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A Study in Efficiency of Soil Management Accompanied with Vetiver Grass Hedgerows

for Soil and Water Conservation in Different Soil Series

Arthit Sukhkasem Kamalapa Wattanaprapaty

Wassana Poungpareu Prateep Chamarat"’

YLand Development Regional Office 9 Land Development Department

* Office of Research and Development for Land Management

Abstract

This experiment studied in efficiency of soil management accompanied with vetiver grass
hedgerows for soil and water conservation in different soil conditions, consisted of 2 sub-projects: 1)
a study in planting vetiver grass hedgerows in Map Bon series in pineapple cultivation area at Chon
Buri Province between 2004-2005. It was found that planting vetiver grass surrounding leaf cut plot
at 30 cm and cultivated pineapples as slope cross row yielded lowest soil loss as 0.23 tons rai’ and
pineapple cultivation along up-down slope without vetiver grass planted yielded highest soil loss as
3.09 ton rai . Conservative vetiver grass hedgerows helped soil to increase its fertility. Planting
vetiver grass surrounding plot accompanied with strike pineapple cultivation without cutting vetiver
grass leaf yielded highest products as 8,681 kg. rai'.;The secondly the results of long-term soil and
water conservation in soil erosion and cassava productivity at Nakhorn Sawan Province between
2011-2012 . A study was undertaken in two areas, fine-texture soil with 6-8% sloping surface and
rather coarse-textures soil with 3-4% sloping surface, of farmer field in Nakhon Sawan province, to
investigate the effect of soil and water conservation measure on cassava yield, soil loss, and organic
carbon distribution and sequestration. Results showed that soil bund across the slope with vetiver
grass planted on the top, having been operated for longer than ten years, resulted in significantly
higher fresh tuber yield of cassava harvested from different position of the plot in ranges of 72-101
and 10-13% than did the plot with no soil and water conservation measure installed for fine- and
rather coarse-texture soils, respectively. Aboveground biomass also gave the same trend. In
addition, the conservation system significantly reduced soil loss, giving the amounts of 1.17

compared to 5.68 and 1.63 compared to 4.65 t/rai, respectively. Distribution of organic carbon along



the slope was mostly statistically different when compared between the plots with and without soil
and water conservation measure in both soils. In fine-textured soil, the plot with soil and water
conservation had higher organic carbon sequestration in subsoil than in topsoil whereas in rather
coarse-texture soil the result showed the opposite direction. In whole, the organic carbon
sequestration in fine-textured soil was greater than in rather coarse-textured soil in both the topsoil

and subsoil.

Keyword : Soil management, Soil and Water conservation , Vetiver grass hedge rows , Pineapple,
Casava, Upland rice
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3.1.3 GlgﬂauﬁTt’JN (Tha Yang series : Ty)
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Abstract

The use of vetiver grass for soil and water conservation in pineapple plantation between
2004 -2005. The experiment was randomized complete block with 6 treatments and 4 replicates
consisting of 1) a pineapple plantation along the slope down 2) Pineapple horizontally across the
slope 3) planting vetiver grass is based on a cutting blade 4) cultivation in rows and cutting leaves at
30 cm 5) planting grass around the plot leaves 6) cultivation enclosed plot and cutting leaves at 30
cm . Result showed that the Mapbon series studied had low fertility. Planting vetiver grass around
the plot and cutting leaves at 30 cm and pineapple plantation in rows across the slope showed the loss
of soil with a minimum value of 0.23 tons per rai. Pineapple plantation along the up-down slope has
been losing the most sediment to 3.09 tonnes per rai. Yield, the study found that of pineapple
cultivation plots surrounded with Vetier grass, making a maximum yield of 8,681 kg. per rai. Very
significantly with other treatments. The soil and water conservation with vetiver grass and planted
grass strips that surround the plots and planted the grass at the bottom of a slope. Is likely to be
promoted to pineapple plantation on soil management effectiveness. Especially in the cultivation plot

surrounded and cut foliage cover soil.
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Abstract

A study was undertaken in two areas, fine-texture soil with 6-8% sloping surface and rather
coarse-textures soil with 3-4% sloping surface, of farmer field in Nakhon Sawan province, to
investigate the effect of soil and water conservation measure on cassava yield, soil loss, and organic
carbon distribution and sequestration. Results showed that soil bund across the slope with vetiver
grass planted on the top, having been operated for longer than ten years, resulted in significantly
higher fresh tuber yield of cassava harvested from different position of the plot in ranges of 72-101
and 10-13% than did the plot with no soil and water conservation measure installed for fine- and
rather coarse-texture soils, respectively. Aboveground biomass also gave the same trend. In
addition, the conservation system significantly reduced soil loss, giving the amounts of 1.17
compared to 5.68 and 1.63 compared to 4.65 t/rai, respectively. Distribution of organic carbon along
the slope was mostly statistically different when compared between the plots with and without soil
and water conservation measure in both soils. In fine-textured soil, the plot with soil and water
conservation had higher organic carbon sequestration in subsoil than in topsoil whereas in rather
coarse-texture soil the result showed the opposite direction. In whole, the organic carbon
sequestration in fine-textured soil was greater than in rather coarse-textured soil in both the topsoil
and subsoil.

