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Nanthita Deeyai 2011: Changes of Soil Moisture and Characteristics along Toposequence on
Limestone Mountain Footslope. Master of Science (Soil Science), Major Field: Soil Science,
Department of Soil Science. Thesis Advisor: Assistant Professor Somchai Anusontpornperm, Ph.D.

139 pages.

Changes of soil moisture and characteristics along toposequence on limestone mountain footslope
was studied in farmer field used for growing sugarcane in Wongdong sub district, Mueang district,
Kanchanaburi province. There were eight locations selected, comprising lower footslope (ND-1), upper lower
footslope (ND-2), lower middle footslope (ND-3), middle footslope (ND-4),upper middle footslope (ND-5),
erosional lower upper footslope (ND-6), lower upper footslope (ND-7), and upper footslope (ND-8). This study
aimed at investigating the relationship of soil characteristics on a toposequence and the chages of soil moisture.
Soil morphological, physical and chemical properties were examined and analyzed based on standard methods

and weekly soil moisture monitoring was undertaken using Timed Domained Reflectromery (TDR).

All soils studied were classified as Aquic Haplustalf (ND-6), Inceptic Haplustalf (ND-3), Calcic
Haplustalfs (NDs-1, 2, 4 and 5) and Typic Haplustalfs (NDs-7 and 8). The position on the landscape had no
relationship with soil classification units but land surface form and break of the slope reflected a difference in
their classification at subgroup level. Their effective depth ranged from 52-163 cm. Soils formed form
colluvium of limestone located on the upper footslope were deeper than those derived formed local alluvium
and situated on lower position of the footslope. Landscape position also had a relationship with clay content.
Soils on the upper and middle footslope had greater amounts of clay (306-700 g kg-l) than did those on the
lower position (232-532 g kg_l). In addition, available water capacity increased with increasing elevation on the
footslope. Soil chemical properties rarely showed clear association with the landscape position. All soils were
composed of moderlately low to low organic matter content and calcium tended to decrease in soils on the
upper footslope where cation exchamge capacity tentatively increased. They had modest fertility level in both
top and subsoils and were moderately suitable for growing sugarcane (N-III). Soil constraints included a
presence of hardpan or more than 60% gravel at shallow depth, alkalinity, water shortage, soil texture and
topography. Soil moisture storage at all depths measured increased from the lower to the higher positions of the
footslope. Soil moisture changes chiefly depended upon the amount of marl fragments and the depth where
concreted marls were occurred. Soils on the upper footslopes contained less moisture at depth between 0-20 cm
than did those on the lower positions while soils on the lower part of limestone footslope having moisture

contant higher than the moisture content at field capacity throughout growing season.

Student’s signature Thesis Advisor’s signature
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33,5 USna Tnunan@enitluyse o (Available potassium) lasmsanadie
158218 IM NH,0Ac Miluna1s (pH 7) (Pratt, 1987) udriadSina Tnunaidoudlonios

Atomic Absorption Spectrophotometer

33.6 annnsanana’ld (Extractable acidity) AAI1ZH 1A8T barium chloride-

triethanolamine pH 8.2 (Thomas, 1982)

3.3.7 ﬂ?iﬂmmﬁi’]llﬁﬁquﬂll@g{ (Extractable  bases) “?Qﬂ‘i&ﬂ@‘ﬂé]j’w Llﬂﬁlﬁfﬂh
A A = ~ ax v 9 A d
HUNULEYY TGBL@EJN Lm%I‘WLmﬁL“BﬂN Tﬂﬂ’)‘ﬁﬂﬁﬁﬂﬂﬂ’wﬁﬁazaw IM NH40Ac nilunaig

(pH 7) (Thomas, 1982) warinlsunsuuadienied Atomic Absorption Spectrophotometer

3.3.8 mmmmmﬂﬁﬂmm@%a@u (Cation exchange capacity: CEC) Taamsve
¥ g = =
azmmmﬁ"laaaumammzmﬂ IM NH,OAc ntdunang (pH 7) LLE‘I%LW]HVILL@NINLH&N]IGFJGH
Y 2 4 Y Y Y & g < =
mﬂfmazmaT«nmﬂmaa”liﬂmmmmuiaﬂaz 10 ”luamwmﬂmm ﬂaumuaﬂmuﬂu

looou udrdruramannuguanilasunnalooouuesdu (Chapman, 1965)
33.9 $98aYANINAULE (Base saturation percentage: %BS) 1Agf1UInIINAM
v v I
voulsuanvasiunanaldanavue  uazaaamnana’ld (extractable bases, extractable

acidity) (Thomas, 1982; National Soil Survey Center, 1996) 91Ng#3

Base saturation percentage = extractable bases x 100

Extr. Bases + extr. acidity
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a

Pedon Thickness of Effective Profile development Elevation  Slope Relief Landform Parent Material
surface soil (cm)  depth (cm) (m) (%)
ND-1 18 65 Apk1-Ap2-Btk1-Btk2 40.6 2 Slightly Undulating ~ Lower footslope Local alluvium
ND-2 20 60 Apkl-Apk2-Btk 67.6 3 Slightly Undulating ~ Upper lower footslope Local alluvium
ND-3 20 52 Apl-Ap2-Bt 72.9 2% Slightly Undulating ~ Lower middle footslope ~ Local alluvium
ND-4 20 80 Apkl1-Apk2-Btk-Btkg 75.0 2 Slightly Undulating  Lower footslope Lower alluvium
ND-5 18 70 Apk1-Apk2-Btk-Betk 75.4 4 Slightly Undulating ~ Upper middle footslope ~ Local alluvium
ND-6 22 88 Apk-Btk-Btkg1-Btkg2 77.0 5 Undulating Erosional lower Local alluvium and colluviums
upper footslope
ND-7 30 163 Ap1-Bt1-Bt2-Bt3-Bt4 82.5 8 Undulating Lower upper footslope Local alluvium over colluvium
Bt5-BCrt of limestone mountain
ND-8 30 160 Ap-Bt1-Bt2-Bt3-Bt4-Bt5 83.7 8 Undulating Upper footslope Colluvium over residuum

derived from limestone
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Horizon Depth (cm) Soil colour Texture Structure Consistence Boundary Field( pH) Others
ND-1
Apkl 0-18 10YR3/1,7.5YR7/6 L 3fSBK S, F, VS/VP gradual, smooth 8.0 few fine coated sands
Ap2 18-32 10YR3/2,7.5YR6/8 SCL 3fSBK S, F, VS/VP Abrupt, smooth 8.0 common very fine coated sands
Btkl 32-43 7.5YR3/2,7.5YR6/6 SCL 2vfSBK S, F, MS/VP district, smooth 8.0 common very fine coated sands
10YR7/3
Btk2 43-65+ 5YR3/3,7.5YR6/6 CL 2viSBK S, F, MS/VP - 8.0 few very fine spotss of organic material
10YR7/2 accumulation
ND-2
Apkl 0-20 10YR3/2,2.5YR5/8 C 3fmSBK S, F, VS/VP gradual, smooth 8.0 few very fine coated sands
Apk2 20-38 10YR3/3,2.5YR5/8 C 3ftmSBK  SH, F, VS/VP  Abrupt, smooth 8.0 few very fine coated sands
Btk 38-60+ 5YR4/4,2.5YR5/8 C 3fmSBK  SH, F, VS/VP - 8.0 few very fine coated sands
2.5Y8/1,10Y7/8
ND-3
Apl 0-20 2.5YR4/6 SCL 3fmSBK S, F, MS/VP gradual, smooth 7.0 few traces of dead roots
Ap2 20-38 2.5YR4/4 SCL 3fmSBK S, F, MS/VP clear, smooth 6.5 few traces of dead roots
Bt 38-52+ 2.5YR4/8 C 3fmSBK S, F, MS/VP - 6.5 few traces of dead roots, few spots
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M3191 3 (90)

Horizon  Depth (cm) Soil colour Texture  Structure Consistence Boundary Field( pH) Others
of organic material accumulation,
few fine to medium lime nodules
ND-4
Apkl 0-20 7.5YR3/2,10YR7/3 C 3fSBK S, F, MS/VP gradual, smooth 8.0 few traces of dead roots
Apk2 20-38 7.5YR3/1 C 3viSBK S, F, VS/VP abrupt, smooth 8.0 few very fine coated sands
Btk 38-57 10YR5/2 C 3fSBK SH,VF, VS/VP clear, smooth 8.0 very few and very fine coated sands,
few small to large irregular shape
gravel of marl
Btkg 57-80+ 2.5Y7/1,7.5YR6/8 C 3fSBK SH,VF, VS/VP - 8.0 few traces of dead roots, few small
irregular shape gravel of marl
ND-5
Apkl 0-18 7.5YR3/1 C 3fG S, F, MS/VP clear, smooth 8.0 few traces of dead roots, few fine
lime nodules
Apk2 18-32 2.5YR3/1,10YR7/6 C 3vfSBK S, F, VS/VP abrupt, smooth 8.0 few traces of dead, few fine
lime nodules
Btk 32-44 10YR3/2,10YRS/2 C 3fmSBK  SH,VF, VS/VP clear, smooth 8.0 few trace of dead roots, few fine lime nodules
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MS519N 3 (910)

