LY a J a a dd'dd
ﬁﬂﬂmgiﬂﬂwu°IN‘IJi%i;lsllE]\‘iﬂHE]E)ﬂ%mﬂﬁﬁﬂ@lﬁt!ﬂﬁﬁluﬂ‘iglﬂﬂ‘lﬂﬂ
Charge Fingerprint Characteristics of Red Oxisols in Thailand

A

a d'Q a = \ va = a d‘ a = d‘Q
manalszgnriveseymaaulnadoaulianunlveIdy Msneynnaullzgning
mldinansgadusigesie uaziinaaenuylumsgadusigoisisvesau sy

aAAa a Y = z
niveseymaaullsznouallszguinuazilszgay UNW1l5290195 (permanent charge) 1Ay
4

UsziunilsniolszaiunuiitowAu (variable charge 130 pH dependent charge ) Usuailszq

dg’ v A a 4?} 1o a J a 9 a
ansuazlszguunuiesTuauvuegiusiatazeinlssneuvesautazannaaou luay
Uszgomainaninnszuiumsunuived leesuddivinaminuuanaudanny  tazilszyae

Y = =~ a 1 d? v A = v o Jo

lidulsmumadeulasiiesvesdu  drulszylunufieslinnuduiusiugaisey

Q

a 4 . a A Y a J Yy a
ANTUY (zero point of net charge: ZPNC) v03AU %Qi%ﬂﬂﬂﬁzi}ﬁﬂﬁﬁuEllﬂui].ﬂmﬁ’é)ﬂumﬁ

a J

vonwaveizyimivesau eliterAugingalszganiqud  Auvzuaasilizgauig

a 4

YoIOUNAAY HABIEFAUAINIIALTEYgNTAud AuvziaaslszquIniiAIvesoynIAaY
1 b
(Gillman and Uehara, 1980; Parfitt, 1981) Inanyzvesaunilszyruiuitesegsuny
dszgoms  shldauiimanuguanlasunna lossutazanuguannlaouneulossunlaeu
L= a o Y a [ a o a dgl d! = d‘
MuaieFveIY M ldinadnyussosNuNszuesauAIL Fezlianyuzlasumlainu
mterALLaziAnA T UMY HatazlTnausAumiey  USmaduniedag  uazdlsuna

mianuazezgiiiueon lud luAn (Hendershot and Lavkulich, 1983)

a =1 l [~ 4 =\ AAa 4' Aa A a =\
mﬂgmﬂﬂumummuiwmmuﬂ@aaaﬂmmzuﬂizi}awm AUV UMAAUINTUHYY
' 4 g o & a , — '
mﬂmmmmmmﬂaemum"laaaquu ﬂumaam’oﬂﬂmuimgﬂmmmi;uﬂ@”laaauqaﬂm
a & A o A4 A a A A o a A 4 A
AUUDNIIY uazgmm”laa@ummﬂuumwmumaﬂimmaumflmq‘luﬂummu IHBIIN

[

a = A = Aa a g @
sunseinguaanuuanilasunan leoougs (Parfit, 1981) Uszgiimoynmaamiluanyus
a & o I a 4 . a 1 a [
PWIZYIRUFID WM UM UT0INUN2q (charge fingerprint) YOIAULAAZHSHA AN
a o a o 9 Y ~ o A A Y 9 2
seonunlszuesauannsniunldlumssamafenusessgemsisla  Taglduenia

@ a = 9 L a
ﬂ:mJmmaaGlum5@@%l,m@”laaauuamauhlaaaumamu mﬂﬂmﬂummm“lumiwmmw



A a +| d‘ 1 1 zﬂ' a =S d' U 1 d‘

ronytavesijeNazld wu eaulimanuyuanaldsunnalosouganimanuyuanilasy
1A @ 1 {

uoulosou naashauamsogaguaa lovouldgeniueulooou Jenslddelugdmiy

' ST
Llﬂﬁllﬂ’f)@uil']ﬂﬂ’ll'lllﬂull@’f)ﬂu wuau

A Y = A o Aa o o 1 dyd 19
L‘L!@\ii]"lﬂ"ll@ﬂ;l)ﬁ'i']ﬂﬁgli’)ﬂﬂlﬂﬂ?ﬂﬂﬂﬁgﬂiuﬂuaﬂymgﬂQﬂﬁ"l')ﬂll@flilﬂﬂiﬂﬂoluﬂﬁgwlﬁ

U

A 4 [ 9

2R A d‘ = 9 dytg o w L] a a =
Ing Fainnweaulafivcdnuludmiivy  Temihdiednaueondreadniiduaidiiingdu
sutlauanannuuazegnieldaningieimeaiuanaiaiy ndnswaznlsoufevdnyuz soe
a a A qug 9 & o a + A gy
nuwilszguosduieldtludoyanugulumssanmsduuasile  welddoyaisznoulums

= a a + Y [ [ A A 4? [
Laaﬂ%ummzﬂimmﬂEJGlmmﬂszmemmmaaglumi@,mmeum@uﬂwmm"lﬂ

(Y] J
Jnguszasn

A = (% a 4 a = a o 9
1. LW@ﬁﬂHTﬁﬂHm%i’EJEJWﬂJW‘]JiSﬁi]sUﬂQf’J@ﬂG]i“])’@aﬁﬁllﬂﬂuﬁﬂWWQM’ﬂﬂ”MuﬁS’mﬂ@]u

Q

AaNUANAIHUY

y v o @ a o o a a a
2. Lﬁﬁ]ﬂ'lﬂ')'lﬂﬁllwu‘ﬁallﬂﬂﬁﬂymgﬂiziﬁl@\‘]ﬂuﬂﬂﬂ'ﬁfl]'lll,uﬂﬂu@vﬂilﬁ]iéﬂiﬂ’)ﬁ'luﬂu

Y

A A 9 o a I A o
3. L‘W@‘Wfﬂ'ﬁﬂ!'lclﬁlfﬁﬂymgﬂigﬂqﬂl@\‘]ﬂu LﬂuWHﬁWHiuﬂ1i!’ﬁuﬁlllu$ﬂ15ﬁ]@f‘ﬂi‘ﬁ“{]

A a S
D115 VINT IUAUFLAS



N13AIIVBNAT

a

1. msfailszgnileymnay

9

H 4
m3malizgnAiveteymMAay  Yuegiuvinanazgliveynnvos Avmiieaz
a A a d'a a 9 09.: 4! =1 ]
aunseingluan  Uszynmreymaauszilsznoualenalszgaunazilizquin  Falled 2
v A

9
anbmzA® 1529015 (permanent charge) taz1szyUUNUNOY (pH dependent charge)

(Gillman and Uehara, 1980; Wada, 1985)
1.1 15290179

dszgansee ludunlsmumiiesvesdu - FunannnszuIumIniEonmMsunmun
1 . . . &£ g A A 1w 1 Ay oror o
YA (isomorphous substitution) Fuilumsunuives leveuntiumnamiiumauaud luimiiu

Uszganiuiseanilu

1) 1)5 £90UD177 (Permanent negative charge)
UszgavamanannnszuIumsunuiived levsunfvinaminuuauaudag

o I ~ A ~ " Y A Ao 1 1 ~
nu dlumsunui leeouniniiineudgen e leosuuiniiyuauddna wu maumui
<3| ' ia Ao w 1A 4 . Jaa 4

A" @ Mg” ithumaalszgaunimndwyluusdumilorsun lng (smectite) no3uaAlad
4 { o a

(vermiculite) azAan 15@ (chlorite) 3oMUNUN Si A28 Al” U tetrahedral sheet i 1#inA

Uszyaunan Feezwuluusaumiion)szian 2:1 wnnlsznm 1:1 (Parfitt, 1981)
2) s £3UIND137 (Permanent positive charge)

Uszguanansmannnszuumsunuives lesouniivinaminuuaiuaud
1 v P A~ = J Y ~ A A Ao J
a1eny nmsunuiives lesounlrnaudgeaniudunui looouniiyuauddiniilu
trioctahedral sheet 15U M3unun Mg™ aae Al Mlvimalszauaniina woldluuediuves

1a = Jaa J 4 .
UIAUINIIEINBTHA1 lad taznasls@ (Brady and Weil, 1999 )



F4
Y

1.2 Uszydunilsviolseguuiuiios

v ] v E4 v E4
Uszydunlswznldouladldawiesvesdy efioyaumniulszyauazmui

v A

LLﬁ%LﬂJfJWLﬂ“Ifﬂuﬁﬂaﬁ‘]_]'igﬁi]aﬂﬂzﬁﬂﬁﬁlm‘]Ji%i]‘]J’Jﬂil%l,WﬁJéllu ‘]JﬁgiﬁlUﬂUWLi’J“IfﬁﬁJ”I'iﬂLLaﬂL‘]JaEJ”L!

U5z ldamumanasunlasanmwmnedouvesasazate wu  anududuvesamwmsiirli

v A |l

42’ I a A
Uszguunuiiteastiiaeonilu 2 ¥iiane
d? v A . .
1) Us LYAVVUNUNLOY ( Variable negative charge)

dg’ v A a % + 1 a
Uszgaviiunuilemnannmsuendvedlalasou H) eonnnngu leasenda
(OH) amnludumtionlszan 1:1 Usannedauge 1w woaTamlu vazwiny hilsaumiien

12 a = 1 a A o [ J < A o 421 @
HANOUMAVUINA UMY IFU DUNTYINT ”lamaaaﬂ"lcmﬁummanuazazguuu ﬂisﬁgamuﬂ‘u

~ a1 A 9 dgl (K% = a = =W d? d‘ = a d? S (;
NWDFITHATNINUTDU DIV UDYNUATNIDFUDIAY ADITNATGIVUNDATND FUDIAUGIVU WA

A 1A a o A A d? Aa a = A 1A a A d? a
HBATNID FUBDIAUA ﬂﬁﬂﬂﬁ%ﬂﬁ‘m’i"mﬂluﬂW’J"U’é]x‘i@’téﬂWﬂﬂumuEl’JL‘JJﬁ)ﬂWWL’E)‘]S"UfN@HLWiJ"Uu Ine

A

+ A 9 A A a ° dy Qa: o ]
Yuiilean1n AlOH),” grindeudieeen 1) Tuanmnfieosvesdudnnn leoouiiag liudumia

e

H 4 [l v b4
dszgau i ldmsuan)aounaalosounatiulila  Wefesvesaumuiu  AlOH),”
Aaan 1] - a4 £ ] o Yo ] A d? o ~
Ugnsenny ol medlu AlOH), Faliazae lddwmisvesszyaunndiu Gnwd, 2534;

Tschapek et al., 1978)
2) 15 $§U3ﬂﬁuﬁlﬂﬁL@%(Variable positive charge)

d? v A o A Aa < A o 4 Aa a
Uszquandunuitesinezianirveunanuazezgitiveon lsauaz s uH
9 1A ~ ] a 4 dy o

wihvewsauitienlszion 1:1 wu ledlua uaalosouiidwnsogaduueuleoouly
a Y o Y a d' d‘Q a U d‘ d‘Q
msazaeauld shldnemsldsunilaslszyaunmoyneau unasiunveslszuIniing
a a Q‘ . A d' d' [
PUMAALINAIIN 1) MINNU5ZUIN (protonation) Wi lalasau losoulihieuny
a 9 1 a I a a = A A a 9
Avithvesnguleasengaluanmillunsa 2) Wasnnmsazaevesaumiisrniieyaution
N 4 uazlimsgadu Al NuSnuvURANVeIALHMTlY (D33, 2534; Bohn ef al., 1979:

Bardy and Weil, 1999)

U A
Tagna lAuszneudielszguinuazdszgavegaiein  Tnsilszgonisuas



P4 9

d? v A a = v A = "o a 2 A =
‘]Jﬁ%%q‘U“L!ﬂ‘]JWL’E)‘;D'ﬂ'li!,ﬂﬂﬂigﬂq‘E]TJiLmX‘]J'izi]‘le“L!ﬂ‘]JWL@GHSUu’ﬂf‘,’lﬂ‘lﬁb'uﬂllazﬂSMWmﬂlﬂﬂlliﬂumu‘c’Jﬂ
J Ia . . Y a da 1 a =
23AU52NoVVBINDANDEAAY (soil colloid) uazamwumaammﬂumwaﬂewﬂﬂiz@‘VIW‘U

Aa & o d? v A a ) ya o P4
Gluﬂu “Bqaﬂﬁﬂlgﬂlﬂ\iﬂﬁgﬂqGUL!ﬂ‘]JWL@GﬁEU'ﬂQﬂuﬂ11ﬁQUﬂﬂcﬁﬂllﬂﬂUlﬂ@'ﬁJULla$llﬂullﬂﬂﬂullﬂalu

a v A

H [ 4
syranuanalany (Gillman and Uehara, 1980) mil!ﬂﬂdﬂixi}ﬁN’J?Jigﬂmﬂuﬁuﬂﬂwm“ﬂﬂﬂ
=\ v o Jdo Aa 4 . Aa £ 9 I
Nﬂ?TNﬁﬂJWU‘ﬁﬂDi}ﬂﬂizﬂqwﬁﬁuﬂ (zero point of net charge: ZPNC) ¥93AU mwﬂm‘ﬂu

Y a a d‘Q a d‘ T A a ¢; 1 a J a
ﬁ;ﬂmﬂﬂﬂumiﬂﬂﬂ%uﬂﬂizi}‘ﬂﬂﬂl’mﬂu Lll@ﬂ”l“WLi’)ﬂfﬂ‘Ll@”Iﬂ’J”Ii;ﬂ‘]Jigﬁgfﬁl‘ﬁﬂuﬂ AUITLLAA

a 4

Uszquaniimieymady uailemilorauganigalszygnigud  Auszudasilszyauiiig

U

mgmﬂﬁu (Gillman and Uehara, 1980; Parfitt, 1981)

1" Aa

q'/ a o =1 a d'(; 1 d' a A A

Tagia lauuwinzligalszyqniguddinauan iesnnauuuilsu
4

o = =

a 1 a 1 a 4 a @ A 4 a {
sunseiaggannluauais yailszggniguivesduilninuIuaWAINAN HendTuai
k4

= a =~ [ 4 < Ao & qgj 1 dydl a
wmummﬂumumuaﬂamﬁaaﬂ”lcmmmmaﬂuazazguuu mmamﬁ’mumnﬂimqqm

o—

Audgenidunsoingludn (Parfitt, 1981; Sparks, 1995)

2. adaniinansdnyuzilizguafu

Y]

(% d‘d 1 [} a =S d"d
Javeninadodnyuzlszguesau UAL Ao

a A a 1

Y
agAutuialioninadodnyuziazauliavesay 1wy HeAunITeuUIADYAIA

[
o a

a A = 1A & 4 o Y Aaa A ] Aa a
Al wazgutamuadvewsniiusanilseney IngaunuialonsnanerilatazUTunves

Q

1 E4
usawried luau deﬂ@ﬁumﬂwam’mmzmuﬂmﬂﬂﬂu”lul,mammwufmé’au HaziNane

auamaaiinaz an¥uzY09AY (Gillman and Sumpter, 1986) audamsailszymeludu

2.2 ¥ilauazilsunaueausaumiiien

1 ~ 1< 1 AAa a 1 a a &£ dgl B 1
LliﬂulfﬂuEJ')!ﬂuﬁ']uVlll@Vl‘ﬁWﬁﬁﬂWf]@ﬂiillﬂl'ﬁ]ﬂﬂu FIVUBYNUNITLUNINITSY

Y 1

YOIOUNINVUIAAUINIIBINTOIHOAY (Gillman and Uehara, 1980) 111099100UNAYUIAAL

= 1 1 G s = Aa A a a a ~ dgl =2 A
LWL!El?ﬁ’JuclTiiUuLﬂUﬂﬂaﬁﬂﬂﬂ!tﬁ$ﬂﬂi$%ﬁﬂ‘ﬂw’l WBAHNBUMAVUIAA U HIINTINVUIINA



= £ ¢y (o, & o = " a
anuyuanfasunna losougeiu  Taem liduiloazidensziinnuguaaloosuginiiau
zﬂy o v A d‘d 49’ a A [ A A a a =1 1w 1=
Hane1y ﬁT“I’TS‘]JﬂM“I/]iJLU’E)@uLTT‘JJ’f]uﬂlﬁ"iS’E)‘JJ‘iJﬁJ"Iﬂlf]igﬂ']ﬂﬂutﬁuﬂﬂlﬂ"lﬂu HANAITUYLAA

[ Y] a a ] 1a <3
"la’f)aullmmﬂu THAWINNFHALAZVUIAVILS AU HEY 19U usauvHelsean 1:1 wan
Aa o I o 1A ~ a A o [ =
uazﬂzguumaﬂ%ﬂmm’nm;uﬂ@“laaau@]1mmumum‘ﬂiaﬁgmn 2:1 HATBUNTYING (i’)illuﬂfﬁ,

Y 1

2534; Hendershot and Lavkulich, 1983) wazoynnvuiaaumiealiiuimoymnage iild
Aa A 1 v A ' 1a = a I A
sllu"lﬂ“’lli’)\‘lﬂlgﬂTﬂiJfJTl‘ﬁWﬁ@]@ﬂ"lﬂ’J"liJﬂuﬁﬂL‘]JfIEJHLLﬂG]]’l?J@@L! (YU umumummiaa“luwu

3 A A ' 1a ~ a I A
mgmmmmamemmfguaﬂnJamem@"la@auqqmmiﬂumuEJ’JmTaa“lu@mJaLgmmmﬂ

Tna) 1uAU (Grim, 1968)

a a A @
2.3 15madunieiag

S v = a

sunseiagiaanuyuanildasunaa losougennaeilszua 200 99 300 1wuA

v 1 Fd 1 1
Tuagenlansu anwuanilasuuna lopouvesduaziminiuiolSuadunioiag luaumi

d? A a A W 3 v Ao Y a d‘d? v A a = A d? A
YU L‘L!’ENiﬂﬂﬁ)u‘ﬂiEI’JG]’OL‘IJL!{'i]i]ﬁl‘l/]ﬂﬂﬁlﬂﬂ‘l]i%“gﬁﬂ‘ﬂﬂlu VWDTFUBIAU LASISUANUNUVULIUD

Q

1 A a d?
ATNDFUDIAUGFIUY (Parfitt, 1981)
a a =} \ d‘ d‘
2.4 emwammwmwemiLﬂaﬂuuﬂmmmguamﬂaﬂu%aau

tﬂ‘ a S tﬂ‘ 1 a tﬂ‘ a =
mmguamﬂaﬂu"laaeumamummyﬂaﬂuuﬂmmnmwmmu L‘Ll’f)x‘lﬂ?f‘lﬂuhﬂﬁgﬂ
E4

= v A 1 19 d? v A Q‘ d? d‘ Aa A1 A 1
VUNUNDFITINDYAILTND IﬂEJ‘]Jﬁ$ﬂU?ﬂﬂlUﬂUWL@%ﬂZLWNﬂJHLN’f)ﬂuilﬂ'lWL’f)‘lfﬁﬂﬁ\i uaseq

q

9
v A

=< A d? A 1A d? 2K o Ja A A dgl
AUVUNUWDFIZINWNVULNDATNDFIIVY %mﬂmummmmmmmﬂaﬂuuﬂ@”laaequu

'
A v

~ a dgl 1 v 9 A 42’ A 1T A
AN TAUGIVY Lm‘lu‘wN@iﬁﬂummmmmzamﬂaﬂmmu"l@ﬂamzqwumamwmwm

Alanaq (”lwy,afi 2528; Gillman and Uehara, 1980; Parfitt, 1981; Gillman and Sumpter, 1986)
2.5 HansznUveumaneen lsanoauiinvea

H A
anHUZIAUYIAUNMIUNTZUIUMIHRIEs T UL lwundousufe msliusiale
a s < Ao 7 1 A a = < %
dlua manuazezgitiveen led ludiudloynmavuiaaumitier msdzaumanoon lag lu
a A 1 a1 a Y a Aaa A ° J S o [~
Aulimansznuaoauiane 9 vesauld lTudunlisunseiagireonloaveunantinezilu

Taseddnyivh Iviadunau (aue, 2529; Yassoglou ef al., 1997) Auasvasauetniunain



3 = 1 1 o v o = < A v Y =
mﬂmaﬂw’agclugﬂmq 1 DU ANUFURUTVITN U UsenouveuraninNuFUFIUIN §
9 Y Y
"’U'l’Nﬂ1!ﬁuﬂQfa]J‘Uﬂ'JﬁJﬂUTGIJENﬁ"Iimaﬂ‘]J!L'@Igﬂ']ﬁL!Wﬁﬂﬁgﬂ%’]ﬂlﬂﬁﬁ?ﬁGlu‘ﬁu&ﬁ’ﬂéllﬂ\‘]ﬂu HININ
dy a == 1 Aaa [} A A a o Y a s A a A
uﬁﬂTWgNﬂﬁZ!ﬂﬁﬂNWﬁ@]ﬂﬁﬂu U AUNNANITAANANUYDINUVS DA mﬂﬂﬁlqumaz

v ]
aaA =

=\ Y = 09/1 dy d' c; [ d 3 a 3 aa
UDINALUNIITUTU B NUTFLA miu:1/1Gl,uWu1n@1mqmwuuimﬂllmmmuuuamu%u B ud@oon
A = 9 a = 1 a 1= d A 4 [l Ya A
MaoN %QﬁﬂTWLL’Jﬂﬁ@?ﬂJﬂQﬂH%SNNZ.W]@ﬂﬁlﬂmliaﬁJ”I“lVIG]ﬁi@Lﬂ@UlVI@] wazdaa lnauia
A A A a ' I 4 . 1 <3 =3 ER =\
ummaﬁmammmummmmaﬂaaﬂ"lcm (Hradil et al., 2003) Llilﬂﬁﬂﬂﬂﬂhl“])’ﬂﬂﬂlm 1Y

a

Y 9 o a v o Yya A 1A ) ~ 9 Aa 1
mmmmuﬁﬂuﬂu Lmﬁﬁ\l"liiﬁfl"lglﬁl,ﬂﬂﬁuﬂﬂuhlﬂll”lﬂ ﬁﬂlﬂﬂﬂu%%ﬁ"lll"liﬂhl%ﬂﬂﬂ%uﬂﬂlﬂﬁui

Y
A A o

I [l 4 [
wanoon lud 1 Taemmzus s Indszlauaaazusine lndiaimaluman (Scheinost and
v o J ' a 1= o A a Ao I o
Schwertmann, 1999) ANUFUIUTIZHINTasdn Indnudvesdulisnvazituanudy
v o A Y (a = o A 2 ~ a 2 P o
Wusnesa Ao alSuaussinndamivaiy  fuesduszuasiy  uennntimaneen lya
a Aaaa A ] A A a dy AAa I < o Y <

awnsoazialnseimamungu leasendganusnanuimveananosn laai Idimaneen
2= 9 a Y a Aaan 1 A dg’ A 1 a I
lyati Taseadvesdmihgelumanalgaseras 9 wmudu iesnnnguleasongaiiu
oA [ a Aaaa =\ < A~ [ a dy
nqui lhaemsinal§souniinin (Yassoglou ef al., 1997) manoon laaningulaasengail

@ :’ 1 o 9 Y ~ d? (% a d Y
awnsnazgeduuanaveni  usazqaduldaundeaiisalatiuegiustiavosoon leadie

(Bohn et al., 1979; Sparks, 1995; Brady and Weil, 1999)

1 4 a <3 o’y (Y 1 Aaaa a
msnlasuulaslszyiuiumanesn ladvuediumlgnse1vesdu (Gillman and
A 4’ aaan a A d? A d? d’ aAaa a
Sumpter, 1986) A 1vIPNIEVEIAMNNVUITEYaUITINNIULAZIIBY AT I1vDIANAARY
A & A . ana a £ =
Uszuanvzivay WeaAnTe1veaIUUAUGIVY (Gillman and Uehara, 1980) 1szqaun
a d? 1 1 1 1 a Aa I
navudulvgunnmsilaaldeslalasoulessuvesngulaasonda  luamwiawmily
dy a a3 J I3 o Y a @
nsaszyiurivesmaneen laauuin i liinaanmauqganulszyaunneymnving
a ~ o Jda A = Y 1 2
aumilen hldauimanuquanilasuuna loosuanasazamnsogaduilszgauaig q 14
1 - o - - J - a
wu lalaTasoueaina (H,PO,) Famla (50,7) Tumsa (NO,) nazaas l5a (CI) Usuaves
<] o a A v o o [ 9 1 o dgl
waneen lea luaulinnuduinus lasassnumsgaguilszgauaig o Tasnsgaduzuiniu
A 1 A o ~ A A o J
Wetieyaaas druilizgauignaadumnigane Wodwla sesawnae damla naznaelsd

AN (’Jﬁm, 2534; Park, 1965; Hildebrand and Blum, 1974; Sanchez, 1976)

Wwealosadailusgomnsudniiduiludmsuiy  jURduilseTomidedivves
sqeavesade Tululelaswunemaloson PO, uazlalalasnurleaalosou