Keywords: soil loss, carbon sequestration, contour bund, vetiver grass, cassava
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6.1 MIATINAIDLINAU
o w 1 a d' é Y Y d' 1 o 9 1 a 1
6.1.1 @1eg1auNgNIuNIMINAI I lun sy huuadis Inssuaauaz sou
' A A v A 1 A A ° Y,
FUAZINTIVUIA 2 HAAINAT LENNBUNTIA IABHULAZLT taziAEsIANyeen Baaziin 11y
M3AATIEHaNTANIE Wand uazmauniveaay
o w 1 a { [] I @ 1 []
6.1.2 dregaud ligniuniulunszue NN UA08 19N IANUAU LTI
a a d o 3 a a 2 @ .
Yo 9AY (Bulk density) HAZNUATIZHANINUIUI1VOIAUVNSAUDUA (Saturated hydraulic
conductivity)
6.2 MINAIHauTaNIiandvosdu
62101503210V UIAVDIDYNIAAY (soil particle size distribution) 1A 83T
A 14 { a d o
V1ad (pipette method) (Kilmer and Alexander, 1949; Day, 1965) Hai Ja91nn13 A3 e 10N
9 Y 4
a =1 v @ a 4
199152 NVBULBAY (soil textural class) 1A8N1315sUReVA VL DAUMNUNVDINTENT I
INHATANTFOIUINT (USDA textural class) (Soil Survey Division Staff, 1993)
1 a an <3 o v A A v
6.2.2 ANUHUILUUTINVBIAY (bulk density) Taeds 1¥nszuannudIna1sanh laj
Ma181n59a514 (core method) (Blake and Hartge, 1986)
Y '
6.2.3 ANNUIUIVDIAUVYEDUA T (saturated hydraulic conductivity) Tagldnaeanu
Y
VUAULLS (variable head method) (Klute, 1965)
63 MINATEHaNiAMInATUIAL
=1 a . 9 d' A = a 1Y d‘ [ 1 a 1 %’
6.3.1 Wo¥AYU (Soil pH) TaalHinToeloIaesau (pH meter) IANOATITIUAUADIY
azAUAeaI5aZa18 1M KC1IMAY 1:1 (National Soil Survey Center, 1996)
4 a 4 A,
6.3.2 ASUOUDBUNTY (Organic carbon) Tae7% Walkley and Black titration (Walkley
9
and Black, 1934; Nelson and Sommers, 1996) mﬂuui‘h"lﬂﬁm’;mmﬂimmauﬂ%mq‘luﬂu

4
(organic matter) Iﬂﬂi%}’q ATAA

Organic matter = Organic carbon x 1.724
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6.3.3 TuTasiausy (Total nitrogen) Tae7s Micro-Kjeldahl method (Bremner, 1996)
[ { o a

6.3.4 WeaveSaniilulse Tow (Available phosphorus) Tae7% Bray II (Bray and

Kurzt, 1945) udyiadsinaleanesadienTes UV-Vis spectrophotometer
{ g 7 . . o
6.3.5 TnunaGeuiniluse Towd (Available potassium) IagIsmMsanaaleaisazaiy
A d Y o |a a P A .

1M NH,OAc VIL‘].]L!ﬂEﬂ\? (pH 7) (Pratt, 1965) LLa'J'Jﬂ‘]JﬁﬂJ'lﬂlIWLLVI?(L%EJN@'JEJL?]??JQ Atomic
Absorption Spectrophotometer

6.3.6 annnIanana'ld (Extractable acidity) Ta83% barium chloride-triethanolamine
0 pH 8.2 (Thomas, 1996)

~ o Y Y = = A A
6.3.7 L'Llﬁ"]/lﬁ'ﬂﬂulﬂ (Extractable bases) ﬂigﬂ'ﬂllﬂ:]ﬂ 13318151143V IGBL@EJII LUUDULYN LA
a % {3 @

Twunaden Tasdsasanadieaisazals 1M NH,0Ac M una1e (pH 7) (Thomas, 1996) aia
YS1nauuadien3od Atomic Absorption Spectrophotometer

6.3.8A31uUAN iwWasuunaleoou (Cation Exchange Capacity: CEC) Taonis

£ A g = =

“]53@3@']&!?]@]11@@9‘14@]38@715'@3@']8 IM NH,OAc ‘VIHJ‘L!ﬂﬁ'N (pH 7) u,ammummaﬂmuﬂmllaaau
¥ = ¢ Y 9 g < a
ﬂ’)ﬂﬁ?ia$a'IEJIGIﬂﬂfJiJﬂﬁﬂlliﬂﬂ’J'liJL"UiJ"Uu 10 % Sl,uﬁﬂWW‘V]L“lJuﬂTiQ ﬂauwmaﬂmuﬂﬂaaau
udrdnanmanuuanalasunaa looeuuesdu (Chapman, 1965)