Horizon Depth (cm) Soil colour Texture  Structure Consistence Boundary Field( pH) Others
Bctk 44-70+ 10YR6/3,10YRS8/2 C 2 SH,VF, VS/VP g 8.0 mainly containing fine loose lime nodules
ND-6
Apk 0-22 10YR3/1,2.5YR4/6 C 3fmSBK S, F, MS/MP abrupt, smooth 8.0 few spots of shifted sand
Accumulation, few traced of dead roots
Btk 22-40 2.5YR5/8,5YR3/1 C 3fmSBK S, F, MS/VP district, smooth 8.0 common very fine spots of
shifted sands (2.5YR5/8) accumulated
along horizon underneath Apk
Btkgl 40-62 10YR5/2,7.5YR5/6 SCL 3mSBK S, E, VS/VP clear, smooth 8.0 few traces of dead roots, few very
fine and fine lime nodules, few fine
pressure faces
Btkg2 62-88+ 10YR4/1,10YR5/2 C 3fmSBK S, F, VS/VP - 8.0 few trace of dead roots, few fine
10YR5/6 lime nodules, few fine Fe-Mn
Nodules, few fine pressure faces
ND-7
Apl 0-30 5YR3/3 C 3fmSBK S, F, VS/VP abrupt, smooth 5.5 few traces of dead roots
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M350 3 (90)

Horizon  Depth (cm) Soil colour Texture  Structure Consistence Boundary Field( pH) Others
Btl 30-52 5YR4/4 C 3mSBK SH, F,VS/VP clear, smooth 5.5 -
Bt2 52-75 2.5YR4/3 C mfSBK SH, F, VS/VP gradual, smooth 6.5 few traces of dead roots
Bt3 75-105 2.5YR4/4 C mfSBK SH, F,VS/VP gradual, smooth 6.5 few traces of dead roots
Bt4 105-122 2.5YR5/2,2.5YR4/6 C mfSBK SH, F,VS/VP gradual, smooth 7.0 few small coated sands, few small angular gravel
of fresh quartz
Bt5 122-145 10YR4/3,10YR4/6 C mfSBK H, F, VS/VP abrupt, smooth 8.0 few traces of dead roots, few
fine sands pockets
BCrt 145-163+ 5Y5/2,5Y5/1 C 3fSBK S, F, VS/VP & 8.0 few traces of dead roots,
10R3/6
Few traces of charcoal
ND-8
Ap 0-30 5YR3/2 C 3vfSBK S, VF, MS/VP abrupt, smooth 6.5 few traces of dead roots, few
traces of charcoal
Btl 30-54 5YR3/4 C 3mSBK S, F, VS/VP gradual, smooth 6.5 few traces of dead roots
Bt2 54-75 2.5YR2.5/4 C 2fmSBK S, F, VS/VP clear, smooth 6.5 -
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M319N 3 (519)

Horizon Depth (cm) Soil colour Texture Structure Consistence Boundary Field( pH) Others
Bt3 75-100 2.5YR3/3 C 3fmSBK S, F, VS/VP clear, smooth 7.0 few traces of dead roots, few
Bt4 100-123 2.5YR3/4 C 3fmSBK VH, F, VS/VP clear, smooth 7.0 few traces of dead roots
Bt5 123-142/160 5YR3/4 C 3fmSBK VH, F, SS/VP - 8.0 few traces of dead roots, few

very fine sands pockets

VRN Lﬁyaﬁu (Texture) 1398319 (Structure) N1509AA7 (Consistence)

L = loam 2 = moderate S = Soft

SCL = Sandy clay loam 3 = strong SH = slightly hard

CL = clay loam c = coarse H = hard

c = clay m = medium VH = very hard
f = fine MS = moderately sticky
vf = very fine VS = very sticky
G = granular VP = very plastic
SBK = subangular blocky
Se-ABK= semi-angular blocky
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Soil depth oM" Avail. P 7 Avail. K7 cec? BS” total * Fertility
(cm) gkg' score mg kg’ score mg kg’ score cmol kg’ score % score score level
ND-1 0-30 19.9 2 5.0 1 126 11.7 2 81.6 3 11 Medium
30-50 15.7 2 1.4 1 90 2 12.9 2 79.7 3 10 Medium
ND-2 0-30 21.7 2 4.8 1 328 3 13.0 2 84.1 3 11 Medium
30-50 20.6 2 4.3 1 205 3 14.5 2 84.4 3 11 Medium
ND-3 0-30 19.9 2 1.3 1 215 3 11.0 2 71.2 2 10 Medium
30-50 10.1 1 0.9 1 123 3 11.7 2 73.1 2 9 Medium
ND-4 0-30 20.6 2 33 1 386 3 17.4 2 83.0 3 11 Medium
30-50 11.7 1 1.7 1 443 3 17.7 2 82.1 3 10 Medium
ND-5 0-30 18.2 2 2.3 1 195 3 16.4 2 82.9 3 11 Medium
30-50 13.3 1 1.0 1 178 3 18.2 2 83.0 3 10 Medium
ND-6 0-30 17.5 2 2.3 1 85 2 11.7 2 78.8 3 10 Medium
30-50 13.1 1 1.9 1 96 3 11.0 2 78.3 3 10 Medium
ND-7 0-30 16.6 2 2.3 1 205 3 15.8 2 84.4 3 11 Medium
30-50 14.5 1 0.5 1 135 3 17.2 2 76.4 3 10 Medium
ND-8 0-30 16.4 2 2.0 1 155 3 21.1 3 78.8 3 12 Medium
30-50 11.5 1 0.5 1 115 3 26.2 3 74.3 2 10 Medium
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Soil suitability class

Soil
Sugacane product

ND-1 N-IImck
ND-2 N-IImck
ND-3 N-IIm
ND-4 N-IIImces
ND-5 N-IIms
ND-6 N-IIm
ND-7 N-IImst
ND-8 N-IIImst

v
U U

SZAUTUA NN AN IR UM INUUNANMHINZTNTHSUNY 1S
I = UANUHINZENANIN (soil very well suited)
~ =} . .
II =uANURUITTUA (soil well suited)
= danumuzaniunaig (soil moderately suited)
v = liAeeangau (soil poorly suited)

v = limnzay (soil unsuited)

v
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Y o o =2 A o & & & A Y
¢ =UUMNANYINUAITUANNNUTFUATULHUIUIDBUNNUNDUNITIA

AR NTeEar 60 1as1311AT (depth to gravelly layer)

o w o I 1 a ..
k = ivesnanertuanuiluaiavesdu (alkalinity)
I I v
m = ivesdamenuanudssremsnanaauti (rick of moisture shortage)
29 o w = Y] dy a A Qﬂjl a . .
s =UUDNINANYINUVIUBDAU(texture) HIDFUOUNIAAU (particle size class)
AHY o o A @ dy A
t  =UUBNANIINVTNNNUN (topography)
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Soil moisture content at 10 cm depth
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Soil moisture content at 40 cm depth
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Soil moisture content at 60 cm depth
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MeBenAaAY (Soil profile description)

ND-1
I Information on the site

Profile symbol : ND-1

Classification :

Date of examination . October 22, 2009

Described by : Somchai Anusontpornperm, Supicha Thanachit, Nanthita
Deeyai, Walailak Saikaew, Chatchai
Warrawetmongkol, Sumrit Riyapan
Jittirat Choochat, Nipat Thanimmarn, Pahol
Ruksumruad

Location : Sugarcane Farmer field; Ban Nong Sampran, Tambon Wang Dong,
Amphoe Muang, Ghangwat kanchanaburi

Elevation : Approximately 40.6 m (MSL)

Sheet name of topographic map : BANLAT YA

Map sheet number : 483711  Coordination: 47P 0531479", 1551574"

Landform

1. Physiographic position : Middle footslope

2. Surrounding landform : Slightly Undulating

3. Slope on which profile site : 2% (aspect: 19 Azim.)

Land use : Sugarcane

Annual rainfall : Approximately 1,055.3 mm

Mean temperature . Approximately 28.0 °C

Climate : Tropical Savanna

II General information on the soil

Parent material

. Local alluvium

Drainage : Well drained
Permeability : Moderate
Runoff : Moderate

Depth of ground water

III Profile description

Horizon Depth (cm)

: Deeper than 50.0 m at time of sampling

Description

0-18 Very dark gray (10YR 3/1) (95%) mixed with reddish yellow (7.5YR 7/6)
(5%); clay; strong fine subangular blocky partically with strong very fine and
fine granular structure; soft dry, frim moist, very sticky and very plastic;
commonfine to medium hard, white lime modules distributed throughout the
horizon; many very fine vesicular pores; many very fine and fine root; few
the coated sands; moderately alkaline (field pH 8); gradual, smooth boundary

to Ap2

Apkl

Ap2 18-32 Very dark grayish brown (I0YR 3/2) (90%) mixed with reddish yellow



I

Btk1 32-43

Btk2 43-65+

Information on the site

Profile symbol
Classification
Date of examination

Described by

Location

Elevation

106

(7.5YR 6/8) (10%); clay; strong fine subangular blocky partically with strong
very fine and fine granular structure; soft dry, frim moist, very sticky and
very plastic; common fine to medium hard, white lime modules distributed
throughout the horizon; many very fine vesicular pores; many very fine and
fine roots; common very fine coated sands; moderately alkaline (field pH 8);
abrupt, smooth boundary to Btk1

Dark brown (7.5YR 3/2) (30%) mixed with reddish yellow (7.5YR 6/6)
(10%) and very pale brow (10YR 7/3) (70%); very gravely clay; moderate
very fine and fine subangular blocky structure; soft dry, firm moist,
moderately sticky and very plastic; common distinct clay coating on faces of
peds pore walls and lime nodules surface; many fine to medium hard white
lime nodules distributed through the horizon; common very fine vesicular
pores; common very fine and fine roots; common very fine coated sands;
moderately alkaline (field pH 8); district, smooth boundary to Btk2

Dark reddish brow (5YR 3/3) (20%) mixed with, reddish Yellow (7.5YR
6/6) (10%) and light gray (10YR 7/2) (80%); very gravely clay; moderate
very fine and fine subangular blocky structure; soft dry, firm moist,
moderately sticky and very plastic; few faint clay coating on faces of peds
and lime nodules surface; many fine to large hard white lime nodules
distributed through the horizon; common very fine vesicular pores; common
very fine and few fine roots; few very fine spots of organic material
accumulation; moderately alkaline (field pH 8).

