear

and smooth boundary; pH 4.8 (Sample No.42)

Bt21 30-55 cm Strong brown (7.5 YR 5/6) moist and
reddish vellow (7.5 YR 6/6) dry, clay;
moderate medium subanguliar blocky;

slightly sticky, =lightly plastic, firm
when moist, slightly hard when dry; comﬁon
fine interstitial pores; frequent fine
angular quartz gravel ( 0.2-0.5 cm. Y
common fine and medium roots; gradual and

wavy boundary; pH 4.6 (Sample No.43)

Bt22 55-80 cm Reddish brown (7.5 YR 6/6) moist and
reddish brown (7.5 YR 7/6) dry, few fine
distinct dark brown, pink and yellowish

red mottles, clay; moderate medium



128

subangular blocky; slightly sticky,
plastic, firm when moist, slightly hard
when dry; few fine interstitial pores;
frequent fine angular quartz gravel

(0.2-0.5 ecm.); common fine roots; gradual

and smooth boundary; pH 4.6 (Sample No.44)

Bt23 80-120 cm Strong brown{(7.5 YR 5/6) moist and reddish
yellow (7.5 YR 6/6) dry, common fine
distinct vyellowish red and dark brown
mottles, clay; moderate medium subangular

blocky; sticky, plastic, firm when moist,

slightly hard when dry; few fine
interstitial pores; frequent fine
angular quartz gravel (0.4-1.5 cm.); few

fine roots; gradual and smooth boundary; pH
4.6 (Sample No.45)

B3 120-180 cm Strong brown (7.5 YR 6/6) moist and
reddish vyellow (7.5 YR 6/6) dry, common
fine and medium distinct yellowish red,

dark reddish brown and white mottles,

clay; moderate medium and coarse
subangular blocky; slightly sticky,
slightly plastic; firm when moist,
slightly hard when dry; few fine

interstitial pores; freguent fine angular
quartz gravel (0.5-2.0 cm.) and few
irregular fragments (0.2-0.5 cm.) of
‘feldspar; feﬁ fine roots; diffuse and

wavy boundary; pH 4.8 (Sample No. 46)

Cr 180-200 cm Strong brown (7.5 YR 5/8) moist and
reddish yellow (7.5 YR 7/6) dry, many fine

and medium distinct yellowish red, white
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and pink mottles, sandy clay loam; strong
coarse subangular blocky; slightly sticky,
slightly plastic, friable when moist, hard
when . dry;' few very fine interstitial
pores; frequent fine angular quartz gravel
(1.0-2.0 cm) and few irregular fragments
(3.0-7.0 em) of ﬁeathered granite; no
roots; pH 4.8 (Sample No.47)
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Sample No.47 ]
Plate A.I-2.8 Photomicrographs

showing micromorphological
characters of the Sample No.41, 44, 45 and 47.

(left photographs plane polarized light ;

right photographs : crossed polars)
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V. Degcription of Soil Thin Section
Profile No.4

Sample No.41 (Al horigzon, 0-10 cm.)

The structure is angular blocky. The skeleton grains
consists mainly of quartz. @Quartz 1is subangular, low
sphericity and wuniform in distribution with grain size
ranging from 0.02-0.05 mm. The size of compound packing
voids ranges from 0.03—0.1 mm. S-matrix within primary peds

is silasepic plasmic fabric.

Sample No.44 (Bt22 horizon, 55-80 cm.)

The related distribution pattern is agglomeroplasmic.
The skeleton grains consists mainly of quartz, plagioclase
and biotite. QuartZ is subangular,high sphericity and
uniform in distribution with grain size varying from 0.3 mm
up to more than 1.0 mm. Plagioclase is subangular, high
sphericity and uniform in distribution with grain size
ranging from 0.1-0.5 mm. Biotite is subangular, low
spherieity and uniform in distribution with grain size
average is 0.03 mm. The size of craze planes is more than
0,03 mm. There are‘frequent void argillans and occasional
nodules of ferrugineous in the thin section. S—ﬁatrices within

primary peds are vo-mo-skel-masepic plasmic fabric.

Sample No.45 (Bt23 horizon, 80-120 cm.)

The related distribution pattern is agglomeroplasmic.
The skeleton grains consists mainly of quartz and
plagioclase. Quartz is subangular, ﬁigh sphericity and
uniform in distribution with grain size varying from 0.03 mm
up to more than 1.0 mm. Plagioclase is subangular, high
sphericity and uniform in distribution with grain size
ranging from 0.1-0.5 mm. The size of craze planes is more
than 0.03 mm. There are very frequent argillans.S-matrices

within primary peds are vo-mo-skel-masepic plasmic fabric.



132

Sample No.47 (Cr horizon, 180-200 cm.)

The mineral consists mainly of alkali feldspar,
plagioclase, quartz and biotite. The size of alkali feldspar
is .more thah 1.0 mm, size of plagioclase varies from 0.1 mm
up to more than 1.0 mm, size of quartz ranges from 0.05-0.8
mm and size of biotite rangs from 0.02-0.5 mm. The size of
craze planes 1is more than 0.1 mm. Frequently occured are
void argillans reflecting the +translocation of clay

mainerals from the upper horizons.
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Information on the Site

a.
b.

C.

Profile number : 5

So0il name : Unknown

Higher category classification

FAO : Dystric Nitosols

USDA : Ultic Haplustalfs

Date of examination : 29 August 1987

Author : Anongrak, N.} J. Pinthong and T. Chaiwong.
Location : Ban Huai Nam Rin. Amphoe Mae Safiang.
Changwat Mae Hong Son. Approximately 18°¢ 10’ N. 98¢
04' E. {Grid Reference:006080, Sheet:4645 ITII)
Elevation : 940 meters
Land form :

i. physiographic pogition @ on convex sleope near

summit of rise.

ii. surrounding land form : mountainous

iii, microtopography : nil

Slope on which profile is sited : very steep.

.(90%),north aspect

Vegetation and Land-use : Fairly dense cover with short

grasses (mainly Imperata cylindrica Beauv.)

Plantation area for Pinus_Khasya Royle. Land is also

used for the watershed forest protected area.

Climate : Data derived from Mae Sariang meteorclogical
gtation {12 km west of site at the elevation of gstation
212 meters).
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Average of 35 years (1951-1980)

Konth J F i 4 K | J A ] 0 N

Mean monthly
rainfall (em) 12,7 5.1 8.1 37.6 170.7 189.5 202.5 263.4 210.9 1186 23.0 2.2
¥ean monthly '

temperature (°C) 21.7 23.6 27.6 30,7 29.3 1.2 26,6 26.0 26.9 26.% 5.2 22.4

Mean annuzl rainfall, 1245.3 mm.

Mean annual temperature, 26.2 °C,

II. General Information on the Soil

a. Parent material : Apparently derived "in situ" from

deeply weathered granitic rocks in Triassie peroid.
b. Drainage : Class 4 - well drained.
c. Moisture condition_in profile : Dry throughout.
d. Depth ongroundwater table : Nil

e. Presence of surface stones and rock outcrops. Class

O in each case-very few stones and very few rocks.

g. Presence of salt or alkali : Nil

h. Human influence : Nil

ITI. Brief Description of the Profile

Deep, . well drained, yellowish red profile, the

texture of the A and B horizons is sandy clay loam to coarée
sandy loam respectively. Structure is moderate in A horizon
and weak in B horizon. Root distribution normal, roots being

concentrated in the 30 cm.
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Plate A.I-2.9 Photographs showing soil profile number & 4

and associated topographic features (B).
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IV. Profile Description

Al 0-15 c¢m

A3 15-30 cm

Bt21 30-70 cm

B(t)22 70-100 cm

Very - dark gray (5 YR 3/1) moist, clay
loam; weak fine and medium granular and
crumb ; slightly sticky, slightly plastic,
friable when moist; many fine and medium
interstitial pores; few fine angular
quartz gravel (0.2-0.4 cm); very frequent
fine and medium roots; clear and gsmooth
boundary; pH 6.2 (Sample No.51)

Yellowish red (5 YR 4/6) moist, sandy
clay; weak fine and medium granular and
crumb; slightly sticky, slightly plastic,
friable when moisi; many fine and medium
interstitial pores; few fine angular
quartz gravel (0.2-0.4 cm); frequent fine
and medium roots; <clear and smooth
boundary; pH 6.0 {(Sample No.52)

Yellowish red (5 YR 4/8) moist, sandy clay
loam; moderate fine and medium granular;
slightly sticky, slightly plastic, friable
when moist; many fine and medium
interstitial  pores; few fine  angular
quartz gravel (0.2-0.5 em.); common fine
and medium rbots; gradual and smooth
boundary; pH 6.0 (Sample No.53)

Yellowish red (5 YR 4/8) moist, common
fine distinct reddish yellow and dark
reddish brown mottles, sandy clay loam;
weak fine and medium granular; slightly
sticky, slightly plastic, friable when

moist; common fine interstitial pores; few



B23

BC1

BC2

100-180 cm

180-240 cm

240-350 cm
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fine angular quartz gravel (0.2-0.5 cm.);
common fine roots; diffuse and smooth

boundary; pH 6.2 (Sample No.54)

Vellowish red (5 YR 5/8) moist, many fine
and mediumAdistinct reddish yellow, pink,

white and dark reddish brown mottles,

. coarse sandy loam; weak fine and medium

granular; | siightly sticky, slightly
plastic, very friable when moist; common
fine interstitial pores; few fine angular
quartz gravel (0.3—0;5 cem.); few fine
roots; diffuse and smooth boundary; pH 6.2
(Sample No.55)

Yellowish  red (5 YR 5/8) moist, many
medium distinct reddish yellow, pink,
white and dark reddish brown mottles,
coarse sandy loam; weak fine granular;
slightly sticky, non plastic, very friable
when moist; few fine interstitial pores;
few fine angular quartz gravel (0.5-1.0
cm.,); few fine roots; diffuse and smooth
boundary; pH 6.2 (Sample No.56)

Yellowish red (5 YR 4/6) moist, many
medium and coarse distinct reddish yellow
and white mottles, coarse sandy loam; weak
very fine and fine granular; non sticky,
non plastic, very friable when moist; few
fine and interstitial pores; frequent fine
angular quartz gravel (0.5-2.0 cm.); vVery
few fine roots; diffuse and smooth

boundary; pH 6.2 (Sample No.5T)
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Sample No.57 ;

Plate A.I-2.10 Photomicrographs showing micromorphological

characters of the SamplelNo: 51,54 0658and #ai
(left photographs : plane polarized light |
right photographs : crossed polars)
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V. Description of Soil Thin Section
Profile No.b

Sample No.51 (Al horizon, 0-15 cm.)

The structure is granular with size more than 0.5
mm. The skeleton grains consists mainly of quartz. Quartz is
aubangular, low sphericity and uniform in distribution with
grain size ranging from 0.1-0.5 mm. The size of compound
packing voids in ranges from 0.03-0.1 mm. S-matrix within

primary peds is silasepic plasmic fabric.

Sample No.54 (Bt22 horigzon, 70-100 cm.)

The related distribution pattern is agglomeroplasmic,
The skeleton grains consists mainly of alkali feldspar and
quartz. Alkali feldspar is‘subangular, low sphericity and
uniform in distribution with grain size varying from 0.5 mm.
up to more than 1.0 mm. Quartz is subangular, high
sphericity and wuniform in distribution with grain size
ranging from 0.05-0.6 mm. The size of craze prlane rangs from
0.03-0.1 mm. Ffequent grain and void argillans showing the
accumulation of c¢lay minerals, and frequent nodules of
ferrugineous and argillaceous ranging in size from 0.,05-0.2
mm. are observed. S-matrix within primary peds is vosepic

plasmic fabric.

Sample No.55 (BZ23 horizon, 100-180 cm.)

The related distribution pattern is agglomeroplasmic.
The skeleton grains consists mainly of alkali feldspar and
quartz. Alkali feldspar is angular, high spheriéity and
uniform in distribution with grain size ranging from 0.1-0.7
mm. Quartz is subangular, low gsphericity and unifdérm in
distribution with grain size ranging from 0.3-0.5 mm. The
size of compound packing voids ranges from 0.03-0.1 mm. Very
frequent grain argillans are observed as well as frequently

occured are nodules of ferrugineous and argillaceous ranging °*
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in gsize from 0.05-0.1 mm. S-matrices within primary peds are

skel-bimasepic plasmic fabric.

Sample No.57 (BC2 horizon, 240-350 cm.)

The minerals consists mainly of alkali feldspar,
quartz and biotite. The size of alkali feldspar varying from
0.2 mm. up to more than 1.0 mm. The size of quartz ranges
from 0.1-0.2 mm. and size of biotite ranges from 0.2-~0,5 mm.

The size of craze planes ranges from 0.03-0.1 mm.
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Information on the Site

a.
b.

C.

Profile number : 6

Soil name : Unknown

Higher category classification

FAO : Orthic Acrisols

USDA : Orthoxic Tropohumults

Date of examination : 5 September 1987

Author : Anongrak, N., J. Pinthong and C. Chawachat.

Location : Ban Khun Pae. Amphoe Chom Thong. Changwat
Chiang Mai. Approximately 18¢ 20’ N, 98¢ 28* E. (Grid
Reference: 440265, Sheet:4645 I)

Elevation : 1300 meters

Land form :

i. physiographic position‘: on convex slope
ii. surrounding land form : mountainous
iii. microtopography : the surface of land have hand
cultivation.

Slope on which profile is sited : steep (30%), west

aspect

Vegetation and Land-use : Under hill evergreen forest

include Castanopsis spp., Lithocarpus spp., Quercus
spp., Imperata cylindrica Beauv. etc. Land is used

for the corn cultivation traditionally employed by land.
Climate : Data derived from Mae Sariang meteorological
station (60 km southwest of site at the elevation of

station 212 meters)
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Average of 35 vears (1951-1980)

Month i I A H ’ J L8 0 N D

¥ean monthly ‘

rainfall {mn) 12.7 5.1 8.1 316 170.7 189.5 202.5 283.4 210.9 119.6 23.0 12.2
Mean monthly ‘

teaperature(*C) 21.7 23.6 27.6 30.7 293 IT.2 26,6 26,3 26.% 28.8 25.2 2.4

Mean annual rainfall, 1245.3 mm.

Mean annual temperature, 26.2°C.

General Information on the_ Soil

" s

a. Parent material : Apparently derived "in situ” from

deeply weathered granitic rocks in Carboniferous peroid.
b. Drainage : Class 4 - well drained.

c. Moisture condition in profile : Moist throughout.,

d. Depth of groundwater table : Nil

e. Presence of surface stoneg and rock outecrops : Class
1 in each case - fairly stony and fairly rocky.
f£f. Evidence of erosion : moderate sheet erogion at site

and slight rill erosion in adjacent field.

g. Presence of salt or alkali : Nil

h. Human influence : Nil

Brief Description of the Profile

Deep, well drained profile, the coldur is reddish brown

A horizon and red in B horizon with clay texture.

