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Bussayarat Mokmoor 2009: Genesis and Charge Characteristics of Agricultural
Upland Soils Derived from Granitic Rocks in Southeast Coast, Thailand. Master of
Science (Soil Science), Major Field: Soil Science, Department of Soil Science.

Thesis Advisor: Professor Irb Kheoruenromne, Ph.D. 158 pages.

Genesis and charge characteristics study of agricultural upland soils derived from
granitic rocks in Southeast Coast, Thailand was carried out using soil samples collected in the
areas of five soil series namely Huai Pong, Sattahip, Thai Mueang and Phang-nga series. The
genesis study included the analysis of their morphology, physico-chemical properties and
mineralogical characteristics based on standard methods. The charge characteristics study
included the determination of i) basic cation exchange capacity (CEC,) represented by the
amount of adsorbed calcium ion (Ca’") ii) total cation exchange capacity (CEC,) represented by
the amount of adsorbed calcium ion and aluminum ion (A13+) and iii) the anion exchange
capacity (AEC) represented by the amount of adsorbed chloride ion (C1) of their surface soils
(Ap) and subsoils (Bt and Bv) by the compulsive exchange method. Results of the study
revealed that these soils are highly developed soils where their important formation processes
include eluviation, illuviation, leaching, lessivage and laterization. Taxonomically, Huai Pong,
Thai Mueang, Phang-nga series and Sattahip variant are Typic Kandiudults and Phuket variant
is a Typic Plinthudult. Their charge characteristics based on ion adsorption characteristics of
these soils can be divided into two groups; 1) soils that have good anion adsorption comprise
Huai Pong series and Sattahip variant (Typic Kandiudults), 2) soils that have good cation
adsorption comprise Thai Mueang, Phang-nga series (Typic Kandiudults) and Phuket variant
(Typic Plinthudult). The charge characteristics of these soils can be used as a basis for
formulating appropriate fertilizer and management practices of major upland soils in Southeast

Coast, Thailand.

Student’s signature Thesis Advisor’s signature
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Goss and Allen, 1986; Virgo and Holme, 1977; Ojanuga, 1979; Owens and Watson, 1979; Calvert et
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v Y
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1 a i A @ a a { 1 < A
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{a Ia @
Taeiszgiiiioyninveinoaaosnauazlsznoude13290125 (permanent charge) ttazilszyfiu

Y
=2 v A

wls (variable charge) W?ﬂ‘ﬁﬁﬂﬂfhﬂi%iﬂmﬂ‘uwmsﬁ (pH dependent charge) (Gillman and Uehara,

1980)
4.1. ﬂizﬁ;m’ﬁ (Permanent charge)

Uszgons lidunls lamafieruesdu Funannmsunufuuem (isomorphic
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4.1.1 1s £321U0117 (Permanent negative charge)

Uszgauonsnannmsunuiivetszaouuoisiaarianivualndifes

Y v [ v
fuluTassadevewan uaz i d Tasearaiunldsunlaslunniin douna lessuini 11

o

A Ao 1 Aa 1A Y Aa ad ] a 3+ ]
UNUNUNIA UGN mnm@%aaumuaﬂmmzmﬂmmﬂas@g%mﬂuau i mMsn AL Tunry

U

{ <3| ) a 3 ¢ g 1
ponAzdasen gnunuiale Mg wie Fe' iumarildinedszgaunsiu uiluuvasilsey

d‘Q d' o W a = o Jan 4 1a =1 d A+
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4.12 s VN1 (Permanent positive charge)

Uszguanamanannmsunuiived leesundvnamnuuariaudaeny
4 A o 4o ad e :
nnmMsunui leosuniyaudgandunui leoouniaudan 111y tioctahedral sheet 135U
1 1 4 3 o a
msunui Mg” Tunknng lad (brucite) Ao AT 3o Fe' Tuduunsn (interlayer) ¥nliinailseq

AAa FY ] A =\ Jan 4 4 .
UINNIHY ‘W‘]Jh],ﬂ11!‘]JNﬁ’J‘L!GIJE’)\iLLiﬂumuﬂﬁnﬂiﬂﬂﬁ]]lﬁﬁ uazﬂa@"lm (Brady and Weil, 2008)

Y
=2 v A

4.2. ﬂizﬁ;ﬁuuﬂsw?aﬂszﬂqwﬂuwm% (Variable charge or pH dependent charge)

3 a H a ! A Q' 4 o
UszydunlsTluduszilasuntlasldawiiesvesau Wefiyaumnuiuilszgaun
v Y [ v Y
wivuLazioforauanasllszyauszanauailszauInagiuiu (Bohn ef al, 1979; Wild,
] = 9 4

1993; Bolan et al, 1999) Yszydunilsannsotanilasuilszy lamuanmnadonvesaisazats

a 4 o 1 dy A A Y [ dy a
AU (FFUUN, 2550; Yu, 1997) D1UaZT 0930803 nUAINIaas I uvesanyag N uA)T2q

d? (Y aaa = dy a o a o [~ 1

yuagnURNTIMaRTveINUAINUATaza18 (Qafoku ef al., 2004) BT utrasueilsey

U q

o Ao W a a AA a A v ' dy 9y J
wuuﬂwmﬂmﬂuﬂu IﬂﬁllﬂWW%GlUQHﬂNﬂi%hWﬂ!@uﬂﬁﬁl’JﬁQﬂQq\T HBNITNULATD f]f]ﬂklcliﬂ uae
4 < Aov A 1 A dy a 12 ~ S o Y a [
"lamaﬂ'lcmmmmaﬂ LL’@%@%Q111!ll‘VI’E'J§'J‘]JiL’Jm"llfJUGUENWMW’JGUfNLLiﬂumuEJ’Jﬂ‘VIﬂ‘H‘LﬂW]Ji%"QWH

] @ 3 = a
1a)5A8¥ UM (Zhang and  Zhao, 1997) mmmu1591un15amw"lﬁmmmaﬂﬂwu1uﬂugﬂ
Y] 1A A 1A a ° o Yy a3 A o FY d? =
AIUANAIUATNIOY maﬂ1wmcvsumﬂuaﬂmmﬂzmﬂ‘wmammz@zguumzma%mnmu uazy

Us529U2NUINAU (Bohn et al., 1979)
42.1 1s zzga‘uﬁ UNUNLOY (pH dependent negative charge)

Y
Uszgavudviemiannmstendivedlalasou oenanngulaasenda

a a = [ ] [ d' 1 a = =
naunluaumtendszian 1:1 Ysznn DAUIIU LBU woalamly meﬁﬂm"hflwumumum

[

<] 1A ~ [ a A @ s < a o dy
BUNAVHIARNNITAUL U LTU DUNTYIAT) "l,amﬁﬂaﬂhlcmsummammzﬂzguuu ‘]J'igi]"lll!ﬂ‘ﬂ

Y [ |
a KX A1 o

=\ — A9 d? LY 1A a A — A~ A
WDTFICHATNINHITDUDYVUDYNUATWDFUDIAU AD ISHATFAUNDNIDFUDNAUFIVY NATAUND

L]
Y 4
= a

= a o' A A dgl Aa a = d' = a A =2
Wieyvesaud1 MINszgauszinuunAIve IR MAA LM UL DATNIDYUBIAUINLIY INAY
A + 1 . A A a 2 Y 9 -
11039 H 4envondInngy AFOH 1ag Si-OH taziloNeyaugayuAuduIuved OH 1u
a A d? I o Y a A 4? . 1a ~ a A
aazaeaulnvuiurai Ininalsegaumuvy (Brady and Weil, 2008) u3dtmiied luaui
uraeslszgan MAANNMITLANTIUTIUVDUUBINAN 111099 INDLADNVDIDONTFIU LAz

wy lensonda irenognu leoouvessanouazezgiiiumelunkvosnanizdasa taz unu
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A o A A a A 1 a @ o Y a
20NACIATA LVDNIDTAUNAIY em@uﬁum"laimmumﬂm"lamaﬂma a1 lvimneg
d? Aa 9 = AR [ ] Aa 9 A
ﬂi%ﬁ)}ﬁﬂﬂluﬂﬂﬂﬁu'lﬂﬁﬂ amamlaﬂaiﬂmumﬂﬂuamwmu ] NAINUT AIUITONIS
A (3 v A

H [ [ 3}cu I 4 [
panlaeuldde Uszgidwniwweundniidailulszqliunuiites Gyva, 2534; Zhang and

Zhao, 1997)

4
422 s zqmﬂﬁu AUNO% (pH dependent positive charge)

[

a I~ a a 4 < Aa o
Tuduntanmiunsa nsdumiioreria oon lyaveurnanuazezgiiiy
~ ™ 2 ) X A A ' A 4
alimsdanizguanvumn Taenszuauns 1s Tamsu (protonation) H3DNFTENIT MY H

d'; a [l a Aa A I ~ 4 < Aa o

MuArveany leasonda luanminauiinnuiunsa uazlioon luavounanuazezgiiinlu
a S Mo < ¢ a2y & 4 < P
Psinage szmuldimlszguinveunansen laaszinadu ld luanmiilunsa Funaneon lad
= ° ya A A A A 3 & A ~
tazgihldaumiionfinnuylumsuanulasuunalooouasas iesanmanesn laa lilindoudn

a ~ o 9 1aa o Y 9 I o
symaaumiier Mlndszgavvewssamnagnin ldaugadrolszquinnnmansen lemiily

b H
pai liinadszuanTunufiesNiiivesoynInAu (Say¥a, 2534; Brady and Weil, 2008)
5. dademeammwinaaennidnswanednyazilszguesan
5.1. Jagdusuiiadu

1 9
TapdusuilalidnaeriauazSuavewsaumiiorludu Funadiunnraves
aszuumaneau luudazanmnaden uaziinadoauianauniitay dA¥UY0IAY (Gillman
Y
and Uehara, 1980) anbazveslszyiunlslundousuveslsamaeomasies enansouisoen
9 1 o dy Aa Yoy o Qs: I LY} = A
14 3 ngu awdnvazmmzvosium Taeld Jadens 6 iludadmua souda anuquannlasu
. . = A g
uag loaousaw (total cation exchange capacity: CEC,) mma;!,mﬂulasmu,mﬁllaaaumﬂuma
(basic cation exchange capacity: CEC,) 101 mmmmmﬂﬁﬂuuau%aau (anion exchange capacity:

A A ~ a 1 I a g’ A 31 A A
AEC) NANIOY 4 LAWY 6 Iﬂﬁ]ﬂuﬂquuiﬂlﬂuﬂﬂﬁ&ﬂﬂuuTWW]iJﬂ1i§$‘]J1fJu1La’J NI AU

Y 1
o A AaA -9 a

gl { J o 1 1
aznowINLMsszetha Almsianiuuzseas ¥ ldiia CEC, naz CEC, 74 ua
1 ° VoA I A Ax @ a a a o YA
A1 AEC é1 nguinaed Huaunimsiannunniduunsile waziuuls sinlnll CEC, ag CEC,
° (B a 1 9 I~ A Aa @ a 4 A A
@1 uan AEC g9 nazdulunguaame uaunumswanmnanniuizyoad taziunuls
"B Y v
ammunnniuga W wudadian CEC, uag CEC, Mdwaziinl AEC geausgaunnududm

LAY (Gillman and Sinclair, 1987)
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5.2. FITUWAVDIT AUH LD

[ 1 =

Q/Qdy a =\ d‘ ) A = d’a d‘
TUUANUITUUBIULITAUHUIINTIAUDY NN UL AD ﬂﬁil‘]Ji%ﬂ“VlN’J‘lJ’fNﬂlgﬂ"lﬂ N

g

o 9 a )=} 1 [~/ s A a
mmia@wmLauvl’e)aauuazuﬂﬂ'laeau"lﬂ mgmﬂmmmumummuﬁlmggﬂuﬂaaaaﬂmmwu

= a

~ £ = oA 2 £ & a X
umgmﬂmmﬂﬂumua’mmmufummmmﬁ;uamﬂaammm"laaaquu IﬂEJ‘VI’Jll‘]JﬂL!LL!@
= = a A 491 a AAa aa ~ a
azmamzummmmmﬂaEmuﬂ@]"l,aaauqqmmumawﬂm Tuaunfiusaumilersia 2:1 1o
a S a ~ o Ja A 1 A Aa
aumElchluﬂsmamquﬂwwuummguamﬂaﬂuuﬂm“laaauqqmﬂuﬂuﬂumi

v

o ~ 1a =1 a 4 a d £ & [ A o Y a
W@JmmiqmwmljﬂumuEJ’JmTﬂahlu@ e L%ﬁmaﬂﬂ“l%ﬂmu %Qtﬂuﬁau%mﬂmﬂﬂﬂizﬂwu

Q

a 1a a 7 1 { { YA o a
ulsludu Tasusaumiionnalod ludiluunasveslszyuaninanlaou ldndragluau
dy Y o ' a ~ A~ dy Aa Aa A J J
UNINHLAITINV IO YMAVINAAUHHEIMTNUNAIOYMAGY 9z WINTHAADAINIINY

= ' 1a ~ a I 3 A =
uanldesuuna losow wu usdumiisnalod luanloymavinamninnuylumsuanalasu
' a ~ a s " v =~ .
uaa lopougenimsaurtionn lod luanteymavuialvg (Oywa, 2534; Grim, 1968; Uchara

and Gillman, 1981; Hendershot and Lavkulich, 1983; White and Dixon, 2002)

53. Usmnaounieing

A3

a

% { o a a
msaaeaanazmilasuanmveuryniy Tasgaunidluauazimnaiuniou

2D,

a A o 9y =

@ o L4 ' AA = a o g @ < P a
ﬂ‘]Jﬂ”I'iﬁQLﬂSW?iﬁﬁGlﬁlJ nuaNuanes gaadulandunsaituneanosanuAINHANINAIN

Q
Y
=

9 (% a S W d‘ 9 a A W a [ o Y a
MIAITNAIVDIDUNTYING LﬂJ’E)IﬂS\‘lﬁ'iN‘lJ’ENE]uTISﬂ%ﬂqtﬂ@ﬂﬁﬁﬁmﬂ’)ﬂg‘ﬂﬂﬁlﬂﬂﬂﬁ%ﬂ‘uul!ﬁ%

q

IS) = a a A o A A
wiimsgagalszyuinuazilszgauludu dunieiaglisianuguanilasuunalooougauin
A a 1A [ 9 d? v A 9 A
Ao Yszana 200 sud Iuanen lansu ‘].I'i%ﬂﬁ‘ﬂﬂﬂlﬁi@ﬂﬁ% 10 ﬂi%ﬂﬁ‘ﬂ‘uuﬂﬂwm“]ﬁ@ﬂﬁg 90N
= a a S d' Q' d? a o Iya A d' Q' d?

WY 7 ﬂimmaumﬂmqmwmuiuﬂumﬁlmuummmmmﬂaauuﬂﬁ"leaamwmu (Khanna

et al, 1986; Stevenson, 1994; Brady and Weil, 2008)
5.4. USinaeasanioon lua

a I o @ ' @ a a J o
wanloon lwalanudnyuinaolszydunlsTuau mszaanioon ladillu

1]
v =

Y ) o Y a = AAa a I dy o Y a
amsdag i imnamsnasu]aweslsgnrvesdu tazdluaumaiug i liinennu
1 1 @ a a I (A
uANANTENINYsEYAuNs1azls29015 TuAY (Zhang and Zhao, 1997) ivdnIoon lealllsun
wnluduadouniimsaated 1081931133 (Hendershot and Lavkulich, 1983; Aghmen et al, 1988;

Ibia, 2001)
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5.5. MY

[

< TR % { o { v a A
femiluiledonilaidvyigadolszquuniveieynIAAY (Zhang and Zhao, 1997)

Amthiiivg lensonda (hydroxylated surface) aziiamsuandvedlalasinulosounaziimg

'
= a

[ ~ dy Aa £ d?' (Y 9 o ] ] 4
@ﬂcﬁmm”lﬂmﬁm"laaau‘n‘wum PIVSUUDYNUVNDFUDITULINADY AIDYNINUIBU ﬂi’)ﬂbl,“]fﬂélli’)ﬂ

u

< Aa o =1 I A T A 1A 4 =\ I A 1
manuazerglii szlszyiluay diemeyganiingalszygud uazezllsepiluuinien

u

~ o' 1 d‘ -4 d' a A
Wlﬂ%ﬁﬂ@1aﬁﬂ31ﬂﬂﬂﬂi$i}‘ﬁuﬂ (Zhang and Zhao, 1997) mmﬁ;uam‘ﬂaauuﬂﬂllaaaummﬂuum

=2 v A

d‘ L= a 4‘ a A -4 A [y 1 "9y
nasuuasmuaiiesay ieannaulilszguuiuiiesriolszydunlssuegaiuaus Tag
2 o A A2 A a ara ' 2 o A A 2 A4
UszquIndunuNesIsNNIUILoAUNIANIEY anad uaTEaVUUNDNIDFILIN VAU DA
~ d? 2L o ga A = 4?} A 1A a 4?} 1
fergay v ldaulimnnuquanadsunnalooougaliu  WomfieyAugIIY ua lung
v 9 A d? A 1A a 4 .
asanud anuguantlasuneu loeouazgeiuiomiieyvosauanas (lniyad, 2528; Gillman

and Uehara, 1980; Parfitt, 1981; Gillman and Sumpter, 1986)
5.6. FuALAzANUATUTUYDIRIAN TN lad

4 1 b4
Ysualszyduulsvesimihilsgyluamivezianuudsdsudaziuediu
Y v ad ¢ 2 o S y A m A
anududuvesdaning lag Feanvuziwenodnyuzmmzveslszyduulsiiionlsoudioy
[V = a g S 1 a a c?/’ 1 9 =
nulszgn1s denalnvesdianIns ladidanansznuaelszguuitoyninauiiuaeud 9l

[y 9 a 9 a 1 [} A o 1 a
anusugou Tasnduadluauszwuinlseydunlsusmaunnninlszgansluau

Y Y
$ruuezaonveesg Salveslosou wazanurvessimveuueu losou
= 1 o adg I 1 o 2 1 a
Llﬁzllﬂﬁulf]ﬂf]u%%l]ﬂﬂ"mu@ﬂﬂ'Nﬂ‘LlLWTI%JLﬁﬂi“l/li]laﬁuﬂ’ﬂﬂllﬁﬂﬂﬁﬂu PFIANUUANANUDID
3 o’dy Ao o Y dya Ja A av o Jdo '
Lﬁﬂi‘ﬂiulﬁ@uLﬂﬁ‘ﬂﬂfﬂuﬂﬂul@@@ullﬁ%WUWﬁﬂJﬂQﬂ@aaﬂﬂﬂﬂull‘]Jj‘]ﬁllwu‘ﬁﬂl.! Iﬂﬂﬂ?"lﬂll@]ﬂ@”l\i

ad J 1 1w A a tg dy Aa
mﬂﬂﬂlaﬂiﬂﬁqaﬁﬂzﬁQWﬁﬁ@aﬂymgmﬂﬂﬂﬁgﬂﬂlﬂﬂmuﬂuwuwﬁ (Zhang and Zhao, 1997)
5.7. ﬂ']ﬁiﬂﬂ"]?ﬂsll@QﬂﬁgﬂaULLUULﬂW"ﬁlﬁngﬂﬁ

o ) 4 3 d'
Uszgiunlsimagaduian leosuuazueulooon Anuguanilasunaalooon

a A dg’ A a a % a A 4?’ A a A o I v A o Y a
GUﬂQﬂui]glwuﬂlouﬂﬂiiJ'lm@uﬂiﬂ')@]qblu@ul‘wuellu Luﬂﬁﬂ’lﬂ'ﬁ]u%ﬁﬂﬂ@ﬂlﬂu{lﬂﬂﬂﬂﬂ'ﬂﬂlﬂﬂ

Q

v Y [ Y
ﬂizi;auuamzﬁﬂuwuﬁmﬁamﬁmwmﬂuqﬁu (Parfitt, 1981) Uszyiunalsvesauainnsoga

[ a Y : o J
G]f‘ULL?W’]Vlﬂﬂﬂullagllﬂuhl@@E]UH'N%uﬂ]lﬂ@ﬂ'lﬁlﬂw’lgﬁngﬂq G?\‘]ﬂ'li@,ﬂcﬁﬂllﬂﬂlﬂw’lgm']gﬁ]\iﬁlﬂq
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v k4
aunsonfasunaautiaveslszyuuiuAveaula (Zhang and Zhao, 1997) MIAAT UL
Jdo Aa o a 1 - - -
Mz lnoneanssalninanUoongLow 190U (oxyanion) 15U PO,”, HPO,” 118 MoO,”
@ o o a [ ya ! a 4
Tﬂﬂﬂ'ﬁﬂ@“b"ﬂll‘ﬂ‘ﬂfﬂ"ILW"Iglfﬂ']g’l]\‘]ﬂU@ﬂﬂ“ﬂLlﬂullﬂﬂ@u1uaﬂEﬂ%ﬁLﬂﬂﬂ']ﬂﬂ']ﬁlLaﬂLﬂa‘(’Juallﬂuﬂ
' a @ ] Jo o a
(ligand exchange) ﬁ3ﬁ'31\16@ﬂ“])'!,L@ull'f)@@uGlUﬁ']ﬁaga'lfJﬂ‘Uﬁll“WQﬂ%uuﬁ —-OH ‘Htﬁs’ﬂ H,O JUN"
A Ia a a 4 I Rldd?l A A A
VDIULINTONDADDIAAY ﬂTﬁLLﬁﬂLﬂaﬂuﬁLLﬂuﬂﬁ]%lﬁﬂuhl‘ﬂhlﬂﬂﬂlulﬂ@ﬁTﬁﬁ%aWﬂﬂJWlﬂ“ﬁaﬂﬂﬂ
A = [ + ‘é’ 1o do @ Aa v I Aaaa o v a 492/
IUDNNNUNITIUH mﬂmummwgwmwuua—OH vURs nanetlu H,0 ‘]J;]ﬂ'ifﬂﬂﬂﬂﬁTJLﬂWUl!
% LR ld‘d % 1 1 1A =\ an
NTﬂﬂULLiﬁﬁuglﬂﬂluﬂﬂﬂ'i%m!‘llﬂﬂuuﬂﬁ IBU umaaTqu UsAUHeIFanNalszIaNn I:1 uag

Q

a J 4
irandeon lua (Tniyad, 2546; Zhang and Zhao, 1997)
a d‘u a a a : v =) Y
NMSHANNIZAYBIAUNTANINHNNs HaluuSnamedimzians Tuesndaaldves

szmelng

a a I a { 1 { o a o Y
Tudsgimalneiunsdaduiufnuunn uazunsvateiga lusmaniudaiidrenu
a a | [ o A A 1 o w a § 4 ]
(Geological Survey Division, 1982) #uunsiailunnasingAuduiiaaundgyrianile ionu
@ Yy a o v Ya Ao 1 @ 1 a
NIZUIUMIRRIazMIas a9y Nag laaunianyazisummzaiuana e lUnnau

A
21U

9 a a by @ = Y Y ' a A
nndoyannuinuneinzianz Tuosnideslduazmnldvetlszme lne wudgaaud
Imswannnduunsia laun gaaunassunnszne E@AUAIUNMTAT gaau Innnaoe ia
A a a a a o Aa I a 1)
AUNA0Y YAAUNTIOU gAAUMoes yaauT Uil AAUTIN geAuYINA YAAUINeT yA
Auazyu yaaudaiy uazgaauiae il imsnsganedvesmanusnaneidmzaas Juoen
= JNY 1w @ ~ @ A A IYY 1 a [ [V <3
@eald 1dun Sendarals szeeq nazdunys usnumald ldunusnudmianen gina aga

UTIBNA 1AL MK IATIVA1 (QANA LAZANY, 2546)
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d aa
gUnsamazizms

gilnsal

1 usuNamuilssmanIagidan 1 50,000 VYBIVBINTUUNUNNNIT 582190
523411, 5234111, 53341V, 53351, 53501, 543411, 5434111, 54501V 51341, 523511 1@ 5235111, (NN