ND-2

: ND-2
: October 22, 2009
: Somchai Anusontpornperm, Supicha Thanachit, Nanthita
Deeyai, Walailak Saikaew, Chatchai
Warrawetmongkol, Sumrit Riyapan
Jittirat Choochat, Nipat Thanimmarn, Pahol
Ruksumruad
: Sugarcane Farmer field; Ban Nong Sampran, Tambon Wang Dong,

Amphoe Muang, Ghangwat kanchanaburi
: Approximately 67.6 m (MSL)

Sheet name of topographic map : BANLAT YA

Map sheet number

Landform

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

Land use

Annual rainfall
Mean temperature
Climate

: 48371  Coordination: 47P 0531440, 1557421

: Upper lower footslope
. Slightly Undulating
. 3% (aspect: 19 Azim.)

. Sugarcane

. Approximately 1,055.3 mm
: Approximately 28.0 °C

: Tropical Savanna
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II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

|

Apkl 0-20

Apk2 20-38

Btk 38-60+

Information on the site

Profile symbol
Classification
Date of examination

Described by

Location

Elevation

. Local alluvium

. Well drained

: Moderate

: Moderate

. Deeper than 60.0 m at time of sampling

Description

Very dark garnish brow (10YR 3/2) (90%) mixed with red (2.5YR 5/8) (10%);
clay; strong fine and medium subangular blocky partially with strong very fine
and fine granular structure; soft dry, frim moist, very sticky and very plastic; few
fine to very large hard white irregular shape marl within the horizon and on the
surface; common very fine and few fine vesicular pores; many very fine and
fine roots; few very fine coated sands; moderately alkaline (field pH 8); gradual,
smooth boundary to Apk2

Dark brown (10YR 3/3) (90%) mixed with red (2.5YR 5/8) (10%); clay; strong
fine medium subangular blocky structure; soft dry, frim moist, very sticky and
very plastic; few fine to medium hard white irregular shape marl; few very fine
vesicular and simple tubular pores; many very fine and fine roots; few very fine
coated sands; moderately alkaline (field pH 8); abrupt, smooth boundary to
Apk2

Reddish brown (5YR 4/4) (5%) mixed with red (2.5YR 5/8) (10%), white (2.5Y
8/1) (5%) and yellow (10YR 7/8) (90%); clay; strong fine medium subangular
blocky structure; soft dry, firm moist, very sticky and very plastic; few faint clay
coating on faces of peds and roots channels; many fine to large hard white
irregular shape marl mainly indurated materials; few very fine and fine vesicular
pores; common very fine and few fine roots; few traces of dead roots;
moderately alkaline (field pH 8).

ND-3

: ND-3
: October 22, 2009
: Somchai Anusontpornperm, Supicha Thanachit, Nanthita
Deeyai, Walailak Saikaew, Chatchai
Warrawetmongkol, Sumrit Riyapan
Jittirat Choochat, Nipat Thanimmarn, Pahol
Ruksumruad
: Sugarcane Farmer field; Ban Nong Sampran, Tambon Wang Dong,

Amphoe Muang, Ghangwat kanchanaburi
: Approximately 72.9 m (MSL)

Sheet name of topographic map : BANLAT YA
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Map sheet number

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

1 483711

Coordination: 47P 0531383", 1557287

: Lower middle footslope
: Slightly Undulating
: 2% (aspect: 200 Azim.)

: Sugarcane

: Approximately 1,055.3 mm
: Approximately 28.0 °C

: Tropical Savanna

: Local alluvium

. Well drained

: Moderate

: Moderate

. Deeper than 52.0 m at time of sampling

Description

108

Red (2.5YR 4/6); clay; strong fine and medium subangular blocky partially with

strong fine granular structure; soft dry, frim moist, moderately sticky and very
plastic; common very fine coated sands few fine lime nodules; many very fine

and few vesicular pores; many very fine and fine roots; few traces of dead roots;
neutral (field pH 7); gradual, smooth boundary to Ap2

Reddish brown (2.5YR 4/4); clay; strong fine and medium subangular blocky

partially with strong fine granular structure; moderately sticky and very plastic;

few faint clay coating on faces of peds; few fine to medium lime nodules;

common very fine coated sands; many very fine, very few fine and medium

vesicular pores; many very fine and fine roots; few traces of dead roots; slightly
acid (field pH 6.5);clear, smooth boundary to Bt

Horizon Depth (cm)
Apl 0-20
Ap2 20-38

Bt 38-52+

Reddish brown (2.5YR 4/8); clay; strong fine and medium subangular blocky

structure; soft dry, firm moist, moderately sticky and very plastic; many
promined clay coating on faces of peds, pore walls and surfaces of lime nodules;
common very fine coated sands; many very fine, few medium vesicular and few
very fine destritic pores; common very fine and fine roots; few traces of dead
roots, few spots of organic material accumulation; few fine to medium lime
nodules; slightly acid (field pH 6.5).

ND-4



I Information on the site

Profile symbol
Classification
Date of examination

Described by

Location

Elevation

Sheet name of topographic map

Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate
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: ND-4

. October 22, 2009

: Somchai Anusontpornperm, Supicha Thanachit, Nanthita
Deeyai, Walailak Saikaew, Chatchai
Warrawetmongkol, Sumrit Riyapan
Jittirat Choochat, Nipat Thanimmarn, Pahol

Ruksumruad

: Sugarcane Farmer field; Ban Nong Sampran, Tambon Wang Dong,
Amphoe Muang, Ghangwat kanchanaburi

: Approximately 75.0 m (MSL)

: BANLAT YA

: 483711 Coordination: 47P 0531337, 1557082"

: Lower footslope
: Slightly Undulating
: 2% (aspect: 340 Azim.)

: Sugarcane

: Approximately 1,055.3 mm
: Approximately 28 .0 °C

: Tropical Savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)
Apkl 0-20
Apk2 20-38

: Local alluvium

: Well drained

: Moderate

: Moderate

: Deeper than 80.0 m at time of sampling

Description

Dark brown (7.5YR 3/2) (70%) mixed with Very pale brow (10YR 7/3)
(30%); clay; strong fine subangular blocky partially with strong very fine and
fine granular structure; soft dry, firm moist, moderately sticky and very
plastic; few very fine vesicular and common very fine simple tubular pores;
many very fine and fine roots; few traces of dead roots; moderately alkaline
(field pH 8); gradual, smooth boundary to Apk2

Very dark gray (7.5YR 3/1); clay; strong very fine subangular blocky
partially with strong very fine and fine granular structure; soft dry, frim
moist, moderately sticky and very plastic; few faint clay coating on faces of
peds; few small subrounded gravel of marl; common very fine vesicular
pores; many very fine and fine roots; few very fine coated sands; moderately
alkaline (field pH 8); abrupt, smooth boundary to Btk



|

11

Btk 38-57

Btkg 57-80+

Information on the site

Profile symbol
Classification
Date of examination

Described by

Location

Elevation

Sheet name of topographic map

Map sheet number

Landform

110

Grayish brown (10YR 5/2); clay; strong fine subangular blocky structure;
soft dry, firm moist, very sticky and very plastic; common distinct clay
coating on faces of peds; few very fine vesicular pore; common very fine and
few fine roots; very few very fine coated sands; few small to large irregular
shape gravel of marl; moderately alkaline (field pH 8); clear, smooth
boundary to Btkg

Light reddish gray (2.5YR 7/1) (90%) and reddish yellow (7.5YR 6/8) (10%)
mottles; clay; strong fine subangular blocky structure; soft dry, firm moist,
very sticky and very plastic; many distinct clay coating on faces of peds; few
spots of line powder accumulation; few very fine vesicular and very fine
simple tubular pores; few very fine and fine roots; few traces of dead roots
few small irregular phase granular of marl; moderately alkaline (field pH 8).