1 H 1 Y A
1,P0,) Faiw luaunsanszthijevleanlaildasluau s ldvue Weiililyijegnazdie



1 a Aaaa -4 1 { I
gaumell  uadluwizinalfisnenagneuiuszniealalossunazate ldve ey
o [ a a 3 A oy o a
paRlsznaua o vesau tadumsilszneunazaierien migadureaarzinaun

Y
Wiotosluegnuauiavesay suiitoruesdy Ysmudunieiag USinauazaiiavosau
=1 a a < 4 Aa o L a a o d'
witley  USinaazsiiavowranoen laduazezgiiuoon lud luaunateriaesnilszneun

o o dn
drgitinansznuaemsgaduileanla fe oonlya laasenled nazeondlaasonlaaues

Q

I w
Manuasay ¥ (Gillman and Sumpter, 1986; Parfitt, 1981)

= = Aa 2 ' e @ ' 2 2

nnMsAnItwaimaunusIaiaomsgagunodvla wumMsNNTuYes

a Y [ ~{ v o o A ) 1 a 3 4

Amihmsgaguiiluiliedvginugumsgaduneaaminninsununsiuavesoon lae
4 = 4 < Ao AA a A Aaa J a A

leasonlud nazoondlansonloavounanuazezgiiuniiluay aunlizming @udue)

[

1A { 4 a I J :/l J o
woadueaatiosnauniinelnd @udmaes) Wuesdlsznoy Metlmsizine lnalu
a ddy Aa o = J a . o v U
AuiiiunAIs Iz geandun Ing (atian, 2534; Beinroth er al., 1996) Migadunoaanua

aan a A [ YR o 9 A [ dd? A 1A
UnsenvesauuaNuanius lunasanudy Ao msgaguremaazdvuiemnorue
1 F4 1
Auaaay  1ilesnignservesauiivnumlumsunadaiuiigaduszringleasondale
pounuemialosou tazanuiuulsvesnuuivveslszyinasunlasmuanl§ize
v b4
YDIAUVTNAVOVVBIDYMAVUIAAUINTEY Ao saulimiewnudy Uszquinuvenves
a = = d? o I v 9 Y a A
puMAvIAAUHEIIZUYTEgaUnYIY MIgadurlemanazanas AsInUNMAUTA
~ A Aa = = A d? o
Wpranad UszquinuvevveoymMAvIIaaUmileIzllszquIniinay migaduemma

Az (Parfitt, 1981)

a a dd' SIS
3. auedNYBdAANNALIAY

Auasoudiulugliduaiodnans Tuedaliauaaseauuaounasus AN
A9 11 Red Earth, Ferralitic Soil, Red Tropical Latosol tt6¥ Red and Yellow Tropical Loam
4 4 '
(0ARNA, 2543; Beinroth ef al., 1996) MInadvesauaslwwndou drulvajinaiuiiesnni
4

anmugiiomamnzay TumsduasumsgiavesingAuiuiaduedguns (enfng, 2543;
Y U a

Sanchez, 1976; Beinroth et al., 1996; Tawornpruek, 2005) 5191/3zguaniiuaaluaugnyy

Y v a o Y a 1A = AaAa ° ] [l a 4 A

azawweon lnnnihdeau Mldinausdumiieaniinonssud wu usnlodlua  1esg
< J ] a a a a 3

maﬂaﬂﬂaﬂﬂaaﬂaaﬂmﬂmﬂﬁmui]zmﬂﬂszmumimmaﬂwm (oxidation) Y9UKANNAY

Fhumanesnluaoesy (Suddhiprakarn ef al., 1985) 9 umtLa“amammmmwmmw agi



4

a QaJJ = 1 <] J = Y a <} J a = 19 Ay a
Tuduumeiiv ﬁ‘lJEN!,LiL‘ViaﬂfﬂzmuﬂﬂﬂﬂﬁLLNﬂSNWﬂlLﬂaﬂﬂ@ﬂllcﬁﬂﬂlu@ufﬂzilﬂﬂuﬂﬂ (anfnNA,

U

2543; Scheinost and Schwertmann, 1999)

3.1 ANUNLYUATNTINAVDIAUTLAS

a A S 1A

=2 a A = a ] J A 1A = a
AUTLAY NUYDIAUNNBINAE (hue) SYR D9 10R Mlﬁaﬂ@@ﬂul“l)'ﬂ!!,aZ‘JJLLSQUMUEJ'J"H

= a

a Aaa o & g Ao o a A g <
aLﬂﬂ'ﬂllﬂﬁ]ﬂﬁiiﬁl'lLTJ‘IJ’ENﬂ‘]Jﬁ%ﬂ@‘U“V]ﬁ"IﬂﬂJ ﬁllﬂ\ﬁl’ﬁ]\iﬂULﬂﬂﬁ]"lﬂﬂﬁ‘VI‘JJ’f)’f)ﬂul“]leJﬂ\‘]mt‘Iﬂ‘]_ligﬂ’f)‘]_l

o

@gjcluﬂ?mmqq (Yassoglou et al., 1997)

= a g o 1 (] £ A Y = A a (] a
Fuosmud uanvamues WYY Neven s udseaunlszmsvemusy  YTun

)}

S o

A a 1 A A A dy a
DUNTYING mmmmmﬂaammm‘laa@u ‘]JiﬂJWil!ﬂNTlLLﬁﬂ!ﬂﬁfJuhlﬂ ANUTU LazQUNHUUD

a Q

[

)}

Aa Aas 9 =\ Aa I = [ Y o Aa A I 1 A Aaa A v o
aul ﬂummquaﬂﬁm’oaﬂuﬁ]:::mJuammmqmmmﬂﬂmﬂumumﬂ HAZAUNNIUNTYINYA

]
A A 1

J [ 3| @ o o Ao Yya A a J o Y
@i’)ﬂllﬁ]fﬂsll’f)\uﬂﬁﬂi]gl‘]_]l!‘ﬂi]i]fJﬁWﬂiUu‘VWlﬂﬁlﬂﬂﬁuﬂﬂu ﬂuTliJLWﬂﬂLLiLﬂ@llVlﬁilg‘ﬂﬂﬁ

)
=
(]
Lo
>
=
=

= oy A 19 A = 4 "y = ,é' .
Tihmatuvaos LL€°'I‘E]13JLLS8%11%@]68@’38@1%3@6?\“@@]” (Scheinost and Schwertmann, 1999;

U

Hradil et al., 2003)

Y o A

a A a Y F) a g Y A Aa a A A
ﬂummamﬂmﬂmq@ummﬂ"lwmmm@maﬂu AUNNAVINHUNTWHINUTTLIBOU
| <] o Jya £ a J < a A
L“llulfﬁ’dﬂ umz'lﬂﬂummwammmaaﬂ”lcmeummaﬂ Tﬂﬂmwwiumnmmﬁmwmiizmﬂ
gl = a A o AdA (aaa 1< J A v Yya A 9
IR DINIAA wuﬂvuuazwuaﬂuwuﬂgﬂimgﬂuﬂammmNmaamam%ﬂwaummmw
wﬁload’daq a)ad'dd = A dyw 1T Aa A
G]QG]‘L!ﬂ?LM@ﬂLﬂHWHﬂMﬂWHﬂ&iWﬂuﬂhﬁllﬂﬂﬂﬁllﬂ\iﬂumﬂﬂﬂ UDNINUIIWUIAUTLAN
a [ o a A { J oy [ a a
aunsama ldanniagdusuiaduiiluagnoutim uazYaaanaenniunnstia (Yassoglou
a A A A g’ = a ~ 1 9 ° A A <
et al., 1997) TﬂaﬂuaummﬂﬂmﬂmﬂauuTwqumgmﬂﬂumumﬂaumnm HUsuauman
Ia o 1 a A A a a a a <} J S d?
’fJ’E)ﬂ%I)’ﬂ’E)ﬁﬁ%ﬁW muﬂumgmmﬂﬂmﬂ‘wuLmﬁuﬁﬂﬁmmmmmaﬂaaﬂ”lcm%umqwuﬁm
= Y v A a I Ia =\ v o J @ a
ANUANUDINUINAA Y ﬂﬁﬂJ"Iﬂl“U’meﬁﬂl’:]@ﬂulf‘lfﬂﬂﬁizilﬂ’ﬂllﬁuwu‘ﬁIﬂﬂ@i\iﬂﬂﬂih"lﬂlﬂklﬂWﬂ
a =1 A =l =\ a <3 Ia a A A A o Y o A ~
AU UHYD Lll’ﬁ']Lﬂiﬂﬂlﬂﬂﬂﬂih?ﬂlﬂ]@\imﬁﬂﬂ@ﬂll“]f@’f)ﬁﬁ$‘Uﬂﬁﬂuﬁllﬂﬂ°ﬂlﬂ@mﬂ’mq&ﬂuﬂ%l‘!@ﬂ
1 @ == A A g‘ A a A A <3 Ia c;
ANNU W‘]J?'lﬂuﬁ!,!,ﬂﬂ/llﬂﬂmﬂ@]%ﬂ@“LluTWTﬂMT%Tﬂﬁuﬂﬂﬂﬁlzﬂﬂﬁﬂmmaﬂ’f)l’i]ﬂ'l“]fﬂ’f)ﬁizgrl
A AAa 3‘ a a A A a a a Y I
NI UNNOATINECNOUU TN “IJ“I/ISTEJN?{‘JJ“IJ] U LagAUFLsNnevINT s limanaon Ul YADWIE
a 1 a Aa g; a IS Y dya A @
Gl‘Ll‘]JiNWﬂ!q\‘]ﬂ’Nﬂumlﬂﬂmﬂﬂ%ﬂ@uu']‘l/\l"lmﬂﬁ‘Ll“I/IﬁEJLaﬂ‘L!’EJEJ UININUAUNUTODNLANYITINITD
a a v A Y = g} ] N ¥YY a 4 a
NANNHUDAUTIVNLIDETNAT YU umaa@”lﬂmﬂ (NITUNT LagAME, 2529; 1RaY, 2529;

o 4
AIWUSD, 2531)



10

< L a 1 [ ~ o [ 4 12 d 9
waneon ladluau wenneglugdvesusuuniilng usinelnd usdulnauds

< o A o A Y 1aa A 3 g 4
maﬂﬂaﬂ"lﬂmalugﬂeu 9 ganannmsgangavessanandivanduesndszney nszuiu

Y 4
ﬂ"liﬁﬁﬂﬂﬁ’JFjW\1EU’E)\‘]‘ViMLLﬁZLLiEMLLSQNWﬂGlUﬁﬂ"IWQﬁJ’E)']ﬂTﬁLL‘]J‘]J%I@u%u (’E)ﬂJuG]fa, 2534; 9AfNA,

A g v 3

A A A I~ 4 o Y] [ 3
2543) erutazusnumaniluesnlszneurdnameadmianzilanilasamansenulugll

q

o a v a 3 a -4 a
messalesou (Fe™) nazmlosnlosou (Fe™) azauogluduinalugilarsduniduazasoiy

P Y a aaa a 1 I 1 4 1 a Aaaa
nidvemstazinalfnser lelas lade (hydrolysis) 0819391 9 ifluusine lnd uadunalfase

a I 3 a g 1 L) LA 4 oy 3 3
lalas lagaedasrasnznaiunsiness lalasanon  welimsgadnimazilasu iy
= A~ 9 v 1 & o o A ' a
38 lnd (Suriiey, 2533; Yassoglou er al., 1997) ammuadeniaiuiuiledvhiinanenmsna

= d a 1A @ ) ] Jd a 4? 9y A v =
LI ﬂ@@ﬂhl"‘lfﬂ PUAN N)Y LR SINU Iﬂﬁm ’JhlflJL 13 ?ISJ'IUl‘I/]G] NAY uiuﬁmm LPRDUNUANUAIATY UNIT

a J

J N v v ' { a9 §
5210IA ANUFUA guuglge uamanmadenedluaazigurgii ANuFug

U U E1)

IS dy AA Y ~ A A v o & ] o I 1w ay
LLaZL‘]JH‘WH‘VWIﬂE]uGUNi1UL§EJ‘]J’Vii’E’JiJﬂ')'liJG]fuﬂ'lﬂi]ZWULﬁlﬂﬂll‘Vl@L‘]J‘Lll,!,i’l’iaﬂ (anfnNA, 2543;

'
A a a o

Beinroth et al., 1996; Yassoglou et al., 1997) nsdinauiil/smadunseingaeanmindonay

[} =Y Y Aa 1 4 A a A W a I~ a 9 1 % <
liduasuldneusdmning  esnnsunisiagazmnailuasdsznouFedouswnuman
o 1A 1 oA P I~ = ~ [~ (=} o Y] [ 2/' [l
Ml luiReusess la'lasaaatuusnoznlasu lihduus s Indlumends  aaiudeliny

1 /9 A ™ Pl a o
usgun ndluduuuna 9 T @szuraney, 2527, HaIaA, 2545; Wada, 1985; Yassoglou,

= a YY) a 4 1 < I A d?
1997) wamnmsAnAuluduauosndsoad ludlszme lnewui waneen leatidsinageiiulu
a 09/’ [ [ o’/’ Aa A Aa a A o a g a =4 ~ < 2=
Auuan mnghduauulidsinudunieiagge Madunsedunid uazmsimaneoon ol

]
o Aa A

2 a 1 @ 4 [ 1 <] a {
15 MWﬂ!MWﬂﬁjﬂﬂiuﬂ HUANA NN U Lﬁmmmm?{umm andlaulsenoumia ﬂﬁlu‘lliiﬂﬂ!ﬁiﬂﬂﬁl’ﬂ g

a

1 Y a 4
memﬂuﬁjaﬂ (NITUMT ATAUEY, 2529; Tawornpruek, 2005)

Tuanuduanyn UMYl MIAABAIVOWITI) HATMIHHIVOIDUNTE TG
< ] < o v { 1 qu/ ) a a %
ithuldednsiass dildahazansdegnszazarsesn lloninsundudulullSinamn
@ o A [ 1 aaa I Ao = .
unazildaudmIngliugnsenilunse (enfing, 2543; Armand, 1992; Beinroth e al., 1996)

A 9 1 ° ya A o Y o d? 1a = I a o
NIZUIUMIIAADUINBAN o M THAuTTaNMIveImINAAgwY AUy man 30d oy

9 )

amsazaroi ldunwiia ldsuoninavesnszurumsinaoudienisavasllazauaoudis
4

'
= a

Y o o Y a 3 a { a [l 1 aa 1a { A
vosnihaamn ldifadguan B 3u deimae luaudiulvauonnnganiazusavmtiedina
4?’ a v <3 Aa o ~ g’ =
VUNNTEVIUMTNAULNTUaITWINHAn DQUUN LAZHUINUY Tuanmmsszueing

a Aaan a o o 9 1 1 dy I < Aa o L4
fuzmﬂﬂgﬂimaaﬂmwumﬂwuwmummﬁmwamﬂmmﬂumammzazgnunaan‘lcm

. . o Ja aA A A 4 @
(sesquioxides; Fe,0,.AL,0,) mnaulaLaarIemang (Uszuranay, 2527) ATEUIUMSTHAN

[ a d‘dd =\ a 1a ~ d' (Y] Y o a A
°luwwmmimmﬂumuﬁum o mimmﬁ@umummﬂﬂmﬂaﬂuuﬂawmmq@ummmu



11

9

A Aa K
AUNNAU
Y

[

[ ] dy a o’/’ d‘ % Y A Y d‘
wluanvauzyuil luausy A 3ﬁﬂﬂﬁﬁ18@’)1@ﬂﬂﬁ]$ﬁﬂ3ﬁ181ﬂ ANUABDLUAITAN
=

a

= <3 9

@ @ @ 1 o A { [ J ng; QsJ‘
YAV ﬂ']'iﬁaTEJ@]’J@WQ%@QLLS&UﬂHHﬂﬂNﬁW@Lﬁaﬂlﬂuﬂ\iﬂﬂigﬂﬂﬂuu leuu@umi
3 A a dg’ Y l [ o 1 i< 1 A
Usenoumaniinayulviineglugiiaqedagiu (amorphous material) nou Iagaziluaiun
1 a I a [ 1A Aaa
"lﬂlﬂﬁﬂ‘]_li’)lgﬂ"lﬂﬁﬁ  UdNAU Llﬁ$ﬁ]‘éﬁﬁgﬁi\l!‘ﬂuﬂﬁﬂiuq\ﬁ'JiJﬂ‘]Jﬂ‘léﬂTﬂLLﬁﬂUL‘Viﬁﬂ'J‘ﬂfmﬂﬁ
(ﬁ‘iJﬂ?J, 2529; Beinroth et al., 1996; Yassoglou et al., 1997; Tawornpruek, 2005) Tuauauag
A o Yya A Y 1 I T A ] 1 1
ﬂﬁzﬂﬁuﬂ”lﬁ/l‘i/l”li?ilﬂﬂﬁ‘ﬂﬁ8ﬂﬂﬂﬂ?ﬂﬂ?ﬁﬂﬁﬂﬂﬁi’)fl‘ﬁ"l@]‘!,ﬂaﬂ@@ﬂi]”lﬂ!,ﬁﬂiﬂfq]ll (YU Llﬁiuﬂ@‘ﬂ
A A a I [ < o 1 A o Ya A A 12 4
L‘V‘I@Iillllﬂulclfﬂll Lﬂﬂ!ﬂu!ti!,ﬂaﬂf]@ﬂul‘ﬂfﬂGLH?J‘]J@]N 9 ﬂﬂ$ﬂ11ﬁﬂuﬂﬁllﬂﬂluﬂﬂﬁnﬂllj8111111/](3]

(Beinroth ef al., 1996; Scheinost and Schwertmann, 1999)
3.2 AUUANIIMENIN NUAY LATNITVDIAUTIAY

A A A a A A a A Y a A 4
FUUANWNYNINDU ] NMAUVDIAUAFLAL 7D ﬂuuiﬂiﬂﬁﬁ’]\iﬂ!’u@\?%']ﬂl'i]@ﬂll"lfﬂ
4 3 A a d? a = A 1 Y Aa A o v a
Llagulaﬂiﬂﬂul“lfﬂ”ll’f)ﬂlﬁﬁﬂﬂlﬂﬂslluclu@u lJﬁﬂJ‘]J@]GD"JfJﬂlTTﬂuﬂ’lﬂﬂuﬁf@ﬂ@nm’lgﬂulﬂu@‘léﬂ']ﬂﬂu
A o S A A o’/’ Y] ~ 9 1 1 = I~ 9 [
ONAUUANNTIDUUNAUINITNGN Tﬂﬁ\iﬁﬁNﬁ")uclﬁﬂulfl]gllﬁﬂ‘klm&ﬂullﬂﬂﬂ@uﬂﬁﬂﬂlu’]ﬂlﬂ']
< A d?’ < I a A a = v o
WANIY (pseudo sand) ﬂ']ﬁLWiJéUusU't‘)\u'ﬁaﬂﬂ@ﬂulgﬁﬂﬂluﬂuﬁllﬂ\iﬂ']\isﬁu@ Nﬂ??ilﬁilwu‘ﬁiﬂﬂ

v Y v
ATINUMSALFDIT19UUIA 11a) (macropore) i lWAuTi@nMMITZNE LAz IMANG (1RAY,

D.

2529; NN%@W{, 2545; Yassoglou et al., 1997; Scheinost and Schwertmann, 1999) waz luvaen

A o v :j c;y A A Y o Aa Y a3 1 Aa Y ﬁloy
BUAINIYUN m%maau‘nmuwummu"lﬂ"lﬂaEmi’mgia Lm"luﬂlmzmugmqmﬂwm

] ]
= =

) ) v v v
wasudduaulugiusnezd  dwillesoinmsdumsmdouiiveniinineimanedluges

dwqmuwﬂimj (Yassoglou et al., 1997)

E4
wvAa a [ a o a (] (]
auiiamunlve AU FIMTUA I TUNANaZ0R1TZNOUVDWIAAUUT T I EI
= J < a o 1a = { 1
Ingj Falsznoudieesn lerveunanuazezgiiy usaumionazusou q Mlianuamuae
@ o J a ' Ao = Jya A A
mspeaa1ed eensznenluiafduusngnidnyuzsuil Inaliauduaatiainnuglu
= a J <3 = a
msuani)asunanloseuanas  (9dw, 2529 m3izesn lvaveunan lilindoveunnauy
A o qy 1aa Ao Y o . 0o 9 ¥ v
milgi lvszgauvewsgananil Insaas1uilunuudu (layered silicate) gninlvauganle
< 4 o a 7o :
Uszquinveamaneenlaa  Tasna liAuduaseslinnugavauugaidr miesazvesnny

' ' 2
susadnasamiaaaurie lusuauan  USunasinemsnaninazuauReInusg

91113303 HALYATIAVINOIN 15U dangduaz Tusou (A, 2534)



12

s a 1 a A A A 12 ~ a 4 1a
23AUTZNOVITIUTVOIAUTUAINIAY AD !,Lmumummiaa'lummzm%wmgiﬂu

= Jan 4 4 a L a Y 1 Aa I S
mumnmmﬂam ﬁmﬂllwmmzea”laﬁcluﬂimmuaﬂ ﬁ?ﬂﬂﬁﬂ"lﬂl‘l]ﬂﬂlﬁﬁﬂﬂ@ﬂll“lfﬂV]W‘iJﬁ]g
] a [V 9 o A A [} < oA A A 4 4 =1
Wan'iUlﬂmu%ummmq@ummmu Llilﬁaﬂﬂﬂﬂq“ﬁﬂﬂWUﬂ@mﬂqﬂ@ Lﬂ’f)llﬂﬁ tasiHunu

Ing (Sparks, 1995; Scheinost and Schwertmann, 1999)

Y ' &

wady 1a ~ A o SA =\ AAa A
TUUANUITUUBIULTAULH UHIINTIAUDY WU UINAD ﬂ1iMﬂi$ﬂﬂW’Jﬂlﬂﬂﬂl§ﬂ1ﬂﬂu

9

(Gillman and Uehara, 1980) &4 1ana12 'l ludnedunda nnasvestlszquuiivesusdumiiond

v A

a A £
2 ¥ilafo 15290179 tag Uszguunuiey

o a AA d? v oA UL @ o Ia A
i]’lﬂaﬂi&lill%"llﬁ]iﬂuﬂllﬂigﬂﬂluﬂﬂWL@ﬂf@Qi’JMﬂ‘Uﬂi%ﬂﬂTﬁ miwwuummmi}

q

d‘ d' d‘ 1 aan a o Y a
uanilasunaaleoou tazanuguanlasuneulosounlasunwanljnsonauiliinases
a 4 a (Y] a 4 =~ d' 1 Aaana a 1 Y]
Wulszguesau dnvazsesnuilszyezimanlasumalasmuanlgnsonau uazuanaiany

a a 1a ~ a a A a <] a I
murHatazlIuaLs AUYNY) ﬂimmaumamq uazﬂimmmaﬂuawzgu N@@ﬂ‘lcﬁﬂiu

@1 (Gillman and Uehara, 1980; Hendershot and Lavkulich, 1983)

@ 1 a A A
3.3 aNHUSIHUUDIDDNBYDATNU LAY

a s A 1 a Ay A 9 ~ = v Y A
i’)ﬂﬂ"]fc]fﬂﬁﬁllﬂlﬂﬂi’)giuﬂiwﬂ!wu%ﬂ@uﬂlNlﬁﬂﬂﬁ UANUAAYUL DY Glumm‘ﬂﬁm‘wmm
a & 4 & ya ' a o A o A k4
2INMANANTNFUGN G]fﬂl@i’)ﬂ"lu'lﬂclﬁﬂi]ﬂiiﬂﬁﬁ il TﬂﬂﬁlWWSi’Jf’Jﬂcﬁlﬂ%uﬂTﬂiuﬂuﬂﬂuuqﬂ"Lﬂ

1 1 A [ 9 4 ~ a [ [~ Aaa o 9 1 1 4
DYNADIUD ﬁ\?Nﬁi“ﬂ@\iﬂ‘ﬂﬁ8ﬂﬂﬂﬂWUiuﬂuﬁﬂuiﬁiy)LﬂuaTiﬂNﬂ’ﬂﬂiill?‘n llﬂllﬂ LITANIDACY

Y]

1a = a a 4 J < a v & a AAao =
umumum%umﬂiaa"luﬁ aaﬂ”lwmaqmammzazquuu wgﬂuﬂumuaﬂymzmamﬂmwa

uasniinugAuaNY5aid1 (Beinroth ef al., 1996)

a a ~ 9 =

s 1 ! da' A A o
ﬂuﬂ@ﬂcﬁcﬁ@aﬁﬂv\lﬂiuﬂﬁﬂﬂﬁq‘ﬂEJﬁ’JuGlTi@ﬂgiuWHﬂﬂﬂu!La%ﬂJﬁﬂ‘Hﬂ!%ﬂﬂﬂWﬂﬂﬁ\?