Structure is moderate throughout. Root distribution normal,

roots being concentrated in the 30 cm.



(B)

Plate A.I-2.11 Photographs showing soil profile number 6 (A)

and associated topographic features (B).
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IV, Profile Description

Ap

A3

B1

Bt21

Bt22

0-10 cm

10-30 cm

30-70 cm

70-170 cm

170-265 cm

Dark reddish brown (5 YR 3/2) moist, clay
loam; moderate. fine and medium granular;
slightly sticky, slightly plastic, friable
when moist; many. fine and medium
interstitiél pores; very frequent fine and
medium roots; clear and smooth boundary;

pH 5.4 (Sample No.61)

Reddish brown (5 YR 4/4) moist, clay;

moderate fine and medium granular, slightly
sticky, plastic, firm when mpisﬁ; many

fine and medium interstitial pores; very

frequent fine and medium roots; clear and

amooth boundary; pH 4.6 (Sample No.62)

Dark red (2.5 YR 3/6) moist, clay;
moderatefine and medium granular; slightly
sticky, plastic, firm when moist; many
fine interstitial pores; few fine angular
quartz gravel (0.2-0.4 cm); common fine
and medium roots; gradual and smooth
boundary; pH 4.8 (Sample No.63)

Red (2.5 YR 4/6) moist, clay; moderate

fine and medium subangular blocky sticky,

plastic, firm when moist; common fine
interstitial pores; few fine angular
quartz gravel (0.2-0.5 cm.); few fine

roots; diffuse and smooth boundary; pH 5.4
(Sample No.64)

Red (2.5 YR 4/8) moist, common fine
distinct reddish yellow mottles, clay;



BtZ3

B3

265-375 cm

375-500 cm
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moderate fine and . medium subangular
blocky; slightly sticky, plastic, firm
when moist; few fine interstitial pores;
few fine angular quartz gravel (0.2-0.5
cm.); few fine roots; gradual and smooth
boundary; pH 5.6 (Sample No.65)

Red (2.5 YR 4/8) moist, many medium and
coarse distinet reddish yellow, pink and
white mottles, clay; moderate fine and
medium subangular blocky; slightly sticky,
slightly plastic, friable when moist; few
fine ‘interstitial pores; frequent fine
angular quartz gravel {(0.5-2.0 cm.) and
few coarse angular quartz gravel (3.0-4.0
em.); few fine roots; diffuse and smooth
boundary; pH 5.6 (Sample No.66)

Yellowish red (5 YR 4/6) moist, many
medium and coarse distinect reddish yellow,
pink, white and dark reddish brown
mottles, c¢lay loam; moderate medium and
coarse subangular blocky; slightly sticky,
slightly plastic, friable when moist; few
micrc and very fine interstitial pores;
very few fine angular quartz gravel
{0.2-0.5 cm. ) and few small stones
{7.0-8.0 cm.) of a sgtrongly weathered
granite; no roots; pH 5.6 (Sample No.67)
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Sample No.67

Plate A.I-2.12 Photomicrographs showing micromorphological
characters of the Sample No.61, 64, 65 and
67. (left photographs : plane polarized light

: right photographs : crossed polars)
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V. Description of Soil Thin Section
- Profile No.6

Sample No.61 (Ap horizon, 0-10 cm.)

The structure is granularwith size ranging from
0.05-0.5 mm. The skeleton grains consists mainly of quartsz.
Quartz is subangular, high sphericity and non-uniform in
distribution with grain size ranging from 0.02-0.05 mm. The
size of compound packing voids is more than 0.1 mm. S-matrix

within primary peds is silasepic plasmic fabric.

Sample No.8684 (Bt21 horizon, 70-170 cm.)

The related distribution pattern is porphyroskelic.
The skeleton grains consists mainly of quartz. Quartz is
angular, high sphericity and uniform in distribution with
grain size ranging from 0.03-0.15 mm. The size of compbund
packing voids ranges from 0.03-0.1 mm. S-matrices within

primary peds are in-mo-vosepic plasmic fabric.

Sample No.65 (Bt22 horizon, 170-265 cm.)

The related distribution pattern is agglomeroplasmic.
The skeleton grains consists mainly of quartz. Quartz is
subangular, high sphericity and uniform in distribution with
grain size ranging from 0.02-0.4 mm. The size of craze
planes is more than 0.03 mm. Voids and grains cutans of
argillans are clearly seen reflecting the high accumulation
of clay minerals. S-matrices within primary peds are

vo-masepic plasmic fabriec.
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Sample No.67 (B3 horizon, 375-500 cm. )

The related distribution pattern is agglomeroplasmic.
The skeleton grains consists mainly of quartz. Quartz is
subangular, high sphericity and uniform in distribution wjith
grain size ranging from 0.02-0.5 mm. The size of craze
planes is more than 0.1 mm. Frequent number of voids and
grains argillans are observed. S-matrices within primary

peds are vo-masepic plasmic fabric.
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SOIL : Pedon !, Oxic Humitropepts LOCATION %ae ¥oi, Chiang Dao, Chiang Mai
SOIL SURVRY LABORATORY ¢ Dept. of Soil Science, Fac. of Agril, C.M.U. L4B. No. : gi1-811

Depth Sise cless and particle diancter (mm)
fca)  Horizon

Total ' Sand Coarse
Sand §ilt Clay Very coarse {oarse Hedium Fine  Very fine fragments
{2.0-0,05} (0.05-0.002) (¢0.002) (2.0-1.0} (1.0-0.5} (0.5-0,25) {0.25-0.1) (0.1-0.05) (32.0)

Pet ¢ 2.0 an ' Pet > 2.0 om
0-20 Al 44,53 25,06 30.41 15.83 11,90 34 5.94 6,52 7.69
20-38 AR 51.04 18.55 30.41 19.59 1.4 4,50 7.3 8.1 9.59
38-64 Bul 15.81 20,27 13,92 16,74 10.85 4,56 1.85 5§71 11.92
64-120 Bwd .54 20.10 32.36 17,49 11,15 4,19 .97 6.73 9.26
120-180 Brd 65,89 18.07 2.4 20,65 1157 538 8.46 9.8 9.19
180-320 Bwd 51.88 17.96 24,16 19.45 13.50 4,18 9.67 1iie 18l
320-400 r 79.34 9,35 1.3 35.59 21.36 4,52 8.48 939 28.26
Depth  Organic  Mitrogen  C/N Bulk Particle  Tofal Void pH
{ca) Carbon dengity  demsity porosity  ratio
Pet Pet (oven-dry)  glec Pet (o1 () A
glee ‘ [{H] 120
0-20 4,99 0,429 11.63 0.84 2,12 60,38 1.52 4,15 4,68 0.53
20-38 2.25 0,188 197 0.93 2.4 690.26 1.52 4,05 5.00 6.95
38-64 1.07 0.095 11,26 0.98 .3 51,16 Ly 1.4 §.95 .03
64-120  0.82 0.070 11.11 1.38 1.6 .43 0,89 1.8 i85 0.98
120-180  0.24 0.025 $.60 1.31 2,70 13,28 0.97 3.85 5.08 1.24
18¢-320  0.29 0.028 10,36 1.3 2.87 50.19 1.01 4.30 §.58 1.28
320-400 004 0,010 1,00 1.3 1.51 .47 0.0¢ 3.85 5,20 1.3
Bxtractable bages Cat. exch. Bxt, P Bxt.iron Base
Depth cap. Brey I ~ as Pe  Ca/Mg saturation
{ca} Ca [ Ha S Sum WH0Ac - - PR pom NE (OAc
neq/100¢ Pet
0-20 0,52 0.21 0.22 0.32 1.2 25.55 14,00 2,50 .48 L9
20-38 0.31 0.06 0.20 f.18 0.5 15,28 6.00 2280 517 9
38-64 0.30 8,07 0.18 ¢.10 0.65 11.48 3.50 W00 429 §.68
. 64-120 0.0 0,06 0.20 0.05 0.62 8.81 3.50 22,50 LI1T 7.04
t20-180 0,32 0.08 - 0,20 0.09 0.69 8,02 3,00 12,50 400 8.60
180-320 0.4 1.62 0.18 021 L §.92 2,50 0 .00 neT 3540
120-400. 0,32 0.12 .18 0.08 3.1 9,75 6,00 5.50 .87 1.18
Clay fraction 0.1-0.05 fraction a/ Wineral code :
Depth Rmineralegy a/ nineralogy Eao = kaolinite
(cn) 1-ray bf Petrographic af Gibb = gibbeite
Pet Qtz - quarts
Feld = feldspar
(-20 Bt30,Qt230,Feld2],0thY" Bt = biotite
20-18 0pq = opaque mineral
18-64 Oth = other mineral
64-120 Kao 5, Gibb 2 Bt50,Pe1d24,Qt220,0thE b/ Approximate weight fractions:
120-180 554, Peld25,Qts15,0tk6 5 = nore than half

180-320 , 4 = one-third to haif
320-400 Feld55,Bt28,06213 ,0thé 1 =z one-fifth to one-third
2 = one-twentieth to one-fifth

= Tamn bthan ann kranbiath
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S0IL : Pedon 2, Ustoxic Tropobumults LOCATION ! Mae Hat, Wiang Haen, Chiang Mai
SOIL SURVEY LABORATORY : Dept. of Soil Science, Fac. of Agri., C.M.U. LAB. No. ! g21-920

Depth Size class and particle diameter (mm}
{en) Horizon

Total Sand Coarse
Sand Silt Clay Very coarse Coarse Hedium Fine  Very fine fragments
{2,0-0,08} (0.05-0.002) (<0.002) (2.0-3.0} (1.0-0.5) {0.5-0.25) (0.25-0.1) {0.1-0.08) (>2.0}

Pet ( 2.0 mm Pt ) 2.0 am

0-15 Al 53.82 26.58 19.50 114 19,51 5.9 9.12 8.2 5.41
15-28 A3 19.42 i8.21 3.3 11.38 17,58 5.04 9.12 §.29 7.09
18-85 Bt21 297 16.30 9.93 10.16 14,60 4.5 1.4 5,95 0

55-140 Bti2 44,50 18,08 .42 10.55 14.85 4.65 7.21 1.24 6.12
140-280 B3 95.42 18.46 26.12 13.67 16,29 §.47 9.43 10.66 11.26
280-550 Crl 79.06 8.07 12.81 19.44 24,32 5.91 14,84 14.49 411
550-600 Crd 84.78 .47 9,78 3418 21,78 6.69 10.30 11.83 14,56

Depth  Organic  Nitrogen  C/N Bulk Particle Total  Veid il

{cn) Carbon fensity  density  porosity  ratio

Pet Pet (oven-dry)  glec et (:1) () A
glec : EC1 i1\ :

0-15 5.54 0.468 11.84 0.79 2.38 66.91 2.01 5.20 6.23 1,03
15-28 1.37 0,119 11.51 1.13 2.52 55.1% 1.23 3,75 5.10 1.3
28-55 - 0.2 0.069 11.88 1.12 2.50 55.20 1,21 - 360 .85 1,25
55-140 0.7 0.034 10.88 L 2.58 £9.22 0.97 1.1 4,90 1,13
140-280 0,41 $.033 12,42 1.18 2.64 54.92 1.22 3.89 5.28 1.39

280-850  0.04 0.00% 1.44 1.45 .60 44.23 0.79 3.8 5.89 2.00

550-600  0.21 0.016 1342 LT .61 43.68 0.78 4,03 6.29 2,20

_ Bxtractable bases Cat. exch, Bxf.P Bxt.iren Base

Depth - ' cap. Bray 11 a8 Fe Taf¥g saturation

{ca) Ca Mg [ |4 Sun Wi Qe 1] ppa ¥ \0de

neq/100¢g Pet

0-15 5.2 4,52 0.2 0.20 10,15 29,42 41.25 1.50 1,15 34,50
15-28 .58 1.40 0.15 0.8 . YT 15.10 6.00 .00 .41 19.67
28-5% ¢4 0.90 0.15 0.16 1.5 13.84 4,50 14,00 0.3 10,98
55140 0.38 1.4 0.17 0.09 1.9 . 12,89 2,00 5.50 0.28 15.73
140-280 0,81 1.20 0.28 0.04 2.38 10.38 3.00 5.00 0.68 1.9}

280-550 2.7 4,05 0.43 0.06 1.4 8.81 6,00 .00 0.68 8.9
§50-600  1.86 .17 0.43 0.06 6.52 6,92 7,50 1.50 0.45 84.22

Clay fraction 0.1-0.05 fraction &/ Mineral code :
Depth nineralogy a/ nineralogy Eao = kaolinite
(e 1-ray b/ Petrographic a/ - Gibb = gibbaite
Pet Gtz = quaris
Feld = feldspar

0-15 Feld34,Qts22,Bt21,0pql 1, 0th12 Bt = biotite
15-28 Opy = opaque mineral
28-55 Oth = other mineral
55-140 Kao §, Feld49,Bt26,Qtz22, 0th) b/ Approzinmate weight fractions :

140-280 Bt40,Peld3T,Qtz18 5 = more than half
280-550 one-third to half
£50-600 Bt61,Feld20,0te17 one-fifth to one-third

one-twentieth to one-fifth
less than one-twentieth

(K] mn " L1} 11}

— B s om
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LOCATION : Therd Thai, Kse Chan, Chiang Bai
S0IL SURVEY LABORATORY : Dept. of Seil Science, Fac. of Agri., C.M.U. bAB. Mo, : 831-837