6.3.9 6A51508ATANUBUA NV E (Base saturation percentage: %BS) AMUIUNINAIVOY

H Y H

Yiuawasiunanalanavue tazamannnsanana la (Thomas, 1982; National Soil Survey

Center, 1996) 91NQA7

Base saturation percentage = Sum bases

%100
Sum bases + Extractable acidity

4 a A Jd
6.3.10 ﬂ?mmmiﬁzﬁumiueuaum& (COr stock)
= a A v 4 a P o 40 X
ﬂ”lﬁﬂﬂ‘]%l"lﬂ53ﬁ‘V]‘ﬁﬂ”lWﬂ”l§ﬂﬂLﬂ‘]Jﬂ”l§’]J@uﬂu‘Vlﬁﬂ‘ﬁfﬂlﬂu@?uﬂﬁ%ﬂﬂ%ﬂ?”m@ﬂu
4 a 9 o a 4 a A I 1 I o 1
ﬁll’]EIJ5'[2]4“1]@Qﬂuiﬂﬂﬂ”liiﬂfﬁllﬂ?ﬁﬂ?iﬂ”lu?m‘WT]JS?JT&!ﬂ?ﬁﬂﬂuﬂuﬂﬁﬂuﬂu?mﬂuluﬂgﬂﬁll@]ﬂ
SR 1w @ v J a 4 a A I ] I o 1A [ @
Lﬁﬂ@nﬁG]NW]"Iﬂ‘]Jﬂ'ﬂllﬁllWLl‘ﬁ“]J@\‘]‘]J511Tmﬂ"lﬁﬂﬂuﬂu‘ﬂiﬂllﬁuﬁmﬂuﬂﬁN@]ﬂﬂjaﬂill NUAINUY
] a ] I o 1 J @ a ' 3
wmuuummﬂuﬁwu’smﬂumﬂﬂzﬂ’iumgﬂmﬂﬂmm ﬂ‘]Jﬂ'ﬂll“l’TuTﬂl@Qﬂu%ﬂu?ﬂLﬂum@ﬁ uag
' 9 o J A d a Y a o &2
ﬂwﬁﬂﬂag“u@ﬂﬂﬁlﬁlﬂ@ﬂﬂﬂﬁzﬂﬂﬂﬂlﬂuﬂﬁ?ﬂlmgﬁuiu%uﬂu MUTUNITAIU
C,, stock (Mg/ha) = Cconc. *BD * T*CFcoarse (Singh B.R., et al. 2010 )

Cconc = carbon concentration (g/100g)

BD

bulk density (Mg/m3)
T

depth thickness (m)

CFcoarse correction factor = (1- (Gravel % +Stone %) /100)
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a = =< a ~ 9 a o a @ Y < .
aumionrdutuduwmiiordunsiouilaluduuu Swunduluszaunquaudes’ldiilu Typic
[ [ A %’ a 4 1 a 1
Calciustoll (T1: liifiszuvoyindauLaziil) AuUulaNUgANANYTBIgY dIuANENTIAINgAY
L4 . = v da Y a kX a g a a
au 59111419 1ag Typic Haplustoll (T2: N3z uvaysnuauuazi) Niteawiudumiienlu
Y a Y a a J =t o Y o o v
nsreuilaluauuu NdvuutazAualianugauauysaitunat tazulaatnundse duads
1 ) AR g a dy 1 E) g’/ ~ (=} =\ [ Ia 901
Yoy dune Inmad suiuduwiionoudranery negeutasi iliuaziiszuveysnyauuazii
° o 1A ' Y 3 . e a a dy a I a 1 a
swunluszaunquandes 1diilu Typic Haplustalfs nadosauiiioauiuausiudunieludn
Y v v
v a a U 19 a 4
v TaonsAubuazAuaNUeINIdesaulinnugauauysaituna1s (Ms1eh 10) wagvoyalu
AT NAUINT 3 4

=

{ o 7 a I 4
M3197 10 szavANUgANaNYsaivesan U AN

Plot Depth OM Avail. P Avail. K CEC BS Total score Fertility level
(cm) (gkg)  (mgkg)  (mgkg) (cmol/kg) (%)
Ban Phu Lumyai
0-20/34 27.86 66.58 274.35 50.25 87 14 High
T1 (NSWC) @ 3) ©) 3) ©)
34-51/110 17.20 5.14 52.13 30.63 88 10 Moderate
() (0 () (3) (3)
T2 (SWC) 0-17/32 28.89 6.65 36.10 44.5 64 9 Moderate
()] €] Y] (3 )
32-50/185 15.18 0.66 59.39 46.86 62 9 Moderate

@ 0] @ 3 ()]

Ban Phu Farang

0-12 10.66 234 117.47 6.25 63 8 Moderate
T1 (NSWC) (1 (1 (3) (1 @)
12-110 5.68 1.63 177.23 8.94 ) 8 Moderate
(1) (1) (3) (1) 2
0-10/15 8.26 3.64 66.57 12.00 70 8 Moderate
T2 (SWC) M) M @ @) ©)
15-120 6.40 22 85.52 10.45 53 8 Moderate

® M @ @ ()

Score for each soil property: (1) = low, (2) = moderate, (3) = high

Total score: 7 or lower = low fertility, 8-12 = moderate fertility, 13 or greater = high fertility
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Mean separations between two treatments (control vs SWC) were compared by using T-test; *, ** significant at 0.05 and 0.01

probability levels; ns mom significant; Bar is indicated by mean; Line with cap is indicated by SD
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Mean separations between two treatments (control vs SWC) were compared by using T-test; ** significant at 0.01 probability level; ns

non significant; Bar is indicated by mean; Line with cap is indicated by SD
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Soil profile description