LLNHﬁ‘VI‘Hﬁ, 25160, 2516%, 2516, 25163, 25163, 25163, 2516%, 2516%, 2535, 25360, 2536%)

2. UNUNAUYDITIHIATEID TUNYYT HASFAYT W1AI 189U 1:100,000 YOINTUWAIU

{a L4 ) o a
NAUNTENTWNMTNHATUAZENNT (NOIFITIVASIUIUNAY, 2520, 2523, 2524)

3. ueunsIAInedsemealneg 11931899 1:250,000 YOIATUNTNENNTFIA (ATY

NINGINTTIA, 2528)

4. 193090oMIEITINAUNMATUINNIATTIU (11, 2548; Soil Survey Division Staff,

1993)

J @ a

A A o aa E) a Ia a2 ara
5. IATDNUD ’Q‘]Jﬂ'iﬂ!Lm%ﬁ"lﬁLﬂll‘ﬂﬁhfﬁluﬂ15'3lﬂ3'1$1’i‘ﬂ1!1ﬂ']\1lﬂ% Wand JATUFIUING

HAZLTINE

A A o a J o o a s < 9
6. mﬁamauazqﬂﬂimﬂ@uwamasmmmmﬁzwwauazmimmamamey’a
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Y
=

=2 9 A A 9 3 9 o S W 1 a
1. AnRIVDUALATLNUN lW@Gl(']ﬂﬂuGU@qu.aWu§1u1Uﬂ15ﬂ1ﬁu@ﬂﬂlﬂUﬁ'JE)EJ'NBU@QQU Glu

a3

A A AaA @ a a A g @ = 9 9 [
2. onyaAuNIMINaINMAT U Hamea udwnu lumsAnyveyanua1e) lag
AAADNNNUUIBUAUNAY (mapping unit) LAZTOYALNUNAUVDIINIATZEBI IUNYS AzHaY3
(NTULHUANMG, 25160; 25164; 25160; 25163; 25169; 2516%; 2516%; 2516%; 2535; 25360; 2536%) 4

9 1 a 9 A a o a < a v A a Y 1 ~
18un gaAutemiies gaauisn gaaugina yaaudaiy tazgaaune1tls (i 1)

Y o a o 1 Ao v = v =
3. yarhaaaumudwriaitimuall Taslivue 0119 1.5 was 0112 was an 2 wes
1 v a < o a a [ 1 09.:} a 09.:} o a Aa
anuastaaauldaunsoveuruduguinervesau lagany ulsFuauaurusuiaau
F4
(genetic horizon) AsaevaANtAAU lLIAaLFY Mk wssnenThdaan aATmsAnudugIu

Inenvoau Tumaeu (Wan, 2518; 191, 2548)

4. fimsdunavaziuiindeyanerdugiugilszima danmniassaine)

9 @ QJQ'Q Aa A Q o 1 A I 9 a 4

ﬁm‘wu’maammzaﬂym$ﬂ1ﬂ%ﬂﬂu1umnmmﬂum’mfm LWﬂlﬂumﬂﬁsjﬁﬂigﬂﬂﬂﬂ1§3m§1$ﬁ
o A A Ao = :JI = 9 A =R 9 o w 9

NI UUAUVDIAUNNINITANY 3':]3J‘V]\'1ﬂ'l'iﬁﬂ‘]ﬁﬁﬂ'l“l"l!wﬂﬂ@N‘]J']\‘iﬂi%ﬂ'li‘ﬂl!ﬁﬂﬂﬂﬂﬂl@ﬂWﬂﬂiuﬂTu

k3 ) sda
ANURANANYIAIaM 1915 Terinan

s o 1A
5. MINUAIDINAY
Y '\ a A . . 3 a qﬂ// qu o A a AyyY
5.1 AIINAUNYNIUNIU (disturbed soil samples) NUAUNNYU Gl"liJ“]fl.!ﬂTmﬂﬂu‘Vlllﬂ

Y
uiaPBaaeanindaau yuazaszina 12 1 lansy

5.2 1RUAI0619AA lsignIunIu (undisturbed soil samples) Gonifiunmzdufidoans
A ey (hydraulic conductivity) Taa 143z UomAAIDE1 (core) waz
AoamsinNANAIENYUZ N ATUFIUINGIUDIAY (soil micromorphology) Tavl¥nae iy
A79819AU fiieu (Kubiena box) (W06, 2532; 181, 2548; Buol ef al., 2003) Taudeniummesu
Aufaulniwniimsane wazitudiedeiuluns nadfishnsane emsinseianyas

A £ Yo 9 o A
m@ﬂﬁu“ﬁﬂiﬁﬂ@QQUﬂ"lluﬂ
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GE0000 620000 700000 720000 740000 FE0000 Fa00o0 200000 £20000 240000 860000
1520000 1520000
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1220000 I:l NuALAuGIatNg 1380000
—1— auu
* aatAudiating
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60000 0 60000 120000Kilometers
P ——

GE0000 20000 Foo000 20000 740000 FE0000 Fe0000 200000 220000 240000 260000

4 a { o S o l
ﬂ'nNﬁ 1 ﬂJ@ULﬂmmnmﬁmmsﬁﬂm HaZYALNUAIBYIN

A: daulasnnIuuEuANYIg (25160; 2535; 25360)
a Y a2 wAa
msimnziluresfiiams
1. PMISIATIUAIDENNAY

o w 1 A A [l £ 9 Y A [ :JI ) = A A
1.1 l.!W]’JfJEJNﬂu‘1/]thQﬂﬁ‘Uﬂ’Jl.!iﬂWﬁin!‘l’Nslu‘ﬂﬂJ PO UUUIWANET AUN

<} 1 o a 4 [ a a 1 @ ' a
Lﬂ‘UIﬂﬁlﬁl%ﬂﬁﬂQﬂl'ﬁEluWunJTJLﬂ‘ﬂ%ﬂ“V]NﬂﬁﬁmﬁWH’J‘ﬂﬂﬁJﬂ\‘lﬂu drudredaulunszyen

Y
AU N AL ANV HU U UT INVDIAY

o w 1 oa A &2 a Yy v A Y A '
1.2 MWI’J’f)EJNﬂuﬂ'ﬁu1/]Qﬂi‘]Jf‘lﬂ1!MWW\‘]@MiﬁLL‘WQiUWSMLLt’Jﬂﬂ@uﬂi?ﬂ WHWUULT

A d‘d ] 9 a Y 1 a 9 1 ] 1 a
!La3"D’"IﬂW%ﬂNﬂluWﬂiﬁﬂJ@@ﬂ!m'}Uﬂﬂuﬂ’J‘EJTﬂi\ﬁJﬂﬂu HAITOURIUAZUNTIVUIATO U A 2

Haawas dmsulFlumsdmazina il vaduliazidealaslfiasesua i ivuadnnin 0.5

a A ) Y a d A a [ a
Uaalung ﬁ”lﬁi‘]Jﬂ"li'JLﬂ'ﬁSWﬂﬁJ"lmﬂuﬂdifJ’J@]Q "luTmmu (o1, 2548)
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a L4 B2
2. MIUATIEATAUUANINNYNIN

a . . . ada 4 .
2.1 MINTLNYUBIDYNINAY (Particle size analysis) 1a835111aa (pipette method)
1 a d o 4
(Kilmer and Alexander, 1949; Day, 1965) Han 1aa1nnsinszmihuuenuelsemnnueaiie
9 Y
a [ % a 4
AU (soil texture class) IaemsilSoufounuFuloAUAIIUNVDINTLNTIMITINYAT

an %ﬁ NN (USDA textural class) (Soil Survey Staff, 2006)

] a . a 9
2.2 ANUHUWUUIINVOIAY (Bulk density) 1875 core method laal¥nszuen
<3 @ [ a 1 o 9y am £ 9 3 o 1 A Aa
nudregaau Iae luiiaieTasaadia uaz1aeds clod method ¥4 lavnnsinudIngaaund

yinaduigudnatnlszinm 3 wuAes (Blake and Hartge, 1986)

a J o :’ a A o :’ . ..
2.3 MsunsIzHamniniivesAunaNAIA181 (Saturated hydraulic conductivity)

Taed WA UTUIAN LS (variable head method) (Soil Survey Staff, 2006)
3. MIUATIZHNAUAL

~ 9 A A v A Y v ] a 1 r?’ a [
3.1 W% (pH) TaalsinToalaiaies (pH meter) l¥ons1aruauaeiiazanune

1502219 1M KCLIAy 1:1 (National Soil Survey Center, 1996)

3.2 msueuduUnId (Organic carbon: OC) Tae75 Walkley 4o Black Titration
(Walkley and Black, 1934) ué”;ﬁm1ﬁ1mmmﬂ'§mm§um§af?@g (organic matter content: OM)

luAuaINgns OM = 0C x 1.724

3.3 1uTn319U390 (Total nitrogen) 1A83T Kjeldahl method (A8 azaesny,
2542; Jackson, 1965)
3.4 V\l@ﬁﬂ@%ﬁﬁ!ﬂﬂﬂiziﬂ%ﬁ(Available phosphorous) Tae75 Bray II uarin

YSunaneanesadeinTod Spectrophotometer (Bray and Kurtz, 1945)

3.5 Tnunadeuiiluilse Tomd (Aavailable potassium) Tavafiagae 1M NH,0Ac

A g Y o ¥ & . .
nunang (pH 7.0) (Pratt, 1965) L2IANIYIATDN atomic absorption spectrophotometer
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3.6 1Wanana'ld (Extractable  bases) %9135z noUA18 uARITaY LUATIEFeY
o <
Tnunengou wag Imdoy Tasaiadioa1sazats IM NH,0Ac Miuna1e (pH 7.0) (Peech,

1945) udrialSinadenT e atomic absorption spectrophotometer

3.7 ﬂﬂm”ﬂuﬂiﬂﬁﬁﬁ a'ld (Extractable  acidity) 1a®73% barium  chloride-

triethanolamine pH 8.2 (Peech, 1965)

3.8 ﬂ’nmqn,mﬂgﬂﬁammm"laaau (Cation exchange capacity) TasnsFurLan
Y A o = = v
leosu dreasazars IM NH,O0Ac 13/una1e (pH 7.0) wazununuey Tudlen looouaie
= J 3 v = Y o '
myazare ldeunanlsa (10%) luaawiunsa nduruen Tutey lesou udrduiaa

anuguanilasunna looouuesd (Chapman, 1965)

3.9 9A313REazANNBNA LA (Base saturation percentage) TagMmsAIuIUNINA
A @ 4 £ Y ' = A A ~
L‘Uﬁ‘i’)ﬂJ“I/]?fﬂﬂVlﬂ (sum  bases) cm”lmmwammm ULl LUDULEYN IWLL‘HE‘TL“])’EI?J Lae
= I 1 o
Tasden vazanudunsananald (extractable acidity) (Thomas,1982; National Soil Survey

Center, 1996) 91NgAT

Base saturation (%) = Sum bases x 100

Extractable bases + extractable acidity

3.10 pzgiinNana’la (Extractable aluminium) Tagmsanadie IM KCl 1an
a J a [ {
AnsznlSinadiens Inmsaduensazaienasgiu NaOH wag HCl insiuanududu

(UUOU (Thomas, 1982)

a I (a < ~ A o a ad .
3.11 wasierdsuauvan uuenie Hazgasquuy Gluzﬂﬂﬁ’fi% 1835 dithionite-

citrate-bicarbonate (Mehra and Jackson, 1960) 1u 3 odw 31U Ta®3% ammonium oxalate

(McKeague and Day, 1966) LLaziug Ya139un3d Tag sodium pyrophosphate (McKeague, 1966)

3.12 anuuanilasuuna looou (cation exchange capacity) 108735 compulsive

exchange method (Gillman and Sumpter, 1986a) 1ums?fﬂmﬁﬂymzﬂszi;mmﬁu
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F301 2 N5 ladviaoasuaI iU 30 Taaans 311U 6 Wada AN 0.1M

9

A Aaa o 1 M o Y ) Aan Qy (] {
BaCL/0.1IM NH,CI 20 Hiaaans Wlweér2 1 us ndsnmivihuusuasihinsaundu

a 1 Y

a158za101a (supernatant solution) 137419AZNOUAIE 0.05M BaCl, 20 Haaans werlvidnu

9 Y
[

Y
o an d A a Aaa [
udninauaiiag Mensazatola duaznoudie 0.002M BaCl, 20 iaaans 3 A5 lunsan
3 e lminsuudnlsumiiiersvesasazareau luuavasali Idaitosninfiu 3, 4, 5, 6,7

@29 0.01M HCI 1azd1502a180uA2 Ba(OH), nagdn 1 waoa ludiumiieyvesau Taior

v
a A

a o ) A a 4 o Yy o A a Y  Aa Y
ﬂu‘:]f'n/].ﬂ il 2 ‘]ﬂI?Ni]‘Llﬂ'IWLE]GHGUENﬂuﬂQT] GN‘VNVI,'JSU']N?]H ﬂiﬂWLﬂ%ﬂl@Qﬂuiﬂﬂ\?ﬂ@ﬂﬂiﬁﬂ1

winaimsasunias udni lmuasioag fudunduasazanelalSaszdmau

Yy 9 4 Y Y Ay Y Y 1 A A an Jq9 ¥
LGUSJGUHGUENﬂaE]hliﬂ mmmmuﬂmmmmu Cl ﬁ’)u@]gﬂﬁluﬂlﬂﬁﬂiuﬂﬂﬂﬂl%u@5‘1/‘]7]5]114

) o 3} o 2‘ o Ay YA 1w a an J
i llFaiin dhminn 181ty Y (aznsuau+vasasuaInag)

WIAZNPUALNAY 0.005M MgSO, 10 Hadans wenlddniu wiu 1 42 1ug
uahuIaman s 1 (electrical conductivity: EC) WSeuieuaduaninmsii
IWhvesarsaza1s 0.00sM Mgso, 17 Iddadiuvesaisazais 0.005M MgSO, AUAD

@13a2a10 0.0015M MgSO, 11nn1 11 deamwmsi lWidesndt 151 1@y 0.05 M

S

v k4 v v
MgSO, 1unsIaz 5 daaans Tunnliuasnanuaves MgSo, A lddauniny v2 udanirll

(% 1A

= QBJJ d! Y A a Q' dgl Y (v 1A a 9 QSJ‘
IAMNDTVOIF1TAZAWONATINH 1N FANNUU IHYSUANe ¥AUAIE 0.1M H,S0, a3

9 v
a

a1 Flus i ldoasidaumaninmsii liihvesansazais 0.005M MgSO, Aune

a

Y v Y v Y
#1582810 0.0015M  MgSO, 1wnu 1 Tasnmsauti aene Bdwau udninndaimmin

[

[;” v A YA (Y o Aany J o (] A g a 4
u"lﬁuﬂvlhlﬂllﬂ"lwnﬂﬂ Z EsazaguIsUaI NI 1.!']ﬁ')u‘V]L‘]JLlfﬁiaS’JaWEJGLﬁ]l‘]_I'JLﬂi"IxW‘Vn
a 4 1 T @ ) o ' { { g
Ysmmaaelsd Imanududuminy c2 shlddwramanuguaniasuunaloosuiniu

anuazmanuyuanasuieu lesouaingas

CEC (cmol kg'l) = (mmol(_%_Mg%) added - mmol(%_MgH) retained) x 100/wt soil

CEC = 50(0.01V2-0.003V3) cmol kg soil
AEC =50(C2V3-C1V1) cmol kg_1 soil

Vi=Y-X
V3i=7Z-X

v

NUNAY + YiaoanaAaed
ALNOUAY + HADANAAD

Y

X =
Y =
Z =1MUNaTazalY + vaoanaaod
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3.13 1USanaolsd 10835 volumetric (WATIS 11az935NY, 2542; Adriano and Doner,
1982) Ans1zd lasiensazaeauianald mlnmsasumsazats 0.05M AgNO, Taell K,CrO,

I
i indicator Tnmsaauldaznoudunsves Ag,Cro,

3.14 MIUATIEHMITINUTIATIN (Total  analysis) 193 OAI0E19A287T pressed
powder warialSunas 97 wleeldinseq X-ray fluorescence (XRF) spectrophotometer (Norrish and
Hutton, 1969; Angela, 1982)

a 4 J a 1 a
4. MINATILH0INYTLNOUT LT UDIAU

a d a a [ 1 a 1
4.1 miznriauazdiunaves Tunguoymaautie (Clay fraction) NUVUA

Ann 2 lulnswes TaedB@aenunsadiond (X-ray diffraction: XRD) (Whittig and Allardice, 1986)

a Jd a a 1 1 . . ast
42 amiwwvuﬂuazﬂimmmamﬂuﬂqmumﬂmwu‘ﬂa (Silt fraction) 1A87H
dy v A Jd o Ay ¥ = Y a [ . ) [
RYIVUIITDNY H1Wﬁ‘ﬂllﬂlflﬁEl”]JmEJ‘]Jﬂ‘]JGBHW’UfJQL!ﬂJWIijﬁu (Brindley and Brown, 1980) 81151
Usuaveasyian1g i Usziiu1ae7T relative peak height (e peak area (Whittig and Allardice,
1986)

[

a L4 a a
5. MIUATEUIATUITUINYIVUDIAU

a 9

Y
%

Y 1 a { g 1 o [
1¥dedaunnumnnmaauulaesldnassgidion Jvuaoumans suiukude
4 @ a a a d d a a 1
1 (thin section) tOANEIRadUFINGWEAY TAg TN IZHHIUNADIaNTsAIsTagHLIEZIT

(3509, 2532; Bullock et al., 1985) Adil

51 awAveenannassndiowtaslunasenszaudgaynmaansouiooudl wioy
09: 4 a 09: a o Ja @ 1T A {
NITIUT 0021080 FORAAY FUAY HEZHIgNATTNANNYOIAIDENALTINY

A

a Y Yy A ~ < o 7
5.2 ’E)‘]JﬂuglﬂLlﬁQﬂWﬂiuﬂﬂUﬂQﬂ!ﬂﬂMﬂ§$M1ﬂ! 60 DIAUB ALY L‘].]‘L!L’Ja'l 3-4 ﬂ“ﬂ@ﬂﬂ

QU

A 1 1 dy a (=} A ] a (% 1 a Y 1
wiovuuilvanuduluaulifimasedas (Quugii Tumsendiediesan d1gandi 70 oemm
F4
o a a N o o [ v o o <3
waFed azihldauuan uazdunigiagazgnihang) naswnimihwnildudadaemsunsnans
. . Loz o a ~ a Aq Y d A a 7 %
(impregnation) Futlwiemauvesdalnan gii 001 8 Wldlumswemuulsdanloseon lua
I o a Aaaa J o @ o cy {
Wumsildinadgnser vezalaiulnTuwes Wudriuien Taemheniinaududiasly

NADIRIDY AU
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53 1l laludeuguane (vacuum drying oven) N1AMAU 60 IxuAIATUTON

& = o 1Y o 9 a Y ' ' 2 )

Uszana 6-8 1103 iwennlagaiu desnsadmienlinivegausnos o iiuanududy
2 a ¢ ) v ] o R o Y Y A A

uazmiuuu ladanles oon luaiiaziies suninienazudadi vaindndoungumgiiilszunm 35-

40 pasnsasee 15ual 24 2139

Y ]
54 1MININNAAAI8IAT9AA (diamond saw) THHUNTZINY 5-8 UALNT 1IN
v A Y Y 9 £ @ ] 9) v Aaa I'4 4 e .
Yarmtauladunilauesdieds Taeldnsiasananas la (silicon carbide powder) Wer
Y

o o o w " a Ao < Y Y a Y Y A a a I
HIUU ‘LlWI'JE]fJ'I\?ﬂu'I/]eUﬂlmgﬁf@‘lﬁLLW\?!?EJ‘]J?@EJLL'@'J aumqmwgn 60 oAUy ALYYT Lﬂu!'ﬁﬁ’]

1l5E3n81 6 92 134

o w 1 a a ] o 9 d’d 1 1Y a =1 =
5.5 AedAuINAAUULHNAALN Taglsminldunanveda lnan g 001 9

% 4 4 4
A s Taatanass Tuwnleseen 1@ (cyclohexanone peroxide) Loz InLpadoaniiton (cobaltocteate)

[ a v 1 1 [} = 9 9 09/’ Qy Y o'/
NOANINEAANIDY NLUNUAAV NIV IDULLAD mm"hﬂizmm 24 ¥ 119

5.6 11A19INNAAHUAAVIANNFAAIUIATBIAALI LAZTAAIBHITAYEULAY

o a'.l [} 1 Aa A Y] 1 o

ALI08A MUAIAD INTTNIAI0E1NANUHUUTLINA 0.03 UAANAT 1AsFUNA TUDIULTAIDAK
A A A A Y Y ¢ a a ' . o

NTM oM umMans WodoagalIendoansseisiagiuLazs TUANIW x-nicols 91N
a\ a [ [ o 1 d A a 1 4

Yadenszantaurduaaug (cover glass) tani1lildosdiondosganssamiriagivuazis o

AnMegadugIuINg oAl

=D.
o))

aMmUNANHI
= a o o = v Y 1
1. ﬂ'liﬁﬂ‘}}]’]cl,uﬂ’lﬂﬁu'lu ‘Uﬁ!’quﬂﬂﬁ‘l\jﬂglaﬂgjuaﬂﬂlﬂﬂq‘l@ﬂla\jﬂjglﬂﬁq'ﬂﬂ hlﬂllﬂ
[ @ A o A o dy A Aq Yo o 9 A9
Tandaszoes vays dunys Wuiuiaeuildiils: Tonilunmslgnlinatudu orams

&%

Judnlenag

a o Y a wva Y Y a wva a A
2. ﬂTﬁ’JLﬂiWﬁWiu‘H@ﬂﬂ@]UﬁﬂWﬁ Glf]f‘ﬁ"ENL]JQ]‘]JGIﬂ?i"llf]\?mﬂ'JGIleJﬂW'JT]Eﬂ AUSINHAT
a [ J Aa a 4 A 1 a o @
UHIINIIAULNHATAITAT INYUVAUNNLYU LASNITUATIEUTNUANILTUDIAU U TI1UD

a & A 1Y { A o { A
’JVIEJ'IﬁWﬁ'GIiLﬁ?JﬂﬁWGMU1ﬁﬂH ﬂﬁJ‘WﬁN‘Lﬂﬁﬂu NIUNNA
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mmsﬁnmuaﬁmmﬂ

HAMIANYIMITUdALaZanYUZYT29U0AUADUNNMTNBATARAININIING Y
nguunslauInumedanzian iuoeninesldveslszmalne Usznoudreanuymznaly uaz

daugiuinervesauluauy auianiemenn guliamandl vesauusSHUNANYI 6 VS

1 Aa o I $ a {2 { { 1
Tasuaazusnuivualdiiufinou (pedon) Faruen Usiasianiganamisovenldn

v
= a

I a $ I ] \ g 1Y
(FuAUNIIA (soil individual) (Buol et al., 2003) uaziiluniisn@nnganausassuieninga

q

D.