ND-5

: ND-5
October 23, 2009
: Somchai Anusontpornperm, Supicha Thanachit, Nanthita
Deeyai, Walailak Saikaew, Chatchai
Warrawetmongkol, Sumrit Riyapan
Jittirat Choochat, Nipat Thanimmarn, Pahol
Ruksumruad
: Sugarcane Farmer field; Ban Nong Sampran, Tambon Wang Dong,
Amphoe Muang, Ghangwat kanchanaburi
: Approximately 75.4 m (MSL)

- BANLAT YA
. 483711  Coordination: 47P 0531283, 1556967"

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

Land use

Annual rainfall
Mean temperature
Climate

General information on the soil

Parent material

: Upper middle footslope
: Slightly Undulating
: 4% (aspect: 10 Azim.)

: Sugarcane

: Approximately 1,055.3 mm
: Approximately 28 .0°C

: Tropical Savanna

. Local alluvium

Drainage : Well drained

Permeability : Moderate

Runoff : Moderate

Depth of ground water . Deeper than 70.0 m at time of sampling

III Profile description




|

Horizon Depth (cm)

Apkl 0-18

Apk2 18-32
Btk 32-44
BCtk 44-70+

Information on the site
Profile symbol

Classification
Date of examination

Described by

Location

Elevation
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Description

Very drak gray (7.5YR 3/1); clay; strong fine subangular blocky partially
with strong fine granular structure; soft dry, firm moist, moderately sticky
and very plastic; common very fine coated sands few very fine variegated
sands; many very fine, few fine vesicular and few fine simple tubular pores;
many very fine and fine roots; few traces of dead roots; few fine lime
nodules; moderately alkaline (field pH 8); clear, smooth boundary to Apk2

Drak reddish gray (2.5YR 3/1) (80%) mixed with yellow (10YR 7/6) (20%);
clay; strong very fine and fine subangular blocky partially with strong very
fine granular structure; soft dry, frim moist, very sticky and very plastic;
common faint clay coating on faces of peds; few very fine coated sands; few
very fine variegated sands; many very fine, few fine vesicular and few very
fine simple tubular pore; few traces of dead roots; few fine lime nodules;
moderately alkaline (field pH 8); abrupt, smooth boundary to Btk

Very drak grayish brown (10YR 3/2) (95%) mixed with very pale brown
(10YR 8/2) (5%); clay; strong fine and medium subangular blocky structure;
soft dry, very firm moist, very sticky and very plastic; many distinct clay
coating on faces of peds; common fine to medium lime nodules; few very
fine and fine variegated sands; many very fine vesicular pores; common very
fine and fine roots; few traces of dead roots; moderately alkaline (field pH
8); Aboupt, smooth boundary to BCtk

Pale brown (10YR 6/3) (20%) mixed with very pale brown (10YR 8/2)
(80%); gravelly clay; structure largely contaning loose marl cemented by
fine particles; soft dry, very firm moist, very sticky and very plastic; many
prominent clay coating on faces of peds and surfaces of lime nodules; very
few very fine coated sands; common very fine vesicular pores; few very fine
roots; mainly contaning fine loose lime nodules; moderately alkaline (field
pH 8).

ND-6

: ND-6
: October 23, 2009
: Somchai Anusontpornperm, Supicha Thanachit, Nanthita
Deeyai, Walailak Saikaew, Chatchai
Warrawetmongkol, Sumrit Riyapan
Jittirat Choochat, Nipat Thanimmarn, Pahol
Ruksumruad
: Sugarcane Farmer field; Ban Nong Sampran, Tambon Wang Dong,

Amphoe Muang, Ghangwat kanchanaburi
: Approximately 77.0 m (MSL)

Sheet name of topographic map : BANLAT YA

Map sheet number

. 483711  Coordination: 47P 0531248", 1556819"



Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate
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. Erosional lower upper footslope
: Undulating
: 5% (aspect: 20 Azim.)

. Sugarcane

: Approximately 1,055.3 mm
. Approximately 28.0 °C

: Tropical Savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Apk 0-22

Btk 22-40
Btkgl 40-62
Btkg2 62-88+

: Local alluvium and colluviums of mixed metamorphic rocks
: Well drained

: Moderate

: Rapid

: Deeper than 88.0 cm at time of sampling

Description

Very dark gray (10YR 3/1) (80%) mixed with red (2.5YR 4/6) (20%); sandy
clay; strong fine and medium subangular blocky structure; soft dry, firm
moist, moderately sticky and moderately plastic; many very fine and fine
coated sands; many very fine vesicular pore; many very fine and fine roots;
few spots of shifted sand accumulation; few traces of dead roots; moderately
alkaline (field pH 8); Aboupt, smooth boundary to Btk

Red (2.5YR 5/8) (30%) mixed with very dark gray (5YR 3/1) (70%); sandy
clay; strong fine and medium subangular blocky structure; soft dry, firm
moist, moderately sticky and very plastic; common faint clay coating on
faces of peds and pore walls; many very fine coated sands; common very
fine roots of shifted sands (2.5YRS5/8) accumulation horizontally underneath
Apk; many very fine vesicular and common very fine dendritic pores; very
fine and fine roots; moderately alkaline (field pH 8); distinct, smooth
boundary to Btkgl

Grayish brown (10YR 5/2) (90%) and strong brown (7.5YR 5/6) (10%)
mottles; clay; strong medium subangular blocky structure; soft dry, firm
moist, very sticky and very plastic; common faint clay coating on faces of
peds and sand grains; common very fine coated and variegated sands; few
fine Fe-Mn oxide nodules; many very fine and fine vesicular pores; many
very fine and fine roots; few traces of dead roots; few very fine and fine lime
nodules; few fine pressure faces; moderately alkaline (field pH 8); clear,
smooth boundary to Btkg2

Dark gray(10YR4/1) (30%) mixed with grayish brown (10YR5/2) (50%) and
yellowish brown (10YR 5/6) (20%) mottles; clay; strong fine and medium
subangular blocky structure; soft dry, firm moist, very sticky and very
plastic; many prominent clay coating on faces of peds and sand grains; many
vary fine coated and variegated sands; common very fine vesicular pores;
common very fine and fine roots; few traces of dead roots; few fine lime
nodules; few fine Fe-Mn nodules; few fine pressure faces; moderately
alkaline (field pH 8).
ND-7



I Information on the site

Profile symbol
Classification
Date of examination

Described by

Location

Elevation

Sheet name of topographic map

Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate
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: ND-7

. October 23, 2009

: Somchai Anusontpornperm, Supicha Thanachit, Nanthita
Deeyai, Walailak Saikaew, Chatchai
Warrawetmongkol, Sumrit Riyapan
Jittirat Choochat, Nipat Thanimmarn, Pahol

Ruksumruad

: Farmer field; Ban Nong Sampran, Tambon Wang Dong, Amphoe
Muang, Ghangwat kanchanaburi

: Approximately 82.5 m (MSL)

: BANLAT YA

: 483711  Coordination: 47P 0531206", 1556687"

: Lower upper footslope of limestone mountain
: Undulating
. 8% (aspect: 11 Azim.)

: Sugarcane (Ratoon with 1.5 m spacing between rows)
: Approximately 1,055.3 mm

: Approximately 28.0 °C

: Tropical Savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)
Apl 0-30
Btl 30-52
Bt2 52-75

: Local alluvium over colluvium

: Well drained

: Moderate

: Rapid

: Deeper than 163.0 m at time of sampling

Description

Dark reddish brown (5YR 3/3); clay; strong fine and medium subangular
structure; soft dry, firm moist, very sticky and very plastic; common very
fine few fine and medium vesicular pores; many very fine and fine root; few
traces of dead roots; strongly acid (field pH 5.5); abrupt, smooth boundary to
Btl

reddish brown (5YR 4/4); clay; strong medium subangular blocky structure;
soft dry, firm moist, very sticky and very plastic; few faint clay coating on
faces of peds; common very fine vesicular pores; many very fine and fine
roots; strongly acid (field pH 5.5); clear, smooth boundary to Bt2

Reddish brown (2.5YR 4/3); clay; moderate fine subangular blocky
structure; soft dry, firm moist, very sticky and very plastic; common distinct
clay coating on faces of peds and pore walls; common very fine, very few
fine vesicular and few very fine simple tubular pores; many very fine and



I

Bt3 7-105
Bt4 105-122
Bt5 122-145
BCrt 145-163+

Information on the site
Profile symbol

Classification
Date of examination

Described by

Location

Elevation
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fine roots; few traces of dead roots; slightly acid (field pH 6.5); gradual,
smooth boundary to Bt3

Reddish brown (2.5YR 4/4); clay; moderate fine subangular blocky
structure; soft dry, firm moist, very sticky and very plastic; many prominent
clay coating on faces of peds and pore walls; common very fine vesicular
pores; many very fine and fine roots; few traces of dead roots; slightly acid
(field pH 6.5); gradual, smooth boundary to Bt4

Grayish brown (10YR 5/2) (10%) mixed with red (2.5YR 4/6) (90%); clay;
medium fine subangular blocky structure; soft dry, firm moist, very sticky
and very plastic; many prominent clay coating on faces of peds and pore
walls; common very fine, few fine vesicular and few fine simple tubular
pores; common very fine and few fine roots; few small sand pockets; few
small gravel of fresh quartz; neutral (field pH 7); gradual, smooth boundary
to Bt5

Brown (10YR 4/3) (30%) mixed with dark yellowish brown (10 YR4/6)
(70%); clay; medium fine subangular blocky structure; soft dry, firm moist,
very sticky and very plastic; many prominent clay coating on faces of peds
and pore walls; common very fine vesicular and few fine simple tubular
pores; common very fine and few fine roots; few traces of dead roots; few
fine sands pockets; moderately alkaline (field pH 8); abrupt, smooth
boundary to BCrt

Reddish brown (5YR 5/2) (70%) mixed with gray (5 YR5/1) (25%) and dark
red (10R 3/6) (5%); clay; strong fine subangular blocky structure; soft dry,
firm moist, very sticky and very plastic; common distinct clay coating on
faces of peds; very few very fine vesicular pores; few very fine roots; few
traces of dead roots; moderately alkaline (field pH 8).