P
= A A = = )

Y] A 3| a 1 [~ a = =KX A 1 a = = g’
U Aoluauan LuﬂﬂumuslﬂmuL‘}Juﬂumummﬂusauﬂuﬂumum AUINTAVUDITLAIUUY
9
Y] Y v o A o o 1
M3IAF oAV ITUA uHa U Ap(A)-Bto 1’1‘3&’0 Ap(A)-Bto-Bo anBHUZNINNMYNINTIU

v
A

. s A A Y} a = & a - o A v o ' A A
1ﬁﬂgagﬁlulﬂmm9 ﬂﬂuiﬂﬁﬁﬁﬁ’m“ﬂﬂ UNTBFIUFUUIN "luu%umu NIDN1TIDAAWUUUUDIAUN
3 [ A 129 o w 19 A =\ <3 o I 4
Lﬂu@‘ﬂﬁiiﬂﬁ@ﬂ'ﬁul“lf“lf’l’]u‘lll’i]\ﬁ'lﬂwslf HANUBITNABDYT N Lu’f)\‘]fﬂ']ﬂllLﬁﬁﬂﬂﬂﬂqcﬁﬂlﬂu@ﬁﬂﬂiz

' o Yy vy oyr; 3w oy n v = dy a Y S a
novedge M ldiianuylumsduidr inuini 1d1é uazgadennuiuluauldsiasi au
1 a [;” 1 ] a 4 { [ [
wineldde ewnailyminmsvnaiiidinelugiwds eendweadnnululsunalnesan

I a { 4 1 ] '
Wuaunfianugavauysaithunas daulualdlgnitylsuas ldna (Beinroth er al., 1996;



13
Tawornpruek, 2005)
3.4 MIUNINTLV0I00NTHOaT

a 4 1 [~ da' ~ 9 a A A 3
paNg¥oadUNINIzBRgiluNUNYTzw 9.81 aasen lawas viseamily

9 a 3 = a 9 [ a o a 9
Fpay 7.5 vosaunalan JunddewsmlanumsunsnszaevedsonsreadlunsInNI
a > a a A 3 a
Tagaznunlulszmauiiga Falunddowsmldlioondveadaniiuiosay 57 voi0ond

yoadnalan aalumini 1 (Beinroth et al., 1996; Tawornpruek, 2005)

A dy 1 1 a3 dy A a A
TulszmetIng woduiinwinsensedidlunuilszunm 6,080 M15190 TawaTHio
a I g { ] [l (] a
Aaludooaz 12 vosnunlulszmalng (Tawornpruek, 2005) daulngjodluusnuveu
Y] o [ =S 9 ] [ v o = dy ~ @
azuoanUeIsianzians ueeniReld wuTimiadunys uazasia uazlununnnaz iy
=) d' U

= A 9 "o @ = ~ ~ Yo A a
DONINIIUTIUD llﬂl!ﬂi]\iﬂ?ﬂﬂﬂiﬂ%ﬁll'l ATASINHYUASYUAITIFHIU FAAUNIINDUA AD YAAY

mni gaaue1an yaaunvosazagaau lyade (191, 2533; Tawornpruek, 2005)

4. YAAUNANH

a ] I a K a dy AA A 9 '
ﬂgﬂﬂuﬂ'lﬂ‘]f’ﬂ\i (Pak Chong: Pc) LﬂuﬂuaﬂMWﬂ NUUTIUNUNNHADANNITNNITNT DU
P '
anmiuiaoudewiGeuiignaduaoudy  aINMIAaIERIvDIRUAUA LAY HULU
[ dy a 3 a ~ A A 1 ~ =~ g’ 9 A :I 9 1 a :JI
ANHUIHOAU DT UAMHHEINTOAUI YN FIMUAUINHT I FIUAUFY

1 I A ~ = = aaa a < =K o 1
adluaumilerduas Yanunguga Ugnseauilunsalunarsdaiiuais (pH 6.0-8.0) Tu

Y
a v !

a 3 1 I 1 =2 o 1 £ @ @
AUTUUY  dauausuarntunsaunndutunsaun (pH 4.5-5.5) %QWUiMﬁ]Qﬁ’J@Uﬂi‘iW‘B
= = 1 ~ ~ ~ ~ ~ ~ J 4
TUT ATANY VDULDU FWITUYT I1TYT AISYT ¥A13T ﬂﬁmuui UATAITIA AN INYIYT

g Tuvi gNes1i 1Fe9 11 (NEId1599AY, 2541; Tawornpruek, 2005)

=<

a 1 3 a =K a = tﬂy a I A 1 ~ A A
FAAUDIIAN (Ao Luk: Ak) Wuauanun auuulmeawduausudumieIvsoau

A A

~ A 9 a 1 = dy a I a = ax Y A oyd
Wit YaLAIHIoaLauly AvaNUHeauuANNY) HFUALUN UNMSTTUIHIA ms'lwa

' 3’ A a < 2‘ =< ] 9 Aaaa a I [ 2
VIVDIUTUUNIAULIT) mqmmu“lﬂﬂmﬂmﬂ ‘]Jgﬂifl"lﬂﬂ!ﬂﬂﬂiﬂi]ﬂ (pH 4.5-5.0) "])'QW‘UGI,U

v
[ ~ Y] v [ @ o

Y ~ a J 1< 4 ~
NIANTEY FUNT IWNYT UsZIWATIUT A9 Wa NI PN TEUDI FINHNITIU

a Q

(NOIF1599AY, 2541; Tawornpruek, 2005)
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(000T “*[v 12 Poaurag) CGHSK&@@E%C@@v@:&r@nmc_mg:m_\c T umLe

uB{BUIHBBeR S°L ZBRRE

EVIBIUBLELWILY 18°6 NS;’V\F

=
i
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a v . . I a =K a = a =) dy A A
AR T¥AYE (Chok Chai: Ci) HUANANLIN WUVTNUNTIVFITHUAIN HIDAUNT
A 9 [ = dy A 9 = = A a o
MABANIINMINTOU UamuiunAouINIUGsUduTlugnaauaouaIn AAINMITIEAI
A J o d" a I a =} A A = a 09, 9
Yo ULEoad anvazilonuuuiuaumtieunieutlvseaumtien Siwnadunniuuag
A g; A (Aaaa a I =K g 1 a 3 U I
nioaluuas Nlgnseauilunsathunasdaiiunay (pH 6.0-7.0) auduguaIuily
a ~ = A 9 Aaaa I 1 =K g 1 £
Aumitiey  Auaansonaudy  Ufnseutlunsaunmndudunsaun (pH 4.5-5.5) Banulu
[ [ 1 4 o a
TNTAuAINFTI ATanY QUaTEIH UsRuYT ung masysal (NeId13I9AY, 2541;

Tawornpruek, 2005)

Aa 1 ] . . [ dy a I~ a 1 a = a ~
AAUM 11N (Tha Mai: Ti) anbziieduvwiluausuludumiey aumienlu
A A = = gl 9 v a 3 1 I Aa = A A = =\
neudl s eaumiendiimatuuies druausuanduaumienunaeudwmseaumtiend
g/ g’ aaa a I I
natutunes nserharaduuas Unsoauuwilunsathunansduilunais (pH 6.0-7.0)
1 a :;l 1 I 1 1 9 [ v o o a
druduruaraiunsaundaunun (pH 5.0-5.5) Fanuludaniatunys asia (nesd151aau,

2541; Tawornpruek, 2005)
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d ad
gUnsamazizms
i3l

Aa A 9 PPN '
1) BAUNAULAZUHUALTAIANMUHNIZaNY0In1T 1552 Tosunay viasiaiu
1:100,000 IIHIAUATIIFANT (NBIFITIIAY, 2524) LHUNAUIIHIAIUNYT (NBIT13IIAY,
2520) UNUNAUTINIARUNT (NOIF1TIAY, 2515) uazuNUNAUTINIANTZD (NOIF13I9A,

2529)

v Y v
2) uHuaNMUUszmaNIAT @I 1:50,000 VINIUAUNIINIAUATIIFTU T9nTa

FUNWT UAZIINTANIZY VYOINTULHUNNTT (DTUUWUNNIIS, 2521)

3) INTP9UEMIFITIVAUMATUIWAIATFIU (D1, 2548; Soil Survey Division Staff,

1993)

A A 4 AAq Y a Ia = 1
4) 159310 Q‘]Jﬂimlm%ﬁ”ﬁlﬂmﬂﬁl%ﬁluﬂ?i’)tﬂiwﬁﬂuﬂﬁlﬂﬁ\l ASNINNIYNTIN NILLT

M AZNNYATUFIUING
ad
IEM3

msUgianulumaauy

o I [ 1 Aa Aa o g A { 1 o
1) shmsinudedaueendaseadduainieldanmanuiuauiuanatanulunia
azTuoeniieunile Mald uazmedanzianiaag Jueen 1w 11 vsna Tasyaau lvade
<] a o o 1Y 1Y = o a a ' A g A
nuluusnudune Isady 3aMiauasssan $1uou 3 Uiy uasgaauihngeudennun
k4
) ' [ [ o a I ] a a o
gunethngos Jariaunsnwdu $1uou 3 vsna Wudumuvesanluanwanuuaudd
a . . . . a ' ] < { o J (Y} v W o
@n (ustic soil moisture regime) yAAUM IndGonAURAS UAEMI I Tandadunys S 2
Aa a 1 =< A g Ao A [ Y A o a o a
VINU HAZEAAUB1IANEENAUNS UNBINBY JInTANTET 11U 1 VINY Hazdunelseid
[ [ o a I @ a { a a . . .
andaguns $ou 2 vsne WudunuvesduluannanuFuaugan (udic soil moisture

regime)
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Y o a Ao Ao 4 = 9 =<
2) ﬂ;wummumumumﬂmu@"b Taefuu1andg 1 WAs 817 2 WA an 2 Was
1 v A <3 [ a a A o o
ﬂmmwﬁlwmﬂuﬁlﬁ'mmmummuﬁmgmmﬂwmﬂuiuﬁum ﬁﬂymmmé’ﬁmw?@umm

Y
aB1enINdaAUUS AT

3 o 1 a 3 a 3 3 o Aa A . . Ay 9
3) INUAIDYNAU Tﬂﬂmuwunﬂ%umu%ummﬂﬂu (genetic horizon) Vlulﬂllﬂﬂllﬁl@a@ﬂ

Y
nidaau Fuazilszina 1-2 flansu

MILATIUAIDG1IAY

1 a

{ < : Y 9 Y Y A a
’JE]EJN@Hﬁ!,ﬂ"Uiﬂﬂﬂ?ﬂ’(ffuuﬂﬂﬁ\?a‘JJGl,WLH’T\‘ILLEI’J?E]U@’JEJG]&LT]?QGUHW’I 2 Uaalung

o

hRtet

A Aov o & Y ) Y =< Y Y A a 3

aunsudniludeuldldulrauilsndann q udrseudronzunsavuia 2 aawas iNueynn
< 1 Aa A Yya d

VNN 2 Haamas 1A nszviae 1

OZ

a L Y a
M3 AN IUnealP1ianIs

a s A o ] a o = a A
1. fnﬁ')lﬂi'lgﬂ‘ﬂ']\iﬂ'lﬂfl'lw&ﬁglﬂllV]'Jllﬂ Gl“lfwaﬂ']ﬁjmﬁ'lgﬁGl,l‘lﬂ'lﬁﬁﬂy']ﬂuﬁllﬂ\ﬁlﬂ\‘]

Uszinealneg 39370 Tawornpruek (2005)
a & ] zﬂ' a 4 a
2. M3aATzRaeg oMol sz uesAn

@ ' a 4 a J o’/’ a o’/’ a J { 1% J
2.1 Laﬂﬂ@]’l’ﬂﬂﬁﬂulﬁﬂﬂ133Lﬂ§1$ﬁ NNFUAUDULAZFUANA N NLTASANEUSIAY

a =) @ dy
ﬂlﬂﬂﬂ@ﬂ%“ﬂ@aﬁﬁllﬂﬂﬂﬂﬁ@jﬂu

1) gaauinyeq
5N 1 Typic Kandiustox AU (Apl: 0-8 cm) HAZALAN (Btol: 115-140 cm)
1519 2 Rhodic Kandiustox MUY (Ap: 020 cm) azAYAN (Btol: 60-85 cm)

1599 3 Rhodic Kandiustox MUY (Ap: 0-12 cm) HazAUAN (Btol: 140-164 cm)

a 1 =
2) ¥AAUDIIAN

VTN 1 Typic Kandiudox AULU (Ap: 0-10 cm) lazAUa W (Bto2: 30-52 cm)
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UTNUN 2 Typic Kandiudox AULU (Ap: 0-17 cm) HazANAN (Bto2: 42-70 cm)

131949 3 Rhodic Kandiudox AU (Ap: 0-18 cm) HaZAUAN (Bto2: 40-60 cm)

3) gaau TrAde
VSN 1 Rhodic Kandiustox AUUU (Apl: 0 - 10 cm) LaZAUE N (Bto2: 55-88 cm)
UTNUN 2 Typic Kandiustox AULIU (Ap: 0-10 cm) HazAUAN (Bto2: 25-52 cm)

150N 3 Rhodic Kandiustox ALY (Apl: 0-15cm) HAZALAN (Bto2: 51-73 cm)

4) gaaum vy
15N 1 Rhodic Kandiudox AUUM (Ap1: 0-12 cm) HazAUA N (Bto2: 52-78 cm)

VTN 2 Typic Kandiudox AUUU (Ap: 0-14/16 cm) LaZAUAN (Bto2: 40-70 cm)

2.2 anuuantlasunnna lopou (cation exchange capacity) Iag3smstieAULan

RIGEM (compulsive exchange method) ( Gillman and Sumpter, 1986a)

a

v a I 1 an 4 an o g‘ o
Feau 2 n5u lanaoaruasniidvuin 30 Jaaans 31U 6 1iaoa (HIUN
Y

au+ihmiinyaen = X) 1Ay 0.1M BaCl,/0.1M NH,CI 20 Jaaans 1hliwen 2 42109 ndeon

)}

Y £4
% a

) Aan 4 1 Y A aa
dwhwruasihinedwniduasazatela wazdaznoudls 0.05M BaCl, 20 dadans
] Y Y v 9 o an e’ay Y 9 A aa
wen iy uanhuauasianeasazatsla d199znoUdw 0.002M BaCl, 20 Uadans 3
qﬂ// Z ~ ] Y Y o 9 v A A ] I Y1 A a
ase luasen 3 warlinsuudilsuiieyvesasazawaulunsazvasald laamiosau
(Y 9 A o ~ 4 = " (o
M 3, 4, 5, 6, 7 928 0.01 HCI tazansazaedud ey laason o uagdn 1 vasa sy
aan a v A a 3’ o (= a ~ :j Qy Yy A v A a 9 A
URnsenau Jafievaudmn 2 1 Tusaumiesauni asns Adwan Usuiieyaulinemdn
:ll 1 { ) an s < 1 ) a 4
asadnnaumsasuutas udnilimuasiag wudinduasazarslaldanszim

Y v ¢ Y Y Ayysr 1 o . o o o o & o A
ANUTNIUve9na 15 anududunldua sy c1 druaznouiilidaimin dming

YA [ % a Aan .4
Tanawnfu Y (AZNOUAU + HADAIFUATNID)

WIAZNOUAUNIAN 0.005M MgSO, 10 Tadans warldwnnu awmeld 1 ¥l
sanhuiamaninmsrir I (electrical conductivity: EC) wSsudisuiumaninnsih
IW#hvesansazats 0.0015M Mgso, v lasdadiuuesarsazats 0.005M MgSO, AuAD

#1382a10 0.0015M MgSO, 1A 1w eanmmsi dhdesndt 1w W@y 0.05M
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v 9 9
MgSO, 1iunsIag 0.5 iaaans Usuias Mgso, nauatiauminu v2 udnih liiamievues
= 3 & Y 1A a A d?’ Y | 1A a 9 qul Qy 9
fMsaza1ednasnile mieyawnnIuliliumiieyaudie 0.1M H,S0, awneld 1
T ildeandumanmmsi ihwesasazas 0.005M MgSO, Auseasazat
Y a g; 3 Qy Y9 A Y o o :j o g‘ o Ay YA
0.0015M MgSO, Wy 1 lasma@unit aeineRdwau wdninngaimin dmini latia
' o an Jd o 1 A ) a J a J A
Ny Z ihmsazaenisuas g ihdwidumsazarelaldimszvvulsuunae lsd
! Yy 9 ' v o ° J = A 1 1
manududumny 2 hlldnnamannuguenfdsuuna loosuiduawazannuguan

=~
nlasuiouleosunngas

CEC (cmol kg_]) = (mmol( 1/2Mg2+ )added — mmol(l/2Mg2+ )retained) x 100/wt soil
CEC =50(0.01V2-0.003V3) cmol kgl soil
AEC =50(C2V3 — C1V1) cmol kg soil
Vi=Y -X

V3i=Z -X

Y
) %

Lﬁﬁ) X = NHUNAY + HiaoANaass

Y = aZNoUAY + HaDaANAaDd

Y
o o

Z =W UNTFITL01Y + NapANAaDN

a J as . v N d v J .
2.3 1Usmanaelsa 1aeds volumetric (NAUY LAy WINY, 2527; Adriano and

Doner, 1982)

AAT12H Tao1i soil extract 11 lounsaiuasaza1n 0.05N AgNO, Tasli K,Cro,

3|
i1 indicator lTamsnanldnznouduasues Ag,Cro,
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Y Y 4
o o @ "o v oa

v v v 3
AU 2 N5 lanaoa centrifuge 6 viaoa FNIMUNAUT KA TMINMINY X Mindw@uinau
10 aaans w1 1 %2 1ue

.

£4 '
N9en3aza10 1Y 0.1 M BaCL,/0.2 M NH,C1 10 Taddns we1 2 %119 18 Centrifuge

' y

a19AzNoUANAIY 0.05 M BaCl, 20 Hiadans 1 A5Y 1ag 0.002 M BaCl, 20 Jaaans 3 A3

'

Y5uierdde 0.1 M HCI waza15azanedudIves Ba(OH), 1 1A pH 3, 4, 5, 6, 7 uaz lidsviies
” 1A o yl A4 v & yy a
Jasiosnn 2 ¥ 119 au'ld pH A udrdanald 1 fu
v
l ATV NLOVVDIAITALAAUDNAT
. o a 4 a J @
Centrifuge thasazanelalanszinlsmanas lsa Taglamsan 0.05 N AgNO,
v ' 2 v
Ysunanldmin c1 Fuihminagneudy (39uMasa centrifuge) Iimiinminy Y

v

Y E4 '
1hAZNeUALNIAY 0.005 M MgSO, 10 Haaaaswe iy udidanald 1 52Tug

‘ lg .. asazalgay
3AA1 EC ¥9981582a19AY 9171 EC Y94 <1
l 0.0015 M MgSO0,

4 1
T¥idAn 0.05 M MgSO, nsas 0.5 Hadans udrnnllsuns Meso, nldmiy v2
9
haazarellsumiiesT ldmuausnnss d1e 0.1 M H,S0,
s gy & v 1 a yi oo
aanald 1 97 Tu3 USue EC vosensazmeduliiia iy EC vesasaza1s 0.0015 M MgSO,
a & 9 d Xy A
Tasmadmi udadenald 1 Au
v Y

v o o a

2
[ 1 1 Y. 1 1A [ 1 1w
5ummewazal EC 1Naunuaudnnse ¥uihminaisazaieau dAumny Z

v

Centrifuge aaunidumsazarelai s zimySnanaslsd Usunanldmiio c2

ran 1a ldunaeeli

4 a 3 a 4 { a, v
anﬁ 2 LLWHQNLLﬁﬂQﬂJH%@HﬂﬁTJLﬂiWﬁﬂ’ﬂilﬂllﬁﬂlﬂaﬂuuﬂ@ﬂi’)ﬂﬂu Taed5MsTeAL

wanlaou (compulsive exchange method)
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FouNIMMINaae
Ad o 1 a
1. a9 UNNUNIDYNNAU
I @ 1 a @ a o o [ [ [ 1 Aa
Lﬂ‘]J@]'J'E)f]"l\ﬂiﬂﬂuI“Ifﬂclfﬂclu‘]_liﬂmi’ﬂmﬂiclfﬂsﬁﬂ ﬂﬂﬁ')ﬂuﬂiﬁ'lclf?’flﬂ @]'JE’JEJ'NBIgﬂﬂu
] <3 a o ] o o ] [ a ] 1 3 a
‘]J"Iﬂ%i’)\iLﬂ‘]J‘]J'iDﬂ!f’J"l!ﬂﬂ‘]JTﬂﬂf@Q ﬁ]\?ﬂflﬂu‘ﬂﬁﬁﬂf?ﬁﬂ @3@ﬂ?ﬂﬁﬂﬂuﬂ?iﬂiﬂﬁﬂﬂlﬂﬂﬂiﬂm
o ] [ Y] v W [ ] a U 3 a o [ [ { o
@']Lﬂ@‘ﬂ"l(h’ill ﬁ]\i‘l’ifc]ﬂ’ﬂu(ﬂ‘lﬁ @3@EJ"NBIgﬂﬂu@??ﬁﬂlﬂﬂﬂﬁﬂm@uﬂ@tﬁﬂﬂ ﬂﬂﬁ?ﬂﬂig‘ﬁ LIS DIUND
sz TanTaguns

{a o 1 a a <Y
2. t’fﬂﬂ!ﬁ’)ljﬂi1314G]’JE]EJN@HLLQ%’JL?]?W%’VFU’EHJ”EI

9 a va a a a [ d Aa
'HE]\‘IIJQ‘]JG]ﬂWiellE]\‘lﬂW]’J‘]ﬂﬂjﬁ’J“VIﬂW AUTINHYAT HH1INYIQUNHATAITAT INYT

AU TN
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Wﬁﬂ1§ﬁﬂ‘l&l1!!ﬁ$3‘iﬂiiﬁ

ANV INY

D.

a ' I a K a A s I A @ IBY
1. Glgﬂﬂu‘ﬂ1ﬂ%ﬂﬂ wWuauanun MNAUUNTIUMTTANNAIINDITHNIDYNUN (karst

U

Y o A

g { 4 <3 o
corrosion plain) UUENNHUALDUGNAAUABUAIAIANTIDE (slightly undulating) TAgAuRLL

Q

Y
= )

IS J Yy A o v a a A J a <
LﬂuW?ﬂ@]Zﬂﬂuu1W1%ﬂQﬂu meﬁ@@ﬂmwawuﬂ,u AUUNITISUWUIA NITBIUFNUIUTY
1% oy Ya K 1 = a I 1 9 Y .
seauihlaquanni 2 was uam‘wgummmﬂuuuunwmﬂwmau (Tropical savanna: Aw)
@ Y v a | a s g’ == Y di’ a o
Wmmmiﬂmwmmﬂmﬂmmu Ap(A)-Bt-BtO ﬂuuuuﬁmmmﬂuummummu Luaﬂmﬂu
a ~ [ Y I 9 = aaa a
AULNUYN aﬂﬂmgiﬂi\‘l’ﬁi'I\THJHLL‘]J‘]Jﬂ'E]uLWﬁfJiquIlliJu"Uu1ﬂ°]J'IUﬂﬁ'l\3 ‘]Jg(]ﬂifl'lﬂuﬂu‘luﬂ1ﬂ
= B~ =K J A a ~ a 9
awdantdunandutuaithunais (pH 7.0-8.0) WUMTAADUUDIAUKNUIINUNINUIVD
9 a < 9 a 1 == = 9 da' a I~ a ~ Y] Y I =
NOUANIANUDY AU NNTUAIDUANUN  HeAWTUANIYHY) ﬂﬂ‘Hﬂ%Iﬂﬁ\iﬁiNlﬂuuﬂUﬂ\i
9 A Aaan a 1 = B~ v KR I
NOULHAINYIAY ﬂj‘]ﬂﬁﬂWﬂuaNﬁluﬂWﬂﬁUTNN?ﬂ!fl]Uﬂiﬂ%ﬂﬂQLﬂUﬂﬁﬂﬂWHﬂﬁN (pH 5.5-6.0)

F4

wundmIngldlumstgniialswandnTna (nwi 3)
Aa 1 = I a K a A s A a Y To A
2. gaauoIIan HJ“L!ﬂu?IﬂiJ']ﬂ LﬂﬂUuﬂiTUﬂTiﬁﬂﬂ!ﬂﬂﬂTﬂﬂTﬁP!W\‘]'E)gﬂll‘ﬂ (karst
. , 2 4 A , < A o .

corrosion plain) VUAMNWNUNUUVYNAAUADUAIA (undulating) DIQNAAUADUFY (rolling)
o Y o A I ] Y a Aa A oyd =< 3‘ < 1Y) oy ya =K
mq@ummmﬂumq@ﬂmwamuﬁu AUUNIITZUIYUIA NITBIUBUUUIY i%ﬂ‘ﬂuWiﬁﬂuaﬂ
1 a I @