Depth Size class and particle diameter (mm)
{cm} Horizon
Total Sand Coarse
Sand silt Clay Very coarse Coarse Hediun Fine  Very fine fragments
{2.0-0,05) {0.05-0.002) {¢0.002) {2.0-1.8) (1.0-0.5} (0.5-0.25) {0.25-0.1) (8.1-0.08) (22.0)
Pet < 2.0 mn Pet > 2.0 mn
{-10 Al 43.04 3157 3.3 5.19 12.64 7.53 6.98 0.9 L4
10-28 Al 39.58 30.80 29.62 5.76 12.87 1.83 7.0 10,05 1.69
28-65 Bl £0.52 .48 35.08 §.15 13.80 1.4 7.10 10.21 1.45
85-119 Btl 40.14 17.36 42,50 §.20 12,689 1.4 7.15 10,66  3.79
110-169 Bt22 19.36 17.3¢6 43.28 6.01 11,8 3.4 1.4 10.97 1.92
160-210 Bt23 18.62 17.90 {2.48 6.59 12.01 3.00 6.91 “11,05 6,76
210-240 Bw3 55.34 25.94 18.72 10,48 19.51 §.12 1.22 1391 541
Depth  Organic  Mitrogen  C/N Bulk Particle  Total Void o
{cm) Carbon density density  porosity  ratio
Pet Pet (oven-dry)  gfee ot (1) (1 A
gfcc EC1 A0
g-10 6.12 0.511 11.98 0.83 2.23 62,78  1.69 3.85 1,83 0,94
10-28 3.93 0.333 11.80 1.07 2.21 ft.58 107 3.47 1,59 0.3
28-65 2.1 0,241 11.48 1.07 2.35 54T 120 .95 4.88 ¢.93
65-110 1,28 0.108 1.1 1.43 2,46 .87 072 3,92 4,95 1.09
110-160  0.68 0.055 12.36 1,34 2.55 7,45 0.9 3.95 5.04 1.09
160-210  0.25 0.023 10.87 1.44 .40 10,00 0.8 4,05 5,08 1,00
a10-246  0.19 0.019 10.00 1.67 .69 .92 0.6 3.95 475 0.80
Bstractable bases Cat. exch Ext. P Bxf.iron Base
Depth cap. Bray II as Fe Ca/Mg saturation
{ca) s Mg Na K Sun WH {0k P pp WHOAc
aeq/100¢ Pet
0-10 0.40 1.1 0.30 0.06 2.41 23,11 .50 5.00 0,23 §.48
10-28 0.32 0.11 0,33 0.12 0.88 21.08 4,50 19.50 291 L1
28-55 0.54 0.15 0.29 0.08 1.06 18.88 2.50 /.00 360 5.61
65-110 0. 0,16 0,29 §.10 0.92 11,33 3.00 000 2.1 812
iio-i60  0.30 0.09 .27 0.04 0.70 8.4 2,00 §.28 LW 8.39
160-21¢ 0,3 f.08 0,30 0.02 0,72 5.51 4,50 .7 LM B
210-240 0.3 0.10 0.30 0.03 AN 4.88 2.50 500 340 1578
Clay fraction 0.1-0.08 fraction a/ Mineral code :
" Depth gineralegy af mineralogy Bao = kaolinite
(ca) x-ray b/ Petrographic a/ Gibb = gibbsite
Pet Qtz = quarts
Feld = feldspar
g-10 Qt59,Bt16,Peldl0, Opgt0,0ths Bt = biotite
10-28 0pq = opaque mineral
28-85 Oth = other mineral
b5-110 Hao &5, Gibb 4 Qtz78,Feldil, 0thd b/ Approximate weight fractioms :
110-160 5 = nore than half
160-210 Qtz70,Feldl4,0th16 § < one-third to half
210-240 Qtz31,Bt30, Feld17,0th1s 3 = one-fifth to one-third
2 = one-twentieth to one-fifth
{ = less than one-twentieth *
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S0IL ¢ Pedon 4, Ustoxic Tropohumults 1OCATION : Cha Yi, Muang, Chiang Rai
SOIL SURVEY LABORATORY : Dept. of Soil Science, Fac. of Agri., C.H.U, [48. No. . 841-847
Depth Sige class and particle diameter (mm)
{ca}  Horizen :
Total §and Coarse
Sand gilt Clay Very coarse (oarse Hediun Fine  Very fine fragments

(2.0-0.05) (0.05-0.002) (0.002) (2.0-1.0} (1.0-0.5) (0.5-0.28) (0.25-0.1) (0.1-0.05) [32.0)

Pet { 2.0 m Pet ) 2.0 om
0-10 Al £2.99 23.08 3.9 10,79 10.60 413 8.85 8.62 1.50
10-30 Bl 38.40 14,43 i7.11 14.06 1.10 2.95 §.55 7.14 12.95

30-58 Btal 33,58 10,66 55,76 14.74 5.7 2.38 440 5.29 29,65
§5-80 Bt2Z 308 1.28 §9.66 13,79 6.79 L 4N §.9¢ 2.8
80-120 Bt23 KN 8.74 -58.09 14.54 1.0 2.18 3.94 5.38 36,55

120-180 B3 ¥4, 1475 8.4 .12 1.5 i 5,06 7.1l 40.67
180-200 Cr 66,16 11.48 28.36 17.86 13,94 5.04 10,26 13.08 W1
Depth Crganic Nitrogen | Bulk Particle Total VYoid i
{cn) Carhon density density  porosity  ratio
Pot et {oven-dry)  gfcc Pet (1 (1) A
gfec ECl iT0]

0-10 4,22 0,359 11,75 £ 36 2.50 5,60 .84 4,00 5.20 1.20
16-30 1.45 0.122 11.88 1.45 2.53 2.6 0.1 .62 4,78 1.16
30-55 117 0,106 11.04 1.56 2.53 B 06 1.62 4,90 1.28
55-80 .8 0.068 12.06 1.12 2.51 55,38 1. 1,65 4,85 1.20
80-120 0,58 0,044 13,18 1.30 2.5 13,81 f.99 3.68 §.85 117

120-180  0.42 0.035 12,00 1.66 2,62 .64 0,58 3.85 4,85 1.2

180-200  0.38 8.034 11,18 1.54 2.5 10.5¢  0.68 3.75 4.80 1.05
Bytractable bases ' Cat, exch, Bxt.P  Ryt.iron Base

Depth £ap. Bray II ac Fe Ca/Mg  saturation

(ca) Ca Kg [ |4 Sun W (Ohc ppa ppa Wi 0Ac

meq/00g Pet

0-10 1.54 2.08 0.3 1.84 5.60 25.80 8.00  2.50 0.1 21.70
10-30 0.62 3.8 0.29 0.65 2.39 13.8¢ 6,00  9.00 .75 17.21
30-5% 0.40 9.51 0.2 0.70 1.96 u,m 3,50 19.00 0.70 13.32
55-80 0.40 0.40 L) 0.80 1.9 12,04 .00 11,00 1.00 15,86
go-12¢  0.54 0,40 B3 0.64 1.92 8.50 . .50 7,50 1.35 22,59

120-180  6.70 0.47 0.32 .57 2.0 8.81 3,00 6.50 1.49 23.38
180-200 0.47 0.30 0,26 0.64 1.67 8.96 3.50  6.50 1.5 18.64
Clay fraction 0.1-0.05 fraction g/ Mineral code :
Depth nineralogy a/ aineralogy Fao = kaolinite
{cm) 1-ray b/ Petrugraphic af Gibh = gibhsite
Pet gtz = quariz
Feld = feldspar

0-10 Feld60,qtz23,0th17 Bt = biokite
0-39 ) Opy = opaque minersl
30-55 Oth = other mineral
55-80 Fao § Feld6d,Bt14,qtzi2,0thh b/ Approximate weight fractions :

80-120 Feld2,Bt20,Qtz13,0¢hs 5 = more than half
120-180 4 = one-third to half
180-200 Peld62,Bt23,9t214,0th! 3 = one-fifth to one-third

2 = one-twentieth to one-fifth
1 = less than one-twentieth
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S0IL : Pedon 5, Ultic Haplustalfs {OCATION : Huai Ha Rin, Mae Sariang, ¥ae Rung Son
SOTL, SURVEY LABORATORY : Dept. of Soil Science, Fac. of Agri., C.M.U. IAB. Wo. : 851-857
Depth Size class and particle diaseter (mn)
{cx) Horizon
Total Sand Coarse
Sand silt Clay Very coarse Coarse  Nedium Fine  Very fine fragmente

(2,0-0,06) (0.05-0.002) (¢0.002) (2.0-1.0) (1.0-0.5) (0.5-0.26} (0.25-0.1) {0.1-0.85} (32.9)

Pet ( 2.0 am Pet > 2.0 mn
0-15 Al 53.56 15.148 24,96 16.78 15.59 .37 12,23 8.61 18.82
15-30 A3 51.11 13.02 35.87 16.85 13.34 £.83 8.3 170 20,51

36-70 Be2i §2.26 16.16 31.58 12.26 15.43 5,20 9.61 8.76 16,97
10-100 B(t)2 §1.46 19,69 28.85 13.4 14,31 §.10 9.21 9,31 .44

160-180 Bz} £8.00 14.84 17.16 15,06 15,19 §.82 14.72 16,21 18.18
180-240 BC1 71,86 15,27 12.87 12.97 22,39 8.25 15.90 12,35 17,36
240-359 BC2 19.12 .79 12.08 18.79 25.66 .83 14,44 12.40 23,98
Depth  Organic  Nitrogen  C/N Bulk Particle Total  Void ol
{ca) Carbon density dengity  porosity  ratio
Pet Pet (oven-dry)  gfee Pot (B ey A
gfec ECl 110
0-15 1.45 0.119 12,18 1.40 2.1 .65 0,51 1.8 5.35 087
15-30 0.90 9,073 12.33 1.58 3 10,40 0,44 L8 §.10 1,70
30-10 0,58 6.042 13.81 1,58 2,20 .18 0.3 4,75 5.80 1,08
70-190 0,33, 0,026 12,69 1.48 2,26 M 052 .75 5.98 123
100-180  0.19 - 0,015 12,87 1.58 2.36 305 049 4.55 5.69 114
180-240  0.10 0.019 19,00 1.59 2.4 02 0.5 4,55 5,42 0.87
240-350 0,04 0.00% 4,44 1.45 2.48 41,58 0N 4.60 6.15 1.56
. Rxtractable bases Cat, exch Bet.P  Ext.iron Base
Depth cap. Bray [I as Fe  Ca/Mg  saturation
(cn) Ca e Na |4 s W Ohe pn A ¥H.0hc
meq/100¢ Pot
0-15 2.5 1.69 9.26 1.54 6.02 16.20 3.50 23,75 1.50 .16
15-30 1.93 1,59 0.2 - 0.97 4,78 11.80 .50 11.00 1.21 10.51
30-70 2.08 2.07 .35 0.88 5.8 AU 8.00 5.50 1.00 36.57
70-100 2,08 1.93 0.29 0.59 a8 13.22 £.50 5.50 1.07 36.84
100-180  1.5% 2,00 0.25 0.84 4,44 .00 . 450 5,00 0,78 40.33
180-240  1.18 2.03 0.2 0,32 1.80 9.12 4,50 - 5.00 f.58 §1.67
240-350 1,35 2,38 0.23 .30 4.26 8.33 6.50 5.50 0.57 51.14
Clay fraction 1.1-0.05 fraction af Mineral code .
Depth mineralogy af pireralogy Bao = kaolinite
{cn) 1-123 b/ Petrographic af Gibbk = gibbaite
Pet Qtz = quartz
Peld = feldspar
0-15 Feld51,Qts21,Bt19,0¢h9 Bt - biotite
15-30 0pq = opague mineral
36-70 0th = other minersl
10-190 Kao 5 Feld5%,Bt19,Qt210,0th12 b/ Approxinate weight fractions :
100-180 Peld§2,Bt29,Qt11,0the 5 = more than half

180-240
240-350 Feld51,Bt26,4t220,0th3

one-third to half
one-fifth to one-third
one-twentieth to one-fifth
legs than one-fwentieth

Fem BT €ad b



S0IL ; Pedon &, Orthoxic Tropohumults

1

55

LOSATION : Ehun Pae, Chom Thong, Chiang Hai

801L SURVEY LABORATORY : Dept. of Soil Science, Pac. of Agri., C.M.U. LAB. No. : §61-867

Depth Sige class and particle diameter {am}
{cn) Horizon
Total Sand Coarse
Sand $ilt Clay Very coarse Coarse  Medium Fine  Very fine fragments
{2.0-0.05) {0.05-0,002) {¢0,002) ({2.0-1.0} ({L.0-D.5} (0.5-0.25} {0.25-0.1} {0.1-0.05) (»2.0)
Pet ¢ 2.0 om Pet ) 2.0 mn
0-19 Ap 32 26.26 42.50 0 1.1 4,45 5.72 8.56 §.13
10-30 A3 .14 12,75 65,11 .99 5.560 .25 6.25 5.15 4,59
30-10 B 13.20 21,92 58.48 1.25 .4 1.96 1.47 3.28 12.07
70-170 Bt21 14,80 18.92 £6.28 2.10 1.26 2.01 4,05 3.38 13.00
170-265 Bt22 16.19 2571 58.10 1.5 3.4 2.00 4,03 1.65 14,29
265-375 Bt23 26,683 27.97 §6.40 3.16 5.66 3,28 7.51 6.02 .38
- 376-500 B3 25.19 412,05 3278 0.58 1.9 2.8 7.84 11,99 16,11
Depth  Organic  ¥itrogen O Bulk Particle Total  Void pH
{ca) Carbon density density  porosity  ratic
Pet Pet (oven-dry)  g/ec Pet (L1 (1 AM
gfee ECL 0
0-1¢ £.07 0.515 11.79 0.86 1.86 53.76 1.18 4,20 §.79 0.59
10-30 2.1 0.179 11.79 1.0 2.0 8,020 092 3,80 1,25 0.45
30-10 0,21 0.026 10,38 0.98 2.00 52.20 1.0% 3.80 5.12 1.32
10-170 022 0.021 10,48 1.20 1.98 39,38 0.65 3.92 5.20 1.28
170-265 0.19 0.018 10,56 L 2.00 3050 0.5 3,85 5.40 1.55
265-315 0.02 0.005 4,00 1.1 2.0 §5.41 0.83 3.85 5.35 1,50
375-500 0.13 0,013 10.00 11 1.9 3.3 oM L.n 5.50 1.78
Bytractable bases Cat. exch  Bxt.P  Ext.iren- Bage
Depth cap. Bray II as Fe Ca/M¢g  saturation
(ca) Ca He Ha K Sua W Ohe e ppn ¥H ke
Beq/100g Pet
0-10 2.96 1.07 0,32 0.5 4.9 . 18.09 10.00 11.00 2.1 an.0
16-30 1.0 {.26 0.28 .26 1,80 15.26 6.50 .00 .85 11.80
0-70 0.37 .11 0.36 0.04 0.88 9.90 1,50 7.50 3.3 8.89
70-170 0.6 0.22 0.33 BN} 1.02 10.07 2.00 5.00 1.64 10,13
70-260 - 0.21 0.7 0.87 .16 0.71 10.40 3.00 5.50 3.00 B.83
265-375 0.28 012 0.3 0.02 0.77 A 2.50 5.00 2.42 12.24
35500 0,29 0.08 0.30 0.10 06m 130 1.50 5.00  3.62 5.76
7 Clay fraction 0,1-0,05 fraction a/ Mineral code :
Depth mineraltgy af nineralogy Eao = kaolinite
(ca) x-ray b/ Petrographic a/ Gibb = gibbsite
Pet, Qtz = quarts
Feld = feldspar
0-10 Qtz41,Bt,39,0pql5,0th5 Bt = biotite
10-3¢ Opq = opaque mineral
0-70 Oth = other mineral
10-110 Eao §, Gibh 2 Qte58,0pgid,Btll, Feldl1,0ths b/ Approximate weight fractions :
170-265 Qtz62,0pgld,Bt13, 0th11 5 = more than half
265-318 4 = one-third to half
315-500+ Bt52,qts23,0pg12, 06k 13 3 = one-fifth to cne-third
2 = one-twentieth to ome-fifth
I = less than one-twentieth
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d
nhAnuInk II1I-1

(Appendix III-1)

F-- * =
2Rn1TEAN I IAURY

(Methods for Investigation of Rocks)
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4

AlARWINN I1II-1-1
(Appendix IXI-1-1)
756N THM LA UABUY

. {(Rocks thin section preparation)

ool =1 o 1 L} = »
28n15 L aTuNeIat s uMuL1Y {Hutchison, 1974)