ND-8

: ND-8
: October 23, 2009
: Somchai Anusontpornperm, Supicha Thanachit, Nanthita
Deeyai, Walailak Saikaew, Chatchai
Warrawetmongkol, Sumrit Riyapan
Jittirat Choochat, Nipat Thanimmarn, Pahol
Ruksumruad
: Sugarcane Farmer field; Ban Nong Sampran, Tambon Wang Dong,

Amphoe Muang, Ghangwat kanchanaburi
: Approximately 83.7 m (MSL)

Sheet name of topographic map : BANLAT YA

Map sheet number

Landform

1. Physiographic position

2. Surrounding landform

: 483711  Coordination: 47P 0531128", 1554480"

: Upper footslope
: Undulating



3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate
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8% (aspect: 8 Azim.)

. Sugarcane (Ratoon with 1.5 m spacing between rows)
. Approximately 1,055.3 mm

: Approximately 28.0 °C

: Tropical Savanna

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)

Ap 0-30
Ap 0-30

Btl 30-54
Bt2 54-75
B3 75-100

: Colluvium over residuum derived from limestone
: Well drained

: Moderate

: Rapid

: Deeper than 170.0 m at time of sampling

Description

Dark reddish brown (5YR 3/2); clay; strong very fine and fine subangular
structure; soft dry, very firm moist, moderately sticky and very plastic; many
very fine vesicular pores; many very fine and fine roots; few traces dead
roots; few traces of charcoal; slightly acid (field pH 6.5); abrupt, smooth
boundary to Btl

Dark reddish brown (5YR 3/2); clay; strong very fine and fine subangular
structure; soft dry, very firm moist, moderately sticky and very plastic; many
very fine vesicular pores; many very fine and fine roots; few traces dead
roots; few traces of charcoal; slightly acid (field pH 6.5); abrupt, smooth
boundary to Btl

reddish brown (5YR 3/4); clay; strong medium subangular blocky structure;
soft dry, firm moist, very sticky and very plastic; common faint clay coating
on faces of peds; few small angular gravel of fresh rock fragments; common
very fine, many fine and medium vesicular pores; many very fine and fine
roots; few traces of dead roots; slightly acid (field pH 6.5); gradual, smooth
boundary to Bt2

Dark reddish brown (2.5YR 2.5/4); clay; moderate fine and medium
subangular blocky structure; soft dry, firm moist, very sticky and very
plastic; many distinct clay coating on face of peds; few traces of dead roots;
few distinct pressure faces; common very fine vesicular pores; many very
fine and fine roots; slightly acid (field pH 6.5); clear, smooth boundary to
Bt3

Dark reddish brown (2.5YR 3/3); clay; strong fine and medium subangular
blocky structure; soft dry, firm moist, very sticky and very plastic; common
faint clay coating on faces of peds and pore walls; few very fine coated
sands; few distinct pressure faces; common very fine, few fine vesicular and
few very fine simple tubular pores; common very fine and fine roots; few
traces of dead roots; few fine sands pockets; neutral (field pH 7); clear,
smooth boundary to Bt4



Bt4

Bt5

R

100-123

123-142/160

160-170
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Dark reddish brown (2.5YR 3/4); clay; strong fine and medium subangular
blocky structure; vary hard dry, firm moist, very sticky and very plastic; few
faint clay coating on faces of peds and pore walls; few distinct pressure
faces; common very fine vesicular and few very fine simple tubular pores;
few very fine roots; few traces of dead roots; neutral (field pH 7); clear,
smooth boundary to Bt5

Dark reddish brown (5YR 3/4); clay; strong fine and medium semi-
subangular blocky structure; vary hard dry, firm moist, slightly sticky and
very plastic; few faint clay coating on faces of peds; few distinct pressure
faces; few traces of weathered rock fragment; few very fine vesicular pore;
few very fine roots; few traces of dead roots; few very fine sand pockets;
moderately alkaline (field pH 8); abrupt, smooth boundary to R

Slightly weathered limestone bedrock.
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Soil depth Soil depth
Week Week
10 40 10 40 60
ND-1 ND-2

1 20.1 25.5 1 10.8 48.3 -
2 19.0 28.0 2 33.1 49.0 -
3 13.1 28.0 3 353 50.0 -
4 19.1 27.6 4 34.7 48.8 -
5 16.0 26.8 5 33.4 49.7 .
6 17.8 26.6 6 233 47.6 -
7 12.4 25.2 7 154 31.9 -
8 19.5 25.6 8 17.8 31.3 -
9 13.7 26.6 9 31.6 47.0 -
10 21.5 28.2 10 19.3 324 -
11 21.1 29.6 11 19.6 32.1 -
12 20.4 28.4 12 32.7 47.8 -
13 14.4 26.8 13 14.8 315 -
14 16.3 26.8 14 11.5 31.6 -
15 12.4 24.7 15 8.5 30.6 21.7
16 9.1 23.6 16 6.3 15.1 21.0
17 10.1 21.9 17 9.2 22.1 20.3
18 8.5 22 18 5.1 7.4 19.7
19 8.1 21.4 19 4.7 6.0 31.5
20 7.2 21.4 20 42 5.1 18.8
21 5.4 20.6 21 7.4 15.6 29.3
22 6.1 20.5 22 7.1 152 28.6
23 6.7 20.1 23 6.9 152 28.2
24 6.0 20.4 24 6.7 14.7 30.9
25 4.9 19.8 25 6.4 14.7 26.6
26 8.0 22.4 26 - - 28.6
27 - - 27 - - 252



MSHUINN 1 (910)
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Soil depth
Week
10 30 60
ND-3
1 315 23.6 30.7
2 13.7 28.7 325
3 0.0 34.2 30.4
4 39.4 33.5 41.9
5 38.0 29.4 32.7
6 33.3 26.7 31.8
7 33.2 15.8 20.1
8 32.9 28.4 31.9
9 36.3 16.8 222
10 34.5 16.4 21.4
11 28.1 124 15.5
12 39.9 17.1 229
13 36.3 16.5 22.7
14 32.0 25.0 229
15 29.5 15.7 -
16 224 14.7 -
17 17.1 13.8 y
18 14.7 13.1 -
19 12.9 17.4 -
20 11.6 12.1 -
21 11.2 15.6 -
22 9.2 15.1 -
23 9.6 14.7 -
24 9.3 14.2 -
25 9.1 13.9 -
26 154 14.7 -
27 14.2 15.8 -



MSHUINN 1 (910)
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Soil depth
Week
10 20 30 40 60 100
ND-4