E4
2

a 9 v a = = =\
auldnsunnanvae (01, 2548) TagnamsAnyNaal
1. dnvam liluazdugineanuvesau

1 v v
anvazn lluardugiuineauiuvesaundimsaneing 6 u5w uaasl3lu

mosenindaaulunianuin o uazluaisnen 1 uagasnan 2

= =
1.1 Waau 1 (N1NN 2)
a A 19 1 o Y 1 A @ Y] dy A
UiL'Jﬂ!ﬁﬂWHWGUhliW’JEJIﬂQ ’E)Hﬂﬂﬁilfliﬂ\ilﬁu@ WHIATSYDI WUNUANNFINN
Y @ a I a a @ v A
53@‘]J'V]$Lﬁﬂ'luﬂﬁ'l\‘] 37 LUNg aﬂymmmﬂu@uﬁﬂum ﬂuﬁwmmmwawﬁmsﬂﬂmmu

~

Y Y o A I o v . o to A a A § A
Ap-Bt FagAusuilailuiaganfiig (residuum) 910MIRHIOIAUNVOIRULNTHA AN INANUN
I~ a 1 a = a A = 9
Lﬂuunammaumwmmm@m llﬁﬂ'l‘Wiq]iJﬂizLVIﬁLLUUQﬂﬂﬁuﬁ@uﬁ’lﬂ UANUAAUNTDYAL 2
a a S a =< J = ' S a Y a I
AUNUNITIISUIYUIA ﬂ'liclﬂ‘]JG]ﬂJu'l‘]J'luﬂa'N uaznmiUlwameumuWmﬂumuﬁ’amuﬂaw

o = ] g’ ya K 1 a YA o = I (]

GUmZTl'lﬂ'liﬁﬂ‘]el158@Uu’]1@ﬂuﬁﬂﬂ3’l 210 LHUALNAT ’ﬁﬂ'lWﬂ']51%%@uﬂlm3ﬂ1ﬂ’liﬁﬂﬂ’llﬂu“ﬁ3\1

Wnulaanaannlgniudilzvds

a =3 a aA :I ' dy a < a 1 =

Auuuan 18 udmas Jmmiduiiaasey edwiluausuluniie i

Tassadrvesduuuudoumasuyuuy Jvuaazidoanaunais innuaamuiunai wy
A 1 Y 9 09/' Aa = =< 09/’ a 1 Aa 3

nienivinauanaisldaoudrannnnduauuuanasldsruauan aulumaauuiu

ﬂiﬂqullﬁﬂMWﬂﬁﬁﬂﬁﬂ%ﬂMWﬂ (pH 4.0-5.0)



a 9 o a Ao = A @ a 1 a a o @ = Y
AN 1 sllﬁllquﬁﬂﬂhlﬂel]ENQLlﬂﬂ'lﬂ'liﬁﬂ‘H'l ﬂﬁaWﬂﬂﬁ%WﬂﬂuﬂQNLLﬂiu@ mnm%wvhmmmmaaﬂmElﬁmmﬂizmﬁ"lm

Pedon Parent materials Landform Surrounding Drainage Permeability Depth of Elevation
landform ground water MSL
Slope % Runoff (cm) (m)
1 Residuum derived from weathered granite Lower midslope of low Undulating Well drained Moderate >210 37
residual hill 5 Moderate
2 Mixed wash, Local alluvium derived from Dissected lower footslope Undulating Well drained  Moderate >200 80
metasrdimentary rock local alluvium derived 5 Moderate
from granite
3 Residuum derived from weathered coarse Shoulder slope of residual hill Undulating Well drained Moderate >200 137
grained granite 4 Moderate
4 Wash over residuum derived from Upper dissected footslope Undulating Well drained Moderate >200 54
weathered granite 5 Moderate
5 Wash and residuum derived from weathered  Lower coalescing Undulating Well drained Moderate >200 24
granite
3 Moderate
6 Residuum derived from weathered coarse Dissected lower footslope Undulating Well drained Moderate >195 67
grained granite 3 Moderate

{4
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H o a a { Aa a a Iy o Y
M990 2 dUTUIMNAUINVBIAUNRANNINAULNTHA VTNUmeianzianz Tusonneqld

Horizon Depth Soil color Texture Sturcture Consistence Boundary Field Others
(cm) Mottle pH
Pedon 1 Typic Kandiudult
Apl 0-18 10YR6/2 SL 2, f-m, sbk H, SF, Clear, 4.5 Common variegated sands, few traces of dead roots
SS/Sp smooth
Ap2 18-35 Mixed 10YR6/3, 10YR5/2 SL 2, f-m, sbk H, SF, Abrupt, 4.0 Common variegated sands, few traces of dead roots
SS/Sp smooth
Btl 35-65 Mixed 10YR6/3, 10YR6/2 SCL 2, f-m, abk H, F, Gradual, 4.0 Common variegated sands, few traces of dead roots, few
MS/MP smooth quartz fragments
Bt2 65-98 Mixed 10YR6/3, 10YR7/2 SCL 2, m-c, se-abk  H, F, Gradual, 4.0 Common variegated sands, few traces of dead roots, few
VS/VP smooth quartz fragments
Bt3 98-130 Mixed 10YR6/3, 10YR7/2 SCL 2, m-f, se-abk  SH, F, Clear, 4.5 Common variegated sands, few traces of dead roots, few
10YRS/6 MS/MP smooth quartz fragments, few fine cracks
Bt4 130-150 Mixed 10YR6/3,10YR7/2 SCL 2, m-c, se-abk  SH, SF, Clear, 4.5 Many variegated sands, few fine cracks
10YR5/6 MS/MP Smooth
Bt5 150-172  Mixed 10YR6/3, 10YR7/2 SCL 2, m-c, se-abk  SH, SF, Clear, 4.5 Many variegated sands, few fine cracks, few large spots
5YRS5/6, 10YR6/8 MS/MP smooth of iron oxide coated sand (5YR5/6)
Bt6 172-200°  Mixed 10YR7/4, 10YR7/2 SGSCL 2, m-c, se-abk SH, SF, - 5.0 Few variegated sands, few quartz fragments, common
10YR6/8, 2.5YR4/8 MS/MP large spots of iron oxide coated sand (10YR6/8)
Pedon 2 Typic Kandiudult
Apl 0-10 Mixed 10YR5/2, 10YR3/6 LFS 1-2, f-m, sbk ~ SH, F, Clear, 5.5 Common variegated sands, few traces of dead roots
SS/SP smooth
Ap2 10-23 Mixed 10YR5/3, 10YR7/3, LFS 2, f-m, se-abk  SH, F, Clear, 5.5 Common variegated sands, few traces of dead roots few
10YR3/1 SS/SP smooth spots accumulation of organic matter
AB 23-42 Mixed 10YRS5/3, 7.5YR6/4 SL 2, f-m, se-abk H, F, Clear, 5.5 Common variegated sands, few spots accumulations of
10YR4/2 SS/SP smooth organic matters, few charcoal fragments
Btl 42-75 Mixed 10YR5/3, 10YR6/4 SL 2-1,f-m, sbk SH, F, Clear, 5.5 Common variegated sands, few spots accumulations of
SS/Sp smooth organic matters

4



MS519N 2 (919)

Horizon Depth Soil color Texture  Sturcture Consistence Boundary Field Others
(cm) Mottle pH
Pedon 2 (cont.)
Bt2 75-100  Mixed 10YR6/3, 10YR5/3 SL 2-1,f-m, sbk SH, F, Clear, 6.0 Common variegated sands, a large krotovinas as a
10YR3/1 SS/SP smooth longitudinal band
Bt3 100-130  Mixed 10YR7/3, 10YR4/3 SL 2-1,f-m, sbk  Soft, F, Gradual, 5.0 Common variegated sands, few spoted accumulations of
SS/SP smooth quartz fragments, sizes of quartz fragment increase
Bt4 130-158  Mixed 10YR7/4, 10YR5/3 SL 1, f-m, sbk Soft, F, Clear, 5.0 Common variegated sands, few spot accumulations of quartz
SS/SP smooth fragments, sizes of quartz fragment increase
Bt5 158-195"  Mixed 10YR6/4, 10YRS5/3 SGSL 1, f-m, sbk Soft, F, - 5.0  Common variegated sands, few spotted accumulations of iron and
SS/SP manganese oxides, sizes of quartz fragments increase
Pedon 3 Typic kandiudult
Apl 0-12 Mixed 10YR6/8, 10YR7/4 SL 2, f-m, sbk H, SF, Clear, 6.0 Common variegated sands, common quartz fragments,
10YR4/2 SS/SP smooth common traces of dead roots
Ap2 12-26 Mixed 10YRS5/3, 10YR7/3 SL 2, f-m, se-abk  SH, SF, Clear, 5.5 Common variegated sands, common quartz fragments, few
10YR3/1 SS/SP smooth traces of dead roots
Btl 26-40 Mixed 5YR6/8, S5YR6/6 SL 2, f-m, se-abk  H, SF, Clear, 5.0  Few variegated sands, common quartz fragments,
SS/SP smooth few trace charcoal fragments
Bt2 40-60 Mixed 5YR6/8, 7.5YR6/6 SL 2, f-m, se-abk  H, SF, Gradual, 5.0  Few variegated sands, common quartz fragments, few traces
SS/SP smooth of dead roots, few traces charcoal fragments
Bt3 60-80 5YR6/8 CSL 2, f-m, sbk SH, SF, Gradual, 5.5  Few variegated sands, common quartz fragments, few traces
SS/SP smooth of dead roots
Bt4 80-110 Mixed 5YR6/8, SYR5/6 CSL 2, f-m, sbk SH, SF, Clear, 5.5  Few variegated sands, common quartz fragments, very few
SS/SP smooth traces of dead roots
Bt5 110-140  5YR6/8 SGCSL 2, f-m, sbk SH, SF, Clear, 5.5  Few variegated sands, common quartz fragments,
SS/Sp smooth very few traces of dead roots
Bt6 140-170  Mixed 5YR6/8, 7.5YRS5/3 SGCSL 2, f-m, sbk SH, SF, Clear, 6.0  Few variegated sands, common quartz fragments
SS/SP smooth
Bt7 170-200° Mixed 5YR6/8, 7.5YR6/6 GLCS 2, f-m, sbk SH,SF,SS/SP - 6.0  Few variegated sands, many quartz fragments

9¢



MS519N 2 (919)

Horizon Depth

(cm)

Soil color

Mottle

Pedon 4 Typic kandiudult

Ap
Btl
Bt2
Bt3

Bt4

Bt5

0-21
21-45
45-74
74-104

104-140

140-170

170-200"

Mixed 10YR4/3, 10YR6/4

Mixed 10YR6/4, 10YR6/6,
10YR4/3
Mixed 7.5YR6/6, 7.5YRS/3

Mixed 7.5YR6/8, 7.5YRS5/6

Mixed 7.5YR6/8, 7.5YR5/6
,5YRS/8, 10YR7/6

Mixed 7.5YR5/6, SYR6/8,
10YR7/6, 5YRS/8

Mixed 10YR6/6, 5YRS/S,
10YR7/6
2.5YR4/6, 5YR4/6, 10YR6/8

Pedon 5 Typic Kandiudult

Ap
Btl

Bt2

Bt3

0-20

20-48

48-78

78-110

Mixed 10YRS/2, 10YR6/4,
10YR7/3
Mixed 10YR7/4, 10YR5/2,
10YR&/2
Mixed 10YR6/4, 10YRS8/2

5YR6/8, 10YR6/8, 7.5YRS/8
Mixed 10YR7/4,2.5YR&/1

10YR5/8, 10YR6/8, 5YR6/8

Texture

SL

SCL

SCL

SCL

SCL

SGSCL

GSC

SL

SCL

SCL

SC

Sturcture

2, f-m, sbk

2, f-m, se-abk

2, f-m, sbk

2, f-m, sbk

2, f-m, sbk

2, f-m, sbk

2, f-m, sbk

2, f-m, sbk

2, f-m, sbk

2, f-m, se -abk

2, f-m, se-abk

Consistence

SH, SF,
SS/SP
SH, SF,
S/P

H, SF,
MS/MP
H, SF,
MS/MP
H,F,
MS/MP

SH, SF,
MS/MP

VH, F,
MS/MP

SH, SF,
SS/SP
H, SF,
MS/MP
H,F,
MS/MP
H, SF,
MS/MP

Boundary

Abrupt,
smooth
Clear,
smooth
Clear,
smooth
Gradual,
smooth
Gradual,
smooth

Abrupt,
smooth

Abrupt,
smooth
Clear,
smooth
Clear,
smooth

Clear,
smooth

Field
pH

4.5
4.5
4.5
4.5

4.5

5.0

5.5

4.0
4.5

4.5

5.0

Others

Many variegated sands, few traces of dead roots,few
charcoal fragments

Common variegated sands, few small ant’s wests, few
traces of dead roots

Few variegated sands, common quartz fragments, very
few small ant’s west

Common variegated sands, few quartz fragments,
common large ant’s west (termite)

Common variegated sands, few quartz fragments, few
krotovinas, few large ant’s west, sand pockets

Common variegated sands, few quartz fragments, few
large ant’s west, few iron oxide nodules (10YR6/8)

Few variegated sands, common iron oxides separations,
common nodules (10YR6/8)

Few fine variegated sands, common medium and few
la;u;)ge pores , few traces of dead roots

Few fine variegated sands, two large remnant of ant’s
west, few large pores, few traces of dead roots
Few variegated sands, few fine cracks, vary charcoal
fragment, few large ant’s west

Few variegated sands, few fine cracks, few fine soft Fe oxides
nodules (5YR6/8), few vertical cracks across horizon thickness
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MS519N 2 (919)

Horizon Depth Soil color Texture Sturcture Consistence Boundary Field Others
(cm) Mottle pH
Pedon 5 (cont.)

Bt4 110-140 Mixed 10YR7/4, 10YR7/2, SC 2, f-m, sbk H, F, Clear, 5.0 Few variegated sands, few fine Fe oxide nodules (5YR6/8),
10YR&/1, 2.5R8/1 MS/MP smooth common indistinct separations of clay and iron oxides
7.5YR6/8, 10YR6/8, 5YR6/8

Bt5 140-170 Mixed 10YR7/4, 10YRS8/1, SC 2, f-m, se-abk H, F, Clear, 4.5  Few variegated sands, few fine cracks, few fine soft Fe oxide
10YR6/2 MS/MP smooth nodules (10YR5/8), few fine cracks, common indistinct
2.5YR5/6, 5YRS5/8, 10YRS/8 separations of clay and iron oxides

Bv  170-200+ Mixed 10YRS8/1, 10YR7/4 SGSC 2, f-m, se-abk H,F, - 5.0 Few variegated sands, few fine cracks, few fine soft Fe oxide
10YR6/8, 2.5YR4/8 MS/MP nodules (10YR5/8, 10YR6/4), common distinct separations of

clay and iron oxides, some parts are semi-hardened
Pedon 6 Typic Plintudult
Ap 0-10/12  Mixed 10YR5/2, 10YR5/4 CSC 2, f-m, sbk  H, SF, Clear, 5.0 Very few variegated sands, few quartz fragments, few traces
MS/MP smooth of dead roots
Btl 12-35 Mixed 7.5YR6/8, 10YR5/4, CSC 2, f-m, sbk  H, SF, Clear 5.0 Very few variegated sands, few quartz fragments, few traces of
5YR6/6 MS/MP smooth, dead roots
Bt2 35-60 Mixed 7.5YR6/6, 5YR6/6 SGCSC 2,f-m,sbk H,F, Clear, 5.5 Common quartz fragments, few coarse ferruginized rock
MS/MP smooth nodules
Bt3 60-80 Mixed 5YR5/6, 7.5YR6/6 GCSC 2, f~-m, sbk  H, SF, Gradual, 5.5 Common quartz fragments, few ferruginized rock nodules, few
2.5YR4/8, 10YR7/8 SS/MP smooth clays and iron oxide separations
Bt4 80-100 Mixed 5YR5/6,7.5YR6/6, VGCSC  2,fm,sbk H, SF, Clear, 5.5 Common ferruginized rock nodules, common quartz fragment
10YR6/8, 10YR&/3 SS/MP smooth common clays and iron oxide separations
Bvl 100-126  Mixed 5YR5/6,7.5YR5/6 VGCSC 2,f-m,se-abk H, F, Clear, 5.5 Many iron oxide hard fragments, many nodules(10Y5/8), man;
2.5YR4/6,2.5YR5/8, I0YR5/8 MS/MP smooth clays and iron oxide separations, few fine cracks
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MS519N 2 (919)

Horizon Depth Soil color Texture Sturcture Consistence Boundary Field Others
(cm) Mottle pH
- Pedon 6 (cont.)

Bv2 126-155 Mixed 7.5YRS/6, 5YR5/6 VGCSC 2, fm, se-abk H,F, Clear, 5.5 Many iron oxide hard fragments, many nodules (10YR4/8),
10YR5/8, 10R4/8 MS/MP smooth many clays and iron oxide separations, few fine cracks

Bv3 155-195+ Mixed 7.5YR5/6, 5YR5/610R4/8, VGCSC 2, f-m, se-abk H,F, 5.0 Many iron oxides hard fragments, many nodules

10YR5/8, 10YR6/8, I0YRS/S, MS/MP (7.5YR5/8) , many clays and many iron oxide separations,
10YRS/2, 7.5YR5/8 few fine oracks
HUBTIA

Texture Structure Consistence

LFS = loamy fine sand 1 = weak Dry Moist Wet

SL = sandy loam 2 = moderate VH = very hard SF = slightly firm S = sticky

SCL = sandy clay loam 3 = strong H = hard F = firm SS  =slightly sticky

SL = clay loam 1-2 = moderately weak SH  =slightly hard MS = moderately sticky

GCSL = gravelly coarse sandy loam f = fine S = soft P = plastic

SGCSL  =slightly gravelly coarse sandy loam m = medium SP  =slightly plastic

SGSL = slightly gravelly sandy loam c = coarse MP = moderately plastic

SGSCL  =slightly gravelly sandy clay loam abk = angular blockly

VGCSC = very gravelly coarse sandy clay se- abk = semi-angular blockly

SGCSC  =slightly gravelly coarse sandy clay sbk = subangular blockly

GCSC = gravelly coarse sandy clay

GSC = gravelly sandy clay

SGSC = slightly gravelly sandy clay

CSC = coarse sandy clay

SC = sandy clay

6¢C
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Horizon Depth Microstructure Basic component c/f related b-fabric Pedofeature
(cm) Structure Void c/f ratio Coarse Fine distribution
at 10 um fraction fraction
Pedon 1 Typic Kandiudult
Apl 0-18 Pellicular, Simple packing 80:20 Quartz Pale grayish brown clay Chitonic, Undifferentiated None
bridged grain to fine silt Gefuric
Bt2 65-98 Granular ~ Compound packing, 70:30 Quartz Light grayish brown Porphyric Undifferentiated, None
planar Porostriated, granostriated
Bt4 130-150  Granular ~ Compound packing, 65:35 Quartz Light grayish brown Porphyric Undifferentiated, None
planar Porostriated, granostriated
Bt6 172-200°  Granular Compound packing, 60:40 Quartz Yellow Porphyric Undifferentiated, None
planar Porostriated, granostriated
Pedon 2 Typic Kandiudult
Apl 0-10 Compact Simple packing 98:2  Quartz, Feldspar, Grayish brown clay to Chitonic ~ Stipple to Undifferentiated None
tourmaline fine silt
AB 32-42 Compact Simple packing 90:10 Quartz Grayish brown clay to Chitonic ~ Stipple to Undifferentiated ~ Yellowish brown clay
fine silt coatings on quartz grain and
in voids
Btl 42-75 Compact Simple packing 90:10 Quartz Grayish brown clay to Chitonic ~ Stipple to Undifferentiated Silt and clay coatings
fine silt surrounded on quartz grain
Bt3  100-130  Compact Simple packing 90:10 Quartz Grayish brown clay to Chitonic ~ Stipple to Undifferentiated Silt and clay coatings
fine silt surrounded on quartz grain
Bt5 158-195 Compact Simple packing 90:10 Quartz Grayish brown clay to Chitonic ~ Stipple to Undifferentiated ~Clay mixed with iron oxide
fine silt yellowish brown, Clay
infillings
Pedon 3 Typic Kandiudult
Apl 0-12 Bgr(;%ti: d Simple packing 95:5 Quartz Brown to strong brown Gefuric Undifferentiated Animal excrement
Ap2 12-26 Brldged Simple packing 90:10 Quartz Yellowish brown Gefuric Undifferentiated Clay c.oatlr'lgs,
grain Clay infilling
Bridged Simple packing 85:15 Quartz Yellowish brown Gefuric Undifferentiated Clay coatings,
B2  40-60 ; e
grain Clay infilling
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Horizon Depth Microstructure Basic component c/f b-fabric Pedofeature
related
(cm) Structure Void c/f ratio Coarse Fine distribution
at 10 um fraction fraction
Pedon 3 Typic Kandiudult
B3 60-80 Bridged grain ~ Simple packing 85:15  Quartz, weathered Yellowish brown Gefuric Undifferentiated Clay coatings,
granite fragments Clay infilling
Bt5 110-140 Bridged grain  Simple packing 85:15  Quartz, weathered Yellowish brown Gefuric Undifferentiated Clay coatings,
granite fragments Clay infilling
Bt7 170200 Bridged grain  Simple packing 85:15  Quartz, weathered Yellowish brown Gefuric Undifferentiated Clay coatings,
granite fragments Clay infilling
Pedon 4 Typic Kandiudult
Apl 0-21 Briged grain Simple packing, 85:15 Quartz Yellowish brown to light Close Stipple speckled to Clay coatings
Vughs brown clay to fine silt pophyric undifferentiated
Bt3  74-104 Vughy Vughs 50:50 Quartz Yellowish brown to light Close Stipple speckled to Clay coatings, Fe-oxide
brown clay to fine silt pophyric undifferentiated impregnated nodules
BtS  140-170 Vughy Vughs 50:50 Quartz Yellowish brown to light Close Stipple speckled to Clay coatings, Fe-oxide
brown clay to fine silt pophyric undifferentiated impregnated nodules
Bv  170-200° Vughy Vughs 50:50 Quartz Yellowish brown to light Close Stipple speckled to Clay coatings, Fe-oxide
brown clay to fine silt pophyric undifferentiated impregnated nodules
Pedon 5 Typic Kandiudult
Apl 0-20 Vughy Vughs 80:20 Quartz Yellowish brown clay to Gefuric, undifferentiated None
fine silt Chitonic
Bt3  70-110 Vughy Vughs 60:40 Quartz Pale brown clay to fine Gefuric, undifferentiated Clay coatings
silt Chitonic
Bt5 140- Vughy Vughs 20:80 Quartz Pale brown clay to fine Gefuric, undifferentiated Clay mixed with iron
170" silt Chitonic oxide mottles
Pedon 6 Typic Plinthudult
Btl 12-35 Subangular Planar, Vughs 60:40  Polycrystalline Yellowish brown clay close  Stipple speckled, very few  Ferruginous compound
blocky quartz porphyric grano, porostriated nodules, limpid aspect
Bt3 60-80 Subangular Planar, Vughs 50:50  Polycrystalline Yellowish brown clay close Stipple speckled, few Iron oxide, locally
blocky quartz porphyric grano, porostriated impregnated fine material
Bv3 155-195  Subangular Planar, Vughs 25:75 Quartz Yellowish brown clay close Stipple speckled, few Iron oxide locally
blocky porphyric grano, porostriated impregnated fine material
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2. ANUHUIUUTINVDIAY

ANUANUIUUIINUDIAU TAYIT core method (Blake and Hartge, 1986) Wi1313A19¢
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6. 1waneanala (NWN 19)
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Ysunauaadeniana ld wudn auuuveanniiaou Jaregluszaudiuin e
a d a o a 1A @ a 1 ~ 1 [l v o
nszvedlunde 0.15-1.10 tyud lyanan lansy Tudua1svesnniaey Uaredlussaud

1 Aa g a o a 1A [
N UaAnsIzviog lunds 0.14- 2.49 15ua luanan lansuy

YsuamuniiFeuiianala Wy auuuvesniiaeu lnedluszaudminiian

a I'd Aa v a 1T A @ a 1 1 [ o o'
Inzredlunde 0.06-0.22 15ud lyanan lansy Tudua1svesnniaou Naredlussaud

b1l

S

110 a1 ez luiide 0.02-0.61 wud Tuagen lansu

Ysuma TnumaenGouinana ld wui auvuvesnniiaou aregluszaudmin fian
a d a o a 1 Aa [ a 1 1 v (% c;
Wnsrzvied Uiy 0.04-0.09 15ua Tuaden laniy Tuauawveanniiaeu Naegluszaudm