1)
2)
3)
4)
5)

6)

7)

8)

yhR2ad 1Y HRIUT 10x10x10 LEuR LA TR ATAE L AR TR SR
n%1y 20-30 HaAiuAT, B2 30-40 Hafiuesuazwui 2-4 NARLUAT
Sananinguniet i Suuunuiiutie Taulfuviia silicon carbide funA
200, 400 waz 600 tHHANANAY
uﬁuduﬁniuaﬁwuuuduﬁ1ﬂu%auﬁqmuqﬁ 80 avA7LHa s dudaunsziedanin
UL THUWAY

WM R% SuulyRauy glass slide 2uNA 26x46x1.25 UARINAT
Taul#n12 Lakeside #70

uhuAuiunfauy glass slide Tudaftuitia L Fuutant #iadaviafinau
AU AITINUIYT YN 0.1 URALUAT

sntuuusuifauu glass slide uﬁﬁﬂﬁﬁuﬁlﬂs%ﬂnﬁ1ﬁﬁafﬂﬂiﬁﬂvﬁﬂ
silicon carbide #fu1a 600 Lﬁﬁwunis%vuﬁuﬁuﬁﬂu1uuu1ﬂizu1m
0.03 fiadinng whawhmaiaviintfidzate ddaunel e

s uiiing uiatautd cover glass #una 20x35x0.17 fadiungian
14n17 Epoxi resin %wﬁﬁuﬁn Epoxi hardener Tufns1dIu 5 Aa 1
wnauinuei L d531 Suupuuitudnr v uianiiian Tautdndas
qansTALTna 1 TR vdaly
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d
aiARuInKn I1I1-1-2
(Appendix III--1-2)

» L] =
SHBNARHUNL

(Rocks slap staining)

3EA1S L MTHNATIRHY

1) wvfaeHIIMuINNA 10x10x10 Lﬁuﬁtuﬁ1nnﬁﬂ1ﬂﬂtﬂéavﬁﬂﬁu TauAR
Wi AT YUY |

2) Safandiadunie i Suvunulingia 1au ¥nvlin silicon carbide
aun@ 200, 400 wag 600 LUAAINANAU

3) whiufeuimai1eiiideana Vrautufiandsaty

38nstaud (Hutchison, 1974)

1) uﬁw1aﬂ1vuuﬂ1utﬁﬂuquaw1u 52% hydrofluric a01d siuL 287
45 Fuh

2) uﬁﬂnuuﬁﬂwut1Huwu1uuﬁauaﬂﬂ ua«wﬁ%uuuvnuuﬂuﬂnﬁuiauwamuqﬁ
80 avﬁﬁLﬁaLﬁﬂﬂwunivwvﬂquuﬂﬂﬂut1ﬂuLﬂuﬂvﬁsw7n1aﬂﬁ1ﬂu

3) sufianiia it Fuufuaiunae 52% hydrofluric acid viiueaan 3

o
Uun

4) éuﬁ?uﬁﬂﬁﬁulgﬂuﬂﬁiuﬁﬁiasaﬂﬂ saturated sodium cobaltinitrite

yinsaan 1wk

5) mamtpSuszniifudnraindidinn, r@ndarnatd  wiuwalTaieadNa
#1INT U IUU waruiiaaAlaiNanaUN ST LuRay Fenzuniuiieou
nrstiandudtuanuiam e s L dudeavusudariiadaly
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{Appendix III-2)

SEn AR MY TuAY

{Methods for Investigation of Soils)



161

o
AARuINK II1I-2-1
{Appendix III-2-1)
5807594 A3ILANTIAIUATHATN

(Methods of physical analyses)

1. A1331AI1EAMIATNURIBERTIN (bulk dénsity-de)(nuau, 2528)
AT L RTIERIAITIMBIRERTINTAEIEL EnTsuan L AuART Al inIA 18 TATY

CERD {core method) ﬁ%gnﬁiﬁﬁﬁ

1) wan1sianiuiainatitatieauittignutaisTaseaiae
{(undisturbed sample) (V)

2) uﬁﬁ1aﬁ1nﬁﬁﬁu1diunﬁzﬁavﬂdﬁuﬁuuﬁ1uﬁ1ﬁauﬁqmugﬁ 105°C 1ilu
VaALiEnndY 24 Fatay nﬁqLaﬁaan1diuTngﬂﬂ11u§naunizﬁvﬁdaﬂﬂvﬁu
LuS e eAntuFeimin (Ms)

3) NIIRNUIANIADINNUIRULT N

Pb = Me (n¥x)
Vb aNUIANR LdUA LT

2. A1T34ATIEANIAIINUUINLNAYNIA (particle density- Ps) (nuau,2528
= i = ‘Ig
n1111a11sﬁu1a11uuu1uuuaqnﬂnﬁ1ﬁnﬂ1ﬂuu
) v, w o o v A o v
1) #wmdiqnlingaviaTulivnainianiainiainianynda (my)
- Iﬂdl [} -, S T -~
C2) WINIIBHINARNTIUNIUASUNTIDUIG 2 uaaan1u11gav1uwnTuuLwaﬁu?a
gaauSuInstTENne 1/3 1avuiuininamuaniatewtydeiivin (maz)
=a W l.IA 1 -3
3) Lnuuﬁnaunﬁuanuauiaaﬂnﬂﬁaanu51aviuuszu1m 2/3 wavisunng
tnﬂﬂ1uﬂuuasuﬁwauLﬁwnuaﬂﬁvn ua1ﬂvuﬁ1uquuuuﬂua11uiauswa1aaﬁnwﬁ
28NLUNNUA ﬂﬂﬂnavu1w%111ntﬂu ,Luatuuua1avuﬁu1Lnuuhnaunuqnnla
andAaansiasutsiavantiuans 1 BantsuanfiaTuilinainianaauiuasin
¥ a2 v = y vy, W - & o v A - | 4
umedlnuA IRty e avi At uineatau + WATUNLRaITNITANALITUIRT + WD
(ms)
a v, X v a a v A a . v v o a v
4) {MALUASUINY ANIHATUL LA TNITBUIAUINIRIINTEDIA URIIVLANUY
naumuﬁnav1ﬂwuxnunvﬁnuanu1u1n1 L§ﬂnﬁﬂuan1uuﬂﬂﬁunuﬁ1ﬂﬂu1uuqs1ﬂ
uﬁuunﬂavwﬁfuusna1uﬁaﬁ1ﬂuiu1n$ + U1 (ma)
5) NITANBIGUIRIINURTHUNDRA A
8 = (mz-m1) (n3u)

(ma-m1)-(m3-m2) (gnudnLduiiung)

o (4
3. n111tﬂﬁﬂzﬁu1a11uﬂ§unuunﬂ (total porosity-E)(auau,2528)
= L4 B 1 ) Ld
n111Lﬂﬁqzuuﬂaﬁﬂuwjunvuuﬂﬂ1u11nﬂﬁu1mlﬁﬂwnﬂﬁﬂ11uuu1uuu11nnu
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1] - r_] ¥ 1 1 odad
A7 nunkinayn1A  wiaatuaat aanAtdadunavdeeiny AIEAIANNINUN
v « %
AINHTUMIMUAR T U

E = - Pb)ix100 (vUBT s dUR)
w3a E = 100e (vUBd L Tun)
1 + e

4. n198iasirnnidadiunnedaeiny (void ratio-e){nuay,2528)

n111sﬁﬁwuunﬂﬁﬁﬁ1uﬂavﬂawiﬂvaﬁunﬁnﬂﬁu1m1ﬁﬂwnéﬂﬂ11uuu1uﬁu11u
nuﬁ1ﬂuuuﬁuuuaunﬂﬂuiaﬂﬁu1miﬂﬂﬂnnﬂﬁawnﬂﬁuwwuuﬂ #3En1TRwINuna
dunnedavinedeil

(100-E)

5. p19aiATITINISNIENGae (gravel)(%ﬁﬁmuassnﬁn,zsle)

n111L911suu1u1u1mn11ﬂu1ﬁnwﬁnvu

1) uﬁﬂ1aa1vauuﬂ1un11auwamunu 1050C 11iui3RINATINIT 24 ﬂunv
nﬂﬁvuﬁuun (mz) .

2) uﬁn1aﬂﬂwﬂuuﬂiau1uuﬁ1ﬂﬂ1ﬁnvunﬁwnuﬂn 2 UANINAT ua11ﬁuﬁtu
uunuun1vﬂun11uﬁnuﬂﬂaanﬂ1nmsun1wﬂsia Luaauwaunﬂnni1ﬁwuﬁu1ﬂ1n
N1 2 HARLURT uﬁluaunqmuqu 105°C iiluiaantisnnin 24 #aTue uda
ﬂvuﬁagnﬂﬂnﬁaﬂiuﬁvuﬁuun (m2)

3) NATATUIENILINIBNTIA
mz; x 100 (1125 Lgun)

mi

gravel

6. N1391AIILUNINIINTYRUNANARAIAAY (particle - size

distribution analysis) (nuau,2528)

X

N1934ASILANINTTNTLIIIANAYNAAR NITENITANY

1) AITLRSHNRIALENY
1.1) uﬁm1aﬂ1vﬂuniauﬂﬁunsunﬁvﬂuﬁn 2 UaaLuaINlIENIm 150
nas 1da01uuﬂknaiﬂu1ﬂ 600 uaaaﬂ1 tmuuﬁnauawiﬂﬂ1vunm 150 uaa
ang ﬂuinn1auwwﬂuﬂﬂunuuﬁauﬂvnanv WRIINLAN 30% H20: av1uﬁﬁwas
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5 UadfnT walys ﬁgvﬂunssﬁv1ﬂﬁuﬁﬁ%ﬂﬂLﬁﬂﬁuﬁaﬂsiﬂUﬁﬁnnﬂavannﬁﬁlﬁ
R |

1.2) wuhdladvsants 1.1 1ugvuuudu911u§auﬂamunﬁu1suwm
90°C ﬁvsnﬂqnﬂuvuﬂuniﬂﬂﬂaw H202 tﬂﬂﬁu Liiunfiaatitvaanyiuia e du
HzOz av1u1uuﬂuniznv1uuuanﬁﬂwsnﬂﬂu auw1aﬂﬂvuuuwuﬁqﬂuﬁauWuunav
AetSusvuna 1 #aTay LuaiuuaniﬂﬂLnﬂﬂulﬂaﬂ1vﬁuq1m

1.3) wiRnlatnvsanta 1.2 Lﬂwaqumugu 106°C ‘lausiaunin 24
E1Tuvﬂun1aﬂﬂvﬂuuuwauuuﬁ1u1ﬁiufnﬂﬂﬂnﬂuﬁuﬁuLﬂuuanawﬂanmnaﬂﬁvﬂu
TuiiaLna s il wa

1.4) uﬁﬁdaﬁﬂvqwnﬁa 1.3 1 50 n3n 1 41 ufiudmTuiiunan
{dispersion cup) Lmuuﬁnauavluuﬁuuﬂm 150 liafanT uwasdANTaLay
wEIuaH 5% YTvum 65 Hadand 1ﬁuwvun1au1uLﬂﬁﬂuﬂuaanv11§nﬂiﬁv
uﬁiuﬁuﬁﬁunﬂiavuunquiwwﬁ (machanical stirror) RIS RS IR 2
10 un

1.5) uﬂﬂﬂiasaﬁﬂuﬂﬁuaaﬁwwnﬁa 1.4 ﬁﬁﬂaviunﬁzuanaﬁuguwn
ALnawn ﬁﬁﬂgvn11ﬂw§auﬂvnn1vﬂuqﬂ 300 15Y (0.05 fafiund) BHAUUN
1ﬁuﬁnauﬁuaunﬂﬁﬂuﬂ1nnﬁﬂaﬁuﬁuﬁun1uavuuwuuniwinunﬂfﬂﬂnﬂiﬁﬁ
S RLELDRED uadﬂvaﬂvﬂuuunuun1vTﬂﬂaaﬂﬂ Fatthavial ﬁvnnnauniunvuﬁn
Nﬁuwsunﬁvaviniuquannalﬂ w1nnuuﬁﬁ1unﬂg1un1vuanﬁﬁuﬁumnﬂsnauiﬂ
wilinmaavauniaian  (silt) wazayniAduininl (clay) Tauitdiila
{pipet method) Al

1.6) é1uaunﬂﬂﬂuwaﬁvaﬂuuﬂvunivnuqﬂ 300 3% szuluuunn
ARTIARINT  pAvAunAnIIY  (sand) TapifiuunAiuasuniy  (sieving
method)

2) ATIATITN _
2.1) nﬂ1uunnuﬁﬁaunﬂnnﬁﬂﬂfﬂﬂ1ﬁuunn1ﬂw«un1vu1ﬁnﬂ1ﬂvu
2.1.1) uﬁdauﬂavaunﬁﬂn1ﬂﬂunﬁvaquuwuunsvuuwﬂ 300
oY TdaeiuIImIs L uEA NN ua1uﬁu1snavuumsun1wvuﬂﬂ 18 5t (100
NaaLung) 1ﬁﬂ1ﬂuﬁaﬂ1uaunﬂﬁn1ﬁﬂﬂu1nzann1ﬁ 1.00 f§adituns aAnaviy
1uq1u1utuﬁw1av1uﬂunuﬂ dauﬂﬁﬁvuuﬂuunﬁvuuaunﬂanuﬂﬂ 1.00-2.00
URRLUAT uﬁiﬁaunqmuqu 105¢C 1uuaﬂn?1 24 FaTun Haniwminuiiy
2.1.2) uﬁaunﬂﬂn1ﬁﬂnLuaauwniunﬁ1ﬂn11Lﬂﬂqnuna 1 1

yHiunrunivannn 35 114 (0.50 naatumi), 60 131y (0.25 Nadiuni),
140 13 (0.10 HaaLunT) AINATAL ﬁvqswﬁﬂuiaﬂuWﬂaunﬁﬁwﬁﬂuunntuu
5 JUIANTNT AU
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2.1.3)  [ITAIRIBUIIRIABRNTANITHUARTIUIARINENNTS

Pdi = Wdi x 100

' Wi

.ila  Pdi = vilad i dudnavadsunavaynin(particle fraction)
Wdi = ﬁﬁuﬁnﬁawagnﬁﬁﬁvunmﬁﬂﬂuﬂﬂLﬁudnﬁuﬁnanvind
gauiin di

Wi = vwlindudivmueRitd (initial weight)

2.2) nﬂﬁuﬂu%uﬁmagnﬂﬂﬁaﬁuasaqn1ﬂﬁuanﬁﬁaTﬂﬂﬁﬁiﬁﬂLﬁwﬁﬁﬁnﬂsﬁvﬁ
2.2.1) MINNSANLAINTYHE L AT RN TINN DBV ARN 1ATANUA Y