1 10.4 25.6 21.9 16.5 20.6 36.0
2 12.2 26.7 22.6 17.1 21.8 37.8
3 13.6 272 22.8 17.2 22.3 46.5
4 11.9 27.0 22.7 16.9 224 452
5 12.8 27.1 23.0 17.0 22.5 45.1
6 11.2 26.3 224 16.5 22.1 433
7 12.1 26.0 22.5 16.8 21.8 41.1
8 12.4 27.0 204 16.7 22.1 42.5
9 14.3 27.1 234 16.1 21.9 42.6
10 14.0 27.6 22.7 16.8 22.7 453
11 15.2 29.0 24.0 18.5 23.9 459
12 15.2 28.5 234 17.7 23.5 45.7
13 13.8 27.8 229 17.4 233 454
14 14.0 27.4 23.0 16.9 23.4 454
15 12.8 26.6 22.5 16.8 22.7 45.8
16 10.8 24.9 22.1 16.5 22.1 44.8
17 8.6 22.8 21.4 16.1 22.5 44.5
18 7.3 21.0 20.8 15.9 222 41.1
19 6.4 19.5 20.0 15.3 22.0 40.5
20 5.4 18.0 18.9 15.1 21.2 39.6
21 4.1 16.8 18.0 14.6 20.8 383
22 3.8 15.9 17.3 13.6 20.3 37.9
23 42 15.1 16.7 14.0 20.5 374
24 4.0 14.7 16.4 13.7 20.3 37.1
25 3.8 14.0 15.8 13.2 20.1 36.7
26 11.2 17.9 17.8 14.1 19.9 36.3
27 9.2 18.2 17.7 14.0 19.9 36.6
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Soil depth
Week
10 20 40 60
ND-5
1 1.4 16.6 342 51.0
2 3.6 20.7 35.6 52.0
3 10.5 20.8 35.7 52.4
4 10.3 21.2 35.9 53.0
5 104 20.6 35.5 51.9
6 8.4 17.5 35.0 50.5
7 11.7 20.6 33.2 51.5
8 11.8 10.8 22.9 15.4
9 15.0 11.1 23.9 15.7
10 10.9 11.0 5227} 15.5
11 12.7 15.4 27.7 32.9
12 10.6 11.2 22.9 16.2
13 6.7 10.5 22.1 15.7
14 10.6 12.1 21.0 15.4
15 53 10.4 19.3 15.2
16 2.6 9.3 21.0 15.0
17 1.1 8.3 20.1 14.6
18 0.5 7.9 20.3 14.4
19 0.1 9.9 27.2 27.5
20 - 10.3 26.6 23.6
21 - 11.5 25.5 20.5
22 - 9.5 27.1 20.0
23 - 9.1 26.8 19.5
24 - 9.1 26.7 19.0
25 - 9.1 26.3 18.5
26 3.1 14.4 26.1 18.0
27 - 10.9 25.7 18.0
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Soil depth
Week
10 20 40 60
ND-6
1 2.5 254 23.6 60.5
2 5.0 30.0 30.0 60.0
3 6.6 29.7 24.9 60.3
4 7.2 29.6 249 61.3
5 6.3 29.0 24.9 59.8
6 42 27.5 24.1 60.5
7 6.8 27.5 23.8 58.9
8 6.4 28.2 24.9 58.7
9 7.0 28.7 25.5 58.4
10 6.2 28.8 25.4 58.8
11 6.5 29.2 25.5 59.6
12 5.6 28.5 25.1 58.7
13 4.1 27.1 243 57.5
14 5.5 26.6 232 57.7
15 4.1 24.5 21.7 56.7
16 2.3 20.2 19.4 54.1
17 0.9 15.0 17.1 52.4
18 0.5 13.1 16.0 50.7
19 0.1 12.4 15.3 48.8
20 0.0 11.8 14.8 46.6
21 - 11.7 14.5 46.7
22 - 11.4 14.2 44.6
23 - 10.7 13.6 439
24 - 10.6 13.4 43.0
25 - 10.4 13.3 43.1
26 43 11.4 13.9 43.5
27 0.6 14.0 14.0 43.9
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Soil depth
Week
10 20 40 60
ND-7
1 2.5 12.8 36.4 472
2 2.9 11.5 38.1 48.8
3 5.5 12.7 38.6 50.0
4 5.2 14.8 38.1 49.1
5 5.6 15.0 38.1 48.5
6 4.8 13.8 37.6 48.0
7 5.4 14.8 37.0 48.1
8 6.2 144 37.4 48.2
9 7.9 15.6 37.8 48.0
10 7.1 18.3 37.7 483
11 A 17.6 38.1 49.1
12 6.7 18.3 38.0 48.8
13 5.7 17.3 36.8 473
14 5.3 17.0 30.7 47.9
15 4.2 16.4 36.0 47.9
16 3.4 15.1 34.8 46.7
17 2.7 13.4 33.9 46.3
18 2.5 12.1 333 452
19 22 11.3 324 44.8
20 1.9 10.5 30.8 442
21 1.9 9.9 30.0 43.8
22 1.7 9.8 28.9 43.0
23 1.4 9.2 28.5 424
24 1.3 8.8 28.0 41.0
25 1.3 8.6 28.0 40.7
26 4.2 8.5 29.7 404
27 2.8 9.0 29.4 40.9



MSHUINN 1 (910)

123

Soil depth
Week
10 20 30 40 60 100
ND-8

1 4.8 16.0 29.7 324 33.7 439
2 9.2 19.1 34.8 353 353 46.3
3 10.2 19.7 35.5 36.0 35.7 47.5
4 8.9 18.9 35.1 35.5 354 46.8
5 8.8 18.6 352 35.7 352 46.0
6 52 16.8 33.4 342 34.8 46.1
7 9.1 18.5 32.5 334 34.2 45.7
8 9.0 19.0 34.5 34.9 344 45.0
9 10.0 20.0 354 35.9 35.0 452
10 9.0 19.5 34.9 352 352 459
11 9.4 20.1 36.0 36.1 35.6 46.4
12 8.7 19.3 35.1 353 352 45.8
13 5.5 17.7 0,1/ 34.1 34.6 45.6
14 4.1 15.1 30.0 32.5 34.1 453
15 3.1 13.1 28.3 30.9 334 45.1
16 2.4 11.9 26.6 29.3 322 43.5
17 3.7 11.0 25.6 29.8 31.6 42.6
18 3.4 6.8 24.6 234 274 21.3
19 3.3 6.6 244 23.3 27.1 20.9
20 3.0 6.4 242 233 26.9 20.4
21 3.1 10.0 242 26.6 29.8 40.0
22 2.7 9.9 23.8 26.3 29.3 39.3
23 2.5 9.6 234 25.9 28.9 39.0
24 2.5 9.5 232 25.5 28.6 38.0
25 2.5 9.4 23.1 25.5 28.1 36.9
26 - - - - - -

27
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Depth (cm.) Horizon Particle size distribution Textural Bulk Hydraulic Matric
sand silt clay class density conductivity potential (kPa)

( gkg' ) (Mgm”) (emhr') -33 (FC) -1500( PWP) AWC
ND-1
0-18 Apkl 391.3 337.5 271.2 Loam 1.44 0.05 13.49 8.29 5.20
18-32 Ap2 491.1 257.5 251.4 Sandy clay loam 1.57 0.03 7.32 2.31 5.01
32-43 Btk1 481.7 277.1 241.2 Sandy clay loam 1.55 35.40 9.95 3.92 6.03
43-65+ Btk2 431.2 277.2 291.6 Clay loam 3 - - - -
ND-2
0-20 Apkl 411.6 232.1 356.3 Clay loam 1.35 6.71 8.48 3.86 4.62
20-38 Apk2 433.5 260.7 305.8 Clay loam 1.53 0.08 13.71 7.89 5.81
38-60+ Btk 411.3 237.2 351.5 Clay loam 1.45 2.25 10.50 4.90 5.60
ND-3
0-20 Apl 471.7 217.2 311.1 Sandy clay loam 1.65 0.05 26.53 19.37 7.16
20-38 Ap2 491.2 197.5 3113 Sandy clay loam 1.44 0.14 24.48 15.09 9.39
38-52+ Bt 371.5 197.2 4313 Clay 1.44 44.62 26.81 11.76 15.05

174!



MSIWUINN 2 (710)

Depth (cm.) Horizon Particle size distribution Textural Bulk Hydraulic Matric
sand silt clay class density conductivity potential (kPa)

( gkg' ) Mgm’) (emhr') -33 (FC) -1500( PWP) AWC
ND-4
0-20 Apkl 308.4 211.6 480.0 Clay 1.38 1.37 23.86 16.20 7.66
20-38 Apk2 308.2 151.3 540.5 Clay 1.48 0.88 26.33 18.97 7.36
38-57 Btk 288.4 191.2 520.4 Clay 1.34 0.54 23.46 16.78 6.69
57-80+ Btkg 278.1 171.7 550.2 Clay 1.60 0.09 30.56 17.73 12.83
ND-5
0-18 Apkl 288.4 191.6 520.0 Clay 1.28 0.08 23.22 14.50 8.72
18-32 Apk2 326.1 153.3 520.6 Clay 1.40 12.18 28.59 19.26 9.32
32-44 Btk 268.3 208.5 523.2 Clay 1.42 0.05 37.49 25.30 12.18
44-70+ Betk 308.4 251.6 440.0 Clay 1.71 7.57 44.46 29.39 15.07

GcCl



MSIWUINN 2 (710)

Depth (cm.) Horizon Particle size distribution Textural Bulk Hydraulic Matric
sand silt clay class density conductivity potential (kPa)

( gkg' ) (Mgm”) (emhr') -33 (FC) -1500( PWP) AWC
ND-6
0-22 Apk 413.1 170.5 416.4 Clay 1.83 0.26 40.00 27.76 12.24
22-40 Btk 301.5 207.8 490.7 Clay 1.51 0.01 35.21 24.64 10.57
40-62 Btkgl 474.3 220.1 305.6 Sandy clay loam 1.45 1.05 29.54 22.03 7.51
62-88+ Btkg2 434.0 140.0 426.0 Clay 1.67 0.44 36.66 25.35 11.31
ND-7
0-30 Apl 413.2 150.0 436.8 Clay 1.62 43.96 40.71 24.09 16.62
30-52 Btl1 374.0 160.0 466.0 Clay 1.49 0.14 19.38 12.05 7.33
52-75 Bt2 334.0 140.0 526.0 Clay 1.56 0.02 23.46 14.01 9.45
75-105 Bt3 256.8 246.0 497.2 Clay 1.67 0.01 36.41 20.52 15.88
105-122 Bt4 337.2 166.0 496.8 Clay 1.69 12.11 33.95 24.25 9.70
122-145 BtS 356.8 166.0 477.2 Clay 1.53 0.01 31.01 23.76 7.25
145-163+ BCrt 316.8 166.0 517.2 Clay 1.57 0.02 27.93 18.31 9.62