1A d Aa o a 1A o

WIn UAIAIIzHeg luiNds 0.01-0.07 tyud Tnanen lansy

YsmaTwdeuianald wud Auvuvesniinou Jaegluszaudminialu

) B d A o a 1A o a v ~ S 1

naN UA1IATIZHRE luNds 0.07-0.51 1vud Iuanen lansy Tuauasvesnniiaeu Uareglu

(% o' ) 4 ] a o a 1A [
sraudnnndahunan daimsizvegluiids 0.12-0.79 wua luaden lansuy

Usuaaadeon uuniimey TnunaFoy uaz Ta@eunana ldluauniinisdnm
~ = Y = = 9 < Y a I~
6 finou WU IyanaInIuAINan tazianuulsdsiuthaantesluay Wuwauiain
v Y
dasimrzazaren lumisulunihdaau vazmelunindaauisduuutazauais Usuia
= aS A =S = =) 1 a (; d' [ 9 o a A d'
uaaren Luniley Inunmdey tas Indeuineglulsunaduiesnniagauduiadun
I~ a a A Aa =\ ==t = = I~ o 1 9
Wuruunstia NSmaunaiey uuntiiey Inunasen uas Tnpsuilueenilsznovegiios
1 A 4 a A o
ANUUULLEDAAUATHUTAT (Sanchez et al., 1983; Hamdan and Bumham, 1996; Boul et al.,

2003)



65

-1 -1
Ext. Ca (cmol kg ) Ext. Mg (cmol kg )
0.00 1.00 2.00 3.00 0.00 0.20 0.40 0.60 0.80
0 ‘ : 0
20 7 20
40 40
60 60
E 80 E 80
N N2
= =
= 100 - 2 100
D D
< -]
120 120
140 140
160 160
180 | 180
200 200
f VU
1 -1
Ext. Na (cmol kg ) Ext. K (cmol kg )
0.00 0.50 1.00 1.50 0.00 0.02 0.04 0.06 0.08 0.10
0 | 0 | |
20 20 |
40 40
60 60
E 80 T 80
N2 N
=
£ 100 - £ 100 -
3 D
< -]
120 7 120
140 7 140
160 - 160
180 7 180
200 200
f N|

—8— pedon1 2 Pedon2 A Pedon3 & Pedon4 —® Pedon5 —O— Pedon 6

d' o v J 1 a =) A Y 9 a J= = A @ 9
MWA 19 anuduiusszrnalsnataaeunanala (n) Usuauunili@eunanala (v)
s la@eunanald () uag U Twunadeunana la (1) AUANUANUDI
AUNNINTANTN



66

7. anuilunsananald (1w 20 n)
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a v J v A 1a 1 [~ 1 U a aa
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10. 6A513508aZANNBNAWDE (NN 21 V)
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dun3eingNogludu (Eswaran ef al, 1993; Comell and Schwertmann, 2003) FI60AARBINUNANT
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9

AogluNdy 0.615-5.375 niuaenlaniy diulSmaesgitinoasyluduauarsiaeglu

Nae 0.472-7.108 PFUHAON lans
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Extractable Al (g kg

Pedon 1 Pedon 2 Pedon 3

0.00 0.50 1.00 1.50 2.00 2.50 0.00  0.50 1.00 1.50 2.00 2.50 0.00 0.50 1.00 1.50 2.00 250

|
Apt Apl
ap2 N Ap2 [
Bt1
AB § i
B2 [
Bt1 8
B3
B2
Bt4 |
B3 |
= Bt5
B4 Bt [
Bt5 | Bt7
Pedon 4 Pedon 5 Pedon 6
0.00 1.00 2.00 3.00 4.00 0.00 2.00 4.00 6.00 8.00 0.00 2.00 4.00 6.00 8.00
Ap W Ap R Ap
Bt1 | Btl Bt1
B2
= B2 I Bt2 N
H = =
5 B3 E
= B3 B3
Bt4
B4 | Bt4 [N
- Bvl P
Bts B Bt5
= =) Bv2
Bv Bv Bv3

B Al NS E Al

3 o 4 1 Aa o { @ Yy iy . . . .
Mui 23 anuduiusizrivezgivuidna 1dA1e dithionite-citrate-bicarbonate  (Al),
ammonium oxalate (Al) 118 sodium pyrophosphate (Al ) AUAMNANVOIAUATN
Y [
FusuHaAuNMIMTANY

A o 9

11.2.2 Ysunaezgitivianadiedituen Tuowesnauan (Al)  Feoglugil

o {1 1 a aaa a J a A

pdugu 3UNIee emsinalfaseuadl (active Al) nazglasisznoudunidzadou Nog
J J

Tugdvesmssznoulensonloauazoondlensonlan (McKeague er al, 1971; National

Soil Survey Center, 1996) MInMsAnlsINmezglitiunanadIe suon Tulsusonyuan
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a

a QaJJ = 1A a o d‘ [ 9 a a1 1 a o 1
YOIAUNG 6 NADU WU uﬂsmmazauuwmﬂ% Tuanuuu Uareglunds 0.429- 1.761 N5y

U bl

v
A v A v

aon lansu danlsmmezgiiuianaldluaudis aeglunds 0.566-2.409 niudenlanu

£l

11.2.3 Wsnaezgivniadadie3 In@en InTsemila (A1) Faeglugy

A3DUNTHFIFoU (McKeague et al., 1971; National Soil Survey Center, 1996) HAMIANEIAY

o

9 1
M6 WAy wunluduuu Taegluids 0.810-3.640 niuden laniu dauilsuuezgiiniun

'
I} v

ana laluauais aegluiide 0.214-3.089 nsudsnlaniy Taenuisumesgiiividana

[

Y axs A v o Jdo a a = A Aa Aa
AT HazlANUANTUS AT IR UNIsTagnlegluau(Bera e al, 2005) Tagluauuuay

IS

Haaennluauans

U

v 9 [ -4

azgliunananeIsuen lutsueenyuanszianuduiusiulsua

@ 1

a a a a ~ a d A
AumiienTuAy (Osodeke er al. 2005) UsmmozgitiniogluzilasounidFedouaziing

u

4 ] v
Yaailaseldunduiioauiinfiowdini1 6.5 (Zhang e al., 1997) pzgirivazgnilanildes

@ Y o A

somnluvariingdusiiiaduiimsaatoda Tugeonlyd laasenlud uazoondlansonlad

Q

P4 H
S =3

A a o = a2 < A o 4 o < s =K .
taziieaulongnyuInamanuazezgiivazlasugnneduguiuginiinan (Dolui

I a A o = Aov ad 4 [ a aAda 9
and Bara, 2001) WUNAUNNMINTANY WUDLQUUUN uesndsznounuansdounsdyston uay

QU

] A

{uesdsynenlunigama deeglugli lidluivdeivuaz liteslhlumafalgasouad

(Drabek et al.,2005)
11.3 uuanida (AN 24)

a { [ a d a 4

11.3.1 Wsunauesmiananald1ae37 1a 15 To Tud Himsaluasuea (Mn)
a9y A ~ @ I a A A Y ad dy ' = o A
nandesmnniofeunumandase susmilaiana 10 laedsil ogluginan giledagiu ia
Aa Y a ada 9 . .
ST baan Lng‘ﬂfﬁi‘ﬂizﬂﬂlli’)l.!‘l/li&llﬂfﬂ“]ﬂi’)u (Mehra and Jackson, 1960; National Soil Survey

Y

Center, 1996) HaN3ANYIAUNG 6 iAoy Wy Tuauuy Haregluids 0.000-0.228 nSuse
Alansu drulsuaunemiladasziana ldlududn awegluiids 0.000-0.227 nsude
a o A a = ~ ~ Y v Aa a ' ~ v
nlaniu Wenasannlssuieumsazauumemiamelunihdaauuesauuaaziaou Wy

a Y
Usiamsazaniiuul Tdvanasnuanuan
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Extractable Mn (g kg )
Pedon 1 Pedon 2 Pedon 3

0.000 0.010 0.020 0.030 0.040  0.000 0.050 0.100 0.150 0.200 0250  0.000 0.050 0.100 0.150 0.200 0.250 0.300

Apl
Ap2 [
Bl

B2 [

Horizon

B3
B4 [
Bts

Bt6

57

Pedon 4 Pedon 5 Pedon 6

0.000 0.020 0.040 0.060 0.080 0.100 0.000 0.020 0.040 0.060 0.080 0.100 0.120 0.000  0.005 0.010 0.015 0.020 0.025 0.030

Ap

Bt1

Bt2

Horizon

Bt3

Btd

Bt5

Bv

= Mn, B Mn B Mn

0 p

$ v o J ' { @
Mui 24 anudusiusseranuusmilananald@ae dithionite-citrate-bicarbonate  (Mn,),
ammonium oxalate (Mn,) 1/a¢ sodium pyrophosphate (Mn,) AUANUANVBIAUMY

'
a =

Y
Fusudaaunmmsanm

1132 USunammamilananadlieisuon Tudioneonaian (ammonium  oxalate:
A A [ Qddy 1 [ a Ada 9
Mn) tmilananalaedsiedluglodugiu tazglasduniamasou (McKeague and Day,
Y
1966; National Soil Survey Center, 1996) WamsANYIAUN 6 fiaon wuTuauuw Haegluids
0.018-0.238 nFugen lansu drudsmamusmiananaldluauan Jaedlunds 0.001-0.220
nsusenTansy diedinsanlSesusumsazauuuemilanmelunindaauuesduuaazinou

1 =) = 9 =
WUN ‘]Ji11']‘@1!ﬂﬁﬁ'gﬁ'iﬂlLLH’JIHM'@@EIW]'I?J?YJHJEIﬂ
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1133 Ysmnawuamilananade33 landen InTsweaima (sodium  pyrophosphate:
A A %] at dy ' a Ada 9 . .
Mn) wmilaiana lagdsHog luzlmsdunidwatsou (McKeague, 1967; National Soil Survey
Y
Center, 1996) HAMIANEIAUNY 6 WADU WuNTuALLY Uareg lunde 0.005-0.059 nFuaen lansy
1 a A A d‘ v Y a 1 S 1 a o 1Y T A cu tﬂ'
dlSnaemiladasznana la luauan Iaegluide 0.002-0.022 niuaen lansy 1o
wasalSsumeumsazaunuamianmelunidaauvesduuaaziaeu wud Usuams

= Y =2
geauluun TULaAaIUANNAN

a = J o = ' S A~
Ysmnansmiialugdesn leduazedugiuziimdaaaosnniuison
Aa A 1 ] a A A L] a ada 9 =1 1
PIAUNAININNI 6.5 AauTauamilanegluglamssunidiageusziinis/aailaey
9 dgl A a a1 A o' J A A @ a Aa A A
TdmnnvuieAuiiafitosdni 6.5 (Zhang et al., 1997) WuNAURdaBAIINTULNTHA 1T

~ I 4 °
uambatluesnilszneudi
a d =
5. MSINTITHHANMANNTIN

pamsdazHUSnasIgae 9 muaiisuvesduiiiatnnniunguunsin a6
USnw 1A% X-ray fluorescence spectrophotomety (XRF) lugilansilsznousenleduestanou
(Si) ozgiiu (A) wan (Fe) wamila (vn) Insdlon (Ti) Tmdon (Na) uunilidoy (Mg)
TwumanFen (K) tazunaidon (Ca) taasluasiei 4

v
a =

@ a 1 a :/l a aa < S 4
AunNannMNAunquunsians 6 usnu Fanouoen lvailussdilsznovgegalu
Y v a 1 Ao Y =3 A ana I 4 [ 1
HuUINAAU ﬂgiuWﬁﬂi@ﬂﬁ% 95.97 94 57.86 Luﬂﬁ%1ﬂcﬁaﬂﬂulﬂu‘51ﬂ@Qﬂﬂizﬂﬂﬂﬁaﬂ‘ﬂ@\uli
a a [ s 2 VA v Aa { o <3| '
Ugugiivaeyila Taommzusmoad Fauiluus inuinnga lumihdaeauimsanyuazius

9 QU

s A a a J A A ' o o
ENﬂﬂizﬂ’ﬂ‘mﬂ‘W“Umﬂgl,u?iullﬂiumWi1$LﬂuLLi“l/liJﬂ’JHJ‘I/lu‘I/nuG]E)ﬂﬁPjWQ’daWEJG]’J

A 4 A a o 4 S 1 Ao Y
sailuesnilsznousesanun fe oxgiiiinesnluq Taviiareglundelovas 3.16- 29.43
a Aa o a [ 1] J v a a a 4 Aa o I
TasdSnaezgiinluauasinnuduiusivlsunaaumilerluau iesnnozgiiduilu
J o w 1 1 a aa J a A .
pan1sznoud Ao Nquezgl Iudame (AM3MAIX1gNINe, 2548; Brady and Weil,
2008) FIHOANADINUHANIANEINIUINNITZVIBUDIDYMAAY LAZANHULNNYATUFIUING
v v Y
VOIAUNUAAIM T AL AUAUH TS ANMAUMUANVAN LazTLINUA UK MTUINNTZIHUIN
=~ A A 9 a < a < L= [l A v 9
galufinou 6 Ao Aundegeaugna Usinauvaneen leaineg luidesosas 0.00-5.52 wuwn
a 4 a < J ¥ o d @ a .
Tuduiiaou 6 1eInlSuaaneen lsaazliANUTURUT 1asnTINUFAY (Scheinost and

Schwertmann, 1999)
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Depth  Honzon ALO, SiO, TiO, FeO, MnO CaO KO MgO NaO SiO;ALO,
(cm) ( % ) ratio
Pedon 1 Typic Kandiudult
0-18 Apl 537 9461 038 048 001 nd 004 004 nd 17.62
18-35 Ap2 692 9278 045 056 001 =nd 0.05 0.04 nd 13.41
35-65 Btl 14.67 8270 0.61 098 0.01 =nd 0.13 0.08 0.43 5.64
65-98 Bt2 1480 8228 0.57 097 nd 0.01 0.10 0.08 nd 5.56
98-130 Bt3 1470 8242 0.60 098 001 nd 0.10 0.08 nd 5.61
130-150 Bt4 1131 8795 049 08 nd- nd 007 0.06 nd 7.78
150-172 Bt5 1435 8235 057 123 001 nd 0.10 008 nd 5.74
1722000 Bt6  19.62 75.14 068 171 001 =nd 0.4 0.10 0.09 3.83
Pedon 2 Typic Kandiudult
0-10 Apl 546 9234 022 022 003 003 328 0.04 009 1691
20-23 Ap2 585 9195 023 023 0.03 0.02 336 003 0.11 1572
23-42 AB 6.81 9053 026 033 003 002 324 004 0.13 13.29
42-75 Btl 520 93.02 020 028 0.02 001 235 0.02 003 17.89
75-100 Bt2 485 9338 0.19 0.27 0.01 0.01 223 0.03 0.03 19.25
100-130 Bt3 596 9175 024 029 0.01 001 288 0.04 007 1539
130-158 Bt4 495 9381 021 027 0.01 0.01 242 0.03 0.05 1895
158-195  Bt5 528 93.60 0.19 031 0.01 0.01 229 0.02 002 17.73
Pedon 3 Typic Kandiudult
0-12 Apl 3.16 9565 045 087 004 002 041 007 =nd 3027
12-26 Ap2 343 9597 044 094 0.04 001 040 006 nd 2798
26-40 Btl 6.23 9181 056 152 004 0.02 050 008 nd 14.74
40-60 Bt2 6.01 92.69 049 148 0.04 003 045 009 nd 15.42
60-80 Bt3 576 9277 048 150 0.03 003 045 009 nd 16.11
80-110 Bt4 573 92.64 048 144 0.03 0.03 044 009 nd 16.17
110-140 Bt5 6.23 90.24 046 151 0.03 0.03 044 0.08 0.01 14.48
140-170 Bt6 7.89 8848 0.67 199 004 003 063 012 nd 11.21
170-200°  Bt7 591 9283 049 146 0.03 0.03 044 008 nd 15.71
Pedon 4 Typic Kandiudult
0-21 Ap 563 91.14 034 174 001 =nd 010 003 nd 16.19
21-45 Btl 8.67 88.61 042 212 nd nd 0.15 0.07 0.01 10.22
45-74 Bt2  11.55 84.29 048 251 0.01 0.01 020 0.10 0.01 7.30
74-104 Bt3 11.59 8495 049 3.17 001 =nd 020 0.09 nd 7.33
104-140 Bt4 1120 85.09 047 260 nd nd 0.19 008 nd 7.60
140-170 Bt5 11.83 8498 0.52 258 nd nd 021 009 nd 7.18
170-200°  Bv 1221 83.16 055 3.08 001 nd 022 0.10 nd 6.81
Pedon 5 Typic Kandiudult
0-20 Ap 6.15 9284 031 001 001 =nd 004 003 nd 15.10
20-48 Btl 12.53 8532 047 000 000 nd 0.09 007 nd 6.81
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M3 4 (AD)

Depth  Horizon ALO, SiO, TiO, FeO, MnO CiO KO MgO NaO SiO;ALO,

(cm) ( % ) ratio
Pedon 5 (cont.)

48-78 Bt2 1458 81.51 0.51 0.00 0.00 =nd 0.11 0.07 nd 5.59
78-110 Bt3 1473 8195 052 000 000 =nd 0.11 0.08 nd 5.56
110-140 Bt4 1658 7985 0.58 0.00 0.00 =nd 0.12 0.08 nd 4.82
140-170 BtS 1873 7693 0.63 0.00 000 =nd 0.15 011 nd 4.11
170-200° By 19.86 7520 0.66 0.00 0.00 nd 0.16 0.11 nd 3.79
Pedon 6 Typic Plinthudult
0-10/12  Ap 10.02 8492 021 172 0.01 0.01 0.04 0.06 nd 848
10/12-35 Btl 2233 6831 036 3.12 001 nd 0.08 0.11 nd 3.06

35-60 Bt2 2532 6497 040 3.65 001 nd 010 0.14 nd 2.57

60-80  Bt3 2831 60.01 043 492 001 nd 011 013 =nd 212
80-100 Bt4 2892 59.07 044 552 001 nd 0.12 0.14 nd 2.04
100-126 Bvl 2883 57.86 042 548 001 nd 0.12 0.15 nd 2.01
126-155 Bv2 2943 59.00 042 521 001 =nd 0.12 0.14 nd 2.00
155-195° Bv3 2574 6343 036 463 000 nd 010 012 nd 246

HINYLYA nd = not detected

a o A a J

dy Y o 1A a 9 a S
HUDNINUUAIIINUININADU 2 AUAIYYAAUTAY U MﬂiﬂJWmIWLLﬂﬁL“BﬂNﬂ@ﬂqcﬁﬂ

a

=

Ysmamnnndifinoudu ae Jnegluiidelosas 223 09 3.36 FedoandoanuraIATIZY
a a J a 1 1 a = ~ 1a 4
siauazTuaesnlsznouFws lunguoymavinadumiied Anuusdalad nagkaniega
3 a A 1 J J a A 1 J = A
dugruanonidunsonuusvadaihiluauiiaou 2 daueen lydvewnaiFon unniidon
2 | J i a 9 A A A o a ) ]
uaz Tadow wuitluesdlsznevegluduilos 1eenin Aundaedinniuunsdaluaaiou
dy Aa A g’ = = =\ U dy a FIRl 2L o YA = [
Fu lugmmwiauiinsszuinina slimsgdesiguiaitioonvinau ldiedei 1dlmased

Tu@uries (Oh and Richter, 2005)
WA a
6. ANUANIUIINY
a d a a J a 1 1 a =
Wﬁﬂ15')Lﬂ5'l$°l’i°b'uﬂlm$ﬂﬁi]'lﬂ!f)\iﬂﬂi%ﬂ@UL%QLLﬁiHﬂQNfJHﬂWﬂ‘MHTQQULWUEJ'J uag

sumavuanseuilsvesdunaaedinniunguunsiauinasolangans useniosld

o3 sz lne naaa13lua1s1an 5
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ms1ah 5 auiAaFas e lungueymavuiaaumilen tazngueynAvuAnsonlves

a Ao =
AUNNINITANY
Depth  Horizon Clay fraction Silt fraction
(cm) Kao il 1.4 nm Qtz Fel Goe | Qtz  Fel 0.7 nm
clay mineral clay mineral
Pedon 1 Typic Kandiudult
0-18 Apl XXXX - - tr - - XXXX - -
18-35 Ap2 XXXX - - tr - - XXXX - -
65-98 Bt2 XXXX - - tr - - XXXX - -
130-150 Bt4 XXXX - - tr - - XXXX - -
172-200 Bt6 XXXX - - tr - - XXXX - -
Pedon 2 Typic Kandiudult
0-10 Apl XX X tr X tr - XXX X -
20-23 Ap2 XX X tr X tr - XXX X -
42-75 Btl XXX X tr X tr - XXX X -
100-130 Bt3 XXX X tr X tr - XXX X -
159-195+ Bt5 XXX X tr X tr XXX X -
Pedon 3 Typic Kandiudult
0-12 Apl XXX tr - X - - XXX tr -
12-26 Ap2 XXX tr - X - - XXX tr -
40-60 Bt2 XXX tr - X - - XXX tr -
60-80 Bt3 XXX tr - X - - XXX tr -
110-140 Bt5 XXX tr - X - - XXX tr -
170-200+ Bt7 XXX tr - X - - XXX tr -
Pedon 4 Typic Kandiudult
0-21 Ap XXXX tr tr tr - - XXXX - -
21-45 Btl XXXX tr tr tr - - XXXX - -
74-104 Bt3 XXXX tr tr tr - - XXXX - -
140-170 Bt5 XXXX tr tr tr - - XXXX - -
170-200 Bv XXXX tr tr tr - - XXXX - -
Pedon 5 Typic Kandiudult
0-20 Apl XXXX tr - tr - - XXXX - -
20-48 Btl XXXX tr - tr - - XXXX - -
48-78 Bt2 XXXX tr - tr - - XXXX - -
78-110 Bt3 XXXX tr - tr - - XXXX - -
140-170 Bt5 XXXX tr - tr - - XXXX - -
170-200 Bv XXXX tr - tr - - XXXX - -
Pedon 6 Typic Plintudult
0-10/12 Ap XXXX tr - - - tr XXXX - tr
10/12-35 Btl XXXX tr - - - tr XXXX - tr
60-80 Bt3 XXXX tr - - - tr XXXX - X
100-126 Bvl XXXX tr - - - tr XXXX - X
155-195+ Bv3 XXXX tr - - - tr XXXX - X
HuyLvia

xxxx = Dominant (>60%) xxx = Large (40-60%) Xx = Moderate (20-40%)

x = Small (5-10%)
Kao = Kaolinite

Fel = Feldspar

tr. = Trace (<5%)
111 = Illite

Goe = Goethite

- = Not detected

Qtz = Quartz
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w3 TunguayMAvIAALITHE)

1 a 7 I J a 1 @ )
finou 1 Husialod ludiluesniszneudasvan TaenwuluilSinagann c60%) Tu
1 v A 1 L]
ADUUULAZABUANVBIHITIAAAY LAZWLNT AYeATIANTIBE (<5%)

faou 2 HusnTed ludmiueedisenouidaus ndn T@ﬂiumuuumawmmwmﬁ
i lod lud lulSuanhunai (20-40%) uaﬂumummﬂimmmmu (40- 60%)uaﬂmﬂmﬂu
udrnaenindaaudany uidaladuaziusadead lu (5-20%) LAWY AU HEIsHA 1.4
nTuwes lualsnandniles (<5%)

=\ Y v a A v a J I 14 Aa 1 @ a
finou 3 pasantndaauiiusinled luaitluesnlsenouFausnan Gluﬂﬁmmqamﬂ
A R 1 < a
(>60%) lusoaladdnilos (<5%) wazusnIead uSnanise (5-20%)

~ Y v a A [l a o I 4 a 1 Y] a
WaoU 4 @la@ﬂﬁu’lﬁﬂﬂuilL!ﬁlﬂiaﬁhlu@]Lﬂu@ﬂﬂﬂﬁzﬂﬂﬂl%\‘lllﬁﬁaﬂ GlUﬂﬁil'lmf,I\‘iiJ'lﬂ
1A a 1A J ' J a <}
(>60%) !,Lamiﬂumﬁm%u@ 14 uﬂumm L!S’E)ﬁllaﬂLm%uﬁﬂﬂ@ﬂ“ﬂﬂﬁﬂ”lﬂ!mﬂﬁ)ﬂﬂ (<5%)