= = c‘d a o oa cl o
APATAAU L NRBINUUUTA 0.05 uar 0.002 UANIUAT #szduAINEn 10
LfudiunT Taua HunguavdTAR® (Stokes’ Law)
v = (Ps - P1) gaz

187
J r-Y A ¥ *
Luaqmuquﬂaﬂaﬂiazaﬁﬂuﬂﬁuaaﬂﬁwnin k = (Pa-Plrg «vi@
1841
v = kd?
ﬂ%ﬂ d = {v)u
k
A = .
(B T)! v AL 321 uNn19au (velocity)
Ps = ATUNUILURNANEYNIA
Pl = ANMRIBUBIAINANLUART
g = fmTvdvidavainsIvTuunvnavian
d = iHudguiinatenavaynina
m = ATANilatAYH I TUNIUARl (suspension)

- ag’ ¥ o
1un1iiaTasituiayn1ARuluuttiunTsuean dwIuAnaynan

uz « - Avv =& .
AYUUATITINLFIHRINITINANFE W IOUTU L NHIHBIAURITUIN (h) W’IELLIRA
(t) gesid v = h/t
au cln ] o e w o -
2.2.2) ﬂﬂmvﬂ;ﬁﬂﬂﬂ1uﬂw1uuuaununnﬂﬂﬂﬁuiuﬂﬂfﬂﬂiﬁﬂuwu
o [V :
(cramp  holder) #wtiidiinayiviianszuandmIvanagnauuaznniaia
A F-9 . ) w3
unﬂuuuﬂtﬁwwaﬂ 8 LYURLUAT Indndatuatsaavdite U INGAFT
. v W a 6
wRa L EnudIsyuna s ie .
o
2.2.3) nﬁﬂﬂ1ﬂuﬁﬁia8a1ﬂuﬁ1uﬂﬂHTﬂH1Enﬂuﬁﬂﬁﬂzaﬂﬂﬂu
S : d 4w
nﬁsuwagiuguﬂawﬂﬂiuﬂ1uaanfﬂuaugﬁ& LﬁaLawwﬂuaﬁ1asa1ﬂaanﬁsﬁnnu
LIRINUA
2.2.4) fauBvsaaanvuadertuaatAsanis 2.2.1 Lanttay
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1nsaauﬁLﬁwﬂuaviﬂﬂuﬂﬁ1uu1uaaﬂan 8 LguRLuNg Luanvtaaﬂwnﬁuuﬂnﬂﬂ
ﬁﬁﬁuﬁauaaﬂiﬂﬂﬁﬂaﬂﬂﬂvﬂﬂﬂﬂﬁiuiﬂﬂﬁuﬂwﬁ 25 URaand uadavtaauunﬂw
ﬁu1uﬁuﬂﬂnn1uuanﬁﬁuﬁuwnmznau

2.2.5) fpdisaratsnsuasyiudiinaeidininaiaune 50
Gadaninindunt’ uaz%EﬁﬁnguﬁﬁiﬁagnﬂaﬁavﬁuﬁﬁﬂaﬂiuﬁLﬁwaviuﬁﬂsnaé
LUNHA

2.2.6) whilainadnfidnTusiuanuigelinamaalugnt Huuusis
ﬂnﬂu%auiﬁﬁﬁﬁaﬂﬂ 1VLuuaan1ﬂuwaﬂﬁ1unﬂaﬁ aungeneiinuiiv Raunundy
uﬁiﬂauuamuqu 1050C siavndn 24 H3Tuy sauniuiinudiy

2.2.7) NITATMANLUDST LEUABYAIALASYARIAIINANNTT

Pdi = 100 (Wdi)(X2)
Xy Wi
\ila  Pdi = wuadirudAsavdrunavaynna (particle fraction)
Wdi = Shwiinzasaunnanavuainds udigudnatvinggadiin 1
Wi = ﬁﬁnﬁnﬁuﬁvuuﬂﬁﬂﬁ (initial weight)
x1 = ﬂ?uﬁw1ﬂava1ﬁuﬂ1uaaﬂﬁqﬂ1ﬂ (25 dafand)
Xz = USNIATVNINNADANAITHEINADY

2.2.8) nﬂﬁﬁﬁunmuﬁﬁﬂsﬂaisﬁuﬁinuﬁvuuﬂ (P) dvasiid
1na ALY 100% uﬂnﬂaﬂﬂnnannﬁﬁ
Pd+ (Pd+1-Pd)+(Pd+2-Pd+1) +...+(sz-pd1)+Pd1:p100%
(e Pd = Lﬂaitﬁuﬁﬁavﬂunﬂﬂnuﬂuﬂﬂinaﬁuﬂuﬂanﬂ
’ Pdén =  1uadiguAnavdaufiiauisnn Pd anuanay
7. A1s51A%1EMNIERT1duRTuANNI g uEavIlieAu (dispersion ratio-DR)
(A guazinuy,2516)
T3 ATITH IR dmnsuanngzetunavilaaniduifnianiaanuaenn

yavausraduiini1suay Middleton (1930) 258n13% il

1) whdnadiy 50 n¥u niaudunzuniipuia 2 Nafiuns tdaviuvaas
whansenszuanauin 1000 Hanany

2) Lﬂuuﬁnauﬂuaﬂﬁa«aﬂﬂuuﬁn1w1 1000 URAARNT .

3) 1ﬂd1uaﬂﬂuaaﬂun1w1vnisuan uaqtﬁﬂﬂaﬂiavaWHﬂuavﬂﬁuqu 20 ﬂﬁv

1) yasudrsazatunelinan 100 Juni TAYNI A1 TRERIBONTUNTU
wa il iiingadnsuniuany (colloid) farduaauin 25  iduALlueT
viuwgSuans 25 dafAfnT idaviususziny
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d d - - A &
5) uﬁaﬁiunquaauﬂiﬁiuaunqmuqu 105°C luuagna1 24 #3TAN Wan
Q!/vvlfa », W 8 d‘ o F=S Y
uﬁNﬁﬁuuWuuﬂuuvﬂﬂLﬁuuﬁuunuﬁvnvuuﬂtuaxﬁﬂunuﬁﬂiasaﬂﬂ 1000 u&8
= » &L a L4 £ 1w - o vdvz
ans R 9AALTRIUET LAUNRAARIMLARAURNIN TNINUA
‘8)  nAIRTUMIBMIARIIEIRNITHANNIEIIHIINFUNT
dispersion ratio = % colloid x 100
% gsilt + % clay

] £ ¥ + o I ¥ p o = L4
TAHAT L UET L A UABRNIATANUA ZBUNTAAULMUBFTARINIABNTTILATIENNTT

nisﬂﬁﬂﬂavagnﬁﬂﬁu (particle size distribution analysis)
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J
A1AKUINR ITI1-2-2
(Appendix IXII-2-2)
3ER153LATIEMNINATIRL AL

- - {Methods of chemical analyses)

- «

1. psSasaantduniasfudtenavdu (pH) (wadld, 25195 tuna3nu, 2527)

De

-

n135aa2us duniasdudtenas@utann191d pH-meter A3BN1TANY
1.) ﬂumauﬁluamiﬁﬁ1u 1:1
ﬂwﬂuuuw 10 aSutdiun beaker 50 naaaﬂﬁ Lﬂuuﬁnauaviu 10
fiadfns AWLNBINUANLENN TAdAl 3 ﬂiv uwunuﬁivas 5 uin ua1ﬂku
159%A7u 30 w ¥ Fwunlyfie pH Teutd pH-meter
2.) fuda 1 N KCliufgwsdau 1:1
Feauudiy 10 n¥u 1diu beaker 50 Nadans tHud1IAzay 1 N
Kcl mely 20 Sa@fns auidiinfudsazaiuidnfin Tasau 3 Ay Waeiu
afvay 5 uf wXfefivi%fiasy 30 w1f Feuqtute pH Taulll pH-meter

<= [~ A
2. ﬂ’li']lFli"l5'3“'11!1”"1!‘!!3"&’!”"31“?1"11“871 pURHUYIEUIN {cation

exchange capacity) (nnﬁﬂ 2519; Lﬂﬂ?%nﬂ 2527)
1.) 38n133sA9Y uuwﬂ7u1mn1ﬂuﬂ1unﬂﬁuansﬂanuﬂ1 £quUIn

SadqndavauRdaununrunsy 2 fHafiuns atwan 20 n¥u diu
erlenmeyer flask 250 IaARNT tﬁuaﬂia a1 1 N NH.OAc pH 7 avily
50 UARRNT ﬂﬂanLﬂuﬂintﬂﬂnunadﬂaaﬂmviqﬁﬁNHu _

nﬁﬂﬂqaﬂﬂvﬂuuawin buchner funnel wﬂ§ﬂ1ﬂni8ﬂ13n13w No.b
afinun (1f asbestos Y78u1 BFUNTLAIENSAY) " buchner funnel 1ul
219U suction flask dﬁnﬁu suction pump ySunSauusaida suction
pump tU" ﬂwnuunﬁ«ﬂuﬂﬁﬂﬁﬂiaoaﬂﬂ NH:OAc [MUIU 175 UaAEAT Tﬂﬂ
Lwnaviuwauuaﬂsu1waﬂﬂiuﬂuuukuunn wuﬂuﬂusﬂuaﬁﬁasawaavlﬂiuﬂm«w
ﬁ1ﬁuuaﬂnﬁqutnaunwﬂinu nﬂﬁﬁvuﬂav1ﬁt1a11uuaﬂn11 1 ﬂ1Tnv Tﬂﬂuiu
uﬁvﬂunﬂiuwaLunwsaﬂﬁiuﬂnz11tnu1u uavﬂﬂnunwﬂaﬁia«aﬂﬂwnﬁav1ﬂuaw
4 beaker 500 EEELE] twauﬁ1u1sﬂﬁwvnu1ﬂ1uﬂm extractable bases
aatly ’

%8 buchner funnel ﬁﬁﬁuﬁﬁaﬁﬁmﬁ’lﬁu suction flask ®7¥
LAuEINNnATE1v 10 dTunne NH(OAc #inAapgaiutaviiviuduaaniivug
%y 95% ethyl alcolhol w3a 95% Isopopylalcolhol shuiu 150
faffan3TAuN 9L ANRYTURATRAYN
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\fit ethyl alcohol FHuEa1 A unaa L RauN LA UnFukAz HA
ATyAalY

98 buchner funnel 87U suction flask ﬁﬁﬁvﬂzﬂﬂﬁ RN
nyfdna adsorbed NH*.: #7ud 9avay acidified NaCl 225 Halana
Tautanavitasvasysrute 45 Dadfng nnIL@Au Nacl aw1uuﬁa«n§vﬁaw
ﬂaaﬂﬁu NaCl aufuAud2at19av1Ut Huuanau WAL ANV nﬂﬂav
Ansaetiavin volumetrlc flask 250 3adang ua1u1uﬂ$uﬁwiﬁaﬂuﬁnau
(nﬂwavnWSsnuaﬂiauaWHuiauﬁnﬁﬁﬁLnn toluene aniﬂﬂﬁ U 3 wue
ua«lnniqiuwtﬂn) wtundusHav uSuna NH* . ngn1awaanu1nsswﬁ1ﬁﬁuﬁ
erlenmeyer flask 1256 Haaang ﬁu boric acid-indicator u11ﬂag
16 #aRAn3  1u9sviulA condenser uavtnéawnéu TRUAIHED N
condenser Quaviu boric acid ﬂﬂaﬁﬁazaﬁﬂnn1aviﬁﬁﬁu1u 50 uaaaﬂ1
1dlunanﬁavﬁquaﬂwvﬁnﬂaﬂnuLaﬁavnauuaaﬂaﬂﬂ tﬂﬂnan1wa11asa1ﬂu
1uaavdnqnaﬁu1unau 1ﬁuﬁnauﬁunquﬁav5uwdauﬂvu1uﬂm 15 aldang
\afRaniuam tHaL AN NaOH Lﬂﬂiuﬂannunaaﬂwv 1ﬁuﬁnauﬁva1vﬂ1v1un1n
1dw1anwv1u1uaavinﬂaununuaﬂww1nnnaavﬁnnanua1ﬂv1duﬁnaunn111u
n1ﬂ1dwaaﬂ1v (Lﬂanﬂ«tﬁﬂaqvm1aaﬂunwLuanaulﬂﬁatiﬂuiaﬁua1) nan13
nauqunsuww solution u erlenmeyer flask nﬁauiunﬂiuﬂwi 50 Naa
Lk avuaaﬂwqaﬂﬁvwvuazLﬁﬂuﬁﬂautﬂﬂ1Uaﬂwann1vuuv u" solution #
ﬁaa1nuu1u titrate nu standard H2804 0.05 N 1u§ﬁav solution
'naunﬁtﬁu§u1vuuuﬂv FAIUIU Hz2S04 n titrate 1nxwauﬁ1uﬁﬁu1mﬂa1ﬂ

A39n1 blank ﬂanaiﬂnunqaﬂ1vTﬂﬂnﬁn11nau NaCl 3" uu 50 Uad-
897 LuuLAEInUAIRENY (ARINAU blank naunﬂsnaum?aﬂﬂw)

2.) 1nn11nﬁu1mu1u1u1m91ﬁn3ﬂunﬁiuanLuaﬂuuﬁvgunn
gnInaTaun
C.E.C. #ayfiyx = 100 N(V-B)L ~ me./100 gm soil
AW

= normality a3y standard H:803

= YSu7nT (uA.) 1av standard H2S0. ﬁ1i1un11ﬁwLWﬁwﬁnﬁqaﬁﬁv

YIung (ua.) nev standard H2S04 m1ﬂﬂun111wnw1wnu Blank

= #3uRs (8@.) ﬂawﬁvwaﬂﬂiﬂ (leachate) Fanua

= Y3unT (ua.) uavAsHdfall (leachate) FutianlunnuIuna
NH*a

W o= wawuiin (n3u) navAlIaHIvAun

i i -
1]
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3. pradtATIsaviLIyeEunTuianiudn (organic matter content)

(U, 2519; tu1TeR,2527)

1.) 38n133asgnwnuinaiunTuTnniudn

Hefaatnvaundaudunsendy 0.5 dNafituns stwau 1.0 nIutd

erlenmeyer flask 250 HaRAns 1d K2:Cr20: 1 N shuu 10  HRAANT
(11 ¥ volumetric pipette) tasin flask RTRTNE- PO+ ONEE AT SRR
Aumdntfnfiud  1d H2S04 viudiu (commercial grade) sYwIu 20  HAA
Bk (%unﬁﬂidﬁavﬁaﬂsﬁaﬁavﬁunﬁﬁnﬁwLﬁuﬁavannﬂaﬁuua3911Lﬁunﬁﬂ1uﬁ
ﬂﬂﬁﬁu) wﬁiaiusﬂu Lﬂuuﬁnau 100 3iaRa®s 1AW phosphoric acid 10
Naaand (Lwaﬁuﬂw;nw end point 1afaean) uua diphenylamine aviy
Yy 3 wHA wf3uqmn titrate yunny standard ferrous sulfate
0.5 N aa’a ferrous sulfate ﬁ%%ﬁuuﬁauﬁ1aﬁﬂv end point nay
- suspension qusuaﬂuq1nuﬁtvuLUusﬁﬂ1 (271 € O-phenanthroline Tipn
indicator, end point 284 suspension ﬂ«tﬂaﬂuﬂﬂnasﬂﬁ1tﬂuauﬁﬂﬂa

hAY)
WAR2 s S duninSenay ferrous sulfate TAuAT3WY Blank @@
19 volumetric pipette 10 ﬁa55w5ﬂﬂ Kz:Crz:0, 1 N shu3u
10 fiafsws 1d erlenmeyer flask 250 iiaRans ‘dnim H2S50. 1¥ufin
20 HAAART 1513 Bl Aulinngy 100 #in@dns 1AN phosphoric acid