N1 2 AT ‘flﬁﬂ"IWQN@'Iﬂ']ﬁL‘lJuLL‘]J‘]JﬂJiﬁ;‘JJL‘lJﬂ%)ﬂu (Tropical monsoonal: Am) WAUINITUDI
Y v Aa I A a an A = dy a I Aa
wmmﬂmﬂmm‘u Ap-Bto 1158 Ap-Bto-Bo ﬂuuuuﬁmamﬂmmmmm Luﬂﬂul‘ﬂuﬂu

~ @ 9 I Y A = = Aaaa a
HUHYI aﬂBﬂ!STﬂi\ifﬁNL‘]J‘L!LL‘]J‘]Jﬂ@ulﬂﬁﬂﬂﬂzlllﬂuﬂlu"lﬂﬁglﬂﬂﬂﬂ\i‘]_huﬂﬁ"lﬁ ﬂ&]ﬂﬁﬂTﬂu‘Uuiu
A & =R A a = a Y
ﬂTﬂﬁu"lllllﬂH‘]Juﬂiﬂi]ﬂﬂ\u‘ﬂLlﬂﬁN (pH 5.5-7.0) WUMILADDUUDIA LN UIINUNINUIUD
Y a [ o a 1 an dy a I a = o Y I £ 9
NOUAUDYNYALIN  AUANUTLAN maﬂugﬂuﬂumum ﬁﬂymgiﬂﬁﬂﬁiNL‘]JULL‘]J‘]JﬂQﬂ’E)u

= 2 = aaan a ' 1 3 @ =2 o
maamgmumm@azmﬂﬂmﬂmﬂaw ‘]JQﬂﬁﬂTﬂuaWﬂolUQ']ﬂﬁ'l!”lllllﬂ%ﬂl!ﬂﬁﬂﬁ]ﬂiﬂﬂﬂﬂlfﬂu

< g {0 [ {
nsatanoy (pH 4.5-6.5) iuddulug I lumsignldwauazerawst (nmi 3)

a @ I a X a dy A A a @ T A
3. ﬂéﬂﬂuiﬂfﬂﬂfﬁl Lﬂuﬂuﬁﬂll'lﬂ INAVUNUNTIUNNAIINNITHWIDYNUNUBDIATIN (lava

U

. . A a 4 dy A A o .
corrosion plain) mﬂuwuumaamuuamwwummugﬂﬂauaauamm (gently undulating)

'
% a [ T A

o < [ 2 4 . .
apausialuinganAennmsniegiufuesiunzyead (residuum derived from

U
Y Y

v
a o o a3 @ o a 1 =
weathered basalt) AUIMITEUIeIA mwmfﬁumm i%ﬂﬂuﬂﬁﬂuﬁﬂﬂ’ﬂ 2 UAT TN IN



-
H

B

A H

a

Typic Kandiudox (Ak-1) Typic Kandiudox (Ak-2)

Rhodic Kandiudox (Ak-3)

MmN 3 dnvazniidaauvesyaaulnegoq (Pak Chong series: Pc) HAzgAALB1AN

(Ao Luk series: Ak)
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Rhodic Kandiustox (Ci-1) Typic Kandiustox (Ci-2) Rhodic Kandiustox (Ci-3)

5]

M 4 dnvazniidaauvesyaau TsAdy (Chok Chai series: Ci) Hagyaau1 14

(Tha Mai series: Ti)
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a [ 1 @ v a [
piomeniunuuneguuadou (Tropical savanna: Aw) WaIMsvesriaaawumLY
a A = Y dy a I A = @ 9 9 <
Ap(A)-Bt-Bto AUUUNALUAIDILAIYY ieauuAUiY) aﬂ‘]&lﬂlgjﬂﬁx‘]ﬁﬁ'mﬁi']\uﬂuuﬂﬂ
Y A = = aaa a A 1 &
ﬂﬂu&ﬁﬁﬂi]iguilusllUWQﬁ%!@‘(’Jﬂﬂ\?ﬂ']‘h!ﬂﬁ']\i ‘]JJ;]ﬂi‘(’J']WL!UuiuﬂWﬂﬁu’mNﬂ'l!fiJlJﬂﬁﬂiq‘LlLlﬁ\nJ'lﬂ
=< d S v Aa 1 an 9 dy a I a = o 9 I
puilunsaanioy (pH 4.0-6.5) AUANNALUAIUIY eauluAuvte) aﬂymziﬂiﬂﬁiﬁlﬂu
Y A = = Aaaa Aa ] A&

LLTJTJﬂf‘]LlL‘ViﬁEJ?JH?J?JH“]JUTQ@SL@ﬂﬂﬂ\?‘ﬂ"luﬂa']ﬂ ﬂ;]ﬂisnﬂumﬂumﬂﬁumumyﬂuﬂiﬂ‘;uuﬁ

k4 [ 1
wndailunsada (pH 4.0-5.5) wiuidmlualFlumsdgnity lswaniudnlznds (nmh 4)

a 1 [~ Aa K a dy ~ A a @ T A
4. ﬂ;ﬂﬂuwﬂwn Wuauanun MALUNUNTIUNNANMTHNIBYNLNVDIATN (lava
. . A a ¢ A A A . o 9
corrosion plain) mﬂuwuuzmaa@1uuﬁmwwummugﬂﬂauaaumﬂ (undulating) DAY
) a I 1% o XY { a 4
mmmﬂumq@ﬂﬁlwmﬂmi@angﬂuﬁmawuumaam (residuum derived from weathered
a a 3’d =< 3’ < @ 3’ Ja =K ' = a |
basalt) AUTMTTLV10118 NMsVFNEUTI sTavihlaauanndi 2 was uamwgummmﬂu
o v Aa I
HUVUTEUIUATOU (Tropical monsoonal: Am) faIMIUeIMTIAAAMTUILLY Ap-Bto %30
a A 9 oa' da' a I~ a ~ Y] 9 9 3
Ap-Bto-Bo auvulauastnduiihea weawduaumiey anvae laseaseasadunuy
9 A = = Aaaa a = B~ [ =
ﬂaumaawmumumama&lﬂmﬂmﬂan ﬂgﬂi&lmuuuiumﬂﬁumuﬂuﬂuﬂiﬂmumm
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Partical size distribution

)
Horizon  Depth (USDA grading) d]:rlllsliliy Water content (%) AWC'
Sand Silt Clay at-33 kPa at-1500 kPa

(cm) g kg1 Mg m” % )
Pak Chong series 1 (Pc-1): Typic Kandiustox, very-fine, kaolinitic, isohyperthermic
Apl 0-8 46 150 804 1.09
Ap2 8-35 44 156 800 1.22 32.94 26.61 6.33
Btl 35-70 22 38 940 1.26 36.98 28.41 8.57
Bt2 70-90 16 16 968 1.19
Bt3 90-115 20 32 948 1.19 38.15 28.21 9.94
Btol 115-140 18 30 952 1.16 37.42 28.83 8.59
Bto2  140-175 20 44 936 1.14
Bto3  175-210+ 19 41 940 1.23 35.99 27.62 8.37
Pak Chong series 2 (Pc-2): Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic
Ap 0-20 68 208 724 1.13 32.94 25.02 7.92
Btl 20-40 63 165 772 1.25 29.64 24.22 5.42
Bt2 40-60 35 37 928 1.25
Btol  60-85 65 107 828 1.18 34.61 26.34 8.27
Bto2  85-105 3 29 968 1.22
Bto3  105-130 5 67 928 1.19 34.33 26.41 7.92
Bto4  130-150 35 45 920 1.19
Bto5  150-170 24 32 944 1.09 35.01 26.90 8.11
Bto6  170-210+ 24 24 952 1.11
Pak Chong series 3 (Pc-3): Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic
Ap 0-12 113 487 400 1.25
A 12-30 67 158 776 1.29 30.28 22.94 7.34
Btl 30-50 34 46 920 1.21 3242 2491 7.51
Bt2 50-80 26 6 968 1.15
Bt3 80-110 30 34 936 1.09 34.63 25.88 8.75
Bt4 110-140 29 55 916 1.07
Btol 140-164 31 49 920 1.08 34.54 25.22 9.32
Bto2  164-194 27 74 900 1.10
Bto3  194-210+ 30 2 968 1.15 33.76 24.46 9.30
Ao Luk series 1 (Ak-1): Typic Kandiudox, very-fine, ferruginous, isohyperthermic
Ap 0-10 92 280 628 0.77 29.46 23.12 6.34
Btol 10-30 48 80 872 1.03
Bto2  30-52 48 80 872 1.18 32.21 25.71 6.50
Bto3  52-80 47 49 904 1.16
Bto4  80-117 43 93 864 1.07 32.95 26.77 6.18
Bto5  117-148 44 89 868 1.13
Bto6  148-170 44 84 872 1.04 35.35 26.62 8.73
Bto7  170-200+ 42 79 880 1.07 32.92 27.36 5.56
Ao Luk series 2 (Ak-2): Typic Kandiudox, very-fine, kaolinitic, isohyperthermic
Ap 0-17 132 76 792 1.25 28.58 21.86 6.72
Btol 17-42 109 39 852 1.06
Bto2  42-70 59 17 924 1.08 34.26 28.92 5.34
Bto3  70-100 60 17 924 1.14
Bto4  100-135 55 77 868 1.10 34.18 27.69 6.49
Bto5  135-170 70 78 852 1.31
Bto6  170-200+ 76 48 876 1.22 32.44 26.39 6.05
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Partical size distribution

. Water content (%
Horizon ~ Depth (USDA grading) qouk ) awc
Sand Silt Clay Y at-33kPa at-1500 kPa
(cm) g kg-1 Mg m> ( o )
Ao Luk series 3 (Ak-3): Rhodic Kandiudox, very-fine, kaolinitic, isohyperthermic
Ap 0-18 320 96 584 1.36 22.13 17.14 499
Btol  18-40 137 43 820 1.18 30.19 24.95 524
Bto2  40-60 120 80 800 1.19
Bto3  60-90 153 24 824 1.25 29.63 23.85 578
Bto4  90-123 171 69 760 1.26 27.78 21.44 634
Bol 123-155 147 53 800 1.11
Bo2 155-190+ 139 33 828 1.07 29.10 21.72 738
Chok Chai series 1 (Ci-1): Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic
Apl 0-10 115 129 756 1.12
Ap2 10-27 106 62 832 1.13 28.30 19.10 920
Btol  27-55 88 73 840 1.05
Bto2  55-88 73 71 856 0.99 29.45 22.94 651
Bto3  88-110 72 72 856 1.00
Bol 110-132 81 63 856 1.03 29.48 21.80 768
Bo2 132-160 91 89 820 1.02
Bo3 160-200 90 106 804 1.01 28.74 22.68 606
Chok Chai series 2 (Ci-2): Typic Kandiustox, very-fine, kaolinitic, isohyperthermic
Ap 0-10 188 116 696 0.95 25.34 22.36 298
Btol  10-25 148 100 752 1.10
Bto2  25-52 150 78 772 1.09 28.69 19.44 925
Bto3  52-76 145 67 788 0.97
Bol 76-103 134 74 792 1.07 28.00 18.82 918
Bo2 103-130 137 83 780 1.07
Bo3 130-167 135 113 752 1.11 27.36 19.81 755
Btc 167-192+ 188 116 696
Chok Chai series 3 (Ci-3): Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic
Apl 0-15 108 100 792 0.97 28.65 22.17 648
Ap2 15-30 105 380 516 1.25
Btol  30-51 82 50 868 1.20 29.49 20.00 949
Bto2  51-73 85 103 812 1.17
Bto3  73-100 83 89 828 1.19 29.34 20.72 862
Bto4  100-130 81 95 824 1.05
Bol 130-160 71 81 848 1.09 29.23 22.34 689
Bo2 160-185 71 65 864 1.08
Bto5  185-205 72 84 844 1.15
Tha Mai series 1 (Ti-1): Rhodic Kandiudox, very-fine, kaolinitic, isohyperthermic
Apl 0-12 237 391 372 0.82 43.19 32.84 1035
Ap2 12-27 136 408 456 0.80
Btol  27-52 44 153 804 0.87 41.27 33.19 808
Bto2  52-78 35 149 816 0.76
Bto3  78-96 35 232 733 0.80 42.25 34.51 774
Bol 96-125 33 219 748 0.81 41.23 28.56 1267
Bo2 125-160 30 135 836 0.77
Bo3 160-200 25 215 760 0.85 39.89 33.95 5H
Tha Mai series 2 (Ti-2): Typic Kandiudox, very-fine, kaolinitic, isohyperthermic
Ap 0-14/16 264 301 436 0.79 38.87 32.57 630
Btol  16-40 152 322 527 0.83
Bto2  40-70 84 231 685 0.81 38.70 26.80 1190
Bto3  70-95 44 188 768 0.83
Bol 95-125 48 188 764 0.84 39.84 31.24 860
Bo2 125-150 44 173 783 0.83
Bo3 150-175 42 162 796 0.88 39.68 26.96 1272
Bo4 175-200 40 156 804 0.82

" AWC = Available water content
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Horizon Depth pH (1:1) oM’ Total N Avail. P Avail. K Extr. Al EA Extractable Bases CEC’ Active BS
H,0 KCl Ca Mg Na K (NH4OAc) Fe

(cm) (----gkg'-==)  (~—mgkg )  ( cmol_kg' ) (gkg) (%)
Pak Chong series 1 (Pc-1): Typic Kandiustox, very-fine, kaolinitic, isohyperthermic
Apl 0-8 6.30 6.00 413 2.1 18.75  678.02 0.02 12.10 21.50 0.41 0.11 1.73 20.38 96.0  66.25
Ap2 8-35 6.35 6.05 272 1.5 21.67 13517 0.03 9.70 19.20 0.35 0.07 0.35 19.75 95.7 6731
Btl 35-70 6.35 5.65 6.1 0.5 2.38 44.09 0.02 1090 11.81 0.43 0.25 0.11 13.75 82.1 53.62
Bt2 70-90 4.70 4.15 2.7 0.0 2.50 26.66 1.46 1490 6.94 0.42 0.23 0.07 11.38 60.7  33.96
Bt3 90-115 4.60 3.65 4.1 0.0 1.50 21.93 3.54 16.10 3.08 0.26 0.71 0.06 13.75 71.4  20.31
Btol 115-140 4.60 3.80 29 0.4 0.58 31.01 4.19 1730 4.04 0.18 0.16 0.08 15.13 71.1  20.49
Bto2 140-175 4.40 3.90 3.0 0.5 0.58 37.91 3.86 16.50 1.13 0.15 0.15 0.10 14.50 83.2 8.50
Bto3 175-210+ 5.05 3.80 2.1 0.5 0.45 37.65 2.85 13.70 5.37 0.13 0.12 0.10 14.50 76.0  29.45
Pak Chong series 2 (Pc-2): Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic
Ap 0-20 6.95 6.30 35.9 1.7 6.50 171.69 0.03 6.10 17.54 0.28 0.26 0.44 15.13 79.1 7522
Btl 20-40 7.10 6.10 18.7 1.1 1.60 48.39 003 650 17.51 0.18 0.08 0.12 16.63 100.8  73.36
Bt2 40-60 6.30 5.45 7.7 0.7 1.60 31.86 0.03 890 10.99 1.78 0.08 0.08 12.13 76.8  59.22
Btol 60-85 4.90 4.05 5.5 0.5 1.60 19.50 1.20 13.30 6.29 1.35 0.06 0.05 11.63 723 36.82
Bto2  85-105 5.15 3.75 4.6 0.5 1.00 17.48 3.00 16.10 2.61 0.07 0.05 0.04 11.50 83.7 1471
Bto3 105-130 4.65 3.75 44 0.4 0.50 16.77 327 13.70 1.01 0.10 0.04 0.04 10.63 84.5 7.99
Bto4 130-150 4.80 3.85 34 0.4 0.58 23.55 292 1130 0.80 0.20 0.17 0.06 11.38 91.6 9.79
Bto5 150-170 4.45 3.85 4.1 0.4 0.50 23.06 271 10.50 0.90 0.23 0.16 0.06 11.88 100.6  11.40
Bto6 170-210+ 4.50 3.95 2.8 0.4 0.50 25.88 232 11.70 1.42 0.20 0.05 0.07 10.63 90.0 1290
Pak Chong series 3 (Pc-3): Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic
Ap 0-12 7.60 7.05 36.5 1.7 8.00 132.44 0.02 490 106.03 0.34 0.64 0.34 14.00 64.6 95.64
A 12-30 7.50 6.93 15.7 0.9 4.00 28.30 0.03 6.10 40.28 0.18 0.13 0.07 12.88 95.6  86.96
Btl 30-50 6.10 5.35 8.9 0.6 3.70 18.16 0.04 11.30 9.40 0.10 0.13 0.05 11.50 84.4  46.15
Bt2 50-80 5.05 4.05 6.5 0.7 2.00 29.56 1.58 12.50 3.25 0.08 0.07 0.08 11.13 829 21.73
Bt3 80-110 4.65 3.90 6.1 0.5 0.75 13.99 2.80 13.30 1.01 0.48 0.11 0.04 10.38 773 1097
Bt4 110-140 4.95 3.80 4.8 0.5 0.50 12.30 325 1450 0.45 0.46 0.09 0.03 9.50 95.2 6.63
Btol 140-164 4.90 3.70 4.7 0.4 4.50 7.08 3.12  14.10 0.20 0.34 0.05 0.02 9.75 84.3 4.13
Bto2 164-194 4.90 3.65 5.5 0.4 0.95 8.64 273 13.30 0.26 0.26 0.09 0.02 9.75 107.4 4.53
Bto3 194-210+ 4.95 3.65 5.4 0.4 0.45 12.31 222 13.70 0.37 0.24 0.30 0.03 9.70 102.6 6.45
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Horizon Depth pH (1:1) oM’ Total N  Avail. P Avail. K Extr. Al EA Extractable Bases CEC’ Active BS
H,0 KCl1 Ca Mg Na K (NH,OAc) Fe

(cm) (- gkg' =)  (—-mgkg'-—)  ( cmol kg ) (gkg) (%)
Ao Luk series 1 (Ak-1): Typic Kandiudox, very-fine, ferruginous, isohyperthermic
Ap 0-10 6.00 4.60 24.9 0.3 1.15 10.36 0.05 12.50 224 0.06 0.42 0.13 12.94 1352 18.58
Btol 10-30 5.80 5.10 14.6 0.2 0.30 2.88 0.05 11.50 0.19 0.12 0.38 0.04 6.56 122.4 5.96
Bto2  30-52 5.90 5.20 9.2 0.2 0.25 2.79 0.00 10.50 0.17 0.12 1.06 0.04 4.06 137.1 11.67
Bto3  52-80 5.80 5.00 6.7 0.2 0.25 6.28 0.03  9.00 0.08 0.09 0.32 0.08 3.19 136.2 5.94
Bto4  80-117 5.75 5.20 4.9 0.2 0.30 9.42 0.05 9.75 0.13 0.07 0.49 0.12 3.19 127.3 7.71
Bto5 117-148 5.90 5.30 43 0.1 0.20 6.36 0.04 10.00 0.46 0.27 0.74 0.08 6.56 131.3 1343
Bto6 148-170 5.70 5.20 4.3 0.1 0.15 5.44 0.05 11.50 0.10 0.04 0.27 0.07 7.31 138.4 3.93
Bto7 170-200+ 5.60 5.20 3.7 0.1 0.10 3.68 0.05 13.50 0.23 0.05 0.40 0.05 6.69 124.3 5.09
Ao Luk series 2 (Ak-2): Typic Kandiudox, very-fine, kaolinitic, isohyperthermic
Ap 0-17 6.50 5.60 17.7 0.8 13091 33.17 0.06 825 2.56 2.65 0.56 0.42 9.19 52.1 4293
Btol 17-42 5.70 3.80 9.8 0.6 2.74 22.77 1.24 10.00 2.60 1.08 0.96 0.29 8.31 55.9  33.00
Bto2  42-70 5.50 3.90 7.4 0.4 1.85 22.21 1.39  9.50 2.90 1.02 0.63 0.28 6.94 53.7  33.74
Bto3  70-100 5.40 3.50 6.7 0.4 2.60 20.21 1.29 10.00 2.90 1.00 0.30 0.26 8.06 548 3084
Bto4 100-135 5.10 3.80 3.4 0.4 0.45 8.49 3.01 10.00 0.87 0.53 0.18 0.11 7.69 56.7 14.47
Bto5 135-170 5.30 3.70 4.6 0.2 0.35 4.24 237  9.00 0.87 0.55 0.20 0.05 7.69 64.1 15.74
Bto6 170-200+ 5.50 3.50 1.3 0.4 0.30 3.79 241  9.00 0.95 0.59 0.85 0.05 7.56 67.8  21.30
Ao Luk series 3 (Ak-3): Rhodic Kandiudox, very-fine, kaolinitic, isohyperthermic
Ap 0-18 5.30 3.80 11.6 1.1 20.45 26.37 036 10.63 2.90 0.03 0.57 0.34 10.81 89.4  26.56
Btol 18-40 5.40 4.00 4.3 0.2 3.64 19.19 047 938 1.20 0.41 0.13 0.25 9.81 81.5 17.53
Bto2  40-60 5.40 4.00 3.1 0.4 1.00 10.48 043  8.88 1.24 0.47 0.26 0.13 9.31 594  19.12
Bto3  60-90 5.40 4.00 2.5 0.4 0.60 5.72 049  8.63 0.95 0.40 0.26 0.07 10.81 70.6  16.29
Bto4  90-123 5.50 4.10 1.9 0.3 0.70 7.07 .00 9.13 0.49 0.24 0.24 0.09 10.19 86.0  10.35
Bol 123-155 5.40 4.00 1.3 0.3 0.60 7.24 .02 9.13 0.48 0.26 0.05 0.09 5.81 75.5 8.81
Bo2 155-190+ 5.40 4.00 1.3 0.3 0.40 7.50 1.03  11.63 0.45 0.24 0.30 0.10 6.31 73.4 8.53
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Horizon Depth pH (1:1) OM' TotalN Avail. P Avail. K Extr. Al EA Extractable Bases CEC’ Active BS
H,0 KCl Ca Mg Na K (NH,OAc) Fe
(cm) (- gkg'-)  (—mgkg'-—) ( cmol kg’ ) (gkg) (%)

Chok Chai series 1 (Ci-1): Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic)

Apl 0-10 4.30 3.50 242 1.0 17.96 17.55 1.15 18.50 0.49 0.03 0.61 0.22 9.44 75.0 6.81
Ap2 10-27 4.50 3.60 13.1 0.7 4.35 6.51 1.66 19.00 0.40 0.35 0.71 0.08 6.50 61.4 7.53
Btol 27-55 4.70 3.70 9.1 0.5 1.15 4.29 142 19.50 0.30 0.26 0.15 0.05 8.06 65.0 3.75
Bto2 55-88 4.50 3.60 7.2 0.4 0.80 3.14 1.86  13.00 0.14 0.15 0.21 0.04 6.94 62.3 4.01
Bto3 88-110 4.50 3.80 3.6 0.3 0.80 3.76 1.98 14.00 0.03 0.14 0.13 0.05 9.31 60.6 2.44
Bol 110-132 4.70 3.70 3.6 0.2 0.50 4.72 1.61 14.00 0.02 0.12 0.09 0.06 6.81 64.0 1.97
Bo2 132-160 4.40 3.70 5.0 0.3 0.50 3.33 1.72 10.00 0.01 0.07 0.13 0.04 7.44 63.9 241
Bo3 160-200 4.60 3.80 3.7 0.2 0.50 3.47 1.54 14.00 0.01 0.06 0.11 0.04 5.69 69.4 1.59
Chok Chai series 2 (Ci-2): Typic Kandiustox, very-fine, kaolinitic, isohyperthermic

Ap 0-10 5.50 4.50 15.7 0.4 4.50 9.55 1.15 17.00 3.94 0.05 0.19 0.12 9.69 474  20.17
Btol 10-25 5.10 4.00 8.2 0.3 3.10 4.63 0.69 18.00 0.66 0.03 0.08 0.06 9.19 48.4 4.41
Bto2 25-52 4.70 3.80 53 0.4 1.50 4.46 1.13  17.00 0.20 0.29 0.03 0.06 7.94 48.7 3.34
Bto3 52-76 4.60 3.60 4.1 0.2 0.80 391 .22 17.00 0.03 0.10 0.12 0.05 6.69 48.3 1.74
Bol 76-103 4.70 3.80 3.6 0.2 0.80 4.93 123 27.50 0.03 0.08 0.12 0.06 7.69 48.9 1.02
Bo2 103-130 4.80 3.90 2.8 0.3 0.80 5.01 1.17  28.00 0.05 0.14 0.12 0.06 6.56 44.0 1.31
Bo3 130-167 4.70 3.90 53 0.2 1.25 5.04 1.49  30.00 0.05 0.11 0.19 0.06 5.44 36.7 1.36
Btc 167-192+ 4.80 4.00 4.6 0.2 1.50 5.53 1.47 29.00 0.06 0.08 0.19 0.07 7.19 46.4 1.37
Chok Chai series 3 (Ci-3): Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic

Apl 0-15 4.30 3.70 25.0 0.7 13.15 21.52 0.65 12.00 0.49 0.03 0.08 0.28 9.06 97.3 6.82
Ap2 15-30 4.50 3.80 19.2 0.6 6.49 10.73 0.57 12.00 0.54 0.02 0.10 0.14 6.19 107.7 6.27
Btol 30-51 4.50 3.70 15.0 0.3 4.24 6.22 1.04 10.00 0.30 0.22 0.21 0.08 9.94 121.6 7.47
Bto2 51-73 4.40 3.60 12.7 0.2 3.74 5.04 1.39 10.00 0.18 0.11 0.06 0.06 6.06 106.4 3.95
Bto3 73-100 4.50 3.80 8.0 0.3 2.50 433 1.16 10.00 0.14 0.11 0.08 0.06 7.44 105.6 3.74
Bto4 100-130 4.70 3.70 6.9 0.3 2.45 2.94 1.03  11.00 0.10 0.25 0.12 0.04 7.88 118.6 4.40
Bol 130-160 4.90 3.90 4.7 0.1 1.50 3.81 094  8.00 0.02 0.07 0.12 0.05 6.44 123.9 3.06
Bo2 160-185 4.80 3.90 33 0.2 1.30 4.48 0.87  9.00 0.01 0.04 0.23 0.06 5.81 132.7 3.66
Bto5 185-205+ 4.90 3.90 53 0.1 1.20 3.05 0.64 7.00 0.01 0.04 0.17 0.04 5.94 116.9 3.58

K3



M3 2 (99)

Horizon Depth pH (1:1) oM’ Total N  Avail. P Avail. K  Extr. Al EA Extractable Bases CEC’ Active BS
H,0 KCl1 Ca Mg Na K (NH,OAc) Fe

(m)y (- g kg ------ ) (—mgkg ) cmol, kg ) (gkg)) (%)
Tha Mai series 1 (Ti-1): Rhodic Kandiudox, very-fine, kaolinitic, isohyperthermic
Apl 0-12 5.10 4.60 45.2 1.0 98.59 22.67 0.15 67.00 5.62 1.06 0.29 0.29 11.50 104.0 9.78
Ap2 12-27 4.80 4.25 28.2 0.8 18.73 11.47 0.52 62.00 3.35 0.62 0.05 0.15 15.38 111.7 6.30
Btol 27-52 4.90 4.50 10.6 0.3 18.44 19.27 0.07 56.00 0.50 0.52 0.09 0.25 11.13 103.4  19.34
Bto2  52-78 5.10 4.75 6.0 0.3 22.43 17.34 0.02 56.00 0.67 0.35 0.06 0.22 11.00 1149  23.58
Bto3  78-96 5.15 4.75 53 0.2 19.95 16.73 0.04 40.00 0.62 0.26 0.12 0.21 11.00 112.7  28.63
Bol 96-125 4.90 4.50 4.6 0.2 24.73 13.19 0.11 40.00 0.19 0.31 0.18 0.17 11.13 118.0 11.88
Bo2 125-160 4.80 4.40 4.1 0.2 26.23 10.38 0.15 51.00 0.10 0.26 0.48 0.13 9.38 934 6.15
Bo3 160-200 4.60 4.30 2.7 0.2 17.86 7.42 0.17 54.00 0.09 0.18 0.57 0.09 10.38 110.7 5.25
Tha Mai series 2 (Ti-2): Typic Kandiudox, very-fine, kaolinitic, isohyperthermic
Ap 0-14/16 5.25 4.55 342 1.0 72.43 48.93 0.05 46.50 6.40 1.05 0.22 0.63 16.13 91.1 15.14
Btol 16-40 4.70 4.10 20.4 0.5 41.32 18.61 0.26 48.50 0.35 0.24 0.57 0.24 18.13 116.4 2.80
Bto2  40-70 4.60 4.30 13.2 0.5 22.86 10.50 0.11 43.50 0.46 0.35 0.20 0.13 9.38 107.6 2.57
Bto3  70-95 4.45 4.15 5.0 0.2 20.99 12.25 0.10 39.50 0.22 0.24 0.14 0.16 9.50 104.0 1.89
Bol 95-125 4.45 435 4.8 0.2 13.24 12.68 0.05 22.00 0.29 0.33 0.05 0.16 6.50 94.0 3.66
Bo2 125-150 4.60 4.40 2.9 0.1 6.75 4.26 0.03 22.00 0.43 0.47 0.09 0.05 8.75 86.3 4.57
Bo3 150-175 4.40 4.65 1.9 0.2 3.75 4.20 0.05 20.00 0.35 0.23 0.18 0.05 6.38 90.7 3.92
Bo4 175-200 4.40 4.60 3.6 0.1 2.25 4.93 0.05 21.00 0.25 0.17 0.27 0.06 8.63 133.7 3.49

1 OM=Organic Matter

* CEC=Cation Exchange Capacity

’ BS=Base Saturation

[43
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3. 5w luTasus

'
o A 1

v Y v
Ysua luTasnusivvesduiihimsaneing 4 gaaulimegluszauid Jneg
Y
Tunde 1.1-2.1 aSusenlansy uaziiuud lvuasasmuanudn  Taslusuauuuilsun
1 ng/ a 1 2 kY v oo a a A v a A a =)
TulasusamnnnFuauan Fdeandosnunuliuadunisiagluau 1o ndunie

[

I~ ' o w a -4 .
FagilunvasdagvedluTasouluau (Inyad, 2528; Orlow, 1992; Brady and Weil, 1999)
4. Ysinaeanesaniluilss Towi

wamsaneUSinalearlesaiiuyss Tewiluaunud gaauthndewasyaau
slmidvsinamleaosafifuilse Tomiegluszdudmnisdentrags (0.4521.67 mg kg
yaaus anuazyadn TvadeiUSinaearesanidulseTomi  egluszaudnnndsgann
(0.1-130.91 mg kg') Tasmwizluauuuvesgaduenanuazyaau lyngellSuanoanoss
fufulszTonfodluszdugunndimaiudumamnnnmssamsay Usinaearesaniiy

U5z Tomiluaudm Inatinu Iuanasmuanuanvesau

iiesnnlSinaleaeafiduilsy Temilanuduiuiduanlgasenan Fedu
Tnajiisuiunsa Weaneiasvsaduiluasisyneudumanuazezgiiui lufuilse Tond
T A t;‘ a a A W a 3 1 a =S =KX o ya =\
apfy  wazuennntUImadunIsiag luAuilunrasvesounisdeamla i lnaunul

Ysinaeaesaiiluilse TomiganinluAuais (Sanchez, 1976; Parfitt, 1981)
5. USwa TwemenGennidluilss Teand

2 { g o a 1 a 1 a

pamsaneUTuna Tnmadeuiiulss Tewiludunu  gaauhngodilsua
{ g g v o - Aa 1

TwunaGouiniuilse Teaiogluszdudmnndagann (7.08-678.02 mg kg') yaausaNIAZ
a 1 a2 A = A d o o =2 o -1
gaaum il Tnunageundluilss Tesvogluszaudamnd i (2.84-48.93 mg kg')

a @ 2 { o d v o - a
gaau lyatenlsma Tnmeadeunduilse Teaiogluszaudmnn (2.94-21.52 mg kg') U5
=1 A d o Aa A 9 = a A z a 1 ~
Twunengounduilse Towi luauiuur Tduanasmuanuanvesan  Hewnnlusuauael

a a Y o o Y o Y 9
Usinadunseiagi i ldawnsogaduuna losouldios (Sanchez, 1976)
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6. anuyuanlasuuan lovou

namsanynNuuanasuuaaleoouluaunui - yaauingelianuguan
= ] Y] v 9 o' = -1 a 1 =K A a
nlasuuan leoeusg luszaunoud A 109g4 (9.5-20.38 mg kg') yaausnanlinnuyuanaon
' [ ! o = -1 a v A a
una lovousgluszauaoumnauna (3.19-12.94 mg kg') gaauIsaselinnuyuanlaon
} [ 1 9 o -1 a 1 = a
una lovouagluszAauAoud 191 (5.81-9.69 mg k') gaaum natinnuguanlaouuanlooon
\ v 1 Y o = 1 v -1 a a ~a
agluszauAoud i DeAondNge (6.38-18.13 mg kg') Anwguan)asuuaaleoouluaud
9 =3 a A a a A A a 1 4
pun TuanamnuANNaNYeIAY  1HeannlSavesdunisingianadluauany uazesn

1 1 a I 1 1 Aaa 1a a 4 1 d I 4
dsznovarulnguesduduns lunguaana lusaumilonnlod luduazusntesadiluon

Y
A

o & g 1 1o q 9 { o Y Y o q Ya
Usznounan Fuiluusitioynavnalvaildinunilumsgataloosulatios ildau
naanuguan)asuunn losoudiaalu@uai (Grim, 1968; Bohn et al., 1979; Gillman and

Sumpter, 1986)
= S Yy A = P | A s 2 & ¢
sl 2 sz laeendweadniiduaaraniitilsunuveunaniluesn
Usznovegluauge uationsnavesezgiiiv luwminTasmwiz Tuduun Wenlseuiieuniy

USuaveauasiunanala

v = a aa Y (Y] a J a
%TNUVI‘VIN!?’IN"U?NGIH‘VI!ﬂﬂ?sﬂﬂﬂiﬂﬂﬂﬁﬂﬂ‘lJii’)ElWN‘W‘lJiZ‘i]sll’tNﬂu

1. ﬂﬁﬁ?mﬁu (soil reaction, pH ) (miNﬁ 3)

a Jd (Aaaa a A 1 g’ [ [ T A a
nadnszilgnsoau Tagldauaein lusasidiu 1:1 Wy Auvuvesgaauin
1 aaa a [~ <} < 1 < a ' A (aaa a [~
gotilfnseauiunsadniostuiuaudniios (pH 6.3-7.6) AuandUfnseAwiunse
@ Aa a 1 R A (Aaaa a I v R I <3 9
0NN (pH 4.6-4.9) auvuvesgaaueanilgnsnauilunsavaduilunsaaniies (pH
a 1 A (Aaaa a 3 v KX a a
5.3-6.5) auanugnseauiunsadaduilunsailunans (pH 5.4-5.9) AuDUVEIYAAL 1A
v A (Aaaa a 3 =~ [ a [ A (aaa a 3
Fenlgnsenauiiunsaguusannduiunsadn (pH 4.3-5.5) auanvilgnseauiunsagu
=2 o @ [ a a ' 12 (aaa a [ 1Y
u5anatfunsadamIn (pH 4.4-4.7) druauuuvesyaaum Ivuilgnseauiunsada

(pH 5.1-5.25) Auansilnsnduilunsadaunndailunsaia (pH 4.6-5.1)

1 Aaaa a o Iya 1 = 14 @ 1
anljnsenauialagldauasamsazate TnunaFounaslsa Tuodasiaau 1:1 wy
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1A a 1 =< a v A Aaan a I~ =K I
NAUVUYDIEAAUDIAN  tazgaau Tyadenagnsnauiiunsaguuswnaaiunsaiiu
[ a [ A Aaaa a I~ =< d (%

nAN (pH 3.5-5.6) eauduanimilgnsenauiunsaguusunnduiunsada (pH 3.6-5.2)
1 = =Y 1 1 1 aAan =) d % =) 1 1 aAan =)
druauuuvegaauM Inulmlgnseauilunsadaun (pH 4.5-4.6) AuanualnTean
I =K g [ a A [ = Aaa Aa I
Hunsaguusawndudlunsadaun (pH 4.3-4.7) auvuvesgaauingesialgnssnuilu

=K I A 1 A (aaa Aa |
nyatunasduilunais (pH 6-7.0) AuaNIz iU YRR UNTATULTIND (pH 3.7-4.0)

1 Aaan a { a o 2’ 1 1 T Aa o
anlgnsenaui lannmstngizd laeldhlinganhaimazd lagldasazae
J < 1A <3| o a o {a
Twunaounas lsa uaaaliimunauiilszysmiiuay ldinamsgeduuna loosunin

oymaanIdandeulooou (Van and Peech, 1972; Sanchez, 1976)

1 aana a [ [ v a 4 a 4 a a
Anlgnsenauiianuduiusiusosnunisequesay 139 InAIve0YNIAAL
z 42’ v U o 2K o Y Aaaa a I v o a
nailszgomnazlszguuiuieregiiuiy  3ui Inavesgasonauiludimuastianay
Ysmnawelszanmeynmaau ldnanmsqadunnaloosunaziouloosuian Feanyme
a 4 [~ [ A A [ Aaaa a 1 =~
seouilszquansldmiunnuaunsalumsgedulooouvosduiszavignieaua « i
1 T W [ a o Yy 3 =X [ a
arlumiu dnvuzsesnuidszyazudasldimudsnnuansalumsqadulooouvesau
H a a . [ Aaaa a [V~ 4
AMANNNUNITINWETINTIA (Gillman and Sumpter, 1986) tazamgnsenauduilunios
[ aa o K 3| I~ 1 (% o To A a 3
FIgIuanedIan maNulunsalua szaumsgitegnun  Usnamsrzazaeanuilu
4 a I~ a a [
UseTemivessnomsnsunyiia tazan A uiBYoIAUADH YA (Coleman and Thomas,

1964; Coleman, 1967; Buol et al., 1989; Brady and Weil, 1999)
2. Usmaaunsediag (131991 3)

AuvuvesyaauingelTnaudunIeingge eglundy 35.9-41.3 niudenla

v
[ a a % o

N3N AuvuveIaaus aniTumBuNselaganunadahuna egluids 11.6-24.9
nsusen laniy Auvuvesgaau lratetlsuasunsiagihunan egluides 15.7-25 n3u
aonlansy  Auvuveweaum lnuiidsmusunisiagguhunandgann  egluide
342 -45.2 n3usion laniy

a 1 a 1 a 1 2K A |a a =~ = o' 1
ﬂuaNﬁuawmuﬂm%amawmuanaﬂuﬂimmaumm@qmnmmmagiu

Wy 2.9-9.2 nFuaen lansy Auangeau lvadeuazagmaum lnilidsuusunisiaginem
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unanegluiids 5.3-13.2 nfudenlaniy tazyndednaullsuasunIsiagluauuy
] 9 v
INNAUAN  1H0ININLMIALAVVOIFUAIUNFNAAIWAINNMININIINYAT  HTONINNY
a QSJ‘ a a a S o Aa a A d‘l 9 o' zﬂl
WITAUFITNNA TuFuauUY  USnadunisdagluauidsnanaeuined wesanluanin
yJ dy o ya A o ] < 4 a A

PIMATOUFUIN IO UNT BTN T8 IPE195IAI5 T (AWITINAIWIUFNINGI, 2541; Sanchez,
1976; Thomson and Troch, 1978)

[ Y v v a

a a o a I i o { 4 a 4
Ysnuounivingluauduiltendvynlinasodnyuz seenuiilizquosauilo

o

Y]

Aa ~ I 1 d? v A A o
nndunITagiluuraslszgauiyunuiiesnd

Q

[

a o Ya A =
aludu ilvdauiiaanuquanalasuuna

e

=< A

v [ Y

loooumuiuiienl§iseunuay (Uehara and Gillman, 1981; Blecker and Sageman, 1990;
. Aa A v = a o A a

Parfitt, 1992; Brady and Weil, 1999) tazainiounssinglyailszygniguda weoilsum

a A o a A 42’ Iy a A dg’ o Jda A

sunseiagluauiuin anuasolumsgaduunaleoouluauszinniiu nagildaud

[] a Aa a [] aan A A 9 d? 2L o ya Y]

Frmsinalszgaunireymaaulurlgpsnaunniniy e ldauansagaduuan

Y
leeauldrraniavu (Uehara and Gillman, 1981; Sposito, 1989; Stevenson, 1994; Sparks,

1995; Brady and Weil, 1999)
3. Usumeon loauaz lanson lesavounan (active Fe) (113199 3)

a L4 J a a ' 1 a 4
VHANSIATIZHNUN  Auvuveearhngedissuaeen lvauaz leason
J <} v a o [ 1A [ a 1 1 ' a o o 1
lyaveunaneodlunidy 64.6-96 nsuaen laniu gaaueanimeglunds 52.1-135.2 niuso
nlansy gaau lyadeliarod luide 47.4-97.3 nsuaen lansy tazgaaum Inuinieglunds

91.1-104 NSUABN lan5y

1 a 1 a ] S a I'4 o <3 1
druduanvesgaauingesdianliunaoen leduaz lenson luave unanaglu
Wy 71.1-84.3 niuaen lansy gaauenaninedluide 53.7-137.1 niuden lansy gaau
Tyaveimogluides 48.7-106.4 niugonlaniy uazyaaun lvuiaedluide 107.6-114.9
Y] [IP=N @ a 4 4 < [l 1 9 z:? 3 a
niusenlansy  Usumoesn laduas leason loaveunandrulnglinud Tiugadulusuau
A19V0INNYAAL

Aa

< A A 1 wAa ~ a £ < o =1 ~ I
maﬂaaﬂ"lwuaﬂﬁwam@ﬁummqmmamu mmaﬂaaﬂ"l«mﬁ)wﬂszﬁ]mwmﬂu

Q

Y v
(%

=< ~ o Y a d? = A a Y A a an Aaan I
Uszgunuiies hlvnadszquindunuiitesiareymeau ldhedeaulianljnsenilunia
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4 Aaa A o o 3 3
(Parks, 1965; Hildebrand and Blum, 1974) iie1lgnseauaadiasaziiliimaneenledazae
y & a R £ 4 g
lawnnau nazifalsequInTufUTeYINIY (Bohn ef al., 1979: Orlov, 1992) tiaztilomian
ponlaa liimdeuegiiioymnvunadumiion ihldilszafidveseyumadumiloianas i
Thaudisnnuguanasunalopouanas (Parks, 1965; Hildebrand and Blum, 1974; Sanchez,
1976)

= v

a a o { Y §
4. ﬂimmazguuwmﬂ% (mtmﬁ 3)

Ysnmezgiivluauusazriallsmauanaiesny  vazldsuauanaianuny
msnlasuuasanl§senau Teenundmlnglean§asanaudinat 4 Tasdszuna azwy

1 4
Ysmavesezgiiuinaumumyanatvesnlgasean

<3 J 4 1 Aaan a o' a a o
HavInMsAnEaa iU Wemignseaudalsinaezgiivazazaisosn
9 d? a a o a A 9 dg’ a U A a A o
nlanniu nazlFmnaezgiivluauiiuun Tiugauluduan WeswnniSinaezgiiiulu
] v F4
AuanauliplTnudunTeTagiuay mszazinamMITuAI0gs WiuoUNIeingTuAY (Kaiser
[y 4 a o a o Y a d? v A a
and Guggenberger, 2003) lansiaoon ladvetozgiinluauildifalssquinduiuiieyau

'
' l]JQQQ a o

Veaunsagaduneu leoeu IdaiioAuiin§nse1aud1 (Gebhardt and Coleman, 1974)

[y a J a
anymzsaﬂwuwﬂszqmmﬂu

= =
mmmmmﬂaﬂuuﬂ@l'l@aauuazﬂammmmﬂaﬂuueu%@@u
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[ Aaan a o Y Aa a Jd a d! 9 d‘
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1 aaa a a 1 a a 4 1
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iy Taggailszggnigudunnngananljisoauiisanuguanilasunaa leoouiniy
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4 a d 1 aan a a a @ a J
ﬂ151\1ﬁ3 L!’ﬁﬂ\?Waﬂ’liﬂmi’lgﬁﬂ'lﬂgﬂifl'lﬂl’t’]\iﬂu ‘]JiﬂJ'lmE]u‘V]diﬂ'J@Q uazﬂimmaaﬂul%mmz

s [ 3 a 3 a 1 a ] a v
"l,am@ﬂ"lcmmmmaﬂ 1u%uﬂu‘1JuuawuﬂumwmGlgﬂﬂuﬂwﬂﬂfm Glzﬂﬂu’fﬂ'lﬁﬂ

gaau lsade tazgaaun v

Depth pH 1:1 O.M. Active Fe Extr. Al
No.  Horizon 1 1
(cm) H,0 INKClI ( g kg ) (cmolkg )
Pe-1 Apl 0-8 6.30 6.00 41.30 96.00 0.02
c-

Btol 115-140 4.60 3.80 2.90 71.10 4.19

Ap 0-20 6.95 6.30 35.90 79.10 0.03
Pc-2

Btol 60-85 4.90 4.05 5.50 72.30 1.20

Ap 0-12 7.60 7.05 36.50 64.60 0.02
Pc-3

Btol 140-164 4.90 3.70 4.70 84.30 3.12

Ap 0-10 6.00 4.60 24.90 135.20 0.05
Ak-1

Bto2 30-52 5.90 5.20 9.20 137.10 0.00

Ap 0-17 6.50 5.60 17.70 52.10 0.06
Ak-2

Bto2 42-70 5.50 3.90 7.40 53.70 1.39

Ap 0-18 5.30 3.80 11.60 89.40 0.36
Ak-3

Bto2 40-60 5.40 4.00 3.10 59.40 0.43

Apl 0-10 4.30 3.50 24.20 75.00 1.15
Ci-1

Bto2 55-88 4.50 3.60 7.20 62.30 1.86

Ap 0-10 5.50 4.50 15.70 47.40 1.15
Ci-2

Bto2 25-52 4.70 3.80 5.30 48.70 1.13

Apl 0-15 4.30 3.70 25.00 97.30 0.65
Ci-3

Bto2 51-73 4.40 3.60 12.70 106.40 1.39

Apl 0-12 5.10 4.60 45.20 104.00 0.15
Ti-1

Bto2 52-78 5.10 4.75 6.00 114.90 0.02

Ap 0-14/16 5.25 4.55 34.20 91.10 0.05
Ti-2

Bto2 40-70 4.60 4.30 13.20 107.60 0.11
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Horizon Depth (cm) Kao Hem Goe Int Mhm Ant Gib Boe Qtz

Typic Kandiustox, very-fine, kaolinitic, isohyperthermic (Pc 1)

Ap2 8-35 XXXX X - - - - - -
Bt2 70-90 XXXX X - - - - - - -
Btol 115-140 XXXX X - - - - - - -
Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic (Pc-2)

Ap 0-20 XXXX X - Tr. - - - - Tr.
Bt2 40-60 XXXX X - Tr. - - - - Tr.
Btol 60-85 XXXX X - Tr. - - - - Tr.
Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic (Pc-3)

A 12-30 XXXX X Tr. Tr. - - - - Tr.
Bt3 80-110 XXXX X Tr. Tr. - - - - Tr.
Btol 140-164 XXXX X Tr. - - - - - Tr.
Typic Kandiudox, very-fine, ferruginous, isohyperthermic (Ak-1)

Ap 0-10 XX X X - - - XX X -
Bto2 30-52 XX X X - - - XX X -
Bto4 80-117 XX X X - - - XX X -
Typic Kandiudox, very-fine, kaolinitic, isohyperthermic (Ak 2)

Ap 0-17 XXXX X Tr. - Tr. - - Tr.
Bto2 42-70 XXXX X Tr. Tr. - - - - Tr.
Bto4 100-135 XXXX X Tr. Tr. - - - - Tr.
Rhodic Kandiudox, very-fine, kaolinitic, isohyperthermic (Ak-3)

Ap 0-18 XXXX X Tr. Tr. - - - - Tr.
Bto3 60-90 XXXX X Tr. Tr. - - - - Tr.
Bol 123-155 XXXX X Tr. Tr. - Tr. - - Tr.
Rhodic Kandiustox, very-fine, kaolinitic, zsohyperthermzc (Ci-1)

Ap2 10-27 XXXX X - - - - - -
Bto2 55-88 XXXX X - - - - - - Tr.
Bol 110-132 XXXX X - - - - - - Tr.
Typic Kandiustox, very-fine, kaolinitic, isohyperthermic ( Ci-2)

Ap 0-10 XXXX X Tr. - - - - -
Bto2 25-52 XXXX X Tr. - - Tr. - - -
Bol 76-103 XXXX X Tr. - - Tr. - - Tr.
Btc 167-192+  xxxx X Tr. - - Tr. - - Tr.
Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic (Ci-3)

Apl 0-15 XXXX X Tr. - - Tr. - - -
Btol 30-51 XXXX X Tr. - - Tr. - - Tr.
Bol 130-160 XXXX X Tr. - - Tr. - - Tr.
Rhodic Kandiudox, very-fine, kaolinitic, isohyperthermic (Ti-1)

Apl 0-12 XXXX X Tr. Tr. X Tr. Tr. - Tr.
Btol 27-52 XXXX X X - Tr. Tr. Tr. - Tr.
Bol 96-125 XXXX X X Tr. Tr. Tr. Tr. - Tr.
Typic Kandiudox, very-fine, kaolinitic, isohyperthermic (Ti-2)

Ap 0-14/16 XXXX X Tr. Tr. Tr. Tr. - - Tr.
Bto2 40-70 XXXX X Tr. Tr. Tr. Tr. - - Tr.
Bol 95-125 XXXX X Tr. Tr. Tr. Tr. - - Tr.