= Y v Aa ] a ¢ 4 a l [ a
fpou 5 aavantdanunuusialod lualuesrlszneudans vidn 1uﬂsu1mqqu1ﬂ
1a 4 1 J 1a < a
(>60%) nuusoalad uazusmendilsunananiies (<5%) Glumgmmlm@mumﬁm

~ Y v Aa 1 a d o a 1 [ a
NaOU 6 Glﬁ’é)ﬂ“lfiuW]ﬂﬂuWUL!iLﬂi’é)ahluﬁLﬂu@\?ﬂﬂigﬂﬂUWQ!ﬁ‘Viﬁﬂ Gluﬂammqwm
1A 4 ' J a <}
(>60%) W‘]J!Lﬁ’f)allﬁﬁLLﬁ&Li!’ﬂ@ulﬂﬁcluﬂﬁﬂ"lmmﬂﬁ)ﬂﬂ (<5%)

= 1 ~ Y v a [ ¢
HamsAnyIaYMAvUIANI1outlawua nafiaouaasantiidaauiiusaleadiilu
J a 1 [} 1 o a [
pensznouasnan Tasluiiaeu 1, 4 tag 5 wummizusadeas lulFnagann diuieeu 6
=1 [ a L a Y o 1a ~ a a < 9
wenvntiusialod ud ludsnagannudd denuus aumilensiia 0.7 wTumaslsunananiios
a a a 1 1 =1 1 < 1 [ ] (%
TuauuuuazlSnaniesluauaie arluiiaeu 2 uag 3 Husaeasunsvdnmesu@ediuas
a 1 1 A Y v a A 1 4 4 2 Y Y
wululsmnage dauussesnnunasanindaaune usilaaahs Tasnulsunaiesuaziiosun
og lutiaou 2 uaz 3 muaAL

1 a 7 4 a LI a 1T a A o I a Aa
ﬂ1iWU!LilﬂIﬂahluﬁLﬂu@ﬂﬂﬂi&’ﬂf]ﬂl“}f\‘miﬂaﬂcl,uﬂu Llﬁﬂx‘l’?l'lﬂuﬂWGJJU'Iﬂ'qu\“Iﬂ’J'IﬂuTm

1 ~ 1 1 J 4 Jaa 4 a J I 4 @
usaumiien)szion 2:1 1w us lunguawn Ind nesiaa laa uaz 8a'led Wuesdilsznounan

[

~ = a Qa: ~ 1A [ 1A J Y Y
(OY¥A, 2534) TAgaINMIANBIAUNG 6 NADUNUI WABY 2, 3,4, 5 1A% 6 gananunsoalad 14

a < 1 a
Talulsinaniesduanmios fineu 2 uag 4 @unsonuusUszan 1.4 v Tuwas 16 TualSua

< =] 1A 15 ] Y 1A ] @
antos uaaslmaunaulivanms ldgainufiaeou 1 ugasiduiiaou 1 HIUMITa1eA N

14981931159 (Suddhiprakran er al, 1985)



81

7. HHILOYNIIIBIUVDIAY

NANHULNNAUFIUINGT 1TINGT FUTANNMENN Loz auTAMUATVDIAY N

4 4
MMsANEING 6 DFW nunAUlMsazauaumrtior luduaua tazaumientiainn

1 a

{ ° 1A [ I o 09.:‘ a 1 aa o
uanasunna loooudinii 16 ud Tuaden laniu ifudnyuzvosFuauaniiong

[

UAUAN (kandic horizon) AUTIDAT1TPEAZANNBNANDAAINITPEAL 35 TApg lUdUADDA

=)

J 1 3 v w1 1A { a a a Y

goad (Ultisols) ET’J‘HGI,WUUE)UWUEJ@EIW‘U’Jmuﬁiz‘UEJ‘Uﬂ’JHJ%uﬂuu‘UUgﬂﬂ (Udic) NNAUTIIN
F4 [ Y

pgluduaugoy Udults w31z TunuiniimsAnianimgiioniady In1snszaieveadu

9

8 A A P A o q ¥ & A n Y a A
@la@ﬂﬂ ﬁﬁ@ﬂﬁuﬂ’]ﬂwaiuq@ﬁ@u ‘mzmiwmm%uwmmaaag%um LaguNITnaauyy
Y 1

o a ] a o YA a d? Y A 3 ] = a
GumuwnmflNmmuﬂu°v1ﬂﬁnmﬁ%azmmﬂmu"l@@lmumgﬂumqwmmumﬂ (t91,

1 o 1 [ o I 1 1 { < .
2548) daunmsswunlungulng awnsaswunldiiu 2 ngu Ao ngud 111y Kandiudults

v A

9 1 a Y U a 9 a a 9 A a v 4‘ S A
ulﬂl!ﬂ Gljﬂﬂuﬁ’lﬂjﬂﬂ AUNNYYAAUTAN Y YAAUNYLHNUDI LAZYAAUNIN AT NR NGV TR LY
a = A dg’ =2 =S v 2 A . A ng [ aa v
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Huai Pong series; Typic Kandiudult

Apl: 0-18 cm Ap2: 18-35 cm
Soil natural pH Soil natural pH
5 4 5 1
0 . AI:’ﬂ pH "o 0 -—P.——;ﬂzi:- pH
X 4
2 52 —, 5 6 7 < 51 3 4 5 6 7
£ £
S-10 4 ZPNC (6.5) S-10 4 ZPNC (6.8)
515 1 S 15 1
£ 20 - 5 -20 1
2 34
2 -25 1 < 25 1
5 -30 §-30 1
-35 4 -35 -
Bt1: 35-65 cm Bt2: 65-98 cm
Soil natural pH Soil natural pH
5 -
e PH g 0] PH
iy 2 5% S 4 5 6 7
g 10 - ZPNC (5.1) 510 ZPNC (6.1)
5 -15 S 15 1
%-20 1 g_zo .
2z 3
< 25 1 2 -25 4
S -30 §-30 4
-35 4 -35 -
Bt3: 98-130 cm Bt4: 130-150 cm
10 - Soil natural pH 10 - Soil natural pH
T 54 5
(=2} (o)) - -
*_oi 0 ———n P % o — pH
£ 51 3 4 5 6 7 g 5 4 3 4 5 6 7
g.lo 1 ZPNC (3.7) = -10 4 ZPNC (4.1)
';:l-lS 1 '% .15 4
< - < -25 -
o -30 A § -30 A
-35 - .35
Bt5: 150-172 cm Bt6: 172-200 cm
Soil natural pH Soil natural pH
5 5 -
o 0 ; pH ”-;; 0 — pH
=2 54 3 4 5 6 7 % 5 3 4 5 6 7
£
§ 410 1 ZPNC (4.0) 5101 ZPNC (3.9)
§-15 4 & -15 4
= =
£ 20 5 20 1
% 1%}
2 -25 - 2 -25 4
530 5 -30 -
-35 4 -35 4
‘ —&—CEC,, AEC = = = CEC ‘

d' (% = a =1 a 9 U . . .
MNN 25 aﬂymzmigﬂﬂﬂﬂﬁz@%mu NADU 1 "Ijﬂﬂuﬁ’aﬁliﬂi (Huai Pong series: Typic

Kandiudult) Ju¥uAY Apl, Ap2, Btl, B2, Bt3, Bt4, Bt5 11ag Bt6



84

Sattahip variant; Typic Kandiudult

Apl: 0-10 cm Ap2: 10-23 cm

Soil natural pH

Soil natural pH

5 .
g) 0 + pH Hg, pH
2 52 3 4 5 6 7 =
o
5 10 ZPNC (6.8) £ 104 ZPNC (6.2)
§ 151 S -15 |
a8 | 35
5 -20 S -20 -
2 25 2 251
§ -30 1 5 -30 1
.35 4 -35 -
AB: 23-42 cm Btl: 42-75 cm
Soil natural pH Soil natural pH
5 - 5
H_@ 0 pH Hg, 0 - pH
o 52 4 5 6 7 o 52 6 7
2 ZPNC (5.8) 2
§ 101 5 10 ZPNC (6.8)
& -15 - § -15 |
2 a2
s 207 5 20
2 25 | 2 25 1
S -30 S -30
-35 - -35 -
Bt2: 75-100 cm Bt3: 100-130 cm
Soil natural pH Soil natural pH
5 .
= ol H —
2 T p o pH
fg 52 4 5 6 7 =<
o
£ a0 ZPNC (4.7) E 10 ZPNC (5.1)
§ -15 1 § 15
g -20 A 5 20 1
12]
2 -25 £ 25 1
5 30 5 30
'35 - _35 |
Bt4: 130-158 cm Bt5:158-195 cm
Soil natural pH Soil natural pH
51 59
< oA \ pH o 01 pH
o } 1
= 5 5 6 7 2 52 4 5
5 -10 | ZPNC (5.5) 5 10 1 ZPNC (4.8)
§ -15 | S -15
2 5
‘05) -20 5 -20 4
T 254 g 25
§ 30 1 5 -30 1
-35 - -35 -
‘ —8—CEC, AEC = = = CECt

MW 26 dnuuzMIgaonlszquesau finou 2 Aundieynaudaiiy (Sattahip variant: Typic

Kandiudult) Tu¥uau Apl, Ap2, AB, Btl, B2, Bt3, Bt4 11ag Bt5



85

=} = g =2

@ a [ a ¢ g QaJJ a
aﬂBm%ﬂﬁgﬂ"U@\‘]ﬂuaﬂﬂﬂ NITAUANNAN 75-195+ I UAINAT Gdﬁuﬂmmﬂu Bt2, Bt3,

]
a [ =

1T A A 4= 9 ; A A A a Y
Bt4 tlag BtS WU ﬂl!lli]ﬂ‘]J§$ﬁ]ﬁﬂ‘ﬁﬁuﬂ‘ﬂigﬂﬂ‘wmﬂfﬂﬂu‘ﬂNWT A0 NWDBAUININUY 4.7, 5.1,

Q-a U

v
o J

o w & oA [ =\ a a Y I 1T a A
5.5, 1Y 4.8 M1Ua1aU FIUAINININTEAVNDBTITUBINVDIAU LLﬁﬂ\ﬂﬂL‘ViH?TﬂuNﬂﬂﬂigﬂ

T
ada a

I a 1 Y v A
q%ﬁﬂﬂﬂ@uﬂTﬂﬂulﬂuﬂi%i}ﬁﬂ ﬂuam1'5a@,ﬂ%mmm”laaau"lmmumu"laaau (11NN 26)

#inou 3 yAAUNI8MAIDA 1 (Thai Mueang series 1)

4
v A !

anvauzlizguesdn Tusudn Apl, Bt2, Bt3, Bt5, Bt6 tag Bt7 WU aulgailizy

a

P [ o' { a Y o W
gniguinszauiitosaouded1 Ao NEIAUNIND 4.9, 5.2, 5.0, 4.8, 4.5 18g 4.3 AWAIRU

v A

~ ° 1 a a Y T a A Ada a I
JUATAININTSAUNIDFTITUFIAUDIAY LlﬁﬂQiﬂlﬂﬂ?1ﬂﬂﬂi}ﬂﬂi$ﬂ’q%ﬁﬂW’J@Hﬂ'lﬂﬂu!ﬂu

&D-

Uszqau auansogadguuaa leoou ldaniuenlooou (M 27 nag 28)

4 a

A
anvuzlszyuesau lusuau Ap2  wulidunsonmyalszygniguduesaula

09/' a 1A a P @ @ a a
vazluduay Btl Wy aullgalssggnigudnssaumenunessssumnavesau ugailszy

aq
v Y

a J a = AA A [ 4 ~
ANTIUY ﬂuﬁ]ﬁi]ﬂf]nJﬂ‘VlWl!W?ﬂWﬂﬁlULﬂWﬂUﬂUﬁl (mnn 27)

iU 4 YAAUNIOIMAIDI 2 (Thai Mueang series 2)

a A a s v A
15

9
anyazlszguedn Tuduay Ap, Bts tag By Wi auligailszggniguanssaui

q q

A A 2K A

PIADUY NG A NFAUIINY 5.2, 5.0 uaz 5.8 Awd1ay Feliaganinszauiior

U

]
ada a

a a < 1A 3| a
5330AveIAY uaaldimiunAuiigalszygninareymeauiuilszquin auamsoga
[ I v ] = [ a Y T [ = a
“])“]_Iuﬂullﬂﬂﬂu]lﬂﬂﬂ??t!ﬂﬁulﬂﬂﬂulﬁlmmfJTJﬂ‘]J%ﬂﬂ‘L!W’JEJI‘]JQT]S%ﬂ‘]Jﬂ’JﬁJaﬂ 0-98 LBUANANT

(Ap MW 29)

9
anvazlszguesdnlusuay B, B, BB uag Btd Wi Auligalseqgnigun

v A A A

Y o a Y o w : o ' @
TEAUNDBADUV NN AD ﬂﬁ!ﬂﬂfﬂul‘ﬂ'lﬂﬂ 47, 5.1, 5.5, 1oz 4.8 gua1al Gd]f\‘]flﬂ'l@nﬂﬁ]'ligﬂﬂ

1]
ada a

~ a a Y < T a A I a
WersIsumaveIal uaaslimiunaulyalizygninteynnauilulizyan Auain

3 Y '
qaduuna looou laaniwou loson



86

Thai Mueang 1; Typic Kandiudult
Apl: 0-12 cm Ap2: 12-26 cm

Soil natural pH Soil natural pH

5 5

T O F_—-—""IF“:"'*" pH g 0 I—-—’H"‘T - ® pH
s 52 3 4 5 6 7 = 52 3 4 5 6 7
o
£ ] € 104
s -1 ZPNC (4.9) g 10 ZPNC not detected
5 -15 § -15 -
a i 2 o0 J
g 20 g 20
g 25 2 25
5 -30 4 E -30 4

-35 -35

Btl: 26-40 cm Bt2: 40-60 cm
Soil natural pH Soil natural pH
5 4 ~r—A—J—]—-—l-—.

2 0 ; P . pH ‘T‘_@ , ,r&gli—-!—’.‘ pH
> 52 4 S 6 7 s 52 4 5 6 7
S 3
§ -10 1 ZPNC (5.6) € .10 ZPNC (5.2)
_é -15 - E 15 A
g 201 g 201
172
g 251 g 25
§ 30 T 301

35 - .35

‘ —&—CEC,, AEC = = = CECt¢ ‘

MW 27 anbuzMIgaonlizueday finou 3 gAAUMeMiloa 1 (Thai Mucang series 1:

Typic Kandiudult) TusuaY Apl, Ap2, Btl uag Bi2
NAOU 5 ‘lgﬂauﬁﬂﬂ (Phang nga series)
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Thai Mueang 1; Typic Kandiudult

Bt3: 60-80 cm Bt4: 80-110 cm
Soil natural pH Soil natural pH

| :”"’%W

D 3 4 5 6 7
ZPNC (5.6)

h o w»
A |

10 | ZPNC (5.0)

KN
o
1

N
S
L

lon adsorption (cmol; kg 1)
=
(3]

lon adsorption (cmolg kg™)
) e
4] 4]

&
S
L

-35 - -35 4
Bt5: 110-140 cm Bt6: 140-170 cm
Soil natural pH Soil natural pH

0 oH
52 4 5 6 7
.10 - ZPNC (4.8)

0 + I pH
52 4 5 6 7
-10 - ZPNC (4.5)

lon adsorption (cmol; kg l)
=
[

lon adsorption (cmol, kg'l)
[
6]

Bt7: 170-200 cm
Soil natural pH

P 4 5 6 7

ZPNC (4.3)

lon adsorption (cmolc kg™)
w N N B
o U1 O OO © O o »;

o
a
.

—&—CEC, AEC = = = CEC;

MW 28 LAAIANEUZNMITRADALTZYUDIAY iU 3 YAAUNIOIMID 1 (Thai Mueang series

9
1: Typic Kandiudult) lTuguau B3, Bt4, Bt5, Bt6 1ae Bt7
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1 a oA v A [ a a A A
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Thai Mueang 2; Typic Kandiudult

Ap: 0-21 cm Btl: 21-45 cm
Soil natural pH Soil natural pH
51 ) 5 1 I
{m‘ 0 ‘ PHZ 0 ‘ | ‘ pk
< g2 oy 5 6 7 < 52 -/ 4 5 6 7
© °
5 104 ZPNC (5.2) § 101 ZPNC (5.0)
51 g 15
2 -20 8 -20
=} o
2 25 1 & -25 1
© [
E -30 1 § 230
-35 - -35 -
Bt2: 45-74 cm Bt3: 74-104 cm
Soil natural pH Soil natural pH
54 : 54 t
'T‘; 0 T e pH H,; 0 . — . pH
2 52 i/ A% s 7 2 52 VT B
o o
§ 10+ ZPNC (4.5) § 101 ZPNC (4.4)
5 15 5
8 -20 1 8 20
? 3 25 |
) -25 < -
5 30 5 301
-35 - -35 -
Bt4: 104-140 cm Bt5: 140-170 cm
Soil natural pH Soil natural pH
] °] ,._—__:q——-——l——l
i 0 T T pH < 0 T T | 1 pH
(=2 (=]
—_‘i 52 i/ 4 5 6 7 —_‘2 52 i/ 4 5 6 7
o o
§ 101 ZPNC (4.0) § 10 ZPNC (5.0)
§ 5 1
2 20 1 2 20 |
2 2 25
E -25 4 g -
5 -30 1 5 307
-35 - -35 -

Bv: 170-200 cm

Soil natural pH

52 ﬁ/ 1 5 6 7

-10 | ZPNC (5.8)

-15 |
-20 |
_25 4
_30 4
-35

o o
|

lon adsorption (cmol, kg‘l)

| —=—cec, AEC - - -CEC |

MW 29 uaasanbUzMIgaonlizuoay finou 4 gAALMNIeIMiIDT 2 (Thai Mucang series

2: Typic Kandiudult) Tug¥uau Ap Btl Bt2 B3 Bt4 BtS 11ag Bv
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Phang-nga series; Typic Kandiudult

Ap: 0-21 cm Btl: 21-45 cm

Soil natural pH Soil natural pH

57*.7,4*’_—4‘._. ] A
0 - pH "~ 0 T pH
} |

«

52 3 6 7

4
ZPNC (4.
€43 -10 1 ZPNC (3.9)

lon adsorption (cmol. kg™)
AN
ol

lon adsorption (cmol. kg 1)
AN
(¢

Bt2: 45-74 cm Bt3: 74-104 cm
Soil natural pH Soil natural pH

54 5 - :
0+ ———3 pH* 0 ol g | pH

52 3 4 5 6 7
10 | ZPNC (4.4)

ZPNC (4.5)

lon adsorption (cmol. kg 1)
AR
[6;]

lon adsorption (cmol. kg 1)
N
(&}

Bt4: 110-140 cm Bt5: 140-170 cm
Soil natural pH Soil natural pH

51 : 51 ;
0 g/ I : pH = 0 ————= = PH

52 3 7 5 6 7
10 1 ZPNC (4.2)

-10 1 ZPNC (3.9)
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Phuket variant; Typic Plinthudult
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I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform

1. Physiographic position

2. Surrounding land form

3. Slope on which profile site
Land use

Annual rainfall
Mean temperature
Climate

Others

117

Pedon 1

: Hp

. Huai Pong series (Hp)

: Typic Kandiudult

: December 8, 2007

: Irb  Kheoruenromne, Mahithon  Putiso, = Worachart

Wisawapipat, Timtong Darunsontaya, Chutamart Kaewmano,
Natthapol Chittamart and Bussayarat Mokmoor

: At Cassava Field Trial Area in Huai Pong Field Crop Station,

1 km from Sukhumvit, Huai Pong crop station, Tambon Huai
Pong, Amphoe Muang, Changwat Rayong

: Approximately 37 m (MSL)
. Coordination  : 47 0732184", 1408969"

: Lower midslope of residual hill

: Undulating o

1 2% Aspect : 30 Asimuth
: Cassava field trial plot

: Approximately 1,850 mm

. Approximately 28.4 °C

: Tropical Monsoonal

. Settlement and agricultural uses

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon Depth (cm)

: Residuum derived from weathered granite
: Well drained

: Moderate

: Moderate

: 210 cm at time of sampling

Description

Apl  0-18 Light brownish gray (10YR 6/2); sandy loam; moderate fine and
medium subangular blocky structure; hard dry, slightly firm moist,

slightly sticky and slightly plastic; common variegated sands; common

very fine and fine vesicular pores; common very fine and fine roots; few

traces of dead roots; very strongly acid (field pH 4.5); clear, smooth

boundary to Ap2.
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Mixed pale brown (10YR 6/3) 60% and grayish brown (10YR 5/2)
40%; sandy loam; moderate fine and medium subangular blocky
structure; hard dry, slightly firm moist, slightly sticky and slightly
plastic; few faint clay bridges among sand grains; common variegated
sands; common very fine and fine vesicular pores; common very fine
and fine roots; few traces of dead roots; extremely acid (field pH 4.0);
abrupt, smooth boundary to Bt1.

Mixed pale brown (10YR 6/3) 85% and light brownish gray (10YR 6/2)
15%; sandy clay loam; moderate fine and medium angular blocky
structure; hard dry, firm moist, moderately sticky and moderately
plastic; few clay bridges among sand grains, faint clay coats on pore
walls and ped surfaces; common variegated sands, few quartz
fragments; common very fine, fine vesicular and few fine tubular pores;
few very fine, fine and medium roots; few traces of dead roots;
extremely acid (field pH 4.0); gradual, smooth boundary to Bt2.

Mixed Pale brown (10YR 6/3) 85% and light gray (10YR 7/2) 15%;
sandy clay; moderate medium and coarse semi-angular blocky structure;
hard dry, firm moist, very sticky and very plastic; common clay bridges
among sand grains, common faint clay coats on pore walls and ped
faces; common variegated sands, few quartz fragments; few very fine,
common fine vesicular and few fine tubular pores; very few very fine,
fine roots; few traces of dead roots; extremely acid (field pH 4.0);
gradual, smooth boundary to Bt3.

Mixed pale brown (10YR 6/3) 68% and light gray (10YR 7/2) 20%; few
fine yellowish brown (10YR 5/6) < 12% mottles; sandy clay loam;
moderate fine and medium semi-angular blocky structure; slightly hard
dry, firm moist, moderately sticky and moderately plastic; few clay
bridges among sand grains, faint clay coats on pore walls and ped faces;
common variegated sands, few quartz fragments and few fine cracks;
common very fine, fine vesicular and few fine tubular pores; very few
very fine, fine roots; few traces of dead roots; very strongly acid (field
pH 4.5); clear, smooth boundary to Bt4.

Mixed pale brown (10YR 6/3) 78% and light gray (10YR 7/2) 20%; few
fine yellowish brown (I0YR 5/6) 2% mottles; sandy clay loam;
moderate medium and coarse semi-angular blocky structure; slightly
hard dry, slightly firm moist, moderately sticky and moderately plastic;
few clay bridges among sand grains, faint clay coats on pore walls and
ped faces; many variegated sands and few fine cracks; few very fine,
common fine vesicular and few fine tubular pores; very few very fine,
fine roots; few traces of dead roots; neutral (field pH 4.5); clear, smooth
boundary to Bt5.

Mixed pale brown (10YR 6/3) 70% and light gray (10YR 7/2) 20% ;
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common medium and coarse yellowish red (5YR 5/6) 10% and
common medium brownish yellow (10YR 6/8) 10% mottles; sandy clay
loam; moderate medium and coarse semi-angular blocky structure;
slightly hard dry, slightly firm moist, moderately sticky and moderately
plastic; few faint clay coats on pore walls mainly; many variegated
sands, few fine cracks and few large spots of iron oxides coated sands;
few very fine, common fine vesicular and few fine tubular pores; very
few very fine, fine roots; few traces of dead roots; very strongly acid
(field pH 4.5); clear, smooth boundary to Bt6.