= =

10 HRAAANTD uhly titrate fiu ferrous sulfate Tauld
diphenylamine u3a O-phenanthrollne 1d% indicator LU ANINUAT
BHIY  [SAIUIN ferrous gsulfate w1ﬁnu blank WRIUINIAIUIAUIAIIN
VinduTaul figes

NiVi = N2V
(88 N1 = A3NLEutunay K:Cr:0+7 wild
= :’ »
V: = dsuaninay K2:Cr.07 wiy
» t 4 . cl E "4
Nz = a7 8 augunay FeSOs wld titrate

. g »
V, = Usunstay FeSOs wnlH titrate
ad - v o
Tunsam titrate 1nu end point IuMieN K:Crz:07s 1 N avild 1.0

finAAnT  wiwvly titrate fiy FeSO. qunwaﬂ end point FnA%onity
fiunnuSuatay  K2Cr:07 st FeSOa w%ﬁnwuuﬂtwauﬁ1uaﬁu1mH1U7Nﬁm
unTdiagiuAu

2.) 3ﬁn11ﬁﬁu1mu1U1uwmﬂuwiﬂawniuﬂu

Luavﬂﬂnﬂﬁﬁuau (C) i Atomic weight 12 WAyl oxidation-
reduction valence 4

IJB

AYUl eqivalent weight = 12 = 3

4
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1 milliequivalent € = 0.003 niu
% oxidizable carbon = (me. K,Crz0+7)—{me, FeS04)x0, 003x100
' - fmiindu (n3w)
LﬂavﬂﬂnnﬂiﬁLﬂi1~ﬁw1ﬁuu%ﬁ%wq1ﬂﬂ%§naw Walkley-Black WA

= ¢

recovery percentage T7% aauauwﬁunwnu Organic Carbon 58%
% organic matter = (me. K2Cr,07)-(me. FeS0.4x0.003x100x100
iamiindu (n3u) 77 58
(lezCr207xNKzCr207)—(mlFeSo4xNFe804)x0 003x100x100x100
dminAn (n3u) ' 77 568
(ml K:Cr:0:xNK3Crz07)-(ml FeSQsxNFeS0,4)x0.672
Ewmiinfu (n3u)

4, n153Lﬁﬁﬂﬁﬁﬂﬂﬂ%ﬁﬂmiuiwiLﬂuﬁvuuﬂ1uﬁu (total N) (u"is,2519;
sungan, 2527)
1) aﬁnﬁiqsﬂﬁﬁsnuﬂuﬁuﬂmiufmiLﬂunvwnﬁiuﬂu
ﬁvﬂQEHﬂvﬂu (air dry soil} wﬁauwﬂuwuunﬁv 2 UaALung

awan 1 n¥u 1diu Kjedahl digestion flask (waﬂﬂwuaﬂﬁiquaﬁwv
ﬂuﬂﬂﬂﬂﬂuﬁa flask a1a3a¢lf onion skin paper uawﬁaﬂﬁv) Lmuuﬁnau
av1ULanuaﬂﬂ1uu1m 2 fisddas  toH AL TRRuLen ﬂvnv 30 w14
potassium sulphate-catalyst mixture 1.1 n3¥u t#N conc. HzSO4
(commercial grade) 5 HaRand suiALEAN uﬁ;ﬁﬂtwﬂﬂaﬂiﬂﬂﬁﬁ
aangiidgna uszene 1 #atun  SviRugovgitgeanninfiadaeest §14
{clear) éWQ g1fianussuna 5 ﬂﬁfuv ﬂ1aﬂ1ﬂﬂ«lﬁuaﬂ11ﬂuﬂ uauiﬁﬁ
ﬂwuﬂavn1ﬂﬁaﬂ1ﬂuuaﬂ TuTrniteiidanfiasneuuwyy flask Liriana sy
Luaﬂavnuiuiﬂ flask qnﬂqquﬁauﬁﬂutﬂﬂ1ua“ﬂawnn1u1uw1aaﬁv1uu1ﬂ

tuaﬂﬁaﬂﬂviﬁiﬂuan uﬁaanq1ntwﬂuaﬂuv111usﬂu VARBTNANAY
Ysguna 10 HadA@T (aﬁﬁtmuuﬁnauiuﬂm"n flask feiauay) TRV AE iy
N uﬁ1Unauu1ﬁﬁuﬂmiuTw1Lquiﬂﬂ1ﬁnﬂiﬂaIUu

druHaat st asuia 1ﬁ1uqaﬂﬁﬁn1uiéﬁaaﬁwv AT
digestion flask Uisuin 3 A%y LRRHBULISI7  CLilRIEE Y MABEYIN
digestion flask

w1 erlenmeyer flask 125 Nanang évﬁ boric
acld—lndlcator u11qaﬂ 15 fiaRAnT #130951U1@ condenser ﬁawLniav
naw  wWe e NAMYaqszae  condenser IMAviUiu boric acid sﬁﬂnanw
Linuﬂa1su11vn151dnqaﬂﬂvnu distillation chamber 1177 Lﬂaﬂuwd
avinag distillation chamber #19 [UUNA w21 Hivnaudadineanw
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1891fi7281vinag distillation chamber wu dafianid 10N NaOH
Yisue 20 fHaRANT aviudlglddaanay uﬂuﬁﬂnantuﬁﬂ Lt e ity
wRNAUAIBAENNlY distillation chamber 1ﬁuﬁnauaﬂaﬂvﬂwv1un1ﬂ1MMNﬂ
wiqdaban whnnsnanannduiuIRTRaLE1IaLany borate 1u erlenmeyer
flask tRNZUAeE@ 50 NaRAAT WIMN titrate fii Standard 0.5 N
H:S0, sAUSNTntay Standard HzSOa niﬁtwauﬁuﬁﬂﬁuimuﬁuiuwm Total
Nitrogen Sufua1agy '
2) 82 N1TANLAANAL SN HTAT L AR VU AT UAU
gnannTrnan
% N = (ml. Hy;S0,; for Sample-ml H.S804 for Blank)}xNx0.014x100

wt. of Soil sample (air dry soil)

5. nﬁﬁ%;ﬂiwsﬁnnu?unmﬁwmﬂaaﬂa%aﬁLﬁuusziﬂﬁﬁﬁuﬁu (available P)
(N, 2519,Lu111mu, 2527)
1.) QﬁﬂﬁﬁqsﬂﬁwuuuﬁuﬁuﬁmﬁWﬂﬂaaﬂaianLﬁunizfﬂﬁuiuﬂu

%vﬁu 2.5 n3uildavty erlenmeyer flask 125 W EELE] Lmuuﬁﬂﬂﬁﬁﬂ

Bray II 25 Nafawnsg LagAufulendne 1 U (sﬂﬂﬁwunutwuuﬁﬂﬁ)
LRINTEYNUAAILNTYAIBNTAY Whatman No.5 @ﬂaniasaﬂﬂﬂnﬁavWﬂ 5 UAR
Sas9d1%  volumetric flask 25 Uaaand t#An HaBOs 0.8 M avly 7.0
fa38a4 1ouuR21And19aany Ammonium molybdate 5 NaRand X TRYL
L8 Nt Ay Standnous chloride #i3axnvaviy 2.5 fiaddng LEHARAINY
AdSuAnTATy 25 HAAaaRT LaEqldiEafuudafuiasn (ke 5 w
n113adidaeAin 660 nm diifatunan 16 uad ardawinidiatudaviaan
5-15 ®"# |
\w3uy standard cOurve %#iA77utdudw 0,0.2,0.4,0.6,0.8
gy 1.0 ppm 1aun1131% volumetric pipette af standard 5 ppm P
w1 0,1,2,3,4 uay 5 Naaans 1daviu volumetric flask 25 AaRanT
LButivundhe  (Bray II) 5 3aaams wn flask uH2an L BuN1T L du L Ay
fadyynflany (A727wh standard set AAUNIAIBEIY)
lﬂHuﬂﬁWﬂuﬂﬂvﬂ?ﬁuﬂuﬂuﬁizﬂ?ﬂﬁﬂﬂﬂ11ntﬂuﬂuﬁﬂvﬁﬂﬁRSﬂﬂﬂ
191514 (standard) nuﬂ1waﬂu1ﬂ {T nia M) 1nLATaY spectrophotomet
(lunsans uiin T 1Hnsza 18N W semi-log udfnauidn A UL
ATELAIBATINGTINGA)
2) SEn sAuureMILIuan1gWasnaTaR Tun T Tadkiuiu
$aH1NNIIAIWIN
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 Hvaudiaatne 2.5 n¥u A1Hkhwndfia 25 Gadfel qﬂsaﬂaﬁiasaﬂﬂﬁ
niplann 5 fasans 1dlu volumetric flask 25 Nadand Wamhiwtiia
1 (faiuudnsedrireanusinasnvfiudvay standard set 8 u1A 0.2 ppm
P ayw1lIuna Available P navault

d17ava1y 1000000 ua. ¥ P = 0.2 Asu
d1IRTANY 25 Ha. N P 3 0.2x25 nsu
1000000
SvEudTasaunaReld 5 us. § P = 0.2x25 niu
. 1000000
EiuR1TRLARARAATH 25 uA.H P = 0.2x25x25 niu
1000000x5

0.2x25x25x1000000  n35u
1000000x5%2.5

[ 4
RALUUAUY P = 10 ppm

fiu 1000000 n3u ¥ P

6. n133iaTIviniutasnTyund Suait funsyTumitufin (available K)

(unild, 2517; uadel, 2527)

880193 AT eivnuTunasigTusad s fuuft Jug T Tugiliu@ntay Flame
Photometer ﬁ%ﬁnﬁiﬁvi 7

FedaadnvausuIn 2.5 a3u 1d1u centrifuge tube 50 NaRAwT
i NHe OAc 1IN PH7 sqmu 20 Nadand Tauld volumetric pipette
fiacentrifuge tube QIUINHIN urlyiagtduiaan 30 uan qﬁuﬂsiﬁ
\A3ay  centrifuge ffuinar 5w Jwianivian At i iRetyd
LATITUNN Available K saly (A71HUU1R791d 173 1HEYRIAND ATIRY
nievidunan) qna11a5a1ﬁiaﬁﬂﬁu1u 5 uafans 1dlu  volumetric
flask 50 fasanT wiruiuuiuaesdisinndu cudtdiiafie whauiuau

ﬁ1ﬂtﬂéaw Flame Photometer

tnSun  standard set A%ilaawidwiu 2,4,6,8,10 ppm Tauld
volumetri pipette 94 standard 100 ppm XK =shumu 2,4,6,8,10
ua.1d4u volumetric flask 100 Nalaw3 uﬁvﬂ%uﬂ%uﬁmiﬁ1ﬂﬁﬁn§u
a1t L B Ru U kEqs  Flame Photometer wazwhA s ulun plot
graph naavAITuNuGTEMI19A N L Tntutas standard Hudaauldan
TEED

- - d 4 d -
7. n1siseitganininanisueat funuazuunii Buuhuan yasunl d1udu
(exchangeable Ca & Mg) (NN&, 25 ;Lu11§mﬁ,25 )
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1ﬁn111Laﬁﬂ«uuﬂuﬁuwmﬁﬂﬂuﬂan%ﬂuuavuunutﬂﬂuwuanLuaﬂuﬂiﬂﬂuﬂu
1%y Atomic Absorption u1ﬁn11ﬁvu
| Fewaagefuswin 5 nInidln  centrifuge tube AT RURELT
NH.OAc 1 N pH7 avty 25 NARaNT ﬂﬂﬂﬁﬂqnﬁwvuﬁiusnﬂﬂkﬁusnaﬁ %
ﬁ1Tuvua?uﬁsﬂ1tﬁﬁav centrifuge {ay1% high speed viuiaan 5 u1n
1utaﬂﬁ1un1aﬂ 11Lwauﬁ1U1L911uuuﬁusu1m Ca WAy Mg @@ty (1un1mw
1uuu1ﬂqqaﬂﬁasaﬁﬂnﬁnﬂiﬂiaﬂﬁw faaTunlunIavTani EnTsAunIaY
No.5) '

ﬂﬂaﬁﬁasaﬂﬂﬁaﬁﬂiﬁ 2 fadfnslalu volumetric flask 25 ladanid
uiuﬁﬁuﬁwﬁﬂaﬂ lanthanum chloride 0.2% v ML ENne  whluau
anﬂtniav Atomic Absorption (ﬁﬂiauaﬁﬂuawuiﬂﬂa Ca uway Mg) Tau
14 _

Wavelength (nm) Slithwith (nm) - Lamp Current (mA)

Ca 422.1 0.5 3
Mg 286.2 0.5 3

\wSyn standars set maw Ca AWiAILHutiu 1,2,5 ppm TAYA1TAA
@1n standard Ca 100 ppm uisquaw 1,2,5 liaddas 1dlu volumetric
flask 100 3iaR&@s uJuLUTNIAIRIE lanthanum chloride 0.2%

LaSuy standad set nay Mg A1#NAILANEW 2,5,10 ppm TRAHANIRA
s1n . standard Mg 100 ppm HIWW 255,10 iafans  1dtu
volumetric flask 100 Haaansd ﬁiuﬂiuﬂﬂﬁﬂ1ﬁ lanthanum chloride
0.2%

8. n111Lﬂ1ﬂ~ﬁuﬂu1u1nnﬂﬂ1ﬁtnﬂunuanLuaﬂun1ﬁ1unu(exchangeable Na)
(e, 2519°Lu111wu,2527)
1ﬁn111Lﬂ118ﬂuﬁﬂiu1mﬁ1n1ﬁtﬂﬂuuuanLﬂauuwiﬂ1uﬂutﬁu Flame

Photometer udﬁnﬁﬁﬂvu

ﬁvmﬁaﬂﬂvﬂu 2.5 niu 181w centrifuge tube 1Y NH OAc 1 N
pH7 avly 20 fiadfnd Tawld volumetrc pipette fafauanyiy uvly
tad L3830 U ua1uﬁsﬂﬂtﬂiav centrifuge Tayld high speed
geenn 5 uah IwiviEn 11&wauﬁiﬂwﬁu1uﬁm exchangeable Na aaly
(1un1&ﬁﬁﬂﬁﬁa11asaﬁuiuazaﬁﬂw3911nsavﬂ1ﬂnﬁsﬂ13n1aw No.5 L8y
nau) Tﬂﬂuﬁiuﬁﬂutﬂéaﬁ Flame photometer

(a3uy  standard set 1#uA37Mifudiu 10,20,30,40,50 ppm  Na
Tauld volumetric pipette @@ standard 100 ppm U
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10,20,30,40,50 inRans 14 vlioumetric flask 100 faffnT  uan
uﬁnﬂﬁuﬂmﬁﬂnﬂuﬁnau uﬁ1ugﬂutn1av Flame Photometer ua1uﬁﬂﬂw1ﬂu1
plot graph MWH?WNNNﬁMﬁiuM?WWH?WNLﬂuﬂuﬁﬂv standard ﬂﬂﬂ1ﬂ31n1ﬂ
QINLATAY .