Minerals: Kao = kaolinite,Hem = hematite, Goe = goethite, Int = interstratified of 1.0 and 1.4 nm clay,

Mhm =maghemite, Ant = Anatase, Gib = gibbsite, Boe = Boehmite and Qtz = quartz
1 xxxx =>60%, xxx = 40-60%, xx =20-40%, x =5-20%, Tr.=<5%
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Horizon Depth (cm) Quartz Anatase Rutile Gibbsite Hematite Goethite Maghemite Kaolinite

Typic Kandiustox, very-fine, kaolinitic, isohyperthermic (Pc-1)

Ap2 8-35 XXXX Tr. Tr. -

Bt2 70-90 XXXX Tr. Tr. -
Btol 115-140 XXXX Tr. Tr. -
Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic (Pc 2)
Ap 0-20 XXXX Tr. Tr.

Bt2 40-60 XXXX Tr. Tr. -
Btol 60-85 XXXX Tr. Tr. -
Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic (Pc 3)
A 12-30 XXXX Tr. Tr.

Bt3 80-110 XXXX Tr. Tr. -
Btol 140-164 XXXX Tr. Tr. -
Typic Kandiudox, very-fine, ferruginous, isohyperthermic (Ak-1)
Ap 0-10 XXXX Tr. Tr. Tr.
Bto2 30-52 XXX Tr. Tr. X
Bto4 80-117 XXX Tr. Tr. X
Typic Kandiudox, very-fine, kaolinitic, isohyperthermic (4k-2)
Ap 0-17 XXXX Tr. Tr. -
Bto2 42-70 XXXX Tr. Tr. -
Bto4 100-135 XXXX Tr. Tr. -
Rhodic Kandiudox, very-fine, kaolinitic, isohyperthermic (Ak 3)
Ap 0-18 XXXX Tr. Tr.

Bto3 60-90 XXXX Tr. Tr. -
Bol 123-155 XXXX Tr. Tr. -
Rhodic Kandiustox, very-fine, kaolinitic, lsohyperthermzc (Cl 1)
Ap2 10-27 XXXX -

Bto2 55-88 XXXX - - -
Bol 110-132 XXXX Tr. - -
Typic Kandiustox, very-fine, kaolinitic, lsohyperlhermzc (Cl 2)
Ap 0-10 XXXX Tr.

Bto2 25-52 XXXX Tr. - -
Bol 76-103 XXXX Tr. - -

Bte 167-192+  xxxx Tr. Tr. -
Rhodic Kandiustox, very-fine, kaolinitic, lsohyperthermlc (Cl 3)
Apl 0-15 XXX

Btol 30-51 XXXX Tr. - -

Bol 130-160 XXXX - Tr. -
Rhodic Kandiudox, very-fine, kaolinitic, zsohyperthermzc (Tz 1)
Apl 0-12 XXX Tr.

Btol 27-52 XXX Tr. - Tr.
Bol 96-125 XXX - - Tr.
Typic Kandiudox, very-fine, kaolinitic, zsohyperthermzc (Ti-2)
Ap 0-14/16 XXX Tr. -
Bto2 40-70 XXX - - Tr.
Bol 95-125 XXX Tr. - Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.

Tr.

Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

>

>

Tr.
Tr.
Tr.

Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

Tr.
Tr.
Tr.

xxxx =>60%, xxx = 40-60%, xx = 20-40%, x = 5-20%, Tr.=<5%
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CEC and AEC cmol kg

Typic Kandiustox (Pc-1 surface)
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Typic Kandiustox (Pc-1 subsoil)
3 1

1049 3 10 4
4 4 4 -
w ——5—0—>0
27 4 5 7 7 2%
8 - H 8 1
P 2
-14 - -14 |
—e— CECb —e— CECb
201 Apl (0-8 cm) —O0—AEC 207 Biol (115-140cm) —O—AEC
- - - - CECt ---- CECt
-26 - -26 -
Rhodic Kandiustox (Pc-2 surface) Rhodic Kandiustox (Pc-2 subsoil)
1 3 1
10 + 3 10 q
4 4 4 -

B R i T I T \O
25 23 3 5 6 7
8 -8 - pH

-14 | -14 5
—e—CECb —e— CECb
-20 Ap (0-20 cm) —0—AEC 207 Btol (60-85cm) O—AEC
----CECt ----CECt
-26 - -26 -

MW 5 seefiuszgueagaauINTes UFAA 1 (Typic Kandiustox) AUU (Apl: 0-8 cm)

HazAUaI (Btol: 115-140 cm) YTUN 2 (Rhodic Kandiustox) AUDU (Ap: 0-20 cm)

1azAUaIe (Btol: 60-85 cm)

1 = CECb luaamminavesau

3 =11 pH NAuils

a -4

SAANTAUY (ZPNC)

aq U

2=

AEC luaamminavesau
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CEC and AEC cmol kg
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-20 4
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Rhodic Kandiustox (Pc-3 surface) Rhodic Kandiustox (Pc-3 subsoil)

1 |
3
3 / 10

14

( ) —e—CECb —e—CECb

Ap (0-12 cm -20

P o AEC Btol (140-164cm) —O—AEC
- - - CECt o5 ----CECt

MW 6 seouszyURegaALIINYeY UTAHA 3 (Rhodic Kandiustox) AULU(Ap: 0-12 cm)
1aLAUAN (Btol: 140-164 cm)

1 = CECb luanmilnavesau 2 = AEC luaamilnavesny

'
Aa A a 4

3 = a1 pH Naulszgnigué (ZPNC)
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Typic Kandiudox (Ak-1 surface) Typic Kandiudox (Ak-1 subsoil)

14 1
—e—CECb —e—CECb

—O—AEC 20 | —0—AEC
Ap (0-10 cm) - CEC Bto2 (30-52cm) - CECt

-26 -

Typic Kandiudox (Ak-2 surface) Typic Kandiudox (Ak-2 subsoil)

-14 -

-20

-26 -

w
~
ol
.
o
~
o N
L O L
w
~
/
&,
o

14 - P
—e—CECh ¢—CECh
o 220 - —O0—AEC
Ap (0-17 cm) o éigt Bto2 (42-70cm) - - - - CECt
26 -

H a 4 a J a A a
NN 7 iaawuwﬂizﬂﬂmwmumﬁﬂ U31IUN 1 (Typic Kandiudox) AUUU (Ap: 0-10 cm)

HAZAUAN (Bto2: 30-52 cm) YFHUN 2 (Typic Kandiudox) AULY (Ap: 0-17 cm)
azANaN (Bto2: 42-70 cm)

1 = CECb luanmminavesau 2 = AEC luanmilnavesnu

a J

3 =1 pH NAUNIzIgNTgUd (ZPNC)

q
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CEC and AEC cmol kg
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Rhodic Kandiudox (Ak-3 surface) Rhodic Kandiudox (Ak-3 subsoil)
10 10 1
3 /
4- 4+ '><‘/. o o )
2 2 ]
2 2% 3 4 5 6 7
8 - 8
-14 B 14 i 2 pH
—e—CECb —e—CECb
204  Ap(0-18 cm) 0 AEC 201  Bto2 (40-60cm) —0—AEC
e - --=-CECt
-26 CECL 26

MW 8 5e0MuszYUReYAALB1AN UTUTA 3 (Rhodic Kandiudox) AULIU (Ap: 0-18 cm)
azAua1 (Bto2: 40-60 cm)
1 =CECb luanmmilnavesau 2 = AEC Tuammilnavesau

' SAAa A a 4
3= a1 pH Nauszygnigud (ZPNC)
[ a Jd a 1 = a A d' o' = z;
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Sumpter, 1986)
AU 1¥AFY (Chok Chai series: Ci) (1NN 9 11ag 10)
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CEC and AEC cmol kg soil
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CEC and AEC cmol kg

Rhodic Kandiustox (Ci-1 surface)
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Rhodic Kandiustox (Ci-1 subsoil)

10 + 10 -
41 4 A
25 23 3 5 6 7
-8 1 pH 8 1 pH
-14 1 2 -14 1 2
o— CECH —e—CECb
220 —O—AEC -20 -
Apl (0-10 cm) e CECH Bto2 (55-88 cm) —O—AEC
26 - 26 - ----CECt
Typic Kandiustox (Ci-2 surface) Typic Kandiustox (Ci-2 subsoil)
3 1
10 4 10 -
4 A 4
. 2y 3 6 7
-8 -8
-14 4 -14 ) pH
_e—CECb —o—CECb
-20 1 -20 1 —0—AEC
Apl (0-10 cm) —0—AEC Bto2 (25-52 cm)
26 . o CECt g - - - - CECt

MNN 9 seoniuniszyuesyaaulyade u5ad 1 (Rhodic Kandiustox) AUUY (Apl: 0-10 cm)
HAazAUAN (Bto2: 55-88 cm) USLIMUN 2 (Typic Kandiustox) AUV (Ap: 0-10 cm) L@
AUAN (Bto2: 25-52 cm)

1 = CECb luanmilnavesau 2 = AEC luaammmilnavesau

3 =1 pH Aauiiszyaniaud (ZPNC)

Q9
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-26 -

Rhodic Kandiustox (Ci-3 surface)

Rhodic Kandiustox (Ci-3 subsoil)
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—0—AEC -20 A
Apl (0-15 cm) ----CECt Bto2 (51-73 cm)

—0—AEC
----CECt

MW 10 sevnuwszyuosyaaulyado uSUA 3 (Rhodic Kandiustox) ALY (Apl: 0-15 cm)

HazANaNa (Bto2: 51-73 cm)
1 = CECb luanmminavesau

3 =1 pH Raulilszganiaud (ZPNC)

Glmﬁuviﬂmj (Tha Mai series: Ti) (ﬂﬁ/\lﬁ 11)

2 = AEC luanmmilnavesnu

o a 4 a 1 } A { 1
ﬁﬂ“lelﬂ!%iﬂﬂWNWﬂi%ﬂﬂlﬂﬂ%ﬂﬂuﬂﬂﬁN memmmi;uaﬂgﬂﬁﬂmmm%aauuazm

d' =} d' 1 aAan =) o = L% QU % 1
anwyuanfasuneuleosuliman)asumlasmwmignsenau  luiheufeinunudieds

a A s A Ay Y Y ' A Ao A
AUDDNBEOANTLUAIDU <) mllmﬁuamum Tﬂammmquamﬂaﬂuuﬂ@%%mwmmqw

Anlnsenauniiny 3.0 uazlimgegananlfnssauiiauiiny 7.0 daumnnuguanilasy

P '
a0 = A

uou lovouszlimgeuiennljnsmnauanas Imgeganilfnseaumin 3.0 uazdmlng

v v
A1 o A 1 ﬂaaa a

HAIMIFANA ;]ﬂimﬂul‘lfl'WﬁJU 7.0

@ a 4 J a a a I aaa a [l a o
nnanvazseenuiszanud aulilszggnsguanmilgnsnauedlunde 3.0-3.5

Jd 1

2 [ [ A 1 A
Taglusuanunaziidszygniqudednignsovesaudinnauauan  eosnnlugudauuu

Y] 1

2 NUSTHUOUNT I FINIITFUAUA (Bleeker and Sageman, 1990; Stevenson, 1994; Sparks,

9 U

<

1995) Mnnswaziuldnanlugiiioanljiseauiiaminndl 4.0 AuszudasanbuzYea

1 tﬂ‘ J aAan a =W O‘ 1 a v d?’
ﬂi%ﬁ]‘ﬂW?ﬁ LWILN’E)FIT]J{]ﬂﬁEJ'IWHiJﬂWI"Iﬂ’N 4.0 ﬂuﬂzuamaﬂymzﬂszﬁgw

v A

NUNLDY



soil

-1

soil

-1

CEC and AEC cmol kg

CEC and AEC cmol kg

Rhodic Kandiudox (Ti-1 surface)

10
3
4 4 \
T ——(O0————CC —0
2% M 5 6 7
8 pH
2
14 -
—e— CECh
207 Apl (0-12 cm) —0— AEC
26 4 ----CECt
Typic Kandiudox (Ti-2 surface)
10 +
4 4
2 5
8
-14
—e—CECh
201 Ap (0-14/16 cm) — 00— AEC
26 - ---- CECt

-14

-20 -

-26 -

50

Typic Kandiudox (Ti-2 subsoil)

—e—CECb
—O—AEC
----CECt

Bto2 (52-78 cm)

Rhodic Kandiudox (Ti-1 subsoil)

pH e CECb
O AEC
- - - - CECt

Bto2 (40-70 cm)

MW 11 500Uz UeyaAu1 A LT 1 (Rhodic Kandiudox) AMUU (Apl: 0-12 cm)

HazAUA N (Bto2: 52-78 cm) USIMAN 2 (Typic Kandiudox) AUUU (Ap: 0-14/16 cm) La

A1AN (Bto2: 40-70 cm)

1 = CECb luanmilnavesnu

a -4

3 =1 pH NAUNIzgNTgUI (ZPNC)

Q9

2 = AEC luanmilnavesny



51

[ a 4 a a 1 a 1 1
mnaﬂymgiaﬂwuwﬂizﬂuﬂuuuuamumq ﬂuﬁmmmﬂqmeﬂﬁﬂmmﬂ"la@au

=]

dasluduaaiiosninlsunadunisiagidsumanadduauan  daumanuguanildou
1A dg’ a 1 A a <} s A d?

uou lossununiimgaruluduartuiiotnnismuveauranoon lsaninuaiu (Parks, 1965;

& < ' J a 1

Hildebrand and Blum, 1974; Sanchez, 1976) Fauaaaliiviueenlsznouvesauiinane

dnvarsooiunlszyuesdu

ANNIANANIZHANAMANLandeuaa lopousau tazmanuyuan lopoudn

o [

I~ 1 = a a ~ Y a = a 1 = 1 [ 9
Lﬂuﬂ'lﬁl!ﬁ'ﬂﬂﬂQﬂih1m6$@lhuﬂﬂﬁﬂﬂ1ﬂ1u@u maiuw&mmﬂwmnmmmﬂmaﬂuuasmm
a a v A a‘ dg’ d' 1 aan a = Y Q‘ d? a 1 a A
Tﬂﬂﬂimmazguuwmmmumamﬂgﬂimﬂuaﬂm uazmmﬂumwmuiuﬂuaw AUUAT
= A d 1 ~ 9 d? I 9 a 1 A A A a
mmfguamﬂaﬂmm@]ll’aaauwLﬂummuuﬂuquumﬂuaa"luﬂumq Lu@ﬁ]'lﬂllﬂill'lmﬂu

= Q' dgl =) 1
wdeanuyuluauans

@ a 4 a 1 ra A A =

anvazsesnuilszyuesaum vl aulinnuquantasuuna loooudiied

% o 1 13 1 1 Aan 12 a J 1 4
1hunan geesndsznevauIvailuns lunquiamaiusaumiionalod luduazusnionds
I~ 4 @ & g = 1 o alddy AAa = Y Y
Wuesdilszneunan Fudunsntioymavinalugildinunmlunmsaetalooouldiios
(Grim, 1968; Bohn et al., 1979; Gillman and Sumpter, 1986) 91nns1Waulseyniiaulvg

lulsyyauannsafivzgatauan leosuldaniweulossn



52

=S
agUdwamsanyn

= a 4 a Y o = a ] a 1 = a
msfinysesnuiszguesdau lamimsans lugaduihnges  geauedn  yaau
@ a 1 1 % o a 4 a 1 {
Tyadonazageaumivng Fanyuzsesnuiilszguesanisznouatsamanuguaniasuuna
1 a A J 1 A
looous manuguanilasunaa loseuiiluae uazmanuyuanilasuueuleoouves
a < 1A ia 3 o QSJ‘
au  waealiimunauilszyiduidulszgonsuazdszgiuiviiesinlszyuinuazilsey
v k4
avhimegiwniu hldauawisogadulanslosouniniaz lesouay ualsnamsgad
WHANANNUMNAIURNINTAY  UTunaeymavadumtiey Usunadunieing uay

o

a [ a 4 J a
‘]Jﬁﬂil!l;ﬁﬁﬂllﬁ%f‘]%@)ll uaaﬂllcmmuﬁmwumé’auimmazmnm

aufamaniinun gaauihnyeslingnsanaueglunds 4.6-7.6 gaausaniial
dgnsnauegluiids  53-6.5  dwyadulradeuazygaauilnuianljisnauedlunde

a

' aaa Ao 9 =) I 1 o ' v 9 gl '
43-5.5 anlgnsnauiialalasasazare TnunaiFeunae lsalmainiiialaslsi uaaa
Qd'Q

aufiszaswaniiAiadludlszyaududovazau  ldduausogadunna leoauldinn

Aueu losau

PsmadunivinglugaauihnsewazgadumInuiidsmnadinegs divgaanlen
[ a 1 KX A A z; =< a a S W = 9 a 1 1
Foazyaaueanilsnudnaunan Ysnasunisiaguuuilivasasluauais dim

Aa 4 4 <= Y d? a [
1J'i11']fl!"U’f]\1'ﬂ'E]ﬂllclfﬂLLa$Ulé’lﬂi@ﬂllclfﬂ61]’f]Q!WaﬂNLLHQIuNQQmHGlUWUﬁ'N

[ a 4 a ] a 1 a v a 1 1

anyuzsosnuilszyvesgaaulnges yaauean yaau lvatonazyaaui v

P A a A aaa J a i< @ J 1 d? @

LLﬁﬂQﬂTLN’OﬂU‘JJﬂT]J{]ﬂﬁfJ'lq\‘]ﬂ’N 4 ﬂ‘l«l’ﬂgLlﬁﬂ\?ﬂigﬂﬂ13§LﬂUﬁﬂEﬂ!$!ﬂuMWﬂﬂ?Wﬂi%ﬁ]ﬂJuﬂ‘U
= A 9 A o A 9 A 09/’ A a A 1 Aaan a A o' 1

WL@%LuﬂQﬂWﬂlﬁuﬂiTwNaﬂngﬂﬂ@uﬂJNfﬂ$ﬂﬁﬂVI\‘]ﬁ“§@ﬂu L!ﬁ%!i]’f)ﬂT]J;]ﬂifﬂﬂuﬂJﬂWﬂﬂ’Zﬂ 4
a a A a Aa 1 < 1% Y 1 A

ﬂuilfﬂil‘ﬂaﬂullﬂﬁ\iﬂlﬂﬁﬂiu"lﬂlﬂigﬂﬂN'J’E)fJNﬁ'JﬂLS'J mﬂaﬂymzmmmmﬂmmwuamﬂafm

A g 1 A A o = dy Vo A
uﬂm"l@ﬂﬂumﬂumﬂ uazm”lmy,mﬂtﬂaﬂuu’eu“laaauﬂummmﬂ%uqa SHNYUNINUUDA

' 9
a o = (%

Aaaa ' a = ~ < [ ' 3
UPnTenauaInI 4 auaziilszguunuiewiudanvaziaunilssguinuazilseyau

Q

IS

v a 4 a a S aaa a
nanvazIesNulIzguesdn  uaasgalszygniguenangnseauiainiug

ISP

A A g 1 1w 1 A A 1 Aaaa Aa
LLﬁﬂ!‘]Jﬁﬂullﬂ@]llﬂﬂ’ﬂu‘ﬂL‘ﬂuﬂNm”Iﬂ’].lﬂTﬂ'NllﬂLLﬁﬂ!ﬂﬁEJul,Lﬂullﬂﬂ@l.! LN@ﬂTﬂQﬂiﬂTﬂHNﬂ?gﬂ

1 a d a Y] 9 1 A aan a °
nigalszggnigud Auvzgadu losouvanlduinnilessuan luvmzimlgasanaud



53

a Ja Y 1 1
nyaszygniguianazgad losouauldunnitlessunin  awamsAnyIMLIga
9 9
Uszganiguivesgaauiinselusuauuu (Ap) Nanlgnssausglugig 3.0-3.6 luduan
1 a0 Aaan a 1 1 a U = 09/’ a =\ a 4
819 (Btol) NAlgnsenauedluiig 3.6-3.9 yeaueanlusuauuy (Ap) Nyailszggnsgud
] 9
nanlgnsenauedlugg 3.5-3.7 Tududuan (Bo2) IaAnlgnsnauedlugig 3.5-3.6 yaau
Y 09/1 a = a o’d‘ U aan a ] ] 3 a [
Tradelusuauuy (Ap) Uyalssyaniquananlgnseaueglusia 3.6-53 lududuais

IS

aan a T 1 a J 1 Qs}l a = a S
(Bto2) UAnlgnsenauedlueie 3.7-3.8 gaauimnInulududuuu (Ap) Hyailszygnigudnm

9
Unsenauegluegie 3.0-3.5 Tududuais (Bro2) imilgnseanedlugg 3.5-3.6 diulvgiau

a 7o 1 qu a J 4 :/l a a a [ 1 :/l
vuvziseggmiguddinnsuauan  esnnluduauuuszilSinasunisiaggeningu

U
> <

a J v oa 1 A (A 4 1 3 a =2 o Slqgj a =
AUAN uaﬂuﬁvuﬂumwzuﬂimmmaﬂaaﬂllcmqqmwuﬂuuu m‘wﬂ,wyuﬂuuuuﬂiz@

a g 7o 1 :/l a J
swgniiuguadinnluduaua

@ a 4 a 1 J A A d 1 A aan

anvazseenulszguesaunu mnnuquantasuea loveuiiiluanianlgnse
Aumny 7 vesgaaueMan gaaum lminazagaau lvagelimdndinunan uazygaau
hngesdimdnhuna  dulngmanuguanulasuuna lossuiinu Irudasludauas
d’ a a G - = a =) 1 1 1 d‘
ilosnnsnmvesdunisiaglilSinaanasluduan  daumanuguanasuneulooou

(= 9 A d? a U A a < s A d? a 1

wuninun Tduuguluduaaiesnnisinavesnanoen lagimuauluduan 9
[V a o Y I 1 1 a a0 A 1
anvuzsosnuilszyuaalfiiuiunazgeavaziinmanuguanilasuuaa loosuanaig

[ a a a o a < o'd' I~ o a
nualsnavesdunising uazdsmamaneen ledmiluesdlsznonluau

1 1 v 1 ' { g
ﬂ'ﬂllll@]ﬂ@n\‘]ig14'3Nﬂ']ﬂ')'m’l‘]‘!’mﬂlﬂaﬂull‘ﬂﬂll@'f)’ﬂuﬁﬂlluﬁgﬂ']ﬂ')']ﬂJﬁ)‘Llﬂﬁll@@?JUﬁlﬂu
1 Y I a Ao A @ Y a 1 a =Y a
AN L!,ﬁmﬁlwmuﬂimmmmﬂzguuu%ﬁﬂ@"1@11!@1! W‘U:n‘lJ'iaJ1m®zguuﬂu@uﬁ1mmaz

Y]

WQ‘ :ﬁy A a aa aaa a a a =\ 9 A ‘g a 1
mﬂ"lmwmu ma@uumﬂgmamua@m LLE’I%‘IJ??J”I‘Q!@SQN B TNIu luauas

= Y I T a A AAa £ o Y Y]
mma;uaﬂ!,ﬂaﬂmmu”l@aau LLﬁﬂ\ﬂ‘ViL‘l’iU’J"lﬂl!ll‘].]i%ﬂ‘]J’JﬂV]W’J "]N‘i/lﬂﬂﬁ”llﬂiﬂﬂﬂ"]ﬁ_l
a F = :ig} a <3 S A dgl ltg Y
"la@auauiuawsazawﬂﬂullﬂ ngﬁ]S?Jﬂ"IﬁIQﬂJH@'I"I?J‘IJﬁJ"ImLﬂﬁﬂ@@ﬂll‘ﬂfﬂVILWNﬁllu Uavuagnu
' Aaaa a (L ~ P { A a aa aaa a o
ﬂ1ﬂ§]ﬂ§ﬂ'lsllﬁl\°lﬂu W‘]J'J'Iﬂ'lﬂ’:]'liﬁ!&!ﬁﬂlﬂﬁEJHLLE]H“?J?JE]H%%LW?J"UH ma@unmﬂgﬂimﬂumm
1 = A A a A aaa 4?’ £ g @ Y
uazmmmmmfmJaﬂuu’au”laaauazuma@mma@uumﬂgﬂifm;rwu mgﬂuaﬂymzwﬂwu

nuAnnuguanlasunna losou

[ a 4 a [ [ 4 J {
aﬂymz§E]EJW3J‘W‘]J§Zi]GU'O\W]HLLE‘T@]\1ﬂ’J13Jﬁ'll‘W1!‘15611@Q!éjullﬁ@\?ﬂ'lﬂ’ﬂﬂﬂuﬁﬂlﬂafJL!LLﬂG]



54

d da : d
Tooousa  anwquanlasunaaleosuiillusuazmanuyuanilasunou leooua
sravURnienan wungeaulhnges geanenan gaau lsaderazagaaunilg lnnnug