9cl1



MSIWUINN 2 (710)

Depth (cm.) Horizon Particle size distribution Textural Bulk Hydraulic Matric
sand silt clay class density conductivity potential (kPa)

( gkg' ) (Mgm>) (emhr') -33 (FC) -1500( PWP) AWC
ND-8
0-30 Ap 336.8 146.0 517.2 Clay 1.56 0.41 30.70 19.58 11.12
30-54 Btl 316.8 146.0 537.2 Clay 1.58 4.07 32.04 22.04 10.00
54-75 Bt2 3232 152.0 524.8 Clay 1.45 1.31 28.03 20.40 7.63
75-100 Bt3 307.8 151.0 541.2 Clay 1.69 0.02 33.75 24.39 9.36
100-123 Bt4 310.9 149.0 540.1 Clay 1.71 2.02 36.15 27.82 8.33
123-142/160 Bt5 316.3 145.0 538.7 Clay 1.52 0.02 29.97 25.10 4.88

LTI



MINNUINN 3 aUTANUANVDIAUUT AN TANEN

Depth  Horizon pH 1:1 OM Total Available Extractable bases Sum Extr. CEC BS
(cm) H,0 KCI N P K Ca Mg K Na bases acidity bysum  NH,OAc
(g kg'oeer) (g kg o) ( cmol, kg’ ) (%)
ND-1
0-18 Apkl 82 72 19.9 1.07 7.5 115 26.01 0.43 0.29 0.26 26.99 9.3 36.29 11.52 74.4
18-32 Ap2 82 7.0 18.9 0.71 4.0 140 28.21 0.35 0.35 0.15 29.06 9.0 38.06 11.83 76.4
32-43 Btkl 84 7.0 15.7 1.32 0.1 65 2593 0.12 0.16 0.08 26.29 9.6 35.89 12.71 73.3
43-65+ Btk2 84 73 15.7 1.56 0.1 65 24.17 0.13 0.16 1.01 25.47 8.0 33.47 14.05 76.1
ND-2
0-20 Apkl 82 7.0 21.7 0.78 4.0 415 24.05 0.48 1.06 0.33 25.92 8.2 34.12 13.56 76.0
20-38 Apk2 82 7.1 22.9 0.68 5.5 240 2339 0.62 0.61 0.09 24.71 4.1 28.81 12.53 85.8
38-60+ Btk 8.1 7.0 20.6 0.88 3.0 170 27.18 0.65 0.43 0.03 28.29 8.6 36.89 16.52 76.7
ND-3
0-20 Apl 75 1.0 19.9 1.17 1.3 245 13.77 0.92 0.62 0.31 15.62 8.3 23.92 10.94 65.3
20-38 Ap2 78 63 15.7 1.07 1.3 185 1539 1.19 0.47 0.18 17.23 9.1 26.33 11.06 65.4
38-52+ Bt 77 63 10.1 0.92 0.5 60 13.92 1.09 0.15 0.20 15.36 9.1 24.46 12.42 62.8

8C1



MIINUINN 3 (71D)

Depth  Horizon pH 1:1 OM Total Available Extractable bases Sum Extr. CEC BS
(cm) H,0 KCI N P K Ca Mg K Na bases acidity bysum  NH,OAc
(g kg =) (--—mg kg ) ( cmol_ kg ) (%)
ND-4
0-20 Apkl 82 7.0 20.6 0.78 4.5 415 43.87 2.20 1.06 0.20 47.33 10.0 57.33 17.34 82.6
20-38 Apk2 84 7.1 18.7 1.02 2.0 360 3220 1.79 0.92 0.21 35.12 10.2 45.32 17.51 77.5
38-57 Btk 85 69 13.0 1.32 1.3 525 40.37 5.01 1.34 0.04 46.76 10.0 56.76 17.89 82.4
57-80+ Btkg 86 7.0 11.7 1.46 1.0 550 27.68 4.40 1.41 0.09 33.58 10.2 43.78 18.52 76.7
ND-5
0-18 Apkl 82 7.0 18.2 1.07 3.0 210 30.40 0.55 0.53 0.21 31.69 9.6 41.29 16.50 76.7
18-32 Apk2 83 7.0 17.8 1.37 1.6 180 2841 0.31 0.46 0.07 29.25 10.0 39.25 16.21 74.5
32-44 Btk 83 69 16.4 1.12 1.3 190 31.40 0.28 0.48 0.04 32.20 8.9 41.10 18.07 78.3
44-70+ Betk 83 72 133 1.81 0.0 165 23.86 0.11 0.42 0.19 24.58 54 29.98 20.34 82.0
ND-6
0-22 Apk 79 7.0 17.5 1.32 33 80 1421 0.43 0.20 0.29 15.13 7.5 22.63 11.54 66.9
22-40 Btk 8 6.5 14.3 1.51 1.3 90 15.04 0.72 0.23 0.13 16.12 6.9 23.02 11.79 70.0
40-62 Btkgl 85 7.0 13.1 1.71 2.5 105 1571 097 0.26 0.09 17.03 8.5 25.53 10.13 66.7
62-88+ Btkg2 84 69 13.1 1.76 4.0 130 2778 141 0.33 0.12 29.64 8.2 37.84 11.90 78.3

6¢Cl



MIINUINN 3 (71D)

Depth Horizon pH 1:1 OM Total Available Extractable bases Sum Extr. CEC BS
(cm) H,0 KCI N P K Ca Mg K Na bases acidity bysum  NH,OAc
(—-gkg =)  (-—mgkg —) ( cmol, kg’ ) (%)
ND-7
0-30 Apl 6.5 6.2 16.6 1.37 2.3 205 27.11  0.75 0.52 0.38 28.76 7.6 36.36 15.80 79.1
30-52 Btl 59 50 14.5 1.46 0.5 135 9.10 0.68 0.34 0.17 10.29 8.0 18.29 17.20 56.3
52-75 Bt2 59 49 13.3 1.51 1.1 125 7.02  0.65 0.32 0.23 8.22 3.1 11.32 24.00 72.6
75-105 Bt3 63 54 13.3 1.61 0.5 135 8.57 0.78 0.34 0.09 9.78 5.1 14.88 24.67 65.7
105-122 Bt4 7 6.2 13.3 1.56 0.1 130 9.96 1.02 0.33 0.08 11.39 5.0 16.39 24.76 69.5
122-145 BtS 73 6.2 13.1 1.56 0.5 160 15.26 0.82 0.41 0.13 16.62 7.5 24.12 25.21 68.9
145-163+ BCrt 73 6.6 12.6 1.76 0.5 165 1045 1.14 0.42 0.15 12.16 8.1 20.26 25.97 60.0
ND-8
0-30 Ap 6.8 5.6 16.4 1.46 2.0 155 995 2.69 0.39 0.21 13.24 6.9 20.14 21.10 65.7
30-54 Btl 6.6 53 11.5 1.32 0.5 115 7.53  3.04 0.29 0.19 11.05 8.0 19.05 26.20 58.0
54-75 Bt2 6.8 5.2 14.6 1.56 0.5 110 8.01 3.23 0.28 0.14 11.66 9.9 21.56 26.58 54.1
75-100 Bt3 69 55 14.0 1.83 0.1 120 826 3.09 0.30 0.17 11.82 9.2 21.02 25.04 56.2
100-123 Bt4 69 7.0 13.6 1.56 0.3 135 847 3.04 0.34 0.13 11.98 9.0 20.98 23.06 57.1
123-142/160+ Bt5 7.8 6.7 133 1.56 0.3 145 10.66 3.80 0.37 0.08 14.91 8.6 23.51 25.30 63.4

0¢l
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MIWUINT 4 MIUUINGUVOAUTIBAU (191, 2548; Soil Survey Division Staff, 1993)

o A o'/ 2 g a 3 Lﬁy a 1

Misenna 'l AnHUIHAY FUIHOAUA ] (texture classes)

a di’ Y a 1

AUNIY Ve 18un nsrexiiana q (31811 N8

. =S = =Y

(sandy soils) (coarse textured) az1089 NI1PaZDIANIN) NT18UUAY

5IU FHUAAN ) (MTeneUluans U
a 1 =) a

n51910uAUIIU NT1vazBeal Al
39U HALNI1aRIANINUAUTIU)

= 1 ds’ a a 1 =) 1

AUTIU TR ETRSTRIRNTTA OB ! AU MUY UNTOHeU AUIINYUNI1Y

(loamy soils) (moderately coarse-textured)

2
iolunaig

(moderately fine-textured)

& =
ieazdeathunals
(moderately fine-textured)
a = dy =
AUNUYD IUDAZIDYA

(clayey soils) (fine textured)

a ! =y
AusulunIeaziosn

AU UNTwaTIDEANIN AUITIU

ausrudunaents uaznieudls

AUIIUIMLI AU UMY UNIT 1Y

a 1 )
ﬂuiaumumﬂumwuﬂq

a = a ~
AU tenlunse aumiiendunsie

A ~
utlaazAumtion

Y I'd 1 [ g}
M3 5 tnasimsuisszauanuih 1952 Teni1a (Landon, 1991)