=9 3 A [ "4 -3
9. nisitaitsivTunaEInuanRdial#lulL (extractable Fe)
(e, 2519; tw1a5ak, 2527)
r-y- | o « = (=3 ;l o L =
1) 38n1g5iaTsavnuinnasigiuanndnalaluan
fetnudvatuan 5.0 n¥y 1d%u erlenmeyer flask suim 125

finf5w3 1@u ammonium acetate pH 4.8 aviuahuiu 50 Naaand uwly
tttaSaviad 30 U ua1uﬁ1ﬁnsaviﬂﬂ1ﬁniuﬂﬂnnﬁav No.5

1% volumetric pipette fun@ 10 EERUD ﬂﬂaﬁﬁasaﬁﬂwniawiﬂ
14 volumetric flask fuia 25 jafAans 1Ay 10% hydroxylamine
hydrochloride Y uu 2 iafans LAy orthophenanthrollne uIn 2
RERLL ﬂiuﬁﬁuﬂwiiutﬂu 25 finAfAnT 1aH AL B mvnw11 20 uIn u4
1ﬂaﬁuﬂ135ﬁﬁav Spectrophotometer Tauld wavelength m 510 nm

in3uu  standard curve MNH?ﬁNLﬂuﬂu 0.8,1.6,2.4,3.2,4.0
ppm 1a1d volumetric pipette ga standard 20 ppm Fe sYu3u
1,2,3,4,5 fiaaans 1d%% volumetric flask 25 HalAed WAINTENY LAY
LAHIAUAIBHIN

2) 1ﬁnﬂ1ﬂﬁu1mu1ﬂiuﬂmﬁﬁnLuanwanﬂiﬂiuﬁu

#72HIINITANUN

Fevaagneduatuin 5.0 n3u 18 ammonium acetate sqwIm 50
SRAGWT ton 30wl wHINN1UnTAY gARITAYAEAnIBLIATIMAL 10 §ad
895 1d1% volumetric flask 25 laaaw3 (AW 10% hydroxylamine
hydrochloride shYu2u 2 iaRAaNT 1+ AN orthophenonthroline U
2 fiadams  viuuSuawsidiiu 25 Siaffws  smEnUmidadud whludow
ﬁ?ﬂkﬁéaﬂ Spectrophotometer ﬁ wavelength 510 ppm I TUN
Extractable Fe ﬂavﬁuﬁ

d7198¢a1y 1000000 ua. H Fe = 3 niu
CREEET ML 25 . u@. ¥ Fe = 3x25 A3y
1000000
SebndnTaranuAgAAle 10 ua. N Fe = 3x25 n3a
1000000
SeEndnTaranuRngfiale 50 ua. & Fe = 3x25 x50 n3u

1000000x10
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3% 25x50%x1,000,000 A
1000000x10x50

o)
=
*
=
)
=
o
o
o
"
¥
=
rrj
o
H

¥t o Xa
ATUUAUUN Fe = 75 Ppm

A = = o LA
pagvnaanuInn _ I11-2-2.1 qﬁnwiuﬁzLuunﬁﬂnqﬂuauqﬁ&navﬂuTNEﬂﬁam
Ll = Aa
duban1eLAuNITEnNT (nAvEhT129M@nR, 2519,2523 way 2524)

e 1 3 l:l ¥ 1 o LA =
1. #931A7H7M ALARUNTEAUAINNAANFHNYTHYANAL

] - d :
1.1 ATRIIUITUNITUANLYIHUYTEJUIN {Cation Exchange Capacity,
C.E.C.) TaplfAmiaisusavnavdnilanu (SSD)

syfy (Rating) davAtfiaininduyat/100 nfunavdu (Range)

nvun {Very low) < 3.0

A% ({Low) 3.0 - 5.0
Aaufinenn (Moderately low) 5.0 -10.0
gunaty (Medium) 10.0 -15.0
Aautinvgy (Moderately high) 15.0 -20.0
g9 (High) : 20.0 -30.0
gunn (Very high) >30.0

] = A L :I.:. F-J » .
1.2 ﬁﬂnavuinwmﬁﬁﬂwsﬁuuﬁsqunnﬂﬂwwﬂu@ﬂﬂﬂia (Base Saturation, B.S)
Taul A nnsgIunatnBNENTINAR (SSD)

~ : = A ' o
fyfiu(Rating) #3v% uinianieniuaqehiinizguan (Range)
#" (Low) < 35
grunany (Medium) 35 - 75
gy (High) > 75

1.3 anusurafuniniag (Organic Matter, 0.M.)
Taul AN N I5UaaY USDA
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srfu(Rating) d19% Bunitiing (Range)

aqu1n (very low) . < 0.5

#% (Low) 0.5 - 1.0
Aaufg1vnn (Moderately low) 1.0 - 1.5

U uAa1Y (Medium) 1.5 - 2
Aautinvgy (Moderately high) 2.5 -

g9 (High) 3.5 - 4.5
gwun (Very high) > 4.5

1 = bl A .
1.4 druiunasigwadwaiafidugizTudi  (Available Phosphorus,
Avai.P) Tapl¥a i msigsousay USDA

s¢pu (Rating) ﬁqwﬂ?uﬁmﬁﬁqﬂaﬂﬂa%asﬁu ppm (Range)

ahuan (Very Low) . < 3

g (Low) 3 -8
aantinevn (Moderately Low) 6 - 10
yrunay (Medium) : 16 - 15
Aaufinegy (Moderately high) 16 - 256
49 (High) 25 - 45
gwun (Very high) > .45

' = | . E| e
1.5 AruSuresgTuuesiduuitidunisTudi (Available Potassium,
Avai. K) Taul¥Au1na§ unav USDA

s¥au (Rating) d1vu?uﬂmﬁ1ﬂ1ﬂuwﬂtéﬂnsﬁu ppm (Range)
NN (Very Low) ' < 30
% (Low) 30 - 60
gunay (Medium) 60 - 90
g9 (High) 90 - 120

geun (Very high) > 120
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= d 4 dw
1.6 ﬁﬂﬂiu1mnﬂﬂuﬁasﬁﬂnnuanLuaﬂuwiﬂ (Exchangeable Calcium,
Exch. Ca) Taut¥g u nssunatnatsdiiann (SSD)

¢y (Rating) daeAfiadn¥uduyai /100 niupavdiu (Range)
Aqu1n (Very Low) < 2
w7 (Low) | 2 - 5
U unany (Medium) 5 - 10
g (High) 10 - 20
gyun {Very high) > 20

) e a d d  dy s
1.7 ﬁﬂuﬁuﬁmﬁﬂﬂuunutﬁuunuanLﬂﬁﬁunlﬂ {Exchangeable Magnesium,
Exch. Mg) Taplfsmuinigunsenavdiiisdn (SSD)

1%fu (Rating) #avAfadnYuduyas/100 nfunavhu (Range
fun (Very Low) < 0.3
A1 (Low) 0.3 - 1.0
Y1uARIY (Medium) 1.0 - 3.0
gy (High) 3.0 - 8.0
gaunn (Very high) > 8.0

L = = J 4:! 4:1 -»
1.8 AT GEATELAEN HUENLUABUN1A (Exchangeable Sodium,
Exch. Na) Tautlfd uanigingawnavadtiiafu (SSD)

syfu (Rating) davandiain3uduyai/ 100 n¥uzaviu(Rang)
AN (Very Low) < 0.1
A {Low) 0.1 - 0.3
dunaiy (Medium) 0.3 - 0.7
§v (High) 0.7 - 2.0
gwuin (Very high) > 2.0

1.9 arutidunsaiiudrveaedin (pH) Tapldrunsgunay USDA
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s¥au #39A1nay pH (Range)

ﬁﬁﬁ%ﬂﬂtﬁuﬂiﬂﬁﬂ kExtremely acid) < 4.5
ﬂﬁﬁ%ﬂﬁiﬁuniﬂwﬁﬁﬂ (Very strongly acid) 4.5 - 5.0
yffisanduniaun (Strongly acid) 5.1 - 5.5
UfA5u L dunsauIwNa1Y (Moderately acid) 5.6 — 6.0
yffisuasdunsaidnian (Slightly acid) 6.1 - 6.5
yffisuidunate (Neutral) 6.6 ~ 7.3
yifsuidusnvatnvaay (Mildly alkaline) 7.4 - 7.8
UiAFun s dudnvunany (Moderately alkaline) 7.9 - 8.4
yRsuuiudeun (Strongly alkaline) 8.5 - 9.0
ﬂﬁﬁ%ﬂﬁtﬁuﬁﬂvuﬁuﬁn (Very strongly alkaline) > 9.0

2, uamvﬁﬁnﬁinﬂsnﬁﬂﬂsuuﬁﬁﬂuqﬂnﬂuyiénawﬁuﬂwnﬂmauﬁauawLnﬁ
da
(navdhTanau, 2524)

C.E.C. B.S. O.M. Avai.P Natural

(me/100g) (%) (%) {ppm) Fertility
H - MH H H-M H-M H
H - MH H H - ML M - ML MH
H - MH H M H-M MH
H - MH H ML M - L M
H - MH H M - ML M - L M
H - MH L M M ML
H - MH L ML M ~- L L
M H H- M H H
M H M M MH
M H ML M - L M
M M M M- L M
M M ML H-M M
M M ML M - L ML
M L M H-M ML
M L Mi, H-L L
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ML H M H-M MH
ML H ML M - L M
ML M ML H - M M
ML M ML M - L ML
ML H L M - L ML
ML M L M- L L
ML L ML M - L L
L | H ML M ML
L M - L L L L

nunmiue : H = gy, MH = Aaufinvgy, M = dunaiw, ML = ABUDIINY,
L —

|
=
-
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J

a1AKuINN I1XI1-2-3
(Appendix ITII-2-3)
NTL95 U AW LAKLTY

(Soils thin section precipitation)

52091 aSuNsasg 1 vAuLAUY1Y (Stoops, 1978; Hutchison, 1974)

() s = A [ o .
1.} uadqadts@unidiunaavgiivun  (kubiena box) 1A 8x15x5
L gud L up TR HuR vl ugauniie

2.) Laudundusavd1sazaiy  plastic resin : monostyrene
catalyst : accelerator @w3 &® 750:500:2:1 3 600
anuﬁﬁnsﬂuﬂLuw11d1unaavﬂtuau1§vaﬂiu vacuum pump

3.) uﬁnaavﬁLUHu1wud1uﬂanﬂawﬂﬂsa aﬂﬂlﬂldiuwaunuamuqﬁ 40 avdn
vea s Fud nviqtﬁutqaﬂ 7

4 ) Lﬁaﬁﬁu 7 Junhnnlddnsasaigahiuiun 300 anﬂﬁﬁmﬂuﬁkuwi WANAN
uuﬂﬁmﬂunuﬂauﬂavﬂa 2.) wavia 3.)

5 ) ;uaﬂﬁu 7 Juunsntddraasaigatiuin 150 anuﬂﬁnsﬁuﬂluwi MAYRIN
Funtantunaunavda 2.) wazda 3.)

6.) [ nta 5.) uﬁnaawgsuuuﬁwuﬁuﬁuuvm1ua1uauﬂ11ﬁﬂ1nﬁavawwnﬂﬂiu
ﬂutuavaﬂnun111uqﬂﬂawdwvuuﬂuaquﬂunsnaavﬂLuﬂuﬂaan

7.) uﬁﬂunuﬁvw1ua1uﬁnﬁﬂuuﬂun1v1ﬂﬂ1ﬁﬁuwauuﬂ«1ﬁn1ﬁLuuaunnnﬂﬁnﬁ
Lrufuuv unANuAnd III-1-1 fim 1.)-7.)

8.) whansAuuei @3 FeuFasuirtudnemtviusadasuinetaautay
1ﬁn§auaawﬁ1ﬁﬁTwa11ﬁévﬁaiu
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o

naAnuIN I111-2-4

(Appendix IIT-2-4)
Afn198nsuSuiouituaunIanieruIAazL Buaun

(Method ,for minerals identification of very fine sand)

S8n11LadunisaddmIyauntIanIuAUIARY L Baayn
4 2 2 -
1.) uh glass slide Wilnua 26x46x1.25 diadiuasumania  Canada

balsam
2.) TﬁﬂaunﬁﬂwiﬂﬂﬂuﬁﬂavLaﬂﬂnﬁn (0.05-0.1 Nadiung) %viﬂﬂﬁnnﬁi
WnuArRNIIIUIATERINNY 300 1Y (0.05 NaRtung) wsy 140 (3% (0.1
Nadiung) uie nwm 0.5 niuaviuu glass slide Tﬂuiﬁaqnﬁﬂwﬁﬂﬂuwas
aunﬂﬂniuq1ﬂw11nnv glass slide

.) flafiay cover glass 2unm 20x35x0.17 fHafunsTautldnna Canada
balsam
4.) uaashetiuszana 3 Ju L%a%ﬁnﬁQuﬁvaﬁnuﬁvaﬂnﬁuuﬁuwﬁnﬁwu%uwm
ﬁavuﬁuwauﬁuﬂfﬁuiﬁnaavﬂauﬁiﬁufﬂﬁﬂi1%v
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J
alAduInn ITI-2-5
(Appendix ITII-2-5)

2801331 Ri0eRuTanL i Tau E5ed v and

- (Method for clay minerals by X-ray diffraction)

1. 98n1ssnIuuRlatiy (dudnw,2524)

o L] r-9 A « =
uﬁwqauﬁvﬂuwuﬁvu51ussu1m 100 adu taAnsSsuanwIvIuIA 1 /ang

3
1.)

VAN NAuYTENNe 800 gnudn LdudiNng
2.)