A A 3 1 = QaJJ a a 1
LLaﬂL‘lJaEJuLmﬁ"le’f)au‘wL‘JJuﬂN61mQmﬂmﬂmﬂmﬂuuuuamumﬂ

@ a 4 a A v o Jdo a a 1A = A g
aﬂHmSﬁS@ﬂW?JW‘]Jigi]‘5119\1@u11ﬂ’ﬂllf"fll‘Wu‘ﬁﬂ‘]JGI)"L!ﬂLlagﬂiﬂ?mm@ﬂlliﬂulﬂuﬂ?cﬂlﬂu
o [ a a ] a % a 1 = a 1 = 1
paAlsznounanvesdn Taslugaauihnyes yaaulsade gaaus1anazyaAUNT lHNTus
a ~ a 4 [ o I 4 o =& 3 1A A 1 o Y
ﬂun’iuﬂ?!ﬂiﬂa"lu@LlazlLiﬂ?@@]“mﬂu@ﬁﬂﬂigﬂﬂﬂﬁaﬂ "INL‘]_IHLLTVlﬁJﬂlgﬂTﬂ“Uu"lﬂelﬁiUuﬂ”lglﬂll

Y
a

A A = YY R o qYa A A ' o o
Wuﬂw’ﬂumi@,ﬂﬁm%aau%u% Fﬂ\?'i/n‘lﬂﬂuﬂﬂ'lﬂ'ﬂllﬂllaﬂlﬂaﬂuuﬂ@hlﬁ]f]@uf]ﬁljcl‘l‘ligﬂﬂm'l

v a 4 a Ao = N o ' o J
anvazsosnuiiizguesauihmsang Tdnvuzuanannueen lawesdilsznoy
vosaulugazyaau  ualiudesaunirauanasnunelugaau@oaiu  maanda
1 a a A @ o Y < a 1 @ a a
pgnAuTuUTHANANNY 9191 ITeenlseneuvesauIanA A UM NN Iz LIUMINAAY 11
[ Y & < [V 4 a a
ugazammaden  suiludnyuzvesnnulslsiuvesenilsznevvesaunigluyaau

I %
RgINU

v
Y a 4 a ] 1 @ 1 v oA 1
%1ﬂﬁﬂHﬁl$i@UWNWﬂﬁZi}ﬂl@ﬂ“]gﬂﬂuﬂWﬂ%@\‘i ’E')TJ’Sﬂ!LﬁZI“h’ﬂ‘]SEI nuNFUAUaluse

a 4 1

9
AUNQUANEDY Rhodic dxl1)szygnigudgannduaualuszaunguanges Typic 139

9
' a Jd o a a v A 1 o 1 A T 1
i%ﬁ'ﬂ\ﬁjﬁgﬂq‘lﬂ‘ﬁﬂuElﬂﬂﬁlﬂslfﬁﬁﬁllcmﬂsll@\iﬂu %u@umﬂmmunqmuaeﬂ Rhodic 921%24

1 a o a 4 ' as.l‘ a 1 [ 1A 1 %
i%ﬁ?%‘]ﬁL’f)slf‘ﬁiﬁiJGIfWIﬂiJ‘]Jﬁ$ﬂ’s’ﬁ’l‘ﬁﬂufJLLﬂ°]Jﬂ??sﬁuﬂuﬁ"lﬂcluigﬂﬂﬂqwﬂuﬂﬂﬂ Typic “dﬁﬂllﬁﬂ\‘]

Q°q

a 1

=] 1 o 1 o 1 o 1A [
Tdwunluszaunquauges Rhodic gaduunaloosulatiosniiluszdunquandes Typic
9 a 1 u:'d 1 1 QSJ‘ a A a 1 (% =) 1
snAulugaduimlninlnmenaisoon lnnnsawgadu  Ae  Auanluszaunguaudos
] [ Aa v a 4 1 1Y T A ] o
Typic T 1TzNINAYFITNMNANUYTZYgNEgUInAUNI luszAUNgUALLRY Rhodic 11

I luszaunquaudes Typic gadunan lovou lattesnnluszaunquandos Rhodic



55

VDIAUDUU

SnvazsesiuilszguesAneendreadauasiithmsfny udashAuausagady
YéiaanTeoaunazen'loou u@hﬁmmmi@,@cﬁ’ufuagiﬁ’umﬁﬂizﬂammﬁu LS NN
wadenludazusna dmsuaiisnaunuannsssunivesduiitnmsfnymuau
aunsagagunaa losou laaniueuleoeu  Temslddlelugiuaalessuminnimenlooou

1a A o Yy " Y a a9
Lmﬂufﬁﬂﬂiﬂ‘ﬂﬁ]3ﬂﬂ‘f]f‘]JLL?JL!‘1’0E’Ji’)l!"lﬂﬂﬁfllmllﬂcluﬂﬁﬂmﬂuﬂﬂ

9 H o A A s o =R = + A

msldilelumsdamsaueendreadniduainismianeglvesilouazlsmalums
1 ldmuzaviuanuansalumsgaduleosuvesau riimsldijelugiunalossunio
uou lovousdnlasdranitaludlSinaiunnu llsgildinemsgadeeonlivinau lade
v & o a a o Y g o ) =
asiudanyuzsesnunilszguatauansaiunlatunan lumsnlSsuisuanuanso
Tumsgadulovouvesdu awsmignsoauawsssuna  saziwnldlumsidengiileln
mnzautuanuasnlumsgedy leosuvewazgmaumuszafn A 1A wEITTY

a aaa a 1 a d a Y 1
manfnseaugningalszygqnigud avazannsogaduuan leoeulda asladlelugl
uaa'looou wu fououTudlen (NH, ) drudsumvesilenld laninmsdnunngasijeld
= 1 Yy 9 1w 1 A A 1 1 a 1 aaa
Baanududuinumanuguenilasunna loeouiiluanvewaazgaauaual§nse
a a 1 1 aaa a Ao 1 a J a o

AMUBTTNNAVEIAN uadAnseauliadinigalszygnigud Auazansagaduieu
looouldanii Tenasladlelugdueulooou wu fJolwasa N0,) nazdlSinavesilenld 18
nnmsannunngasijelriisanududumnumanuguandaounenlosouvesdau  uaz
A a [ 1A o = = = 1 [ o' o Y
iwesnnauduluaiiimsAnuiaanuguanaldasunnna leveusgluszaud o1vilga
@ 9J a 1A @ Y = = = Y+ +|
FU51901M13 1A TulSuna ludisanenuanudesmsvesiiy  Jsndsidenlsdelugivesd]eas

aeFuioaamsgadoilveanlnaulaslidluilse Toninodes



56

PNANIUAZTID1909

NIVUNUNNTIT. 2521, unuRiamgilszma 3nas1aan 1:50,000. N3zNIINATTHY,

NTIUNNA.

~

[ 4 a < J
15 Yyauawius. 2529. Usnananoon lad

ee

a 4 1 Y] v J o
NIIUMS BYNBY, OUATAE anaa ua
daszludumasazAULAINIANL U LAaTMANZ I UDBNIN U BUDIT LN

]'l‘VIEJ. ’Jﬁﬁﬁ%ﬂﬁn?ﬂﬁﬂg 19 (3) : 166-185.

NOYd1529A. 2541, SlBNUMsIANININENIAWeMsgnimasHghandnmungua

AU A3 2 AUVUNABY. NIUWAINAY ATSNTIUABATUAZANNTA, NTUNNC.

NBIFITIVAULATIWUAAY. 2524, UNHNAHIIHIAUATIIFEINNIATIEIU 1:100,000. N5

@

AUNAY, NTENITIUNBATHAZTHNT DI, ATUNNC.

N0Id15IVAUUAZTWUNAN. 2520 BIUAAUDINIATUNYIHNATIEIU 1:100,000. NTY

[ {a 4
WGJJL!'I‘?I@H, NITNTIUNHATUASTANNTU, NTUNNWC.

%4 U U

ADIANITIAULUALTUUNAY. 2515, UNUNAUDIVIATNWTIINIATIEIU 1:100,000. NTUNAIL

Q

NAU, NTENTIUNBATUASANNTAI, ATUNNC.

ABIAITIVNAULALIUUNAY. 2529, UNUNAUDIHIANTZUINMIATIAIU 1:100,000. NTUWAILN

{a -4
ﬁﬂu, NISNIIUNHATUASANNIU, NTUNWA.

v o a A 0o ¥ A -4 a @
AmznIsTuMIIailmynsulgiane. 2541, dmynsulgiinen. dninnusinmineds

Lﬂ]&l@]ﬁﬁ”lﬁ@{, NIIUNN.



57

v a 4

4 a aAa aa & Y o a [ 4
ﬂm'liﬂiﬁlﬂ1ﬂ’3‘]ﬂﬂ§1/‘l’ﬂ/lfﬂ. 2541. ‘IJg‘WTVIEﬂ!‘]JENﬂ‘M. TIUNNUNNTIINGIAY INHATAITAT,
NIUNW.

d v Jd a v Ad v o L4 = 0% ) a wAa

WINY IUNTITYAV LS NAUY 9AATUUNU. 2542, !!ﬂUNﬂﬁﬂ!!ﬁ%ﬂNﬂﬂ{]‘Uﬂﬂﬁ 1Ak
a da A Aa aAa a [ 4
WUANSHAHUASNY . ﬂ1ﬂ’J‘]ﬂ“leW’J‘I/]fJ'l AUTINHYAT W 1INYIQUNHATAITAT,

NIUNNA.

a dan 4 A U a a
MAY WAIABHTIT. 2529. MIANANTANMIMAMW AT 15 HazFagIUINGIVBIAUIAS
a =) a (Y] = Y Y a a 4
wazAuviasItnarialumanz Tusendaslduazmalavesiszmalng. Ineiinus

a a o 4
YTy In IMINAUNEATAAAT, NTUNHC,

J a '3 a A a a
Uszuransy qugiau. 2527. aaﬂ1J‘§zne1Jwms'amzqmmmﬂmamﬁmmﬂumﬁmuazﬂu
a d' a a 7 (a a [ 4
uaavnaydanwululszmalne. MntinuslTayan In unInedunyasadas,
NIUNNW.

J A

a d : [
WA ATV, 2545. 's’m5sauxmmiamJ's’mu“mqmaaﬁuﬁa1uaa"lmmwmmfhmmﬂmuaan

Q Q

= Y a a J a a 2 4
!ﬂﬂﬂﬂﬂlﬂﬁﬂﬁ%mﬁﬂﬂﬂ. ’JVIEJTHWH‘E‘]J?’EI{J,‘EIJU"IIVI UNINYAYNHATTAT, NTIUNN.

4 a a a a a o
Twyad dszngasssu. 2528, milvesdu. MaIxlyiane auzinbas WHIN1aY

s
INHATATAT, NTUNNA.

a aa @ J v o d v (Y] A
AUATITYSTUNIUUN. 2534, ﬂ'J']NﬁNW‘HﬁSZ?’i'J"Nﬂ1'i@ﬂ“lf‘ﬂwﬂﬁlwﬂﬂ‘ﬂﬁllﬂﬂﬂ]ﬁﬂizﬂ’li‘llf)\i
a A a Aa A a (%) a a Jd (a
ﬂuﬁ!!ﬂ\‘l!mgﬂuﬁ!‘i’iﬁf‘)ﬂ‘l—!ﬂinﬂ!ﬂ1ﬂﬂ$?1&ﬂﬂﬂlﬂ\‘iﬂﬁ$!°ﬂﬂﬂﬂﬂ. 'JTIEHHW‘L!F]JTEUU‘EIJ”IIV]

VNGBV HATANEAAT, NTUNNA,

[ <

an a = L) = < a a A
JUINY ITPSNIUNDA. 2533, usmmuazmmmmanean"lmﬂﬂuﬂmuae uazﬂuﬂmuaﬂu

g

(% = A a a J (a
nmmmaanmmmuaﬂauuumaaﬂizmﬂ"l‘nﬂ. ﬂﬂﬂTUWHﬁﬂﬁﬂJuﬂJUWIVI

PMINNSBAYATINAAS, NTUNNC.



58

v A aa = wa oA a a a a A
VINUD INYTATNNA. 2531. ﬂ1§ﬁﬂH1ﬂmﬁN‘Uﬂ!!ﬁ$ﬂ1§f'ﬂ!uﬂﬂl@ﬁﬂuﬁ!!ﬂﬂ!!ﬂgﬂuﬁ!‘ﬁﬁﬂ\ﬂu

[y a a Jd (A a Y] o

ﬂ1ﬂﬁ$?‘ﬂﬂﬂﬂli’)ﬂﬂﬁ$!‘ﬂﬂl’l‘ﬂﬂ. 'JV]EJ'IHWH‘ﬁ‘IJ'iiLJiUU'IIV] UNINGIAUNHATATNT,

NIUNNA.

a 9 = =] a J a a a J 1A
INTITIU ML, 2544, ﬂ15ﬂﬂH1§®ﬂWNWﬂi$i}ﬂlﬂQﬂ‘H. ’JVIfﬂMW‘L!‘ﬁ‘]JSiUu‘EUUTIVI

UMINNSBAYATINTAS, NTUNNC.

A o a v o v A 1 a a
TUAT IYIAUF. 2529. ﬂmﬁNUﬂﬂ"liﬂ]!!Hﬂl!ﬁ%ﬂﬂf.lﬂ1WGlHﬂ]iﬂgﬂw‘lﬂiﬂl'ﬂﬂﬂu!!ﬂﬂ!!ﬁ%ﬂu
=) A a a J a a o 4
maaﬂumﬂmuammﬂszmd’lm. ’JVIEJTHWU‘ﬁ‘]JﬁﬂJuﬂJUTTVI UNTINYIAULNHATATNT,

NIAUNNW.

Ay & Q(qj} a v a ~A = o
pndna Tusilu. 2543. Auwanseu. MnIlgiame auzmalulagmsinyas aonju
= Y Y @
maTuTagnszaouna1 DIAUNKIT A1ANTL, NTINN.
@ = a a v a = a a d a
wwd qnidszms. 2534, usludu a2 usRumileauazmatinms Az, 1A
a a @ J
YFNING AULINBAT UNINGAUNBATANTAT, NTINN.
a = A 4 a (% Y a
BU WerTusuel. 2533, Auvesdlszmalne dnvae msuannszare wagmsly. nndan

a a [ J
ﬂgﬁ’m&n AUSINEAT UN1INY1AUNYATATAT, NTIUNN.

. 2548, Madinaau uludied vanmstazmaiia, §uiNRUANKIING&Y

¢
INHATATAT, NTUNNA.

Adriano, D.C. and H.E. Doner. 1982. Bromine, chlorine and fluorine, pp. 449-484. In A.L.
Page, R.H. Miller and D.R. Keeney (eds.). Methods of Soil Analysis, Part 2. America

Society of Agronomy. Inc., Publisher Madison, Wisconsin, U.S.A.

Armand, V.W. 1992. Soil of the Tropics Properties and Appraisal. Department of Soil, Crop,

and Atmospheric Sciences, Cornell University, Ithaca, New York.



59

Barber, R.G. and D.L. Rowell. 1972. Charge distribution and the cation exchange capacity of an

iron - rich kaolinitic soil. Seil Sci. 23: 136 — 146.

Beinroth, F.H., H. Eswaran, F. Palmieri and P.F. Reich. 1996. Properties, Classification and
Management of Oxisols. Department of Agronomy and Soils, University of Puerto

Rico.

Beinroth, F.H., H. Eswaran, G. Uehara and P.F. Reich. 2000. Oxisols, pp. 373-392. In L.P.
Wilding, ed. Handbook of Soil Science, Vol. E. CRC Press, Boca, Raton, London,

New York, Washington, DC.

Bleeker, P. and R. Sageman. 1990. Surface charge characteristics and clay mineralogy of some

variable charge soils in Papua New Guinea. Aust. J. Soil. Res. 28: 901 —917.

Bohn, H.L., B.L. McNeal and G.A. O’Connoy. 1979. Soil Chemistry. Wiley — Interscience

Puplication, New York.

Brady, N.C. and R.R. Weil. 1999. The Nature and Properties of Soils. 12" ed., Prentice —

Hall, Inc., Upper Saddle River, New Jersey.

Buol, S.W., F.D. Hole and R.J. McCracken. 1989. Soil Genesis and Classification. The Iowa

State Univ. Press, U.S.A.

Coleman, N.T. 1967. The basic chemical of soil acidity, pp. 1 -41. In R:-W. Pearson and F.
Adams (eds.). Soil Acidity and Liming. Agron. Monograph 12: Am. Agron., Madison,

Wisconsin.

Coleman, N.T. and G.W. Thomas. 1964. Buffer curves of acid clay as affected by the presence

of ferric iron and aluminum. Soil Sci. Soc. Am. Proc. 28: 187 - 190



60

Gebhardt, H. and N.T. Coleman. 1974. Anion adsorption by allophonic tropical soils: II. sulfate

adsorption. Seil Sci. Soc. Am. Proc. 38: 259 —262.

Gillman, G.P. and G. Uehara. 1980. Charge characteristics of soils with variable and permanent

charge mineral. Soil Sci. Soc. Am. J. 44: 252 —255.

Gillman, G.P. and E.A. Sumpter. 1986. Surface charge characteristics and lime requirement
of soils derived from basaltic, granitic, and metamorphic rocks in high-rainfall
Tropical Queensland. Aust. J. Soil. Res. 24: 173 — 191.

Grim, R.E. 1968. Clay Mineralogy. P ed., McGraw — Hill Book Company, New York.

Hendershot, W.H. and L.M. Lavkulich. 1983. Effect of sequioxide coating on surface charge of

standard mineral and soil sample. Seil Sci. Soc. Am. J. 47: 1252 — 1260.

Hildebrand, E.S. and W.E. Blum. 1974. Lead fixation by iron oxides. Naturwissenchaften 61:

169 — 170.

Hradi, D., T. Grygar, J. Hradilova and P. Bezdicka. 2003. Clay and iron oxide pigments in the

history of painting. Applied Clay Science 22: 223 - 236.

Kaiser, K. and G. Guggenberger. 2003. Mineral surfaces and soil organic matter. Eur. J. Soil

Sci. 54:219 —236.
Land Classification Division and FAO Project Staff. 1973. Soil Interpretation Handbook of
Thailand. Department of Land Development, Ministry of Agriculture and Cooperatives,

Bangkok.

Orlov, D.S. 1992. Soil Chemistry. A.A. Balkema Puplisher, Brookfield.



61

Parfitt, R.L. 1981. Chemical properties of variable charge soils, pp. 167-195. In B.K.G. Theng.

Soils with Variable Charge. Lower Hutt, N.Z., CSIRO.

Parfitt, R.L. 1992. Surface charge in some New Zealand soils measured topical ionic strength.

Aust. J. Soil. Res. 30: 331-341.

Parks, G.A. 1965. The isoelectric points of solid oxide, solid hydroxides and aqueous hydroxo

complex systems. Chem Rev. 65: 177-198.

Sanchez, P.A. 1976. Properties and Management of Soil in the Tropics. John Wiley and Son,

Inc., New York.

Scheinost, A.C. and U. Schwertmann. 1999. Color identification of iron oxides and

hydroxysulfates: Use and limitation. Seil Sci. Soc. Am. J. 63: 1463-1471.

Soil Survey Division Staff. 1993. Seil Survey Manual. United States Department of

Agriculture Handbook No. 18. United State Department of Agriculture, United

States Government Printing Office, Washington, D.C.

Sparks, D.L. 1995. Environmental Soil Chemistry. Academic Press, San Diego.

Sposito, G. 1989. The Chemistry of Soils. Oxford University Press, New York.

Stevenson, F.J. 1994. Humus Chemistry: Genesis, Composition, Reaction. John Wiley and

Sons, Inc., New York.

Suddhiprakarn, A., I. Kheoruenromne, P. Sindhusen and K. Yoothong. 1985. Clay minerals and
iron oxides of selected red and yellow soils in northeast plateau and southeast coast,

Thailand. KasetsartJ. 19: 265-271.



62

Tawornpruek, S. 2005. A Comparison of Properties of Red Oxisols Under Tropical Savanna
and Tropical Monsoonal Climates in Thailand. Ph.D. Thesis, Kasetsart University,

Bangkok.

Thomson, L.M. and F.R. Troeh. 1978. Soils and Soil Fertility. 4" ed., McGraw — Hill Inc.,

New York.

Tschapek, M., L. Tcheichvili and C. Wasowski. 1974. The point of zero charge (pzc) of

kaolinite and SiO, + Al,O, mixtures. Clay Minerals 10: 219 -229.

Uehara, G. and G.P. Gillman. 1981. The Mineralogy, Chemistry and Physics of Tropical

Soils with Variable Charge Clays. Westview Press, Boulder, Colorado.

Van Raij, B. and M. Peech. 1972. Electrochemical properties of some Oxisols and Alfisols of

the tropics. Soil Sci. Soc. Am. J. 36: 587-593

Van Ranst, E., J. Shamshuddin, G. Baert and P.K. Dzwowa. 1998. Charge characteristics in
relation to free iron and organic matter of soils from Bambouto Mountains, Western

Cameroon. Eur. J. Soil Sci. 49: 243-252.

Wada, S.I. and K. Wada. 1985. Charge characteristics and exchangeable cation status of Korean

Ultisols and Alfisols and Thai Ultisols and Oxisols. Seoil Sci. 36: 21-29.

Yassoglou, N., C. Kosmas and N. Moustakas. 1997. The Red Soils, Their Origin, Properties,

Use and Management in Greece. Catena 28: 261-278.



MANHIN

63



|

I

64

MOBLIEHTNAAAH (soil profile description)

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

General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

gaautnye a3 1 (Pe-1)

: Pe-1

: Pak Chong series (Pc)

. Typic Kandiustox, very-fine, kaolinitic, isohyperthermic
. December 15, 2001

: Irb Kheoruenromne, Saowanuch Tawornpruek, Punyisa

Trakoonyingcharoen, Suphicha Thanachit, Patharodom Chainarong

and Pornprom Promdecha

: Fast growing tree plot adjacent to Olive in valley, National Corn and

Sorghum Research Center, Tambon Pang Asok, Amphoe Pak Chong,

Changwat Nakhon Ratchasima

: Approximately 402 m (MSL)
. 523811 Coordination : 47Q 749960", 1618856

: Karst corrosion flat footslope

. Gently undulating

1 2% Aspect : South-east
. Fast growing tree, olive, corn, mango
: Approximately 1,200 mm

: Approximately 26°C

: Tropical savanna

: Agricultural

. Residuum derived from limestone
: Well drained

: Moderate

: Moderate

: Deeper than 210 cm at time of sampling



III Profile description

Horizon

Apl

Ap2

Btl

Bt2

Bt3

Depth (cm)

0-8

8-35

35-70

70-90

90-115

65

Description

Reddish brown (5YR 4/4); clay; strong fine and medium subangular blocky
parting to strong fine and medium granular structure; slightly hard dry, firm
moist, slightly sticky and moderately plastic; very few faint clay coats on ped
faces; many very fine, fine vesicular pores; many very fine and fine roots;
common traces of dead roots, common vertical cracks; neutral (field pH 7.0);

abrupt, smooth boundary to Ap2.

Dark reddish brown (5YR 3/4); clay; strong fine and medium semi-angular
blocky structure; hard dry, very firm moist, slightly sticky and moderately
plastic; common distinct clay coats on ped faces and pore walls; many very
fine, fine vesicular and few fine simple tubular pores; many very fine and fine
roots; very few limestone fragments, some traces of dead roots, common

vertical cracks; neutral (field pH 7.0); clear, smooth boundary to Btl.

Dark red (2.5YR 4/6); clay; strong fine and medium semi-angular blocky
structure; hard dry, very firm moist, slightly sticky and moderately plastic;
many prominent clay coats on ped faces and pore walls; many very fine and
fine, few medium vesicular and few fine simple tubular pores; common very
fine and fine roots; few traces of dead roots, common vertical cracks; neutral

(field pH 7.0); clear, smooth boundary to Bt2.

Dark red (2.5YR 4/8); clay; strong fine and medium semi-angular blocky
structure; hard dry, very firm moist, slightly sticky and slightly plastic;
common distinct clay coats on ped faces and pore walls; many very fine and
fine, few medium vesicular and few fine simple tubular pores; common very
fine and fine roots; very few very fine sand grains; few small clay balls,
common vertical cracks; moderately acid (field pH 6.0); gradual, smooth

boundary to Bt3.

Red (2.5YR 5/8); clay; strong fine and medium semi-angular blocky structure;
hard dry, very firm moist, slightly sticky and slightly plastic; common distinct
clay coats on ped faces and pore walls; many very fine, common fine vesicular
and few fine simple tubular pores; common very fine and fine roots; some fecal

pellets, few small clay balls; strongly acid (field pH 5.5); clear, smooth



Btol

Bto2

Bto3

115-140

140-175

175-210

66

boundary to Btol.