Pedon 1

: Pedon 1

:Lam Narai : Ln

: Isohyperthermic Vertic Haplusstolls
: March 16, 2011

: Somchai Anusontpornperm, Arthit Sukhkasem, Suphicha

Thanachit, Chanissada Phunmuang, Kannika Phetmak,
Jiratchaya Saenya, Wanrapee Suwanprapa, Yuttakarn

Kaewkamthong

: Farmer field, Ban Phu Lumyai, Tambon Payont, Amphoe Tak Fa,

Changwat Nakhon Sawan

: Approximately 139.5 m (MSL)

: Co-ordinate: 47P 0669100 UTM: 1697749

: Upper footslope
: Undulating

: 8% Aspect: 178 Azimuth

Cassava, sunflower, maize

. Approximately 1575.5 mm
: Approximately 28.7°C
: Tropical Savanna

. Agriculture and settlement
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II. General information on the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water

III. Profile description

Horizon

Apl

Ap2

Bt

BCk

: Colluvium over residuum
Well drained
Moderate

: Moderate

: Deeper than 1.1 m at time of sampling

Depth(cm)  Description

0-20

20-34

34-51/60

60-82

Very dark brown (10YR 2/2); clay; strong fine and medium granular
structure; slightly hard dry, very firm moist, very sticky and very plastic;
many very fine vesicular pores; common very fine roots; common small to
large subrounded and angular gravel and stones of limestone rock on the
surface; moderately alkaline (field pH 8.0); clear and smooth boundary to
Ap2

Very dark brown (10YR 2/2); clay; strong medium and large subangular
blocky structure; very hard dry, very firm moist, very sticky and very
plastic, few traces of charcoal; common very fine vesicular pores; few very
fine roots; few angular large gravel and small stones of limestone rocks;
moderately alkaline (field pH 8.0); clear and smooth boundary to Bt

Very dark brown (7.5YR 2.5/3); strong fine medium and large subangular
blocky structure; very hard dry, very firm moist, very sticky and very
plastic, few faint clay coating an faces of peds; few fine vesicular pores; few
very fine roots; few medium and large angular and subrounded gravel of
marl and limestone rocks; moderately alkaline (field pH 8.0); abrupt and
wavy boundary to BCk

Dark brown (7.5YR3/4); mainly containing original rock structure; very

hard dry, very firm moist, very sticky and very plastic; few faint clay



Ck

82-110
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coating on faces of peds; few fine vesicular pores; few very fine roots;
containing more than 95% by volume; strongly alkaline (field pH 8.5);
abrupt and wavy boundary to Ck

Dark brown (7.5YR3/4); mainly containing original rock structure; very
hard dry, very firm moist, very sticky and very plastic; few fine vesicular
pores; few very fine roots; containing marl more than 95% by volume;

strongly alkaline (field pH 8.5).
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Pedon 2

: Pedon 2

: Samo Thod : Sat

: Isohyperthermic Chromic Haplustults

: March 17, 2011

: Somchai Anusontpornperm, Arthit Sukhkasem, Suphicha
Thanachit, Chanissada Phunmuang, Kannika Phetmak, Jiratchaya

Saenya, Wanrapee Suwanprapa, Yuttakarn Kaewkamthong

: Farmer field, Ban Phu Lumyai, Tambon Payont, Amphoe Tak Fa,
Changwat Nakhon Sawan

: Approximately - m (MSL)

: Co-ordinate: - UTM: -

: Upper footslope

: Undulating

: 6% Aspect: 324 Azimuth

: Cassava, sunflower, maize

: Approximately 1575.5 mm

: Approximately 28.7°C

: Tropical Savanna

: Agriculture and settlement

II  General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

: Colluvium

: Well drained
: Moderate

: Moderate

: Deeper than 2.0 m at time of sampling
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III. Profile description

Horizon Depth (cm) Description

Apl 0-17 Black (10YR 2/1); clay; strong very fine and fine granular mixed with stony
fine subangular blocky structure; slightly hard dry, firm moist, very sticky
and very plastic; many very fine vesicular pores and few fine simple tubular
pores; few very fine and fine roots; few traces of weathered rock fragments,
few traces of dead roots; slightly acid (field pH 6.5); clear and smooth
boundary to Ap2

Ap2 17-32 Black (10YR 2/1); clay; strong fine granular mixed with stony fine and
medium subangular blocky structure; slightly hard dry, firm moist, very
sticky and very plastic; common very fine vesicular pores; few very fine
roots and fine roots; few traces of weathered rock fragments, few traces of
dead roots; slightly acid (field pH 6.5); clear and smooth boundary to Btl

Btl 32-50 Black (10YR 2/1) (95%) mixed with strong brown (7.5YR4/6) (5%); clay;
strong very fine granular mixed with strong very fine and fine subangular
blocky structure; slightly hard dry, firm moist, very sticky and very plastic,
common faint clay coating on faces of peds; many very fine vesicular and
few very fine simple tubular pores; very few and very fine roots; few fine
angular gravel of weathered rock fragments; slightly acid (field pH 6.5);
clear and smooth boundary to Bt2