LANd19 Calgon (Sodiumhexametaphosphate) e e tudanni

aeuanAaLane 1uSusiafiu (deflocculate) #viSunitiiuil peptizer

o

g 1 An9
3.) auliviu beaker tMiETAuANATS WA IAWNNLITABIULIRTINANAAN

«
b3l
“ - - = F-Y c'.-
dseunm 20 n¥u avtundsuanaay wi2Auinitnfu [esAndhnauaviyam
" _
ny

NHAAUAIY
X .. & " v o d W
4.) nuivduanngnaniiiniaan 3 HaTay 20 ¥ wAIvgaLaIRINTLAY
F = ¥ wdndw ]
A7HED 5 1duAtNaT aanuluvuessiRLdaauLarnin 2 TuATaU
5.) tn@iag1eNdNthatuuniyan slide au1n 2.5x4.5 bR LR THRA
™ f 4 svw ' o & ' r £ X s
6.) LAUVUALATERN LHBTVAIBHIIAFNUTIURNIUAUNTEIN RaInanyela
Tugaugiifiavifiuiiy SautudiaTisidaty
2. 58n945 a3 1tnniaus iy Tant f1A3aY X-ray diffractometer

1.) nasdnwafeiininnsdasaen Tawl#ia3ay  X-ray
diffractometer "miniflex" fiay Rigaku ju CN 2005 mananussind
ﬁqu #EYAIRIEI AN UARIINEAE L BNl vl

2.) RYUIGUTA1  d-spacing ¥AY peak ®149 GuhvAau L Hunay
peak ﬁavﬁﬂ 2 6 A1 uﬁuﬂbﬂ%ﬁutﬁﬂuﬁu ASTM index us¢ Caver
(1971) évuﬁmv%um111vnﬁﬂﬂu1nﬁ III-2-5.1 uﬁwﬂﬁnﬁuuﬁiuﬂﬁu1m
Yiunnavuiurasdlinan X-ray peak Taul Frufinay peak siufia@nun
faly



183

d : .
M5 INNTIANBINAN ITI-2-5.1 udavAn 2 O, d-spacings, intensities
wat bkl mawuwd (Caver, 1971)

- Minerals 28 d-spacing I hkl

(A°)
12.4 7.16 100+ 001
19.9 4,46 40 020
20.4 - 4.36 50 110
21.3 4.18 50 111
24.9 3.57 100+ 002
Kaolinite ' 130
35.0 2.56 60 201
130
35.5 2.53 40 131
' g112
37.6 2.39 80 202
{131

Gibbsite 18.3 4.85 100 -




ANANKT III-3
(Appendix III-3)
ad L4 L 8 1 ¥
EATTANEIMINAINATTIATURBATHRNUD

(Methods of Watershed Classification)
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R
aapwany II11-3-1
(Appendix III-3-1)
1 L o/ z 1 »
JUNITRAYNIINIMUARTAIRLTHAVN I IATUAMA THAUR"

(Equation and definition of variables in watershed classification)

AUNITHAENIIAIUBAATIA LT

Aun1ait Fnuuadugan wtuguin Iy Ty suuazsion Aa
Y(wsc) = [1.93—0.048(Slope)—0.004(Elev)+0.107'

(Landfm)+0.116 (Geol) + 0.193 (Soil)] (FOR.)

Rz = 0.9682

é1ﬁ1uﬁﬁﬁv 5 51QVd1uiﬁaﬁﬂauﬁuﬁazn%ﬂ (grid) Fefinuit
1x1 fAu. Tﬂﬂiﬁuﬂunﬂnﬁwnuﬁﬁ ind NAIdw 1:50000 nﬂinﬁnuﬂéﬁs?w
U1n1mﬂavw1uﬂinﬁ 5 H97HaYLBUG (Lnﬁnuawuwuﬁ 25630) ﬂvu

(1) Aa77Maafu (slope) NTIULAAZHLUIINIIUIUL FUN1BIUNTA

1x1 ny. wAaRA“EEnuA kA WA aEe AR NAREY Aaazunuit #un11
d91edun"T S es1uaT L BEAtuANTINANANUANR TIT-3-1.1

(2) Ay {elevation) ﬂﬁlﬂﬂﬁﬂﬂ?ﬂuﬂvLﬂgﬂﬂﬂﬂ1uniﬂ
1x1 nu. TﬂﬂuﬁﬁﬂﬂaﬂuﬂvawaﬂHQﬂnnﬁﬂﬂqﬁuawwﬁﬁﬂ nﬂ1“11ﬂ1ﬂﬂﬂWQ1nuu
uﬁﬂﬂﬂ11u§vLaaﬂniﬂuﬂuﬁinvﬂ 10 NRLlHATUUBAINGINATANNTT

(3) Ansarunudu {landform) ﬂﬁuuﬂﬂvuuuQWnanﬁmvnﬂix1Hw
w1ﬁavtauﬂun1ﬂuaw (contour) nlgtlunia 1x1- nu. Taudiguana1enuly
mﬁngﬂanumuﬁuuuuﬂ ﬂvﬁﬂﬂaotaﬂﬂiuﬁunﬂﬁﬂu1nw TII-3-1.1 uagh1T N
ﬂﬂﬂﬂﬂ?ﬂﬁ I11-3-1.2

(4) @ansaziu (geology) AMULAALBUUATARTRINNNINUDUYAN
Dispersion Ratio navaud L iRaInAnriiani1en #eIEAYLAEATUAITINANA
wuan? IXI-3-1.3 '

(5) ¥nwaean (soil) NINUAALUUUIINANHALAIINEN ARITNFAN
auu1mﬁawﬁu BRYANITIOULNITHINAIUNANAY aﬁuﬁuamuﬁﬂv T4 HU WATUIU

aiﬁﬁﬁLaaﬂiuan11d1uﬁxu11vﬂ11uan : H11Nﬂﬂuﬁnuimﬁﬂvﬁu :

ANTTONEATITHINAIEEANARL T 1:1:1 ﬂﬁiﬁﬂavLaﬂﬂiuw11ﬁwnﬂnﬂu1nw
III~-3-1.4

ﬂﬁu%uéﬂﬁﬂﬁunﬂvﬁﬂuﬂ71ﬁ (forest) \imAMlHIvyanIEgu
fnfu 1 Lwﬂuu Tﬂﬂnﬁuuﬂauuﬁﬂu 1A ﬁaduﬁﬁﬁuﬁ 1 ﬁﬁﬁuﬁﬂnﬂnﬂau Ay
1B naanuﬁﬂuw 1 Miuuﬂﬁiuﬂnﬂau duuauuﬁw 2,3,4 Wa¢ 5 IMAVLANSIN
nwinﬁu1m1uaunﬁ1w1uuﬁnw 5 w1uu
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YInI i RO LPNTRE ! RELLN
Contour line % 8L0PE Contour line % SLOFE

1 1 26 50 )

2 2 Al 52

3 L 8 54

§ 3 29 56

5 8 30 58

6 10 31 60

1 12 32 62

8 14 33 1!

] 16 H g6

10 18 35 g8

11 20 36 70

i2 2 37 12

13 24 38 14

14 26 39 76

15 28 0 - 78

16 30 i BT

17 32 42 82

18 i 43 34

19 18 LY 86

20 » 38 45 g8

1l 40 4§ 90

22 Y/ 4 9%

23 £ it 94

4 46 49 9§

A 48 50 64

A L = ; 74
AT nANRINn _I11-3-1.1 ﬂﬂ“uuﬂ1ﬁuﬂ7ﬂﬁuTﬂHHﬂ17m73ﬂﬂﬂﬁu1uLauuu1
W N X d
5¢aY (contour line) lurWun ixl nu.

d a
IINUABANIATIAIU 1:50000 (Lﬂﬁuuﬂsuﬂuﬁ,ZSZ
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4
S
Q‘%&\’k@
DO MR
)

8 ic
D AR % : \}‘\“-{\-:
G R
/J ) \:/ /-- D, -
A

RIDGETOPS

J:I o Lod ] CJ
jUn1AAwINY I1I-3-1.1 anvaepuilizind (landform) WARYLTURULLUNUN
o v
1x1 M. [NRAUNNIASIAIN 1:50000  uazniiiv

o A e e
ACHUUATNAILAINYIINOTUN N (L NHUUALUNKE, 2529)
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v d Ly %4 .3
A nquINBATRLN HPEELN REUUN
Lo ki mn s awenndds v i LI
TIL 1.2
Iy 1.3
Ity 2.0
i 9.0

v %4 y ;
2 ansasuhi s fuda i EPTY WRYSTCNEERS VRt 1.0

(RIDGRTOPS (n11vhaeni 20 1uws)

EPICARCAUIRVRIUERD 1.0

(2379 20-100 {481
fuie1-79 (100-500 (ums) 12,0

3 Whluaian IRt LL T AL ERIREL]! 3.0
(SIDESLOPE) 1val 3 fumaa1Y 5.0
Wwanfanan 3.0
IR CISALA Rl LERY 6.0
N5 13,0
R 1.0
§ o muaaodidaatuen ki 2.0
{DISECTED SLOPB}  favannuil *5.0
13vanuianulY 10.0
5 AT Tavansivdninn 12.4
{TABLELANDS ) iiwuqanxn1nﬂuaauasu 15.0
aaudnd Tudnmidnnia 16.0

K
S 0ue fuaund 17.0
H11Eatule 6.0
#3170 1.0
A 20.0
RN | 21.0

o o ¥ 4
A 1T INNIAHLIINN ITT-3-1.2 AZUULBINHUZHDAIHUW (LANDFORM)(LHBMLLR%
Hwud, 2529)
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ROCE TYPE DISPERSION RATIO GEOL SCORR

RECENT VOLCANIC 60 0.50
TOUNG VOLCANIC 56 0.76
ACID IGNBOUS 54 9,90
GRANITE & RHYOLITS 51 1.1
QUARTZ-DIORITE 56 0.76
GRANO-DIORITR 51 0.69 ‘
DIORITR 1 1.32
CENOZOIC NON-MARINBD SEDIMENT 48 1.32
MIOCEKE CONTINRNTAL 50 1.18
SCHIST & PHYLITR 86 1.48
NETAHOBPHICS T 1.04
CBNOZOIC MARINED SEDIMBNT i 1.60
MIOCENR HARINE 25 2.93
OLIGOCENR 28 2.12
BOCENE 23 3.10
QUATBRNARY TRRRACBS 1 1.74
UPPER CRETACEOUS SRDINENT " 1.60
LOWER CRETACEOUS MARINE 1 5.00
BASALT AND GABRO 5o 1.53
JURASSIC TRIASSIC 31 2.51
CARBONIREROUS VOLCANIC 4 1.60
PRE-CENOZOIC MARINR It 1.39
CARBONTFEROUS 57 0.69
DEVONIAN 2 3,10
PRRIODOLITE AND SERPRNTINE 38 2,02
ANDESTTE 1" 1.50
ROCENB YOLCANIC 25 2.93

mﬁwnﬂﬂﬂu'snﬁ JIT-3-1.3 ﬂ"mLmmuanﬁmuﬁawu‘tun’ﬁn‘muﬂﬁuﬂmnﬂw
anu"mwavLuumnﬂm’nuu’muama\:
Dispersion Ratio ﬂavﬂuﬂLﬂﬂﬂﬂﬂMuﬂHQMWQW
(LnBUUATIWLG, 2529)
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HAPPING $OTL NANBS § DEPT - FER, § RROD. WT. SCOR NSC
NUNBBR CLASS  CLASS  CLASS IDRY
I SANDY QUARTLIPSAMMENTS 5 i [ 3.3 1.6
2 LOAMY USTIFLUVENTS 5 2 2 3.0 1.08
3 CLAYRY TROPAQUEPTS 5 2 3 1.3 165
{  CLAYBY CALCIUSTOLLS 5 3 3 2.1 0.50
5 LOAHY TROPAQUALFS 5 2 2 3.0 1,08
§ - CLAYRY TROPAQUALFS 5 2 3 13165
7 LOAMY HAPLUSTALFS 5 2 2 3.0 1.08
8 CLAYRY HAPLUSTALES 5 2 3 3.9 1.65
9 SEBLETAL HAPLUSTALFS 5 2 5 1.0 3.00
10 CLAYRY PALBAQUULTS 5 1 3 3.0 1.08
11 CLAYRY PALEAQUULTS
JCLAYRY TROPAQUALFS 5 1 3 3.0 1.08
12 LOANY PALRUSTULTS 5 ! 2 2.1 050
13 CLAYEY PALBUSTULTS § 1 3 1.0 1.08
14 SERLBTAL PALRUSTULTS f 1 5 30242
15 SERLRTAL MAPLUSTULTS ) 1 5 2.1 0.50
16 CLAYRY PALRUSTULTS .
JLOAMY PALBUSTULTS 5 1 2.5 2.1 0.50
17 SBKBTAL PALBUSTULTS ’
/SERLRTAL HAPLUSTOLTS 3.5 1 § 1.0 141
18 SLOPE COMPLBX
~0IC PALBUSTALES (R.B.L.S)
{BLE, £30 : 01d allu, derived
from metagedisentary rock) § 3 3 3.7 .42

-01IC PALBSUTALFS (R.B.L.5}

I
A15u0ARRANA IT1-3-1.4 BSTIMATBD  SCORES FOR  30IL IN

CLASSIFYING WATERSHED ZONES BASED
ON SOfL DEPTH, S0IL FERTILITY
CLASSRS AND SOIL BRODIBILITY
CLASSRS IN RELATION T0 "WSC
INDRL® GIVEN BY DR.WOOLDRIDGE
(LhBgkaineg, 2528)
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{Ble. 690 : 01d allu, derived

from Sandstone, Quartsite,

Phylllte) 5 2 3 3.3 1.85
-USTIC HAPLUSTALES {R.Y.P.§)

(RLR. 660 ; Foot slope of Granite

Kill ¢ collu., & Best of

Cranftic rock) § 3 3 3.0 4l
-USTIC PALRRUMULTS (2.Y.P.§)

{(Rle. 740 ; Valley-side slope of

Hountainous Area ; Collu. & Rest

Granitic Bock) 5 1 1.5 3.0 L4
-TROPORUMULTS (R.B.L.8.)
{Doi Pui} (Ble. 1350 ; Hillslope of

neissic Granite ; Carbeniferous

(ranite) 4 2 3 3.0 1,08
-BHODODALFS {R.B.L.S.)

{Ble. 1300 : Hillside of Granodiorite :

tSuan Song Saen ; Dol Pui 4 2 3 3.0 1.08

SINEHOLE AND LIMESTONE ENOLLS

SHALE DERIVED (B.B.R ; R.B.L.)

- TROPUDALFS Ang Ehang

- TBOPUDULTS Area ; Ele

- TROPOEUMULTS 1400-1750 4 3 3 3.3 1.8
SHALR & LINBSTONR DERVIVED

(R.1.P ; R.B.L.)

- TROPUDULTS

- PALEUDALFS 3 3 3 3.0 .08
SANDY-SHALE & LIMBSTONR

{(R.Y.P.)

- TROPUDULTS 2 1.4 4 :B o 0.69
LOCAL GRAVELLY ALLUVIUM

(R.Y.P.}

- TRCPUDULTS i 3 5 33 168

oA Y =F . L4 o
WHuAH LRl dansdau 1:1:1 A8NAINUAN I A NAANANY I ANTIDUTATTRING Y
£l -

o .
f15790ARwInn IT1I-3-1.4 (wa)
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(Appendix III-3-2)
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(Principle and method in watershed classification and

strategy of land ultilization in the watershed area)
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