521 (rating) Nee (%)
A (L) <12
1hunare (M) 12-18
93 (H) >18
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3 J a 4 a o a
MINWUINN 6 Lﬂmmmmgmiumiﬂﬁzmummqﬂnﬁuymmamu (NIA1TIVAY, 2523)

oM Avail. P Avail. K CEC BS
Soilfertility rating

(gkg)) (mgkg) (mg kg’) (cmol kg) %)

Low <15 <10 <60 <10 <35

(1 (1 (1 (1 (1
Medium 15-35 10-20 60-90 10-20 35-75

2 2 2 () 2

High >35 >20 >90 >20 >75

3) ©) 3) 3 €))

Remark Scoring is used for the assessment of fertility level (the score is presented in blanket

within the table) Total score = 7 or less, fertility level is low; Total score = is between

8-12, fertility level is moderate; Total score = 13 or more, fertility level is high

d‘ Y o o 1 ~Aq Y a [ wa aa J a
AITNNUINN 7 UDINNAAN 9 ‘Vl1%11&ﬂ'li’1J53LMU?%@U’@TNUG\%N‘V\IﬁTﬂﬁﬂIGQQH (‘L!\iﬂi'lillu, 2529;

O'Neal, 1952)

Soil properties Range Rating
Bulk density (Mg m”) <12 Very low
1.2-1.4 Low
1.4-1.6 Moderate
1.6-1.8 Moderately high
1.8-2.0 High
>2.0 Very high
Saturated hydraulic conductivity <0.125 Very slow
(cmh’) 0.125-0.50 Slow
0.50-2.00 Moderately slow
2.00-6.25 Moderate
6.25-12.50 Moderately rapid
12.50-25.00 Rapid
>25.00 Very rapid
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d' Y o @ 1 Aq Y a o wva = a a
MINUINN 8 Vo31naa1e q NlFlumstseiuszauautiananiivesdan (181, 2547; Land
Classification Division and FAO Project Staff, 1973; Soil Survey Division

Staff, 1993)

Soil properties Range Rating
Soil pH (1:1 Soil: H,0) <35 Ultra acid
3.5-4.4 Extremely acid
4.5-5.0 Very strongly acid
5.1-5.5 Strongly acid
5.6-6.0 Moderately acid
6.1-6.5 Slightly acid
6.6-7.3 Neutral
7.4-7.8 Slightly alkaline
7.9-8.4 Moderately alkaline
8.5-9.0 Strongly alkaline
>9.0 Very strongly alkaline
Organic matter (g kg_l) <5 Very low
5-10 Low
10-15 Moderately low
15-25 Moderate
25-35 Moderate high
35-45 High
> 45 Very high
Total nitrogen (g kgil) <1.0 Very low
1.0-2.0 Low
2.0-5.0 Moderately
5.0-7.5 High
>17.5 Very high
Available P by Bray II <3 Very low
(mgkg') 3-6 Low
6-10 Moderately low
10-15 Moderately
15-25 Moderate high
25-45 High
> 45 Very high
Available K by NH,OAc <30 Very low
(mgkg") 30-60 Low
60-90 Moderately
90-120 High

> 120 Very high
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MIINUINN 8 (71D)

Soil properties Range Rating
Extractable Ca (cmol kg-l) <2.0 Very low
2-5 Low
5-10 Moderately
10-20 High
> 20 Very high
Mg (cmol, kg <03 Very low
0.3-1.0 Low
1.0-3.0 Moderately
3.0-8.0 High
>8.0 Very high
K (cmol, kg-l) <0.2 Very low
0.2-0.3 Low
0.3-0.6 Moderately
0.6-1.2 High
>1.2 Very high
Na <0.1 Very low
0.1-0.3 Low
0.3-0.7 Moderately
0.7-2.0 High
>2.0 Very high
Sum bases (cmol kg_l) <2.6 Very low
2.6-6.6 Low
6.6-14.3 Moderately
14.3-31.2 High
>31.2 Very high
CEC by NH,0AC <3 Very low
(cmol_ kg'l) 3-5 Low
5-10 Moderately low
10-15 Moderately
15-20 Moderately high
20-30 High
>30 Very high
%Base saturation <35 Low
35-75 Moderately

>75 High




MIINUINN 8 (71D)
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Soil properties Range Rating
Extractable acidity <1 Very low
(cmol, kg-l) 1-2 Low
2-5 Moderately
5-10 Moderately high
10-20 high
>20-30 Very high
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MINHUING 9 MsnuaaImMIdsziiuaunmiaud s uNsAsHIN (Tuda tag Msu, 2542)

Land-use requirement Sugarcane
Land quality Diagnostic factor Unit S1 S2 S3 S4
Temperature (t) Mean temperature °’c 24-27 28-31 32-35 >35
during growing period 23-19 18-15 <15
Moisture availability (m) Ann. rainfall mm 1,600-2,500 1,200-1,600 900-1,200 <900
2,500-3,000 3,000-4,000 >4,000
Oxygen availability (o) Soil drainage class Excessively, Moderately well, Poorly Very poorly
Well Somewhat poorly
Nutrient availability (n) Total N % >0.5 <0.5
Available P mg kg’ >15 <15
Available K mg kg >90 <90
Organic matter gkg' >2.5 <2.5
Nutrient retention (n) C.E.C.(subsoil) cmol,, kg_1 >15 5-15 <5
B.S. (subsoil) % >35 <35
Rooting condition (r) Effective soil depth cm >100 50-100 25-50 <25
Gravel % <15 15-40 40-80 >80
Root penetration class Easy, Normal Hard Very hard

9¢1



MIINUINN 9 (71D)

Land-use requirement Sugarcane
Land quality Diagnostic factor Unit S1 S2 S3 S4
Flood hazard (f) Frequency yr/time 10/1 6-9/1 3-5/1 1-2/1
Excess of salt (x) Ec. dS/m <2 2-3 3-5 >5
Soil toxicities (z) Depth of jarosite cm >150 100-150 50-100 <50
Reaction pH 5.6-7.3 7.4-7.8 7.9-8.4 >8.4
4.5-5.5 4.0-4.5 <4
Soil workability (k) Workability class % Easy, Normal Hard Very hard
Potential for Slope % 0-12 12-20 20-35 >35
mechanization (w) Rockout crop % 1.00 4.00 10.00 25.00
Stoniness % 1.00 5.00 15.00 40.00
Erosion hazard (e) Slope % 0-5 5-12 12-20 >20
Soil loss ton/rai/yr <2 2-4 4-12 >12

wname: Ndeanumzan S1 1.0

S2 0.8
S3 05
S4 0.0

Land suitability class

S1
S2
S3
S4

0.8-1.0
0.4-0.8
0.2-0.4

0.0-0.2

Qe

S1: NBDI FUNTANUNUIZ AU (Highly suitable)

Qe

l
=

S2: HUwN FUNTANUMINZauU N1 (Moderately suitable)

[
=

~ <}
S3: N899 FUNLANUHMIL ANt 08 (Marginally suitable)

Qe

[
J=

S4: HN8D9 FUN luiaNumz ey (Not suitable)

Qe

LET



138

Y o w 4 a o o a
msnwmnﬁ 10 G]'liN!,Lﬁﬂ\?eng)’E]i]1ﬂﬂﬂ313JQﬂilﬁiJ1J“im6U’t‘]\1ﬂu (NBIFTIVASVWUNAU,

2543)
riiaveatosina FunMINZ aN0IAY

1 2 3 4 5
o mwﬁfuﬁ (%) (topography) 5-12 12-20 >20
niyeﬁu (texture) mﬁlﬂ 0-25 . - -- s-1Is -- --
Furzd19961931139 (albic horizon) - e - - -
aAnfinusuauds nienudeunsan - - 50-100  25-50 <25
>60 % (“54.) (consolidate layer)
mmﬁﬂ‘ﬁﬁauﬂim 35-60% (5.) -- - - <25 --
(gravel 35-60 %)
FuiiTng (% vo i) (rockiness) - 012 2-10 10-50 >50
AouiiuTug (% Yoaui) (stoniness) - 09 0o 3-15 15-50 >50
AMUANYDIAY (dS/m) (salinity) - 24 4-6 6-8 >8
mA6 0-25 a1,
MITLUIBYDIAY (drainge) - - - = ex,vpd
5ummmﬂmigﬂﬁywim (ﬂ%ﬁ/lo 1) - 12 3-4 5-8 >8
(flooding hazard)
SR (water logging) - - - - B
msidgadenisviai — andes  dhupans guuss -
(risk of moisture shortage)
ANMUGANENYIS (nutrient status) -~ # - - -
mAE 0-25 1.
ANuuNIAveIRY (pH) - - - <4.0 -
(acidity) m?;ﬂ 0-25 5.
AN HAAYDIAY (pH) — - >8.5 -
(alkalinity) m"?;ﬂ 0-25 HU.
T TV T S (¥1.) - - 50-100  25-50 <25
(acid sulfate layer)
MINTOUVDIAU (erotion) - - thunan guuse JuIsIn
BT TR T ATE AT (¥11.) - — — - >40

a

(organic soil material)
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