Bt2 50-81 Very dark gray (7.5YR3/1) (95%) mixed with yellowish red (5YRS5/8)
(5%); clay; strong fine and medium subangular blocky structure; hard dry,
firm moist, very sticky and very plastic, common faint clay coating on faces
of peds; common very fine vesicular pores and few very fine simple tubular
pores; very few and very fine roots; few fine angular gravel of weathered
rock fragments; moderately acid (field pH 6.0); clear and smooth boundary
to Bt3

Bt3 81-110 Very dark brown (7.5YR 2.5/3) (90%) mixed with yellowish red (5YR5/8)
(10%); clay; strong fine and medium subangular blocky structure; hard dry,

firm moist, very sticky and very plastic, common faint clay coating on faces



Bt4

Bt5

Bt6

BC

110-140

140-168

168-185

185-200+

81

of peds; common very fine vesicular and few very fine simple tubular
pores; very few and very fine roots; few small angular gravel and few
medium stones of weathered rock fragments; moderately acid (field pH
6.0); gradual and smooth boundary to Bt4

Reddish brown (5YR 4/4) (60%) mixed with dark gray (5YR4/1) 40%;
clay; strong fine and medium subangular blocky structure; hard dry, firm
moist,very sticky and very plastic, common faint clay coating on faces of
peds; common very fine vesicular pores and few very fine simple tubular
pores; very few and very fine roots; few medium angular stones of
weathered rock fragments; strongly acid (field pH 5.5); gradual and smooth
boundary to Bt5

Reddish brown (5YR4/4) (60%) mixed with dark gray (5YR 4/1) (40%);
clay; strong fine and medium subangular blocky structure; hard dry, firm
moist, very sticky and very plastic; few faint clay coating on faces of peds;
common very fine vesicular pores and few very fine simple tubular pores;
very few and very fine roots; few medium angular stones of weathered rock
fragments; strongly acid (field pH 5.5); gradual and smooth boundary to
Bt6

Dark red (2.5YR 3/6) (50%) mixed with dark gray (5YR 4/1) (45%) and
yellowish brown (10YR 5/6) (5%); clay; strong fine and medium
subangular blocky structure; hard dry, firm moist, very sticky and very
plastic, few faint clay coating on faces of peds; common very fine vesicular
pores; very few and very fine roots; few medium angular stones of
weathered rock fragments; moderately acid (field pH 6.0); gradual and
smooth boundary to BC

Pale yellowish brown (10YR 6/2) (60%) mixed with red (2.5YR 5/8) (30%)
and brownish yellow (10YR 6/8) (10%); clay; strong fine and medium
subangular blocky structure; hard dry, firm moist, very sticky and very
plastic, few faint clay coating on faces of peds; common very fine vesicular
pores; very few and very fine roots; common various sizes of rock

fragments; slightly acid (field pH 6.5).
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Pedon 3

: Pedon 3

: Tha Yang : Ty

. Isohyperthermic Kanphaplic Haplustults

: March 17, 2011

: Somchai Anusontpornperm, Arthit Sukhkasem, Suphicha
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Thanachit, Chanissada Phunmuang, Kannika Phetmak, Jiratchaya

Saenya, Wanrapee Suwanprapa, Yuttakarn Kaewkamthong

: Farmer field, Ban Phu Farang, Tambon Wang khoi , Amphoe Pai

Sali, Changwat Nakhon Sawan
: Approximately 164 m (MSL)

. Co-ordinate: 47P 0693466 UTM: 1726983

: Lower upper footslope

: Undulating

: 4%  Aspect: 64 Azimuth

: Cassava and local weeds

: Approximately 1575.5 mm
: Approximately 28.7°C

: Tropical Savanna

. Agriculture and settlement

II  General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

: Colluvium of quartzite
: Well drained
: Moderate

: Rapid

: Deeper than 1.1 m at time of sampling



IIT Profile description

Horizon

Ap 0-12
Btcl 12-34
Btc2 34-53
BCtl  53-80

83

Depth(cm) Description

Reddish brown (5YR 4/3); sandy loam; moderate fine and medium
subangular blocky structure; slightly hard dry, friable moist, slightly sticky
and slightly plastic; few traces of dead roots, few small and medium
angular gravel of weathered and fresh quartzite; many very fine vesicular
pores; common very fine and few fine roots; many different sizes of
angular weathered and fresh quartzite fragments on the surface; slightly
acid (field pH 6.5); clear and smooth boundary to Btcl
Reddish brown (5YR 4/4); very gravelly sandy clay loam; moderate fine
subangular blocky structure, mainly containing colluviated rock fragments;
slightly hard dry, friable moist, slightly sticky and slightly plastic; few faint
clay coating on faces of peds and surfaces of rock fragments; few traces of
dead roots; common very fine vesicular pores; few very fine roots; many
large angular gravel, common small and medium angular stones of
weathered quartzite; slightly acid (field pH 6.5); clear and smooth boundary
to Btc2
Red (2.5YR 4/6); very gravelly, sandy clay loam; moderate fine subangular
blocky structure, mainly containing colluviated rock fragments; slightly
hard dry, friable moist, slightly sticky and slightly plastic; common distinct
clay coating on faces of peds and surfaces of rock fragment; common very
fine vesicular pores; very few and very fine roots; few large angular gravel,
common small and many large angular stones of weathered quartzite;
moderately acid (field pH 6.0);  clear and smooth boundary to BCtl
Dark red (2.5YR 4/8); very gravelly sandy clay loam; moderate
finesubangular blocky structure, mainly containing colluviated rock
fragments; slightly hard dry, friable moist, slightly sticky and slightly
plastic; common distinct clay coating on faces of peds and surfaces of rock

fragment; common very fine vesicular pores and few fine simple tubular



BCt2

80-110+
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pores; very few and very fine roots; few large angular gravel, many small
and large stones of weathered quartzite; moderately acid (field pH 6.0);
clear and smooth boundary to BCt2