Mixed very pale brown (10YR 7/4) 55% and light gray (10YR 7/2)
20%; common medium and coarse brownish yellow (10YR 6/8) 10%
and common medium and coarse red (2.5YR 4/8) 15% mottles; slightly
gravelly sandy clay loam; moderate medium and coarse semi-angular
blocky structure; slightly hard dry, slightly firm moist, moderately
sticky and moderately plastic, common faint clay bridges among sand
grains, faint clay coats on pore walls and ped faces; few variegated
sands and quartz fragments; few very fine, common fine medium
vesicular and few fine tubular pores; practically no roots; common large
spots of iron oxides coated sands; very strongly acid (field pH 4.5).

Pedon 2

I Information on the site

Profile symbol

Soil name

Classification

Date of examination

Described by

Location

Elevation

Map sheet number

: Sh-v

. Sattahip variant: Sh-v

: Typic Kandiudult

: December 22, 2007

: Irb  Kheoruenromne,  Mahitorn  Putiso, = Worachart
Wisawapipat, = Timtong  Darunsontaya, = Chutharmard
Kaewmano, Natthapol Chittmart and Bussayarat Mokmoor

: Ban Mab Fug Thong, Tambon Huay Yai, Amphoe Bang La
Moong, Changwat Chonburi

: Approximately 80 m (MSL)

© 47451V Co-ordinate: 47P 0718656 , 1411195

Landform
1. Physiographic position : Dissected lower Footslope
2. Surrounding landform : Undulating

3. Slope on which profile site : 1%  Aspect : 110° Azimuth (East south)

Land use

Annual rainfall

Mean temperature

Climate
Others

: Cassava, Marigold, Pararubber, Coconut
: Approximately 1,203 mm

: Approximately 28.7 °C

: Tropical Monsoonal

: Settlement and agricultural
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II General information on the soil

Parent material : Mixed wash and local alluvium derived from meta
sedimentary rocks and granite

Drainage : Well drained

Permeability : Moderate

Runoff : Moderate

Depth of ground water : Deeper than 2.0 m at time of sampling

III Profile description

Horizon Depth (cm) Description

Apl 0-10 Mixed grayish brown (10YR 5/2) 80% and very dark gray (10YR 3/1)
20%; loamy fine sand; moderate weak fine and medium subangular
blocky structure; slightly hard dry, friable moist, slightly sticky and
slightly plastic; common variegated sand; many very and fine vesicular
pores; many very fine roots, few traces of dead roots; strongly acid (field
pH 5.5); clear, smooth boundary to Ap2

Ap2 10-23 Mixed brown (10YR 5/3) 65%, very pale brown (10YR 7/4) 20% and
very dark gray (10YR 3/1) 15%; loamy fine sand; moderate fine and
medium semi-subangular blocky structure; slightly hard dry, friable
moist, slightly sticky and very plastic; common variegated sand and spot
accumulation of organic matter; few very fine and common fine
vesicular pores; few very fine and fine roots, few traces of dead roots;
strongly acid (field pH 5.5); clear, smooth boundary to AB

AB 23-42 Mixed brown (10YR 5/3) 60%, dark grayish brown (10YR 4/2) 20% and
light brown (7.5YR 6/4) 20%; sandy loam; moderate fine and medium
semi-angular blocky structure; hard dry, friable moist, slightly sticky and
slightly plastic; few faint spotted clay bridges among sand grains;
common variegated sands and spotted accumulation of organic matter,
few vary fine and common fine vesicular pores, few very fine and fine
roots; few charcoal fragments; strongly acid (field pH 5.5); clear, smooth
boundary to Btl.

Btl 42-75 Mixed brown (10YR 5/3) 90% and light yellowish brown (10YR 6/4)
10%; sandy loam; moderately weak fine and medium subangular blocky
structure; slightly hard dry, friable moist, slightly sticky and slightly
plastic; few faint spotted clay bridges among sand grains; common
variegated sands and spotted accumulation of organic matter, few vary
fine and common fine vesicular pores, few very fine and fine roots;
strongly acid (field pH 5.5); clear, smooth boundary to Bt2.

Bt2 75-100  Mixed pale brown (10YR 6/3) 70%, brown (10YR 5/3) 20% and very
dark gray (10YR 3/1) 10%; sandy loam; moderately weak fine and
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medium subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and slightly plastic; few faint spotted clay bridges among
sand grains; common variegated sands, few vary fine and common fine
vesicular pores, few very fine and fine roots, a large krotovinas as a
longitudinal band; moderately acid (field pH 6.0); clear, smooth
boundary to Bt3.

Bt3 100-130  Mixed very pale brown (10YR 7/3) 70% and brown (10YR4/3) 30%;
sandy loam; moderately weak fine and medium subangular blocky
structure; soft dry, friable moist, slightly sticky and slightly plastic; few
faint spotted clay bridges among sand grains; common variegated sands
and spot accumulation of quartz fragments and sizes of quartz fragments
increase; few very fine and common fine vesicular pores, few very fine
and fine roots, a; very strongly acid (field pH 5.0); gradual, smooth
boundary to Bt4.

Bt4 130-158  Mixed very pale brown (10YR 7/4) 70% and brown (10YR 5/3) 30%;
sandy loam; weak fine and medium subangular blocky structure; soft
dry, friable moist, slightly sticky and slightly plastic; few faint spotted
clay bridges among sand grains; common variegated sands and spot
accumulation of quartz fragments and sizes of quartz fragments increase;
few very fine and common fine vesicular pores, very few very fine and
fine roots; very strongly acid (field pH 5.0); clear, smooth boundary to
BtS.

Bt5 158-195+ Mixed light yellowish brown (10YR 6/4) 80% and brown (10YR 5/3)
20%; slightly gravel sandy loam; weak fine and medium subangular
blocky structure; soft dry, friable moist, slightly sticky and slightly
plastic; few faint clay coating on pore walls and nodule surfaces;
common variegated sands, spot accumulation of quartz fragments and
sizes of quartz fragments increase, and few spotted accumulation of iron
and manganese oxides; few very fine and common fine vesicular pores;
very few very fine and fine roots; a sizes of quartz fragments increase;
very strongly acid (field pH 5.0)

Pedon 3
I Information on the site
Profile symbol : Tim 1
Soil name : Thai Mueang (Tim 1)
Classification : Typic Kandiudult
Date of examination : January 4, 2008
Described by : Irb  Kheoruenromne,  Mahitorn  Putiso, = Worachart

Wisawapipat, = Timtong  Darunsontaya, = Chutharmard
Kaewmano, Natthapol Chittmart and Bussayarat Mokmoor
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Location : Approximately 1 km South of Bowin Village turn off, Moo 5
Ban Khao Kayay, Tambon Bowin, Amphoe Sri Racha,
Changwat Chon buri

Elevation : Approximately 137 m (MSL)

Map sheet number . 48301 Coordination : 47P 0722487 1443621"

Landform

1. Physiographic position : Shoulder slope of residual hill

2. Surrounding land form : Undulating

3. Slope on which profile site  : 4% Aspect : North

Land use : Cassava field

Annual rainfall . Approximately 1,203 mm

Mean temperature . Approximately 28.7°C

Climate : Tropical Monsoonal

Others . Agricultural and settlements

II General information on the soil

Parent material : Residuum derived from weathered CG granite
Drainage . Well drained

Permeability : Moderate

Runoff : Moderate

Depth of ground water . Deeper than 2 m at time of sampling

III Profile description

Horizon Depth (cm) Description

Apl 0-12 Mixed brownish yellow (10YR 6/8) 50%, very pale brown (10YR 7/4)
45% and dark grayish brown (10YR 4/2) 5%; sandy loam; moderate fine
and medium subangular blocky structure; hard dry, slightly firm moist,
slightly sticky and slightly plastic; few variegated sands and common
quartz fragments; common very fine, fine and few medium vesicular and
fine tubular pores; common very fine and fine roots and few coarse roots;
common traces of dead roots; moderately acid (field pH 6.0); clear,
smooth boundary to Ap2.

Ap2 12-26 Mixed light yellowish brown (10YR 6/4) 70%, reddish yellow 7.5YR 6/6
20% and yellowish red 5YR 5/6 10%; sandy loam; moderate fine and
medium semi-angular blocky structure; hard dry, slightly firm moist,
slightly sticky and slightly plastic; few faint clay coats on pore walls; few
variegated sands and common quartz fragments; common very fine and
fine vesicular pores, few medium vesicular and fine tubular pores;
common very fine and fine roots; few traces of dead roots; strongly acid
(field pH 5.5); clear, smooth boundary to Btl.
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Btl 26-40 Mixed reddish yellow (5YR 6/8) 70% and reddish yellow (5YR 6/6) 30;
sandy loam; moderate fine and medium semi-angular blocky structure;
hard dry, slightly firm moist, slightly sticky and slightly plastic; few faint
clay bridges among sand grains and few faint clay coats on pore walls;
very few variegated sands and common quartz fragments; few very fine
and common fine vesicular and few fine tubular pores; few very fine and
fine roots; few traces of charcoal fragments; very strongly acid (field pH
5.0); clear, smooth boundary to Bt2.

Bt2 40-60 Mixed reddish yellow (5YR 6/8) 80% and reddish yellow (7.5YR 6/6)
20%; sandy loam; moderate fine and medium semi-angular blocky
structure; slightly hard dry, slightly firm moist, slightly sticky and
slightly plastic; few faint clay bridges among sand grains and few faint
clay coats on pore walls; very few variegated sands and common quartz
fragments; few very fine, fine and medium vesicular and few fine tubular
pores; few very fine and fine roots; few charcoal fragments and few
traces of dead roots; very strongly acid (field pH 5.0); gradual, smooth
boundary to Bt3.

Bt3 60-80 Reddish yellow (5YR 6/8); coarse sandy loam; moderate fine and
medium subangular blocky structure; slightly hard dry, slightly firm
moist, slightly sticky and slightly plastic; few faint clay bridges among
sand grains and few faint clay coats on pore walls; very few variegated
sands and common quartz fragments; few very fine, fine and medium
vesicular and few fine tubular pores; few very fine and fine roots; few
charcoal fragments and few traces of dead roots; strongly acid (field pH
5.5); gradual, smooth boundary to Bt4.

Bt4 80-110  Mixed reddish yellow (5YR 6/8) 90% and yellowish red (5YR 5/6) 10%;
coarse sandy loam; moderate fine and medium subangular blocky
structure; slightly hard dry, slightly firm moist, slightly sticky and
slightly plastic; few faint clay bridges among sand grains and few faint
clay coats on pore walls; very few variegated sands and common quartz
fragments; very few very fine, few fine and medium vesicular and very
few fine tubular pores; few very fine and fine roots; very few traces of
dead roots; strongly acid (field pH 5.5); clear , smooth boundary to Bt5.

Bt5 110-140  Reddish yellow 5YR 6/8; slightly gravelly coarse sandy loam; moderate
fine and medium subangular blocky structure; slightly hard dry, slightly
firm moist, slightly sticky and slightly plastic; very few faint clay coats
on pore walls; very few variegated sands and common quartz fragments;
very few very fine, few fine and medium vesicular and very few fine
tubular pores; few very fine and fine roots; very few traces of dead roots;
strongly acid (field pH 5.5); clear, smooth boundary to Bt6.

Bt6 140-170  Mixed reddish yellow (5YR 6/8) 90% and brown (7.5YR 5/3) 10%;
gravelly coarse sandy loam; moderate fine and medium subangular
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blocky structure; slightly hard dry, slightly firm moist, slightly sticky and
slightly plastic; very few faint clay coats on pore walls; very few
variegated sands and common quartz fragments; very few very fine, few
fine and medium vesicular and very few fine tubular pores; practically no
roots; moderately acid (field pH 6.0); clear, smooth boundary to Bt7.

Mixed reddish yellow (5YR 6/8) 90% and reddish yellow (7.5YR 6/6)
10%; gravelly coarse sandy loam; moderate fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly sticky and
slightly plastic; very few faint clay coats on pore walls; very few
variegated sands and many quartz fragments; very few very fine and fine,
common medium vesicular and very few fine tubular pores; practically
no roots; moderately acid (field pH 6.0)

Pedon 4
I Information on the site

Profile symbol : Tim 2

Soil name : Thai Mueang (Tim 2)

Classification : Typic Kandiudult, fine, kaolinitic

Date of examination : January 4, 2008

Described by : Irb  Kheoruenromne,  Mahitorn  Putiso, = Worachart
Wisawapipat,  Timtong  Darunsontaya, = Chutharmard
Kaewmano, Natthapol Chittmart and Bussayarat Mokmoor

Location : Approximately 200 m Northeast of road, Moo 2 Ban Khao
Talad, Tambon Prong Ta Oeamw, Amphoe Wang Chan,
Changwat Rayong

Elevation : Approximately 54 m (MSL)

Map sheet number L 48301 Coordination : 48P 0775040" 1428966

Landform

1. Physiographic position : Upper dissected footslope

2. Surrounding land form : Undulating

3. Slope on which profile site  : 2% Aspect : 140° Azimuth

Land use : Para rubber plantation intercropped with pineapple

I

Annual rainfall
Mean temperature
Climate

Others

: Approximately 1,850 mm

: Approximately 28.4°C

: Tropical Monsoonal

: Agriculture and settlements, banana, bamboo and local
weeds

General information on the soil

Parent material
Drainage

: Wash over residuum derived from weathered granite
: Well drained
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Permeability : Moderate
Runoff : Moderate
Depth of ground water . Deeper than 2 m at time of sampling

III Profile description

Horizon Depth (cm) Description

Ap 0-21 Mixed brown (10YR 4/3) 70% and light yellowish brown (10YR 6/4)
30%; sandy loam; moderate fine and medium subangular blocky
structure; slightly hard dry; slightly firm moist; slightly sticky and
slightly plastic; many variegated sands; common very fine and fine
vesicular pores; common very fine, fine and few medium and coarse
roots; few charcoal fragments, few traces of dead roots; very strong acid
(field pH 4.5) brupt, smooth boundary to Btl.

Btl 21-45 Mixed light yellowish brown (10YR 6/4) 40%, brownish yellow (10YR
6/6) 40% and brown (10YR 4/3) 20%; sandy clay loam; moderate fine
and medium semi-angular blocky structure; hard dry; slightly firm moist;
sticky and plastic; few faint clay coats on pore walls and clay bridges
among sand gains; common variegated sands; few very fine, common
fine and few medium vesicular pores; common very fine, fine and few
medium roots; few small ant’s nests and few traces of dead roots; very
strong acid (field pH 4.5); clear, smooth boundary to Bt2.

Bt2 45-74 Mixed reddish yellow (7.5YR 6/6) 90% and brown (7.5YR 5/3) 10%;
sandy clay loam; moderate fine and medium subangular blocky structure;
hard dry; slightly firm moist; moderately sticky and moderately plastic;
few faint clay coats on pore walls and clay bridges among sand gains;
few variegated sands and quartz fragments; few very fine and common
fine vesicular and few fine tubular pores; few very fine and common fine
roots; very few small ant’s nests; very strongly acid (field pH 4.5);
gradual, smooth boundary to Bt3.

Bt3 74-104 Mixed reddish yellow (7.5YR 6/8) 80% and strong brown (7.5YR 5/6)
20%; sandy clay loam; moderate fine and medium subangular blocky
structure; hard dry; slightly firm moist; moderately sticky and
moderately plastic; common faint clay coats on ped faces and pore walls,
and clay bridges among sand grains; common variegated sands and few
quartz fragments; few very fine and common fine vesicular and few fine
tubular pores; few very fine and fine roots; common large termite’s
nests; very strongly acid (field pH 4.5); gradual, smooth boundary to Bt4.

Bt4 104-140  Mixed reddish yellow (7.5YR 6/8) 71%, strong brown (7.5YR 5/6) 20%,
yellowish red (5YR 5/8) 7% and yellow (10YR 7/6) 2%; sandy clay
loam; moderate fine and medium subangular blocky structure; hard dry;
firm moist; moderately sticky and moderately plastic; few faint clay
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coats on pore walls and common clay bridges among sand grains;
common variegated sands and few quartz fragments and few krotovina;
few very fine and fine and medium vesicular and few fine tubular pore;
few very fine and fine roots; few large ant’s nests and sand pockets; very
strongly acid (field pH 4.5); gradual, smooth boundary to Bt5.

Bt5 140-170 Mixed strong brown (7.5YR 5/6) 63%, reddish yellow (5 YR 6/8) 30%,
yellowish red (5 YR 5/8) 5% and yellow (10 YR 7/6) 2%; slightly
gravelly sandy clay loam; moderate fine and medium subangular blocky
structure; slightly hard dry; slightly firm moist; moderately sticky and
moderately plastic; few faint clay coats on pore walls and common clay
bridges among sand grains; common variegated sands and few quartz
fragments; few very fine and fine and medium vesicular and few fine
tubular pores; few very fine and fine roots; few large ant’s nests and few
iron oxide nodules; very strongly acid (field pH 5.0); clear, smooth
boundary to Bv.

Bv 170-200+ Mixed brownish yellow (10YR 6/6) 91%, yellowish red (5YR 5/8) 7%
and yellow (10YR 7/6) 2%; gravelly sandy clay; moderate fine and
medium subangular blocky structure; very hard dry; firm moist;
moderately sticky and moderately plastic; few faint clay coats on pore
walls and common clay bridges among sand grains; few variegated sands
and common iron oxides separations and nodules; very few very fine and
few fine vesicular and tubular pores; few very fine and fine roots;
strongly acid (field pH 5.5).

Pedon 5
I Information on the site
Profile symbol : Pga
Soil name : Phang-nga series: (Pga)
Classification : Typic Kandiudult
Date of examination : January 5, 2008
Described by : Irb  Kheoruenromne,  Mahithon  Putiso, = Worachart

Wisawapipat, Timtong Darunsontaya, Chutamart Kaewmano,
Natthapol Chittamart and Bussayarat Mokmoor

Location : Approximately 700 m Northwest of road from WC-K to Ban
Chumchon Nai

Elevation : Approximately 24 m (MSL)

Map sheet number © Coordination : 47P 0779643", 1423161"

Landform

1. Physiographic position : Lower coalescing

2. Surrounding land form : Undulating

o
3. Slope on which profile site  : 3% Aspect : 230 Azimuth
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Land use : Para rubber intercropped with pineapple (young para rubber)
Annual rainfall : Approximately 1,850 mm

Mean temperature : Approximately 28.4°C

Climate : Tropical Monsoonal

Others : Agricultural

II General information on the soil

Parent material : Wash and residuum derived from weathered granite
Drainage : Well drained

Permeability : Moderate

Runoff : Moderate

Depth of ground water : More than 2 m at time of sampling

IIT Profile description

Horizon Depth (cm) Description

Ap 0-20 Mixed grayish brown (10YR 5/2) 68%, light yellowish brown (10YR
6/4) 30% and very pale brown (10YR 7/2) 2%; sandy loam; moderate
fine and medium semi-angular blocky structure; slightly hard dry,
slightly firm moist, slightly sticky and slightly plastic; very few faint clay
coats on pore walls and clay bridges among sand grains; few fine
variegated sands; few very fine and common fine vesicular and few fine
tubular pores; common very fine, fine and medium roots; common
medium and few large pores and few traces of dead roots; extremely acid
(field pH 4.0); abrupt, smooth boundary to Bt1

Btl 20-48 Mixed very pale brown (10YR 7/4) 92%, grayish brown (10YR5/2) 5%
and very pale brown (10YR 8/2) 3%; sandy clay loam; moderate fine and
medium semi-angular blocky structure; hard dry, slightly firm moist,
moderately sticky and moderately plastic; few faint clay coats on pore
walls and clay bridges among sand grains; few fine variegated sands; few
very fine and fine vesicular pores and few fine tubular pores; few very
fine and fine roots; two large remnant of ant’s rest and few large pores
and few trace of dead roots; extremely acid (field pH 4.5); clear, smooth
boundary to Bt2

Bt2 48-78 Mixed light yellowish brown (10YR 6/4) 80% and very pale brown
(I0YR 8/2) 20%, common fine and medium prominent reddish yellow
(5YR 6/8), few fine distinct strong brown (7.5 YR 5/8) and few fine
distinct brownish yellow (10YR 6/8) nodule; sandy clay loam; moderate
fine and medium semi-angular blocky structure; hard dry, firm moist,
moderately sticky and moderately plastic; common faint clay coats on
ped faces and pore walls and few faint clay bridges among sand grains;
few variegated sands, few fine cracks and charcoal fragments; few very
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fine and fine vesicular and few fine tubular pores; few very fine and fine
roots; few traces ant’s nest; extremely acid (field pH 4.5); clear, smooth
boundary to Bt3.

Bt3 78-110  Mixed very pale brown (10YR 7/4) 75% and white (2.5Y 8/1) 10%;
common fine distinct yellowish brown (10YR 5/8), common fine and
medium distinct brownish yellow (10YR 6/8) and common fine and
medium prominent reddish yellow (5 YR 6/8) nodules; sandy clay;
moderate fine and medium semi-angular blocky structure; hard dry, firm
moist, moderately sticky and moderately plastic; common faint clay
coats on pore walls and ped faces and few faint clay bridges among sand
grains; few variegated sands, few fine cracks and few fine soft iron
oxides nodules; few very fine and fine vesicular and few fine tubular
pores; very few very fine and fine roots; few vertical cracks across
horizon thickness; very strongly acid (field pH 5.0); clear, smooth
boundary to Bt4.

Bt4 110-140  Mixed very pale brown (10YR 7/3), light gray (10YR 7/2) 10%, white
(10YR 8/1) 7% and white (2.5Y 8/1) 3%, common fine distinct reddish
yellow (7.5YR 6/8), few fine distinct brownish yellow (10YR 6/8) and
common fine and medium prominent reddish yellow (5YR 6/8) nodule;
sandy clay; moderate fine and medium subangular blocky structure; hard
dry, firm moist, moderately sticky and moderately plastic; common faint
clay coats on pore walls and ped faces and few faint clay bridges among
sand grains; few fine variegated sands and few fine iron oxides nodules;
common indistinct separations of clays and iron oxides; common very
fine and fine vesicular, few medium vesicular and few fine tubular pores;
very few very fine and fine roots; very strongly acid (field pH 5.0); clear,
smooth boundary to Bt5.

Bt5 140-170  Mixed very pale brown (10YR 7/4) 62%, white (10YR 8/1) 15% and
light brownish gray (10YR 6/2) 3%, common medium and coarse
prominent red (2.5YR 5/6), few medium prominent yellowish red (5YR
5/8) and common fine and medium distinct yellowish brown (10YR 5/8)
nodule; sandy clay; moderate fine and medium semi-angular blocky
structure; hard dry, firm moist, moderately sticky and moderately plastic;
common faint clay coats on pore walls and ped faces and few faint clay
bridges among sand grains; few fine variegated sands, few fine iron
oxides nodules and few fine cracks; common very fine and fine
vesicular, few medium vesicular and few fine tubular pores; partically no
roots; common indistinct separations of clays and iron oxides; very
strongly acid (field pH 4.5); clear, smooth boundary to Bv.

Bv 170-200+ Mixed very pale brown (10YR 7/4) 50% and white (10YR 8/1) 20%,
common medium prominent red (2.5YR 5/6), few fine distinct strong
brown (7.5YR 5/8), and common fine and medium distinct yellowish
brown (10YR 5/8) plinthite; slightly gravelly sandy clay; moderate fine
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and medium semi-angular blocky structure; hard dry, firm moist,

moderately sticky and moderately plastic; common faint clay coat and

ferri-argillan coats on pore walls and ped faces; few fine variegated

sands, few fine iron oxides nodules and few fine cracks; few very fine,

common fine and few medium vesicular and few fine tubular pores;

partically no roots; common distinct separations of clays and iron oxides

and some parts are semi-hardened; very strongly acid (field pH 5.0).

Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding land form

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature
Climate

Others

Pedon 6

. Pk-v

: Phuket variant (Pk-v)

: Typic Plinthudult

: January 6, 2008

: Irb  Kheoruenromne,

Worachart
Chutharmard
Kaewmano, Natthapol Chittmart and Bussayarat Mokmoor

Mabhitorn

Darunsontaya,

Putiso,

Wisawapipat,  Timtong

: Mr. Narongwit’s tropical fruit tree orchards, Ban Klong Nam

Yen, Tambon Ta Khean Tong, Amphoe Khao Kitchagooch,
Changwat Chantaburi

: Approximately 67 m (MSL)
: 48301

Coordination : 48 0178273, 1424664"

: Dissected lower footslope

: Undulating

1 3% Aspect : 310

. Irrigated tropical fruit orchard; Mangosteen, durian and
rambutan etc.

: Approximately 2,541 mm
. Approximately 27.5°C

: Tropical Monsoonal

: Agricultural

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

: Residuum derived from weathered coarse grains granite
: Well drained

: Moderate

: Moderate

. Deeper than 1.9 m at time of sampling
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III Profile description

Horizon Depth (cm) Description

Ap 0-10/12  Mixed grayish brown (10YR5/2) 60% and yellowish brown (10YR 5/4)
40%; coarse sandy clay; moderate fine and medium subangular blocky
structure; hard dry, slightly firm moist, moderately sticky and
moderately plastic; very few faint clay coats on pore walls; very few
variegated sands and few quartz fragments; common very fine, few fine
vesicular and few fine tubular pores; common very fine and fine roots;
few traces of dead roots; very strongly acid (field pH 5.0); clear, smooth
boundary to Btl.

Btl 12-35 Mixed reddish yellow (7.5YR 6/8) 50%, yellowish brown (10YR 5/4)
40% and reddish yellow (5YR 6/6) 10%; gravelly coarse sandy clay;
moderate fine and medium subangular blocky structure; hard dry,
slightly firm moist, moderately sticky and moderately plastic; common
faint clay coats on pore walls and ped faces; very few variegated sand
and common quartz fragments; few very fine and few medium vesicular
and fine tubular pores; few very fine and fine roots; very strongly acid
(field pH 5.0); clear, smooth boundary to Bt2.

Bt2 35-60 Mixed reddish yellow (7.5YR 6/6) 80% and reddish yellow (5YR 6/6)
20%; slightly gravelly coarse sandy clay; moderate fine and medium
subangular blocky structure; hard dry, slightly firm moist, moderately
sticky and moderately plastic, common faint clay coats on pore walls
and ped faces; common quartz fragments and few coarse ferruginized
rock nodules; few very fine, fine and medium vesicular and few fine
tubular pores; very few very fine and fine roots; strongly acid (field pH
5.5); clear, smooth boundary to Bt3.

Bt3 60-80 Mixed yellowish red (5YR 5/6) 60% and strong brown (7.5YR 6/6)
20%, common fine distinct red (2.5YR 4/8) and common fine prominent
yellow (10YR 7/8) plinthite; gravelly coarse sandy clay; moderate fine
and medium subangular blocky structure; hard dry, slightly firm moist,
slightly sticky and moderately plastic; common faint clay coats on pore
walls and ped faces; common quartz fragments and few ferruginized
rock nodules; few clay and iron oxides separations; few very fine, fine
and medium vesicular and few fine tubular pores; very few very fine and
fine roots; strongly acid (field pH 5.5); gradual, smooth boundary to
Bt4.

Bt4 80-100  Mixed yellowish red (5YR 5/6) 75%, reddish yellow (7.5YR 6/6) 15%,
brownish yellow (10YR 6/8) 5% and very pale brown (10YR 8/3) 5%,
common medium distinct red (2.5YR 4/8) plinthite; very gravelly coarse
sandy clay; moderate fine and medium subangular blocky structure also
parting along ferruginized rock surfaces; hard dry, slightly firm moist,
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slightly sticky and moderately plastic; common faint clay coats and
distinct ferri-argillan coats on pore walls and ped faces; common
ferruginized rock nodules and quartz fragment; common clays and iron
oxides separations; few very fine, fine and medium vesicular and few
fine tubular pores; very few very fine and fine roots; strongly acid (field
pH 5.5);clear, smooth boundary to Bv1.

Bvl 100-126 ~ Mixed strong brown (7.5YR 5/6) 40% and yellowish red (5YR 5/6)
30%, common medium distinct red (2.5YR 4/6) and red (2.5YR 5/8),
and common fine prominent yellowish red (10YR 5/8) plinthite; very
gravelly coarse sandy clay; moderate fine and medium subangular
blocky structure generally parting along nodules surfaces; hard dry, firm
moist, moderately sticky and moderately plastic; common faint clay
coats and distinct ferri-argillan coats on pore walls and ped faces; many
iron oxides hard fragments and nodules; many clays and iron oxides
separations and few fine cracks; few very fine, fine and medium
vesicular and few fine tubular pores; practically no roots; strongly acid
(field pH 5.5); clear, smooth boundary to Bv2.

Bv2 126-155 Mixed strong brown (7.5YR 5/6) 35% and yellowish red (5YR 5/6)
35%, common fine prominent red (10R 4/8) and common fine distinct
yellowish red (10YR 5/8) plinthite; very gravelly coarse sandy clay;
moderate fine and medium subangular blocky structure generally parting
along nodules surfaces; hard dry, firm moist, moderately sticky and
moderately plastic; common faint clay coats and distinct ferri-argillan
coats on pore walls and ped faces; many iron oxides hard fragments and
nodules; many clays and iron oxides separations and few fine cracks;
few very fine, fine and medium vesicular and few fine tubular pores;
practically no roots; strongly acid (field pH 5.5); clear, smooth boundary
to Bv3.

Bv3 155-195+ Mixed strong brown (7.5YR 5/6) 30% and yellowish red (5YR 5/6)
30%, common distinct dark yellowish brown (10YR 4/6) and yellowish
brown (10YR 5/8), common prominent yellow (10YR 8/8) and common
faint strong brown (7.5YR 5/8) plinthite; very gravelly coarse sandy
clay, very little fine earths; moderate fine and medium subangular
blocky structure generally parting along nodules surfaces, typical
plinthite sheet structure mainly; hard dry, firm moist, moderately sticky
and moderately plastic; common faint clay coats and distinct ferri-
argillan coats on pore walls and ped faces; many iron oxides hard
fragments and nodules; few very fine, fine and medium vesicular and
few fine tubular pores; practically no roots; very strongly acid (field pH
5.0).
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NNANUIN U

MOFTUIBANHUENIYATUFIUINGIVDIAU (Soil micromorphology)



Pedon 1
Horizon

Apl

Bt2

Bt4

Bt6

Pedon 2
Horizon

Apl

Depth (cm)

0-18

65-98

130-150

172-200

Depth (cm)

0-10

133

Description

Microstructure

Pellicular grain structure mixed with bridged grain structure. Voids are
simple packing voids. Estimate total voids space 30% of the thin section
areas.

Basic mineral components.
The c/f limit at 10 pum, ratio of 80/20

Coarse fraction: Mostly are single quartz grains, silt size to very coarse
sand size, angular to subrounded, poorly sorted.

Fine fraction: Pale grayish brown, clay to fine silt sized material dotted
appearance under transmitted light.

Basic organic components

Few fresh plant tissues and very few amorphous organic fine materail.

Groundmass
The c/f related distribution pattern is chitonic mixed with gefuric, the b-
fabric of the micromass is undifferentiated.

Pedofeature
None

Clay is much more increase and c/f ratio is approx 70:30. The
microstructure is dominant in granular structure, the granules are of various
size. Voids generally are compound packing voids, few short planar voids.
Total porosity is about 15%. The c/f related distribution pattern is
porphyric. The b-fabric of the micromass mainly is undifferentiated, few
poro to granotriated. The textural clay is light grayish brown, limpid aspect
thin to thick coasting and present about 2% of the area of thin section.

Similar to upper horizon. But the textural clay increases to about 5%.
Similar to upper horizon. but the textural clay usually present as clay
fragments are give yellow color, sizes approx 50-100 um disseminated
throughout s-matrix, occupy 5% of thin section area.

Description

Microstructure
Compact grain structure; voids are simple packing voids, estimate total
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voids space 15% of the thin section area.

Basic mineral components
The c/f limit at 10 pm, ratio of 98:2

Coarse fraction: Dominant single quartz grains, mostly are very fine sand to
coarse sand sizes, angular to subround, few polycrystalline quartz in coarse
to very coarse sand size, few feldspars, (microcline and plagioclase) vary
few quartzite rock fragments and tourmaline, poorly sorted. Fine fraction:
Grayish brown, clay to fine silt size materials, dotted appearance under
transmitted light.

Basic organic components
Few amorphous organic fine material and organic pigments, very few

living plant tissues.

Groundmass
The c/f distribution pattern is chitonic mixed, the b-fabric of the micromass is
weakly stipple to undifferentiated.

Pedofeature
None.

AB 32-42 Similar to upper horizon. But the fine material are increased, c/f ratio is
approx 90:10. In coarse fraction, few rock fragments (quartz intergrowth
with area) could be observed. The textural pedofeature present as yellowish
brown clay coatings, locally coated on quartz grains and in voids, cover
about 1% of the area of thin section.

Btl 42-75 Similar to upper horizon. But The textural pedofeature generally present as
silt clay coatings surrounded on quartz grains, and cover about 3% of the
area of thin section.

Bt3 100-130  As similar to upper horizon.

Bt5 158-195  Similar to upper horizon. But the textural pedofeature, clay mixed with iron
oxide yellowish brown, infilled some voids present about 5% of the thin
section areas, and locally show microlaminated. The amorphous
pedofeature present as iron oxide locally impregnated s-matrix, occupy 5%
of the thin section areas.
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Pedon 3
Horizon Depth (cm) Description

Apl 0-12 Microstructure
Bridged grain structure; voids are simple packing voids. Estimated total
void space 30% of the thin section areas.

Basic mineral components
The c/f limit at 10 pm, ratio of 95/5
Coarse fraction: Dominant quartz grains, mostly are medium to very coarse

sand sizes, subangular to subrounded, moderately sorted.
Fine fraction: Brown to strong brown, clay to fine silt sized materials,
speckled and dotted appearance under transmitted light

Basic organic components
Generally are organic pigments staining to the micromass, few living plant

tissue residues.

Groundmass
The c/f distribution pattern is gefuric, the b-fabric of the micromass is
undifferentiated.

Pedofeature
Excrement pedofeature: About 2% of the soil animal excrement, sized 50
um. remain in plant tissue residues.

Ap2 12-26 The fine material is slightly increased and bridged the mineral grains; the
c/f ratio is approx 90:10. Estimated total void space decreases to 20% of the
slide areas, the textural pedofeature; are thin to thick clay coating and
infilling, yellowish brown, present 2% of the thin section areas

Bt2 40-60 Similar to upper horizon. But the fine material increase, c/f ratio is about
85:15. The textural clay increases to about 5%

Bt3 60-80 Similar to upper horizon. But the illuviated clay decrease to present about
2-3%. The amorphous pedofeature is clay mixed with iron oxide nodule,
sizes 100-200 um with sharpe boundaries and cover about 2-3% of the
thin section areas. Few moderately weathered granite rock fragments,
sizes 500-1500 um

Bt5 110-140  Similar to upper horizon. But in coarse fraction, quartz grains are dominant
in very coarse sand sizes (1000-2000 um), angular to subrounded, poorly
sorted.
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Bt7 170-200  Similar to upper horizon. But the textural pedofeature; as clay coatings
increase to cover about 4-5% of the thin section areas.

Pedon 4
Horizon Depth (cm) Description

Apl 0-21 Microstructure
Bridged grain structure; voids mostly are simple packing voids, few vughs,
total estimated porosity is about 20% of the thin section areas.
Basic mineral components
The c/f limit at 10 pm, ratio of 85/15
Coarse fraction: mostly subangular to subrounded quartz grains, silt size to
very coarse sand size, unsorted: Frequently runiquartz and few
polymorphic quartz.
Fine fraction: yellowish brown to light brown, clay to silt sized materials,
generally bridge mineral grains, dotted and speckled appearance under
transmitted light.
Basic organic components
Very few organic pigments staining to the micromass and punctuation.
Groundmass
The c/f related distribution is close porphyric, the b-fabric of the micromass
is weakly stipple speckled to undifferentiated b-fabric, locally is
porostriated.
Pedofeature
Textural pedofeature: yellowish brown, clay coatings present in voids and
on quartz grains cover about 3-5% of the thin section area. Amorphous
pedofeature: reddish brown iron oxide typic nodules with sharp boundaries,
sizes 50-400 um present about 1% of thin section area.

Bt3 74-104  Clay is much more increased. Microstructure is vughy. Voids mostly are

vughs; total estimated porosity is about 10-15% of the area. The ¢/f limit at
10 um, ratio 50:50. Coarse fraction: mostly subangular quartz grains silt
size to very coarse sand size, unsorted: Frequently runiquartz and few
polymorphic quartz. Fine fraction is yellowish brown to light brown, clay
to fine silt sized materials, generally bridge mineral grains, dotted and
speckled appearance under transmitted light. The c/f related distribution is
close porphyric, the b-fabric of the micromass is weakly stipple speckled to
undifferentiated b-fabric. Textural pedofeature is yellowish brown to light
brown, clay coating on quartz grains present about 2-3% of the thin section
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area. Amorphous pedofeature is reddish brown Fe-oxide impregnative
nodules, size ranges 1000-2000 pm moderately to strongly impregnated
with sharp boundaries, occupy about 5% of the thin section areas

Bt5 140-170  Similar to upper horizon. But the amorphous pedofeatures present as
amorphous Fe-oxide impregnative nodules, size ranges 300-2000 pm,
moderately to strongly impregnated with sharp boundaries, occupy about
10% of the thin section areas.

Bv 170-200+  Similar to upper horizon. But the amorphous pedofeatures present as
Fe-oxide impregnative nodules, size ranges 1500-3000 pm,
moderately to strongly impregnated with sharp boundaries and occupy
about 20% of the thin section areas.

Pedon 5
Horizon Depth (cm) Description

Apl 0-20 Microstructure
Vughy structure; voids are vughs estimate total space 10-20% of the thin
section areas.

Basic mineral components
The c/f limit at 10 um, ratio of 80/20
Coarse fraction: dominant quartz grains mostly are medium to coarse sand

sizes, subangular to surround; and few runiquartz, sizes500-1000 pm

Basic organic components
Generally are fresh plant tissues, few organic pigments.

Groundmass
The c/f distribution pattern is gefuric to chitonic mixed, the b-fabric of the
micromass is undifferentiated

Pedofeature
None

Bt3 74-104  Vughy structure; voids are vughs. Estimate total space 10-15% of the thin
section areas.Coarse fraction: dominant quartz grains mostly are fine sand
to medium sand sizes, few runiquartz sizes 500-1000 um subangular to
surround; moderately sorted. Fine fraction: Pale yellow, clay to fine silt size
materials, limpid aspect under transmitted light. The textural pedofeatures
are yellowish brown clay coatings present about 4-5% of the thin section
areas.
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Bt5 140-170  Similar to upper horizon. But clay is much more increased, limpid aspect
and undifferentiated b-fabric, the c/f ratio is 20:80 and textural clay present
2-4%, the clay mixed with iron oxide mottles sizes 20-50 um disseminated
throughout s-matrix and cover about 10% of the thin section areas.

Pedon 6
Horizon Depth (cm) Description

Btl 12-35 Microstructure
Subangular blocky structure, various sized peds; voids generally are
unaccommodated planar voids, few vughs. Estimated total void space 15%
Basic mineral components
The c/f limit at 10 um, ratio of 60:40.
Coarse fraction: mainly are polycrystalline quartz grain, very coarse sand
size, angular to subangular and frequent single quartz grain size ranges
from silt size to fine sand sized, poorly sorted.
Fine fraction: yellowish brown, clay sized material dotted appear under
transmitted light.
Basic organic components
None
Groundmass
The c/f releated distribution pattern is close porphyric, the b-fabric of the
micromass is Stipple speckled, very few grano and porostriated b-fabic.
Pedofeature
Amorphous Pedofeatures: dark brown ferruginous compound nodules,
irregular shape cover about 5%
Textural Pedofeatures: textural clay, yellowish brown, limpid aspect,
present about 1% of the thin section area

Bt3 60-80 Similar to upper horizon but the fine fraction is increased. The ¢/f limit at
10 pum, ratio of 50:50. The textural clay increases to cover about 5%. The
amorphous pedofeature mainly are iron oxide locally impregnated fine
material, weakly to moderately impregnated, various sizes and shpes, and
cover about 10%

Bv3 155-195+  The fine material is much more increased, the ¢/f ratio is approx 25:75. The

amorphous pedofeatures present about 20% of thin section area.
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Depth Horizon Particle size distribution (g kg_]) Hydraulic
(cm) (USDA grading) Texture Bulk density  conductivity
Sand Silt Clay class Mgm”) (cm hr')
Pedon 1 Huai Pong series; Typic Kandiudults
0-18 Apl 775 45 180 SL 1.75 23.13
18-35 Ap2 732 84 184 SL 1.75 4.22
35-65 Btl 550 43 406 SC 1.67 0.76
65-98 Bt2 491 46 463 SC 1.59 -
98-130 Hp Bt3 581 35 384 SC 1.62 -
130-150 Hp Bt4 602 29 369 SC 1.65 -
150-172  Hp Bt5 459 88 454 e 1.57 -
172-200°  Hp_Bt6 402 67 532 C 1.53 -
Pedon 2 Sattahip variant; Typic Kandiudult
0-10 Apl 775 137 88 SL 1.47 6.34
20-23 Ap2 749 155 96 SL 1.71 1.64
23-42 AB 717 160 124 SL 1.74 8.03
42-75 Btl 761 108 131 SL 1.64 -
75-100 Bt2 775 117 108 SL 1.61 -
100-130 Bt3 781 111 107 SL - -
130-158 Bt4 799 78 123 SL - -
158-195" Bt5 753 104 143 SL - -
Pedon 3 Thai Mueang series 1; Typic Kandiudult
0-12 Apl 812 95 93 LS 1.49 4.31
12-26 Ap2 751 106 143 SL 1.94 8.36
26-40 Btl 682 194 124 SL 1.79 1.34
40-60 Bt2 686 94 220 SCL 1.67 -
60-80 Bt3 710 84 206 SCL 1.62 -
80-110 Bt4 726 78 196 SCL 1.71 -
110-140 Bt5 704 112 184 SL 1.76 -
140-170 Bt6 740 61 199 SCL 1.79 -
170-200 Bt7 698 52 250 SCL 1.88 -
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MININUIN A2 (AD)

Depth Horizon Particle size distribution (g kg'l) Bulk Hydraulic
Texture
(cm) (USDA grading) density conductivity
class
Sand Silt Clay (Mgm”) (cm hr')

Pedon 4 Thai Mueang series 2; Typic Kandiudult

0-21 Ap 698 108 194 SL 1.50 7.54
21-45 Btl 643 111 246 SCL 1.67 2.25
45-74 Bt2 570 101 330 SCL 1.59 0.09
74-104 Bt3 584 101 315 SCL 1.71 -
104-140 Bt4 576 121 303 SCL 1.65 -
140-170 Bt5 576 121 304 SCL 1.64 -
170-200" Bv 547 134 319 SCL 1.76 -
172-200" Bt6 402 67 532 C 1.53 -

Pedon 5 Phang-nga series; Typic Kandiudult

0-20 Ap 695 114 191 SL 1.69 3.42
20-48 Btl 541 117 343 SCL 1.61 0.09
48-78 Bt2 533 124 343 SCL 1.65 0.11
78-110 Bt3 498 109 394 SC 1.58 -
110-140 Bt4 465 148 387 SC 1.55 -
140-170 Bt5 386 144 471 C 1.48 -
170-200" Bv 364 131 505 C 1.48 -

Pedon 6 Phuket variant; Typic Plintudult

0-10/12 Ap 662 75 262 SCL 1.68 1.94
10/12-35 Bl 393 110 497 C 1.72 0.63
35-60 Bt2 353 90 557 C 1.65 14.68
60-80 Bt3 282 156 562 C 1.58 -
80-100 Bt4 274 169 557 C 1.76 -
100-126  Bvl 263 181 556 C 1.62 -
126-155  Bw2 316 90 595 C 1.78 -
155-195  Bv3 301 120 579 C 1.72 -
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Depth Horizon pH 1:1 OM Total Avail. Avail. Extr. Extractable bases Sum  Extr. CEC BS
N P K Al bases acidity by sum
Ca Mg Na K sum NH,OAc
HO KCl ) B B
(cm) ’ (—gkg —) (—mgkg —) ( cmol kg ) %
Pedon 1 Huai Pong series; Typic Kandiudult.
0-18 Apl 4.1 3.4 8.07 0.20  38.7 20.4 0.62 0.29 0.10 0.51 0.05 0.95 5.57 6.53 1.62 14.61
18-35 Ap2 3.9 33 6.14 0.17 295 15.3 0.95 0.14 0.04 0.59 0.04 0.81 4.67 547 2.36 14.71
35-65 Btl 3.7 33 6.86 0.10 9.8 12.9 1.82 033 0.05 0.63 0.03 1.04 6.54 7.58 0.62 13.74
65-98 Bt2 4.0 34 6.72 0.17 53 10.0 1.50 0.67 0.08 025 0.03 1.02 6.55 7.56 1.87 13.44
98-130 Bt3 4.1 34 4.65 0.10 4.5 7.4 1.53 036  0.05 0.61 0.02 1.03 4.66 5.69 1.86 18.18
130-150  Bt4 4.2 34 4.74 0.03 4.4 10.8 1.22 0.39 0.07 0.56 0.03 1.04 6.50 7.53 1.61 13.77
150-172 Bt5 4.2 34 2.72 0.03 2.5 8.7 1.57 046 0.06 042 0.02 0.97 4.69 5.66 2.61 17.13
172-200°  Bt6 4.4 3.8 2.71 0.07 2.5 11.7 1.82 0.61 0.09 0.41 0.03 1.14 5.59 6.74 3.24 16.95
Pedon 2 Sattahip variant; Typic Kandiudult
0-10 Apl 5.2 4.1 6.78 0.13  30.5 19.2 0.45 0.77 0.10 042 0.05 1.34 8.49 9.83 2.36 13.65
20-23 Ap2 5.2 4.1 6.81 0.03 425 20.2 0.49 249 007 023 0.05 2.85 7.43 10.28 1.49 27.76
23-42 AB 5.1 4.2 3.39 0.03  46.7 29.1 0.49 0.89 0.08 0.64 0.07 1.69 5.61 7.29 1.12 23.13
42-75 Btl 4.8 4.0 2.73 0.03  26.6 21.5 0.47 0.73  0.05 0.20 0.06 1.04 4.67 5.71 1.00 18.20
75-100 Bt2 4.6 3.8 2.72 0.03 59 16.5 0.56 0.63  0.05 1.10 0.04 1.82 3.80 5.62 1.00 32.45
100-130  Bt3 4.5 3.8 2.70 0.00 53 12.8 0.80 0.54 0.05 045 0.03 1.07 3.74 4.81 0.62 22.21
130-158  Bt4 4.9 4.1 1.54 0.03 5.0 14.8 0.47 0.59 0.06 0.25 0.04 0.93 2.79 3.73 0.99 25.09
158-195"  Bt5 4.9 4.0 1.36 0.02 5.7 17.2 0.46 0.58 0.06 0.12 0.04 0.80 2.73 3.53 0.62 22.68
Pedon 3 Tai Muang series 1; Typic Kandiudult
0-12 Apl 53 43 6.73 0.21 19.3 41.8 0.46 1.10 022 0.07 0.09 1.48 4.71 6.19 1.25 23.92
12-26 Ap2 4.7 3.7 4.05 0.07 4.8 18.0 0.66 0.58 0.09 0.44 0.05 1.16 4.71 5.87 1.49 19.76
26-40 Btl 4.6 3.7 2.71 0.07 43 20.6 0.77 0.80 0.14 0.19 0.05 1.18 5.57 6.75 1.37 17.48
40-60 Bt2 4.8 4.1 2.72 0.00 43 27.6 0.51 1.19 024 0.71 0.07 2.21 6.55 8.77 1.37 25.20

eyl



MIEWUIN A3 (AD)