Dark red (2.5YR 4/8); very gravelly sandy clay loam; moderate
finesubangular blocky structure, mainly containing colluviated rock
fragments; slightly hard dry, friable moist, slightly sticky and slightly
plastic, common distinct clay coating on faces of peds and surfaces of rock
fragment; common very fine vesicular pores and few fine simple  tubular
pores; very few and very fine roots; few large angular gravel, many small

and large stones of weathered quartzite; moderately acid  (field pH 6.0).



I. Information on the site

Profile symbol

Soil name
Classification

Date of examination

Descriped by

Location

Elevation

Map sheet number

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Land Use

Annual rainfall

Mean temperature

Climate

Others
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Pedon 4

: Pedon 4

: Tha Yang: Ty

. Isohyperthermic Kanphaplic Haplustults
: 17" March 2011

: Somchai Anusontpornperm, Arthit Sukhkasem, Suphicha

Thanachit, Chanissada Phunmuang, Kannika Phetmak,
Jiratchaya Saenya, Wanrapee Suwanprapa, Yuttakarn

Kaewkamthong

: Farmer field, Ban Phu Farang, Tambon Wang khoi , Amphoe Pai

Sali, Changwat Nakhon Sawan

: Approximately 167.1 m (MSL)

- Co-ordinate: 47P 0693415 UTM: 1727006

: Lower upper footslope

: Undulating

3% Aspect: 44 Azimuth

: Cassava
: Approximately 1575.5 mm
: Approximately 28.7°C

: Tropical Savana

II  General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

: Colluvium of quartzite
: Well drained

: Moderate

: Rapid

: Deeper than 1.0 m at time of sampling



III Profile description

Horizon

Ap

Btcl

Btc2

BCt1
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Depth (cm) Description

0-10/15

15-35

35-60

60-82

Very dark brown (7.5YR 2.5/2); sandy loam; moderate fine and medium
subangular blocky structure; slightly hard dry, friable moist, slightly sticky
and slightly plastic; common very fine vesicular pores; common very fine
and few fine roots; few fine to medium angular gravel; slightly acid (field
pH 6.5); clear and smooth boundary to Btcl

Reddish brown (5YR 4/4); very gravelly sandy clay loam; moderate fine
subangular blocky structure, mainly containing colluviated materials;
slightly hard dry, friable moist, slightly sticky and slightly plastic; few faint
clay coating on faces of peds and surfaces of rock fragments; few traces of
dead roots; common very fine vesicular and few very fine simple tubular
pores; very few and very fine roots; many fine to medium and few coarse
quartzite and rock fragments; slightly acid (field pH 6.5); abrupt and smooth
to Btc2

Reddish brown (5YR 4/4); very gravelly sandy clay loam; mainly
containing colluviated material structure; slightly hard dry, friable moist,
slightly sticky and slightly plastic; common faint clay coating on faces of
peds and surfaces of rock fragments; few very fine and common fine
vesicular pores; very few and very fine roots; many fine to medium and
common medium to coarse quartzite and rock fragments; strongly acid (field
5.5); clear and smooth boundary to BCt1

Reddish brown (5YR 4/4); very gravelly sandy clay loam; mainly
containing colluviated material structure; slightly hard dry, friable moist,
slightly sticky and slightly plastic; common faint clay coating on faces of
peds and surfaces of rock fragments; few very fine and common fine
vesicular pores; very few and very fine roots; many fine and common
medium to coarse weathered and fresh quartzite fragments; strongly acid

(field 5.5); clear and smooth boundary to BCt2



BCt2

BCt3

82-100

100-120+
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Reddish brown (5YR 4/4); very gravelly sandy clay loam; mainly
containing colluviated material structure; slightly hard dry, friable moist,
slightly sticky and slightly plastic; few faint clay coating on faces of peds
and surfaces of rock fragments; few very fine and common fine vesicular
pores; very few and very fine roots; few fine and many medium to coarse
weathered and fresh quartzite fragments; slightly acid (field pH 6.5); clear
and smooth boundary to BCt3

Yellowish red (5YR 4/6); very gravelly sandy clay loam; mainly containing
colluviated material structure; slightly hard dry, friable moist, slightly sticky
and slightly plastic; few faint clay coating on faces of peds and surfaces of
rock fragments; few very fine and common fine vesicular pores; very few
and very fine roots; few fine and many medium to coarse weathered and

fresh quartzite fragments; moderately alkaline (field pH 8.0).
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Depth Horizon  Bulk Ksat Particle size distribution "Cl“l::ural
density Sand Silt Clay
(cm) Mgm)  (em/hr)  ( glkg )
Pedon 1
0-20 Apl 1.19 0.38 140 425 435 silty clay
20-34 Ap2 1.36 0.67 186 375 439 clay
34-51/60 Bt 1.14 0.94 106 438 456 silty clay
60-82 Bck B B 210 402 388 clay loam
82-110 Ck _ _ 401 426 173 loam
Pedon 2
0-17 Apl 0.96 0.18 106 460 435 silty clay
18-32 Ap2 1.25 0.36 134 448 418 silty clay
32-50 Btl 1.19 2.64 117 470 414 silty clay
50-81 Bt2 1.08 0.36 110 430 460 silty clay
81-110 Bt3 1.26 0.26 642 290 646 clay
110-140 Bt4 1.20 0.49 79 424 498 silty clay
140-168  Bt5 1.23 0.08 78 412 510 silty clay
168-185 Bt6 1.22 0.87 81 429 489 silty clay
185-200+ Bc 1.22 1.02 153 353 494 clay
Pedon3
0-12 Ap 1.17 1.82 654 330 17 sandy loam
12-34 Btcl 1.43 1.89 628 246 127 sandy loam
34-53 Btc2 B B 651 273 76 sandy loam
53-80 BCtl1 _ _ 513 369 118 loam
80-110 BCt2 _ _ 507 371 122 loam
Pedon 4
0-10/15 Ap 1.40 0.15 596 332 72 sandy loam
14-35 Btcl 1.42 1.92 597 298 105 sandy loam
35-60 Btc2 1.39 8.81 631 264 106 sandy loam
60-82 BCtl1 1.36 8.47 489 351 160 loam
82-100 BCt2 472 376 152 loam

100-120  BCt3 499 383 118 loam
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Depth  Horizon pH 1:1 OM Total N Available Extractable bases CEC EA BS
(H,0) P K Ca Mg Na
(-—---g/kg-—----) (--—mgkg-)  ( cmol/kg )%
Pedon 1
0-20 Apl 7.4 28.6 1.96 80.46 421.5 49.6 258 119 518 8 87.2
20-34  Ap2 7.8 272 1.82 5271 1272 51.6 207 122 488 9 86.0

34-51/60Bt 7.9 213 1.61 8.68 67.9 51.67 1.43 135 278 10 84.5

60-82 Bck 8 13.1 0.77 1.59 36.4 57.48 0.59 1.22 33.5 6 90.8
82-110 Ck 7.9 8.9 0.63 0.34 22.8 53.13 0.42 0.3 23.5 2 96.4
Pedon 2

0-17 Apl 5.1 28.9 2.59 12.13 484 2791 576 03 45.8 20 63.0

18-32  Ap2 5.5 28.9 1.54 1.16 23.9 26.16 555 033 433 18 64.1
32-50 Btl 53 30.6 1.47 2.66 19.8 23.9 475 029 51.0 20 59.2
50-81 Bt2 53 22.4 1.26 0.61 22.1 23.4 3.67 035 435 19 59.1

81-110 Bt3 53 16.5 0.98 0.34 25.5 24.24 3.09 032 78 20 58.1
110-140 Bt4 53 14.8 0.91 0.34 27.1 22.5 246  0.19 918 19 57.0

140-168 Bt5 5.5 124 0.7 0.34 242 28.35 238 053 460 16 66.2
168-185 Bt6 5.7 9.6 0.7 0.34 384 33.42 239 019 438 14 72.1
185-200+Bc 6.1 8.3 0.56 0.34 31.7 27.55 1.89  0.19 443 13 69.6
Pedon3

0-12 Ap 5.8 10.7 0.84 2.34 117.5 3.64 078 048 6.3 3 63.5
Dec-34 Btcl 6.1 9.3 0.84 1.59 113.1  3.62 1.4 034 11.0 4 58.5
34-53  Btc2 5.1 5.9 0.63 2.19 152.8 1.47 1.58 0.17 93 3 54.6
53-80 BCtl 5 4.1 0.42 1.45 212.1  0.82 0.78 022 8.0 4 37.1
80-110 BCt2 5.3 34 0.42 1.3 231.1 221 1 027 75 3 57.6
Pedon 4

0-10/15 Ap 5.8 8.3 0.63 3.64 66.6 6.29 1.67 1.03 12.0 4 69.6
14-35 Btcl 5.4 10.3 0.77 1.89 46.6 4.61 2.13 0.6 12.8 6 55.4
35-60 Btc2 5 6.2 0.7 1.74 70.1 1.51 3.07 044 135 6 46.4
60-82 BCtl 52 6.5 0.7 2.81 93.2 3.73 3.81 032 15.0 7 53.6
82-100 BCt2 4.9 4.5 0.56 2.81 116.6  2.88 257 019 95 6 49.7

100-120 BCt3 5.3 4.5 0.49 1.74 101.2  2.58 221 0.49 1.5 4 58.1
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Sediment Particle size distribution (g/kg)
Soils

(t/rai) Sand Silt Clay
Fine textured soil
Control 5.68 143 364 278
SWC 1.17 111 336 262
T-Test ok * ns *
Coarse textured soil
Control 4.65 529 494 194
SWC 1.63 583 553 155
T-Test * ns ns ns
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pH1:1 OM Total N  Available Extractable