Depth Horizon pH 1:1 oM Total Avail. Avail. Extr. Extractable bases Sum  Extr. CEC BS
N P K Al bases acidity by sum
Ca Mg Na K sum NH,OAc
H,0 KCl _ q -1
(cm) (—-gkg ) (—mgkg ) ( cmol kg %
Pedon 3 (cont.)
60-80 Bt3 5.0 4.4 4.78 0.03 4.1 22.8 0.49 1.25 0.25 0.45 0.06 2.00 7.55 9.55 1.50 20.94
80-110 Bt4 5.0 4.4 2.69 0.03 4.4 17.0 0.49 1.08 020 0.18 0.04 1.50 4.69 6.19 1.24 2423
110-140  Bt5 5.2 4.4 2.16 0.00 4.9 21.6 0.56 122 040 0.7 0.06 2.25 4.67 6.92 1.37 32.51
140-170  Bt6 54 4.7 2.05 0.03 4.8 17.3 0.46 0.83 044  0.61 0.04 1.93 5.68 7.60 1.12 25.39
170-200° Bt7 5.5 4.8 2.72 0.07 2.7 21.5 0.49 1.05 0.61 0.79 0.06 2.51 3.77 6.28 2.23 39.97
Pedon 4 Thai Mueang series 2; Typic Kandiudult
0-21 Ap 42 34 11.62 044 6.7 14.2 1.23 0.15 0.06 0.40 0.04 0.64 8.54 9.18 3.12 6.97
21-45 Btl 4.4 3.5 6.79 0.10 1.0 10.7 1.50 0.18 0.04 0.66 0.03 0.90 9.45 10.35 2.61 8.70
45-74 Bt2 4.4 3.5 6.15 0.17 0.8 9.6 1.71 0.34 0.06 0.39 0.02 0.81 8.48 9.29 3.24 8.72
74-104 Bt3 4.3 3.5 4.79 0.17 0.8 11.8 1.82 0.25 0.04 045 0.03 0.76 6.64 7.40 2.87 10.27
104-140  Bt4 4.4 35 4.06 0.10 0.8 12.9 1.85 020 0.04 041 0.03 0.68 7.58 8.25 2.99 8.24
140-170  Bt5 4.6 3.5 343 0.10 0.6 0.5 1.79 0.23 0.05 0.29 0.01 1.06 7.50 8.56 3.23 12.38
170-200° Bv 4.4 3.6 2.74 0.07 0.8 8.9 1.96 0.16 0.03 0.29 0.02 0.50 10.42 10.92 2.73 4.58
Pedon 5 Phang nga series; Typic Kandiudult
0-20 Ap 4.0 3.5 8.15 0.33 8.4 20.3 0.85 0.27 0.07 044 0.05 0.83 6.57 7.39 2.47 11.23
20-48 Btl 4.3 3.5 3.40 0.23 1.7 15.5 1.71 0.22 0.04 0.19 0.04 0.50 4.67 5.17 2.62 9.67
48-78 Bt2 4.3 3.6 4.80 0.17 1.6 17.5 1.90 0.15 0.05 0.19 0.04 0.44 7.53 7.97 2.47 5.52
78-110 Bt3 4.3 3.6 3.39 0.07 1.9 16.0 1.75 0.22 0.08 0.53 0.04 0.87 6.62 7.48 2.59 11.63
110-140 Bt4 4.1 3.5 2.02 0.07 1.9 13.9 1.95 020 0.08 0.15 0.04 0.47 5.64 6.12 1.74 7.68
140-170  Bt5 4.1 3.6 2.04 0.20 2.3 14.8 2.09 0.31 0.17 044 0.04 0.96 6.60 7.56 4.24 12.70
170-200° Bv 4.2 3.6 1.36 0.03 1.7 11.7 1.94 032 024 0.13 0.03 0.71 7.50 8.22 4.60 8.64

24!



MIINUIN A3 (AD)

Depth Horizon pH 1:1 OM Total Avail. Avail. Extr. Extractable bases Sum  Extr. CEC BS
N P K Al bases acidity by sum
Ca Mg Na K sum NH,OAc
H,0 KCl1 . 1 -1

(cm) (——-gkg ) (-——mgkg —) ( cmol kg ) %
Pedon 6 Phuket variant ; Typic Plinthudult
0-10/12 Ap 4.2 3.8 19.51  0.77 6.3 32.6 1.09 048 0.10 043 0.08 1.09 10.33 11.42 4.75 9.54
10/12-35  Btl 4.2 3.7 10.15  0.38 2.2 18.4 1.70 0.21 0.03 0.14 0.05 0.43 10.30 10.73 5.11 4.04
35-60 Bt2 4.4 3.7 6.69 0.24 1.9 16.0 1.94 0.15 0.03 0.68 0.04 0.91 9.31 10.22 8.86 8.90
60-80 Bt3 4.2 3.8 5.44 0.28 7.9 15.1 2.14 0.19 0.03 0.24 0.04 0.50 9.35 9.85 5.86 5.10
80-100 Bt4 4.2 3.8 4.69 0.13 1.4 14.2 2.14 0.13  0.02 0.36 0.04 0.54 9.37 9.92 5.11 5.49
100-126  Bvl 4.3 3.8 4.07 0.14 1.6 22.1 2.16 0.61 0.03 0.23 0.06 0.93 8.48 9.40 4.99 9.86
126-155 Bv2 4.4 3.8 3.33 0.07 1.4 20.4 2.15 0.17 0.03 0.14 0.05 0.39 10.32 10.71 3.36 3.64
155-195°  Bv3 4.3 3.7 2.01 0.10 1.7 16.0 2.18 0.17 0.03 0.70 0.04 0.94 9.35 10.29 3.74 9.11

94!
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Depth Horizon Fe, Fe, F e, Fe /Fe, Al Al Alp Mn; Mn, an
(cm) (g kg ') ( gkg' )
Pedon 1 Huai Pong series; Typic Kandiudult
0-18 Apl 1.036 0397 0.105 0383 0.753 0.450 1.900 0.019 0.022 0.008
18-35 Ap2 1.096 0.524  0.121 0.477 0.844 0.672 2.084 0.022 0.030 0.007
35-65 Btl 1.318 0.604 0.128 0.458 1.096 1.182 1.730 0.014 0.019 0.006
65-98 Bt2 1.289 0.623  0.102 0.483 0955 1.109 1.539 0.005 0.009 0.007
98-130 Bt3 1.232  0.541  0.064 0.439 0932 0.850 1.475 0.001 0.006 0.004
130-150 Bt4 1.492  0.593 0.036 0397 0988 0.846 0.626 0.000 0.004 0.004
150-172 Bt5 0272  0.712  0.021 2.621 1.159  1.010 1.141 0.000 0.003 0.003
172-200" Bt6 0.389 0.652 0.009 1.676 1.431 1.478 0.409 0.007 0.016 0.003
Pedon 2 Sattahip variant; Typic Kandiudult
0-10 Apl 0.594 0360 0.115 0.606 0.615 0458 0.810 0.179 0.201 0.059
20-23 Ap2 0.595 0.340 0.130 0.572  0.633 0429 1.186 0.202 0.209 0.043
23-42 AB 0.751 0409 0.153 0.545 0.647 0.749 1941 0.215 0.238 0.017
42-75 Btl 0.730 0.329 0.081 0451 0598 0.588 1.245 0.161 0.174 0.011
75-100 Bt2 0.633 0.259 0.066 0.409 0515 0.583 1361 0.077 0.087 0.011
100-130 Bt3 0.593  0.267 0.064 0451 0.488 0.682 1.492 0.038 0.041 0.008
130-158 Bt4 0.645 0303 0.078 0470 0.472 0.524 1.169 0.038 0.043 0.010
158-195" BtS 0912 0470 0.077 0.515 0.621 0.876 1.179 0.056 0.065 0.008
Pedon 3 Tai Muang series 1; Typic Kandiudult
0-12 Apl 3.757 0772 0373  0.206 1.695 0470 1.009 0.191 0.197 0.043
12-26 Ap2 3976 1.065 0461 0.268 1.840 0.560 1.200 0.228 0.236 0.031
26-40 Btl 6.135 1216  0.192  0.198 2217 0.683 0.969 0.239 0.252 0.021
40-60 Bt2 7.391 0.693 0.133  0.094 2.000 0.703 0.660 0.196 0.220 0.022
60-80 Bt3 6.202 1419 0.107 0229 1915 0.566 0.887 0.166 0.183 0.014
80-110 Bt4 6.705 1.211  0.080 0.181 1952 0.644 0.426 0.203 0.218 0.022
110-140 Bt5 6.420 1.278 0.036 0.199 1962 0.729 0.268 0.157 0.172 0.014
140-170 Bt6 8343 1.118 0.023  0.134 2.045 0958 0.214 0.210 0.191 0.016
170-200" Bt7 8174 1.140  0.032  0.139 2.229 0.727 0.297 0.227 0.198 0.016
Pedon 4 Thai Mueang series 2; Typic Kandiudult
0-21 Ap 6.533  1.752 1.316  0.268 2.488 0.844 3.053 0.020 0.031 0.008
21-45 Btl 8731 1.669 1955 0.191 2.776 1.115 3.089 0.014 0.048 0.006
45-74 Bt2 9.763 2.062 1.707 0.211 3.106 1306 2.141 0.011 0.018 0.006
74-104 Bt3 9.939 1.884 1.410 0.190 2976 1.101 2.400 0.009 0.077 0.004
104-140 Bt4  10.855 1344 0319 0.124 2953 1.337 2506 0.007 0.008 0.003
140-170 Bt5 11.880 1.326  0.205 0.112 2.896 1251 1.190 0.004 0.005 0.002
170-200+ Bv 12.137 1.533  0.079  0.126 2.940 1301 0.733 0.005 0.006 0.002
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MIINUIN A4 (61D)

Depth Horizon Fe . F e, F e, F eo/Fe . Al 4 Al0 Alp Mn a Mn0 an
(cm) (g kg ) ( gk’ )

Pedon S Phang-nga series; Typic Kandiudult
0-20 Ap 7.859 2.544 0357 0324 5375 0.808 2.697 0.106 0.028 0.007
20-48 Btl 10.525 1.635 0.237 0.155 6.053 1340 1.731 0.025 0.005 0.003
48-78 Bt2 2,626  1.735 0.103  0.661 1597 2.173 1.500 0.002 0.004 0.002
78-110 Bt3 2.670 1.134 0.042 0425 1447 1812 0974 0.005 0.005 0.003
110-140  Bt4 3.085 1.223  0.025 0.397 1465 1.795 0.583 0.003 0.007 0.003
140-170  BtS 4269 0948 0.020 0.222 1.790 1.858 0.481 0.000 0.002 0.003
170-200+ Bv 5920 0.794 0.003 0.134 1.639 1527 0.402 0.000 0.001 0.003
Pedon 6 Phuket variant; Typic Plintudult
0-10/12 Ap 8.592 2246 10.964 0.261 4.805 1.762 3.640 -0.004 0.018 0.005
10/12-35  Btl 14433 4.866 2.864 0337 5603 2333 1956 0.007 0.020 0.005
35-60 Bt2 16.759 2376 0.802 0.142 6.209 2409 1.114 0.002 0.026 0.003
60-80 Bt3 25.839 1.678 0.162 0.065 7.108 2269 0.761 0.014 0.026 0.003
80-100 Bt4 26.993 2404 0.040 0.089 6.442 2.033 0.530 0.003 0.025 0.003
100-126  Bvl 26.225 1.302 0.022 0.050 6.546 2.107 0.512 0.000 0.023 0.002

126-155  Bv2 24975 2496 0.022 0.100 6.559 1938 0.459 0.004 0.026 0.002
155-195"  Bv3 21.701 1.572  0.013  0.072 5.056 1.707 0.463 0.000 0.019 0.002

HNLH
Fe,, Al, Mn, =@ fiad18 dithionite-citrate-bicarbonate
Fe,, Al,Mn =d find18 ammonium oxalate (pH 3.0)

Fe, Al, Mn_ =4 AAA78 0.1 M sodium pyrophosphate (pH 10)



Y
ATNNUIN AS ﬂ15!LUQﬂQNﬂI@QLﬁ@au

148

o A 0'.1 d‘ 3 dy a o
Miseniialal ¥o¥UVOUUDAUNAN
AUNI1Y ioven 1@un n3rertiana 9 AWANIIBHEIUNIND4
(Sandy) NIgazPean tazneluauIudng e
azReauInluanIu
dy Y =) 1 a 1 usj 1a
Wareulunana 1@un Ausrvdunsexiianig o Auaau
slunsevenudauIulunsvazden
a 1 dy 9 1 a 1 = a 1
AUIU 1911unag Taun Ausrunseazideaunn ausiu
(Loamy) ausutunseutls uaznieudls
dy = Y =) 1 = a 1 =
inazPenlunand TAun Ausnuviien Auduvieluniie
Ausrtedunseudl
a = dy a = Y =) = a =
AU 1HipAUAZIDYA Taun Aumdien)unste aumilerunge
(Clayey) udla navaumiion

A 191 (2552); Soil Survey Division Staff (1993)

4 ] % ] a
MAITNAUIN A6 NUNNITHUITEAUANUNRUULUUTINYDIAU

32U (rating)

ANUARUIUUTIN Mg m)

AN

al

11unaig
U 9

ADUYGY

R

GO

<1.2

1.2-1.4

1.4-1.6

1.6-1.8

1.8-2.0

>2.0

M3 19ATIY (2529)
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v
FTAVFU

P 9
mauilszansmsini
a A o 9 o -1

UYDIAUDUNIANWU (cm hr )

1270 (very slow)

Y

¥ (slow)

#11unana (moderately slow)
111na19 (moderate)
591unana (moderately rapid)
59 (rapid)

59300 (very rapid)

<0.125
0.125-0.50
0.50-2.00
2.00-6.25
6.25-12.50
12.50-25.00
>25.00

31: O’Neal (1952)

[

MmN A8 Joimuanldlumsisziivszauauianunil tazmsdsziiuanugay

anYs a‘fmmﬁu (La‘u, 2552; Land Classification Division and FAO Project Staff,

1973; Soil Survey Division Staff, 1993)

1. WewAY (Soil pH) (AU:1i1=1:1)

€

FZA1 (rating) Nefe (range)
g = .
AUNTAFUUTININNEA (ultra acid) <35
Lﬂuﬂiﬂgulliduiﬂ (extremely acid) 3.5-4.4
Wunsadainn (very strongly acid) 4.5-5.0
dunsadn ( strongly acid) 5.1-5.5
Hunsnluna1s (moderately acid) 5.6-6.0
Wunsadnties (slightly acid) 6.1-6.5
L‘]dJL!ﬂﬁN (neutral) 6.6-7.3
I 1 3 Y . .
Wuaaantios (slightly alkaline) 74-7.8
L’ﬂuﬂ'”lﬂﬂ1uﬂm\1 (moderately alkaline) 7.9-8.4
Wuaeda (strongly alkaline) 8.5-9.0
Huaedaun (very strongly alkaline) >9.0
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2. 514!1/1?815)&51'@ (organic matter) (% organic carbon x 1.724)

320 (rating) Wde (gkg)
A0 (VL) <5
A1 (L) 5-10
AU (ML) 10-15
11unats (M) 15-25
ADUN 9GS (MH) 25-35
94 (H) 35-45
gau1n (VH) > 45

3. 1518 1119519159 (total nitrogen)
52AU (rating) nae (g kg_l)
A0 (VL) <1.0
@1 (L) 1.0-2.0
11unats (M) 2.0-5.0
99 (H) 5.0-7.5
N (VH) >17.5

4. 993130802ANUDUFNVE (base saturation)
FZA1 (rating) Nee (%)
A1(L) <35
1hunais (M) 35-75

a3 (H) >75
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5. anuguanilasunaa leseu (CEC)

32A1 (rating) Wee (cmol kgEl)
&0 (VL) 3

&1 (L) 3-5

ABUTIAT (ML) 5-10

1huna1e (M) 10-15
ADUT19g (MH) 15-20

49 (H) 20-30

q4110 (VH) >30

6. Ysunaeanesaniuilse Tomd (available P) (Bray I1)

FLAL (rating) N (mg kg_l)
§1110 (VL) <3

&1 (L) 36
ABUTIAT (ML) 6-10
1huna1e (M) 10-15
ADUL19G (MH) 15-25

g3 (H) 25-45

gaun (VH) > 45

7. U3ma Tnmandouiiduilse Tend (available K) (NH,0Ac)

32A1 (rating) Ngo (mg kg_l)
G‘imm (VL) <30

&1 (L) 30-60
1thunan (M) 60-90

49 (H) 90-120

g9u1n (VH) >120
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8. 1aswneanala (extractable bases) (NH,OAc)

32A (rating) Wee (cmol kg-l)
extr.Ca extr.Mg extr.K extr.Na extr.bases
éﬁmﬂ (VL) <2.0 <03 <0.2 <0.1 <2.6
G‘h L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1thunae (M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
a3 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2
N (VH) > 20 > 8.0 >1.2 >2.0 >31.2
HNYLYiA VL = @oiﬁﬂﬂ (very Low)
L = f(Low
ML = ﬂ'fJuGIQJINGiW (Moderately Low)
M = ﬂ'fJuGlaJINﬁW (Moderately Low)
MH = f’iawﬁjnq 3 (Moderate High)
H = 4 (High)
VH = 07N (very Low)

MW HIN A9 Lﬂmcﬁmmﬁﬁzﬁuamwﬂsmmmﬂﬁﬂu”ls?f

32A1 (rating) Wefe (cmol kg )
S0 <1.0

@%1 1.0-2.0
1hunais 2.0-5.0
GRIAANGE 5.0-10.0
a9 10.0-20.0
a0 >20.0

N30 IR Y (2529)
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MINWUIN A10 X-ray diffraction spacing obtained from (001) planes of layer-silicate species
as related to sample treatment

Diffraction spacing (A)

Mineral (or minerals) Indicated

14-15
9.9-10.1
7.2-7.5

7.15

17.7-18.0
14-15
10.8
9.9-10.1
7.2-7.5

1.5

14-15
12.4-12.8
9.9-10.1
7.2-7.5

7.15

14
9.9-10.1

7.15

Mg-saturated, air-dried

Smectite, vermiculite, chlorite

Mica (illite), halloysite

Metahalloysite

Kaolinite, chlorite (2nd-order maximum)

Mg-saturated, glycerol-solvated

Smectite

Vermiculite, chlorite

Halloysite

Mica (illite)

Metahalloysite

Kaolinite, chlorite (2nd-order maximum)

K-saturated, air-dried

Chlorite, vermiculite (with interlayer aluminium)
Smectite

Mica (illite), halloysite, vermiculite (contracted)
Metahalloysite

Kaolinite, chlorite (2nd-order maximum)

K-saturated, heated (550 C)

Chlorite
Mica, vermiculite (contracted), smectite (contracted)

Chlorite (2nd-order maximum)

la: Whittig (1986)
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K K = Kaolinite
Q = Quartz
K
Mg - sat
Mg - gly
K - sat
. M st s | - 55(0°C
0 10 20 30 40
CoKg, degree 20

J [ 4 < a 1 1 a
MUNUIN Al ﬂ§1‘I/\ILlﬁﬂQﬂ1§l€1EJ’JLUH?Q?(!E]ﬂ%ﬂJENENﬂ‘]Ji%ﬂE]UL%QLL?IHﬂQN@HﬂWﬂﬂJHW@ﬂH

9
witlgrvesauiinon 1 gaaunae 11 41 Btl $39A0708N 35-65 IBUAAT

K = Kaolinite

Quartz
Illite

Feldspar

1.4 nm clay
mineral

w Mg - sat

Mg - gly

K - sat

T T T T T T T T T T T T T T T T T T T T 1 K = SSOOC

0 10 20 30 40
CoKg, degree 20

4 o 4 J a 1 1 a
MNANHIN A 2 ﬂiW\lLLﬁﬂ\iﬂﬁLaEJ’JLUH?\‘]’?TLE]ﬂ%ﬂJENENﬂ“]JiZﬂ@UL%Q!LiIMﬂQM@HﬂWﬂ%HW@@‘Ll

k4
witlenvesAuinow 2 AuAAYAAUTATY FU Btl H9ATINAN 35-65 IBUAIAST
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= Kaolinite

Quartz
= Illite

= O R
I

= Feldspar

asnd Mg - sat

Mg - gly

K - sat

T T T T T T T T T T T T T T T T T T T T 1 K = SSOOC
0 10 20 30 40
CoK, degree 20

Y [ 4 4 a 1 J a
MNAUIN A3 ﬂﬂwuﬁ'ﬂiﬂﬁﬁEJ’JL‘]J“L!?Q’?TL’EJT‘I%GUENEN?]1]53ﬂﬂﬂl%ﬁlliiuﬂﬁj‘uﬂuﬂ1ﬂﬂlu1ﬂﬂ‘Ll

9
witlenvesAuiaou 3 gaAuTIemBal U Bt7 339000 170-200+ IUAIAT

K K = Kaolinite
Q = Quartz

Mg - sat

Mg - gly

K - sat
— M semranirhomtm A st K - 550°C
0 10 20 30 40

CoKg degree 20

Y @ 4 s a 1 1 a
MNAUIN A4 ﬂﬁﬁ’\lllﬁ'ﬂ\if‘l"li!,afﬂ!f]_luiﬂalﬂﬂ“]ﬂlﬂﬁ@ﬂﬂﬂﬁ$ﬂ’€]‘]_lL%QLL?iHﬂQN@HﬂWﬂ%UW@ﬂU

A
MEIVDIAUNADU 5 YAAUNIN FU B2 31A1WAN 48-78 LHUANAT



156

<
[

Quartz

S
Il

Feldspar

CoK, degree 20

Y [ J J a 1 1
MANIIN AS NIMLEAIMTRTBUUSITONTYDI0IALTZNOUT LS Gll‘lﬂ'quﬂlé ﬂ'lﬂeuu']ﬂﬂﬁ'lﬂ!!,{l\i

2
VOIAUNADU 2 AUAAIBYAAUTATIU FU Ap2 FANWAN 18-35 HUAAT

Q

Q = Quartz
0.7nm = 0.7 nm clay

mineral

0.7 nm
QR QQ Q Q Q
10 20 30 40 50 60 70
CoKg, degree 20

Y [ J J a 1 1
MANHIN A6 NI MLAAIMTRTIUUSITONTYDI0IALTZNOUT LS Gll‘lﬂ'quﬂlé ﬂ'lﬂeuu']ﬂﬂﬁ'lﬂ!!,{l\i

a A a a <} 3 1 a
VNAUNADY 6 ﬂu%‘]éﬁﬁﬂ;’ﬂﬂu{]mﬁ YU Bt3 Glf’Nﬂinllﬁﬂ 60-80 LEUALUANT
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Q
Q = Quartz
F = Feldspar
0.7nm = 0.7 nm clay
mineral
Q
0.7 nm
F|F Q Q Q Q Q
" _..._____.JL R N Y N\ JA e Pedon 1
- - o N A s Mo Pt L Pedon 2
J A Ik A A A Pedon 3
4 | I S 'Y JL R Pedon 4
J - A | R JL B Pedon 5
: A ‘ nJv-.....AT.Jt RV R0 Y Y Y WY o ” . Pedon 6
10 20 30 40 50 60 70

CoK degree 20

Y [ 4 s a 1 1
MANNUIN AT ﬂﬁ’”’\lllﬁ'ﬂ\ifnﬁlaﬁl')!ﬂ.luﬁﬂﬁlﬂﬂ“ﬁmﬂﬂ@ﬂﬂﬂﬁgﬂﬂﬂlsﬁﬂllﬁil‘lﬂﬁ]mﬂuﬂ']ﬂsuu'lﬂ
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