Soils H,0 P K Ca Mg Na

(——g/kg—)  (——mg/kg—) ( cmol /kg-----—-- )
Fine textured soil
Control  7.88a 26.3 1.54 39.22a 170 53.4a 4.02b 0.06
SWC 6.28b 29.2 1.45 16.95b 132 36.7b 6.11a 0.07
T-test *x ns ns * ns * * ns
Coarse textured soil
Control  6.53 14.1 0.88 9.15 145 9.4 2.18a 0.06
SWC 6.07 17.1 1.10 11.67 113 4.9 1.10b 0.07

T-test ns ns

ns

ns

ns

ns

kk

ns
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Soils

Organic carbon (g/kg)

L1 L2 L3 L4 LS

Fine textured soil: 0-30 cm

Control
SWC

T-test

19.52 25.23a 20.48 21.12 20.00
20.40 17.05b 18.91 19.04 19.91
ns ** ns ns ns

Fine textured soil: 30-60 cm

Control
SWC

T-test

11.88b 15.07b 12.07b 11.87b 11.64b
18.67a 17.64a 17.40a 18.20a 17.74a
sk sk skk skk sk

Coarse textured soil: 0-30 cm

Control
SWC

T-test

4.99b 5.51b 5.24 4.59b 4.59b
6.97a 6.97a 6.62 6.50a 6.81a
* * ns * *

Coarse textured soil: 30-60 cm

Control
SWC

T-test

5.79a 7.78a 5.61 6.59 6.77
4.32b 4.85b 5.68 5.80 5.99

* *k ns ns ns
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C,, stock (kg/rai)

Soils
L1 L2 L3 L4 L5

Fine textured soil: 0-30 cm

Control 896 1158 940 969 918
SWC 920 769 853 858 897
T-test ns ** ns ns ns

Fine textured soil: 30-60 cm

Control 552 701 561 552 542
SWC 864 817 806 843 821
T-test o o ok ok ok

Coarse textured soil: 0-30 cm
Control 164 181 172 150 150

SWC 247 247 235 231 242

T-test *k * * sk %
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Soil property Range Rating

Soil pH <35 Ultra acid

(1:1 Soil: H,0) 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 <5 Very low

(g/kg) 5-10 Low
10-15 Moderately low
15-25 Moderate
25-35 Moderate high
35-45 High
> 45 Very high

Total nitrogen <1.0 Very low

(g/kg) 1.0-2.0 Low
2.0-5.0 Moderately
5.0-7.5 High

>17.5 Very high
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Soil property Range Rating
Available P by Bray II <3 Very low
(mg/kg) 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
(mg/kg) 30-60 Low

60-90 Moderately

90-120 High

> 120 Very high
Extractable bases <2.0 Very low
(cmol/kg) 2-5 Low

5-10 Moderately

10-20 High

>20 Very high
Extractable bases (cmol/kg) <2.0 Very low
Ca 2-5 Low

5-10 Moderately

10-20 High

>20 Very high
Mg <03 Very low

0.3-1.0 Low

1.0-3.0 Moderately

3.0-8.0 High

> 8.0 Very high
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Soil property Range Rating
K <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 <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) 3-5 Low
5-10 Moderately low
10-15 Moderately
15-20 Moderately high
20-30 High
>30 Very high
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Soil property Range Rating
%Base saturation <35 Low
35-75 Moderately
>75 High
Extractable acidity <1 Very low
(cmol/kg) 1-2 Low
2-5 Moderate
5-10 Moderately high
10-20 High
>20-30 Very high

flan : 19U, 2542; Land Classification Division and Food and Agricultural Organization Project Staff,

1973; Soil Survey Division Staff, 1993
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OM Avail. P Avail. K CEC BS
Soil fertility rating
(g/kg) (mg/kg) (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) ()
High > 35 > 20 > 90 > 20 > 75
(3) (3) (3) 3) 3)

T U814 A : 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

Jevel is moderate; Total score = 13 or more, fertility level is high

3 : need13IvAY, 2523
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ANY M ZIY 0 A Y (General

FurfoAua1gg

(texture classes)

misannaly
terms)
a L
AUNT Y oney
(sandy soils) (coarse textured)
a . X
AUITIU (loamy soils) Weneuilunaig

(moderately coarse-textured)
X
el unag
(moderately -textured)
X a
maamaﬂﬂﬂmmn
(moderately fine-textured)

k4
AUYIUYT (Clayey soils) 1Hpazidon (fine textured)
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a 1 Y Y
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a 1 =~ 9
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Aumitelunste aumvtienau

Y a =)
n51e01lN uazAUNe)

131 : 18V, 2542 ;Soil Survey Division Staff, 1993
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Size Limits of USDA Soil Separate

Name of separate
Sand
Silt

Clay

Diameter range (millimeters)
2.0-0.05
0.05-0.002

Less than 0.002

A3: Soil Survey Division Staff (2010)

AS19HUINT 13 ﬂ15%°1!£1!ﬂf]1§ﬂ1ﬂﬂlll"lﬂ‘l/lﬁ"lﬂ

Subdivisions

Diameter range (millimeters)

Very coarse sand
Coarse sand
Medium sand
Fine sand

Very fine sand

2.0-1.0
1.0-0.5
0.5-0.25
0.25-0.10

0.10-0.05

1311 Soil Survey Division Staff (2010)
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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 (cm/hr) <0.125 Very slow
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

1301 : 19ATIDY (2529) ; O'Neal (1952)
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