Dark red (2.5YR 4/6); clay; strong fine and medium semi-angular blocky
structure; hard dry, very firm moist, moderately sticky and moderately plastic;
common distinct fine clay coats on ped faces and pore walls; many very fine,
common fine vesicular pores; few very fine and fine roots; few traces of dead

roots; strongly acid (field pH 5.5); gradual, smooth boundary to Bto2.

Dark red (2.5YR 3/6); clay; strong fine and medium semi-angular blocky
structure; hard dry, very firm moist, slightly sticky and moderately plastic;
common distinct clay coats on ped faces and pore walls; many very fine,
common fine, few medium vesicular and simple tubular pores; few very fine
and fine roots; few clay balls; strongly acid (field pH 5.5); clear, smooth

boundary to Bto3.

Dark red (2.5YR 3/6); clay; strong fine and medium semi-angular blocky
structure; hard dry, very firm moist, slightly sticky and slightly plastic; many
distinct, few prominent clay coats on ped faces and pore walls; commom very
fine and fine vesicular pores; few very fine and fine roots; very few sand

grains; strongly acid (field pH 5.5).
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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

General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

¢ 523811

67

aaunye I 2 (Pc-2)

: Pc-2

. Pak Chong series (Pc)

: Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic
. December 14, 2001

: Irb Kheoruenromne, Saowanuch Tawornpruek, Punyisa

Trakoonyingcharoen, Suphicha Thanachit, Patharodom Chainarong

and Tanapol Srisupha-olan

: Plot E11, National Corn and Sorghum Research Center, Tambon Pang

Asok, Amphoe Pak Chong, Changwat Nakhon Ratchasima

: Approximately 354 m (MSL)

Coordination : 47Q 749537, 1620332

. Karst corrosion plain

. Gently undulating

1% Aspect : North-west

: Corn production experimental plot
: Approximately 1,200 mm

: Approximately 26°C

: Tropical savanna

: Agricultural

. Residuum derived from limestone
: Well drained

: Moderate

: Moderate

. Deeper than 210 cm at time of sampling



III Profile description

Horizon

Ap

Btl

Bt2

Btol

Bto2

Depth (cm)

0-20

20-40

40-60

60-85

85-105

68

Description

Dusky red (2.5YR 3/4); clay; strong fine and medium subangular blocky
partially to strong coarse granular structure; slightly hard dry, very firm moist,
slightly sticky and moderately plastic; very few thin clay coats on ped faces;
common very fine and fine vesicular pores; common very fine and fine roots;
common vertical cracks, few small termite nests; moderately alkaline (field pH

8.0); clear, smooth boundary to Btl.

Dusky red (2.5YR 3/3); clay; strong fine and medium semi-angular blocky
structure; slightly hard dry, very firm moist, slightly sticky and moderately
plastic; common distinct clay coats on ped faces and pore walls; common very
fine, fine vesicular and fine tubular pores; common very fine and fine roots;
common vertical cracks, few fine clay ball; neutral (field pH 7.0); clear, smooth

boundary to Bt2.

Dusky red (2.5YR 3/4); clay; strong fine and medium semi-angular blocky
structure; hard dry, very firm moist, slightly sticky and moderately plastic;
many distinct clay coats on ped faces and pore walls; common very fine, fine
vesicular and few fine simple tubular pores; common very fine and fine roots;
few vertical cracks; slightly acid (field pH 6.5); clear, smooth boundary to
Btol.

Very dusky red (2.5YR 2.5/4); clay; strong fine and medium semi-angular
blocky structure; hard dry, very firm moist, slightly sticky and moderately
plastic; many distinct clay coats on ped faces and pore walls; common very
fine, fine vesicular and few fine simple tubular pores; few very fine and fine
roots; few vertical cracks; strongly acid (field pH 5.5); gradual, smooth

boundary to Bto2.

Very dusky red (2.5YR 2.5/4); clay; strong fine and medium semi-angular
blocky structure; hard dry, very firm moist, slightly sticky and moderately
plastic; many distinct clay coats on ped faces and pore walls; common very
fine, fine vesicular and few fine simple tubular pores; few very fine and fine
roots; few vertical cracks, some traces of dead roots; strongly acid (field pH

5.5); gradual, smooth boundary to Bto3.



Bto3

Bto4

Bto5

Bto6

105-130

130-150

150-170

170-210

69

Very dusky red (2.5YR 2.5/4); clay; strong fine and medium semi-angular
blocky structure; hard dry, very firm moist, slightly sticky and moderately
plastic; common distinct clay coats on ped faces and pore walls; common very
fine and fine vesicular pores; few very fine and fine roots; few vertical cracks,
few fine clay balls; strongly acid (field pH 5.5); clear, smooth boundary to

Bto4.

Very dusky red (2.5YR 2.5/4); clay; strong fine and medium semi-angular
blocky structure; hard dry, very firm moist, slightly sticky and moderately
plastic; common distinct clay coats on ped faces and pore walls; many very
fine, common fine vesicular pores; very few very fine and fine roots; few
vertical cracks, few fine clay balls; strongly acid (field pH 5.5); gradual,

smooth boundary to Bto5.

Very dusky red (2.5YR 2.5/4); clay; strong fine and medium semi-angular
blocky structure; hard dry, very firm moist, slightly sticky and moderately
plastic; common distinct clay coats on ped faces and pore walls; many very
fine, common fine vesicular pores; practically no roots; few vertical cracks; few
fine clay balls; moderately acid (field pH 6.0); gradual, smooth boundary to

Bto6.

Very dusky red (2.5YR 2.5/4); clay; strong fine and medium semi-angular
blocky structure; hard dry, very firm moist, slightly sticky and moderately
plastic; common distinct clay coats on ped faces and pore walls; common very
fine, fine vesicular pores; practically no roots; few fine clay balls; moderately

acid (field pH 6.0).
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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

General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

III Profile description

;523811

70

ganuihnyouinmi 3 (Pe-3)

: Pc-3

. Pak Chong series (Pc)

: Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic
. December 15, 2001

: Irb Kheoruenromne, Saowanuch Tawornpruek, Punyisa

Trakoonyingcharoen, Suphicha Thanachit, Patharodom Chainarong

and Pornprom Promdecha

. North fringe lapies quarry, south side of Mitraparb road at km 153,

Ban Yat Samakkhi, Tambon Pang Asok, Amphoe Pak Chong,

Changwat Nakhon Ratchasima

: Approximately 360 m (MSL)

Coordination : 47Q 746799, 1620010

: Karst corrosion plain on perimeter of buried lapies
. Slightly undulating

1 2% Aspect : South-west

. Left idled under grass, bamboo

: Approximately 1,200 mm

. Approximately 26°C

: Tropical savanna

: Engineering

. Residuum derived from limestone
: Well drained

: Moderate

: Moderate

. Deeper than 210 cm at time of sampling



Horizon

Ap

Btl

Bt2

Bt3

Bt4

Depth (cm)

0-12

12-30

30-50

50-80

80-110

110-140

71

Description

Dark red (2.5YR 3/6); clay; strong fine and medium subangular blocky
partially to strong coarse granular structure; slightly hard dry, firm moist,
slightly sticky and moderately plastic; few faint clay coats on ped faces and
pore walls; many very fine and fine vesicular pores; many very fine and fine,
common medium roots; few rounded fine sand grains; moderately alkaline

(field pH 8.0); clear, smooth boundary to A.

Very dusky red (2.5YR 2.5/4); clay; strong fine and medium subangular blocky
structure; slightly hard dry, firm moist, slightly sticky and moderately plastic;
few distinct clay coats on ped faces and pore walls; many very fine and fine
vesicular pores; common very fine and fine, few medium roots; moderately

alkaline (field pH 8.0); clear, smooth boundary to Btl.

Dusky red (10R 3/6); clay; strong fine and medium semi-angular blocky
structure; hard dry, very firm moist, slightly sticky and moderately plastic;
common fine distinct clay coats on ped faces and pore walls; many very fine,
fine and few medium vesicular pores; common very fine and fine, few medium
roots; common small sized clay balls; few traces of dead roots; neutral (field

pH 7.0); clear, smooth boundary to Bt2.

Red (10R 4/8); clay; strong fine and medium semi-angular blocky structure;
hard dry, very firm moist, slightly sticky and moderately plastic; common
distinct clay coats on ped faces and pore walls; many very fine, fine and few
medium vesicular and few fine simple tubular pores; common very fine and fine
roots; few small sized clay balls, few traces of dead roots; moderately acid

(field pH 6.0); gradual, smooth boundary to Bt3.

Dark red (2.5YR 3/6); clay; strong fine and medium semi-angular blocky
structure; hard dry, very firm moist, slightly sticky and moderately plastic;
common distinct clay coats on ped faces and pore walls; many very fine, fine
and few medium vesicular and few fine simple tubular pores; common very fine
and fine roots; few small sized clay balls, few traces of dead roots; moderately

acid (field pH 6.0); clear, smooth boundary to Bt4.

Dark red (10R 3/6); clay; moderate fine and medium subangular blocky parting

to moderate fine granular structure; hard dry, slightly firm moist, slightly sticky



72

and moderately plastic; common distinct clay coats on ped faces and pore
walls; many very fine, fine vesicular and fine simple tubular pores; common
very fine and fine roots; few small sized clay balls, few traces of dead roots;

moderately acid (field pH 6.0); clear, smooth boundary to Btol.

Btol 140-164 Dark red (2.5YR 3/6); clay; moderate fine and medium subangular blocky
parting to moderate fine granular structure; slightly hard dry, slightly firm
moist, slightly sticky and slightly plastic; common distinct clay coats on ped
faces and pore walls; many very fine, fine vesicular and fine simple tubular
pores; few very fine, fine and medium roots; few small sized clay balls, few
traces of dead roots; moderately acid (field pH 6.0); gradual, smooth boundary

to Bto2.

Bto2 164-194 Dark red (2.5YR 3/6); clay; moderate fine and medium subangular blocky
parting to moderate fine granular structure; slightly hard dry, slightly firm
moist, slightly sticky and slightly plastic; common distinct clay coats on ped
faces and pore walls; many very fine, fine vesicular and fine simple tubular
pores; few very fine, fine and medium roots; few small sized clay balls, few
traces of dead roots; moderately acid (field pH 6.0); gradual, smooth boundary

to Bto3.

Bto3 194-210 Very dusky red (2.5YR 2.5/4); clay; moderate fine and medium subangular
blocky parting to moderate fine granular structure; slightly hard dry, slightly
firm moist, slightly sticky and slightly plastic; common fine faint clay coats on
ped faces and pore walls; many very fine, fine vesicular pores; few very fine
and fine, few medium roots; few fine clay balls, few traces of dead roots;

moderately acid (field pH 6.0).
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Information on the site

Profile symbol

Soil name
Classification
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Described by
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Elevation

Map sheet number

Landform
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2. Surrounding land form

3. Slope on which profile site

Land use
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Climate
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Parent material
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Permeability
Runoff

Depth of ground water

III Profile description

;472511
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J

a =] a d'
YAAUDIANUINIUN 1 (Ak-1)

1 Ak-1

. Ao Luk series (Ak)

: Typic Kandiudox, very-fine, ferruginous, isohyperthermic
. September 23, 2002

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch Tawornpruek,

Punyisa Trakoonyingcharoen, Sumitra Watana, Suphicha Thanachit

and Thanapol Srisupha-olarn

. Adjacent to Wang Tarn Tip Resort and Restaurant, 1.6 km from Ban

Nai Sa-Ban Thung road (4033), Ban Nai Sa, Tambon Kaotoug,

Amphoe Muang, Changwat Krabi

: Approximately 128 m (MSL)

Coordination : 47Q 477649", 0902500"

. Crestal slope of residual hill in Karst corrosion plain

. Rolling

;8% Aspect : East

: Rain forest species, para rubber, papaya, coconut, banana
: Approximately 2,400 mm

. Approximately 28°C

: Tropical monsoonal

: Agricultural and borrowing pit area

: Residuum derived mainly from limestone
: Well drained

: Moderate

: Moderate

. Deeper than 2 m at time of sampling



Horizon

Ap

Btol

Bto2

Bto3

Bto4

Depth (cm)

0-10

10-30

30-52

52-80

80-117

74

Description

Yellowish red (5YR 4/6); clay; strong fine and medium granular structure; soft
dry, friable moist, slightly sticky and moderately plastic; many very fine, fine
vesicular pores; many very fine, fine and common medium roots; present of

some clay balls; neutral (field pH 7.0); clear, smooth boundary to Btol.

Red (2.5YR 4/6); clay; moderate fine and medium semi-angular blocky parting
to strong very fine and fine granular structure; slightly hard dry, friable moist,
slightly sticky and moderately plastic; common distinct clay coats on ped faces
and pore walls; common very fine and fine vesicular and few fine simple and
dendritic tubular pores; many very fine, fine and common medium roots; very
few fine rounded rock fragments; slightly acid (field pH 6.5); gradual, smooth

boundary to Bto2.

Red (2.5YR 4/6); clay; moderate fine and medium semi-angular blocky parting
to strong very fine and fine granular structure; slightly hard dry, friable moist,
slightly sticky and moderately plastic; common distinct clay coats on ped faces
and pore walls; common very fine, fine and few medium vesicular and few fine
simple tubular pores; many very fine, fine and common medium roots; present
of few fine clay balls; few termite nest; slightly acid (field pH 6.5); gradual,

smooth boundary to Bto3.

Red (2.5YR 4/6); clay; moderate fine and medium subangular blocky parting to
fine and medium granular structure; soft dry, friable moist, slightly sticky and
moderately plastic; common distinct clay coats on ped faces and pore walls;
many very fine and few medium vesicular and few very fine simple tubular
pores; many very fine, fine and common medium roots; present of few fine clay
balls and few medium size (0.5 cm) of clay balls, few fine crack; moderately

acid (field pH 6.0); gradual, smooth boundary to Bto4.

Red (2.5YR 4/6); clay; moderately weak fine and medium subangular blocky
parting to fine and medium granular structure; soft dry, friable moist, slightly
sticky and moderately plastic; common distinct clay coats on ped faces and
pore walls; common very fine, fine and very few medium vesicular and few
fine simple and dendritic tubular pores; many very fine, fine and common
medium roots; few fine black spot of unknown nature and very few fine

rounded rock fragments; moderately acid (field pH 6.0); clear, smooth



Bto5

Bto6

Bto7

117-148

148-170

170-200

75

boundary to Bto5.

Red (2.5YR 4/6); clay; weak fine and medium semi-angular blocky parting to
mainly moderate very fine granular structure; soft dry, friable moist, slightly
sticky and moderately plastic; common distinct clay coats on ped faces and
pore walls; many very fine, fine and medium vesicular and few fine simple
tubular pores; common very fine, fine and few medium roots; few fine cracks,
few very fine rounded unknown nature and present of 0.5 cm clay balls;

moderately acid (field pH 6.0); gradual, smooth boundary to Bto6.

Red (2.5YR 4/6); clay; weak fine and medium subangular blocky parting to
mainly fine, moderate fine and very fine granular structure; soft dry, friable
moist, slightly sticky and very plastic; common faint clay coats on ped faces
and pore walls; many very fine, fine and medium vesicular pores; common very
fine, fine and few medium roots; moderately acid (field pH 6.0); clear, smooth

boundary to Bto7.

Red (2.5YR 4/6); clay; moderately weak fine and medium semi-angular blocky
parting to mainly fine, moderate fine and very fine granular structure; soft dry,
friable moist, slightly sticky and very plastic; common faint clay coats on ped
faces and pore walls; many very fine, fine and few medium vesicular and few
fine simple tubular pores; few very fine and fine roots; present of very few fine

(0.1-0.2 cm) clay balls; moderately acid (field pH 6.0).

Remark: Clay coats area are smaller in sizes from Btol to Bto5. (Btol=Bto2>Bto3>Bto4=Bto5)
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III Profile description

: 48291V

76

J

FAAUBIANUIIUTN 2 (Ak-2)

1 Ak-2

. Ao Luk series (Ak)

. Typic Kandiudox, very-fine, kaolinitic, isohyperthermic
: September 25, 2002

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch Tawornpruek,

Punyisa Trakoonyingcharoen, Sumitra Watana, Suphicha Thanachit

and Thanapol Srisupha-olarn

: At 3.5 km, road to Ban Tam Singh from Petchakasem road (41)

(Chumphon to Sawi), Ban Huay Non, Tambon Khun Krating Amphoe

Muang, Changwat Chumphon

: Approximately 78 m (MSL)

Coordination : 47Q 511129, 1156948"

: Karst corrosion plain

. Slightly undulating

1 3% Aspect : East-west

. Tropical rain forest species, durian, pepper (Tropical orchards)
: Approximately 2,500 mm

. Approximately 28°C

: Tropical monsoonal

: Agricultural and sparse settlement

. Residuum derived from limestone
: Well drained

: Moderate

: Slow

. Deeper than 2 m at time of sampling



Horizon

Ap

Btol

Bto2

Bto3

Bto4

Depth (cm)

0-17

17-42

42-70

70-100

100-135

77

Description

Red (2.5YR 4/6); clay; strong fine and medium subangular blocky partially
parting to strong fine granular structure; hard dry, firm moist, slightly sticky
and very plastic; common distinct clay coats on ped faces and pore walls; many
very fine, fine and few medium vesicular pores; many very fine, fine roots; few
traces of charcoal fragments, few fine cracks, few fine quartz fragments and

few traces of dead roots; neutral (field pH 7.0); clear, smooth boundary to Btol.

Red (2.5YR 4/6); clay; moderate fine and medium subangular blocky structure;
hard dry, firm moist, slightly sticky and moderately plastic; many prominent
clay coats on ped faces and pore walls; common very fine, many fine and few
medium vesicular and few fine simple tubular pores; common very fine, fine
roots; few small concretions and nodules of Mn oxide; neutral (field pH 7.0);

gradual, smooth boundary to Bto2.

Red (2.5YR 4/6); clay; moderate fine and medium subangular blocky structure;
hard dry, firm moist, moderately sticky and moderately plastic; common
distinct clay coats on ped faces and pore walls; common very fine, fine
vesicular and few fine simple tubular pores; few very fine, fine roots; very few
small variegated sand, very few small concretions and nodules, traces of dead

roots; very strongly acid (field pH 5.0); gradual, smooth boundary to Bto3.

Red (2.5YR 4/6); red (2.5YR5/8) 3%, and reddish yellow (7.5YR6/8) 2%
mottles; clay; moderate fine and medium subangular blocky structure; hard dry,
firm moist, moderately sticky and moderately plastic; common distinct clay
coats on ped faces and pore walls; common very fine, fine and few medium
vesicular and few fine simple tubular pores; few very fine, fine roots; few fine
cracks, few clay balls; traces of dead roots; very strongly acid (field pH 5.0);

gradual, smooth boundary to Bto4.

Red (2.5YR 4/6); clay; moderately weak fine and medium subangular blocky
readily parting to strong fine and very fine granular structure; slightly hard dry,
friable moist, slightly sticky and moderately plastic; common faint clay coats
on ped faces and pore walls; many very fine, common fine and few medium
vesicular and few fine and medium simple tubular pores; very few fine, very
fine and fine roots; few fine cracks, few clay balls, few fine nodules and

concretions, traces of dead roots; strongly acid (field pH 5.0); clear, smooth



78

boundary to Bto5.

Bto5 135-170 Red (2.5YR 4/6); slightly gravelly clay; moderately weak fine and medium
subangular blocky readily parting to strong fine and very fine granular
structure; slightly hard dry, friable moist, slightly sticky and moderately plastic;
common faint clay coats on ped faces and pore walls; many very fine, fine and
common medium vesicular pores; practically no roots; few fine cracks, few
clay balls, common small nodules and concretions; strongly acid (field pH 5.0);

clear, smooth boundary to Bto6.

Bto6 170-200 Red (2.5YR 4/6); slightly gravelly clay; moderate fine and medium subangular
blocky partially parting to strong fine granular structure; slightly hard dry,
friable moist, slightly sticky and moderately plastic; common faint clay coats
on ped faces and pore walls; many very fine, fine and common medium
vesicular pores; practically no roots; common fine concretions (MnOZ)

(5YR3/2, 5YR 2.5/1) strongly acid (field pH 5.0).

Remark: Few clay balls throughout from Bto3 downward.
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III Profile description

: 4830 1III

79

J

FAAUBIANUINIWAN 3 (Ak-3)

: Ak-3

. Ao Luk series (Ak)

: Rhodic Kandiudox, very-fine, kaolinitic, isohyperthermic
. October 2, 2002

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch Tawornpruek,

Punyisa Trakoonyingcharoen, Sumitra Watana, Suphicha Thanachit

and Thanapol Srisupha-olarn

: Ban Thala Sub, Tambon Thala Sub, Amphoe Pathiu, Changwat

Chumphon

: Approximately 81 m (MSL)

Coordination : 47Q 526529°, 1182434

: Rise crestal slope in karst corrosion plain

: Undulating

1% Aspect : East-west

. Tropical rain forest species, durian, pepper (Tropical orchards)
. Approximately 2,500 mm

: Approximately 28°C

: Tropical monsoonal

: Agricultural and sparse settlement

. Residuum derived from limestone
: Well drained

: Rapid

1 Slow

: Deeper than 2 m at time of sampling



Horizon

Ap

Btol

Bto2

Bto3

Bto4

Depth (cm)

0-18

18-40

40-60

60-90

90-123

80

Description

Dark reddish brown (2.5YR 3/4); clay; strong fine and medium subangular
blocky structure; slightly hard dry, firm moist, slightly sticky and moderately
plastic; many distinct clay coats on ped faces and pore walls; many very fine,
common fine and few medium vesicular and few fine simple tubular pores;
many very fine, fine roots; few traces of dead roots, few small clay balls;

strongly acid (field pH 5.5); clear, smooth boundary to Btol.

Dark reddish brown (2.5YR 3/4); clay; strong fine and medium semi-angular
blocky structure; hard dry, firm moist, slightly sticky and moderately plastic;
many prominent clay coats on ped faces and pore walls; many very fine, fine
and common medium vesicular, few fine simple and dendritic tubular pores;
many very fine, fine roots; few traces of dead roots; very strongly acid (field

pH 5.0); gradual, smooth boundary to Bto2.

Dark reddish brown (2.5YR 3/4); clay; moderate fine and medium semi-
angular blocky structure; slightly hard dry, firm moist, slightly sticky and
moderately plastic; many prominent clay coats on ped faces and pore walls;
common very fine, fine and medium vesicular, common fine simple and
dendritic tubular pores; common very fine, fine roots; common clay balls
(2mm), plasticity somewhat slightly sticky plastic; very strongly acid (field pH

5.0); clear, smooth boundary to Bto3.

Dark red (2.5YR 3/6); clay; moderate fine and medium subangular blocky
partially parting to moderate fine granular structure; slightly hard dry, slightly
firm moist, slightly sticky and moderately plastic; common faint clay coats on
ped faces and pore walls; many very fine, fine and medium vesicular, few fine
simple and dendritic tubular pores; few very fine, fine roots; few fine clay balls
(smaller than Bto2), plasticity somewhat slightly sticky plastic, small termite

nest; very strongly acid (field pH 4.5); gradual, smooth boundary to Bto4.

Dark red (2.5YR 3/6); clay; moderate fine and medium semi-angular blocky
structure; slightly hard dry, slightly firm moist, slightly sticky and moderately
plastic; common distinct clay coats on ped faces and pore walls; many very
fine, fine and common medium vesicular, few fine simple and dendritic tubular
pores; few very fine, fine roots; few clay balls (2 mm), plasticity somewhat

slightly sticky plastic; very strongly acid (field pH 5.0); clear, smooth boundary



Bol

Bo2

123-155

155-190+

81

to Bol.

Dark red (2.5YR 3/6); clay; moderately weak fine and medium semi-angular
blocky partially parting to mainly fine granular structure; soft dry, friable
moist, slightly sticky and moderately plastic; common faint clay coats on ped
faces; many very fine, fine and common medium vesicular, common fine
simple and dendritic tubular pores; few very fine, fine roots; few small clay

balls; very strongly acid (field pH 5.0); gradual, smooth boundary to Bo2.

Dark red (2.5YR 3/6); clay; moderately weak fine and medium semi-angular
blocky partially parting to mainly fine granular structure; soft dry, friable
moist, slightly sticky and moderately plastic; common faint clay coats on ped
faces; many very fine, fine and common medium vesicular, common fine
simple and dendritic tubular pores; very few very fine, fine roots; few small

clay balls; very strongly acid (field pH 5.0).
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III Profile description

1 543811

82

gaAu¥ATaUIINN 1 (Ci-1)

: Ci-l

: Chok Chai series (Ci)

: Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic
: January 24, 2003

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch Tawornpruek,

Punyisa Trakoonyingcharoen, Suphicha Thanachit, Thanapol

Srisupha-olarn and Wimolnan Kanket

: Cassava field, 800 m, east of Nong kakae-Nonghin Kone road (at Km

6.8), Ban Nong Hindat, Tambon Sawanphraya, Amphoe Khonburi,

Changwat Nakhon Ratchasima

: Approximately 266 m (MSL)

Coordination : 48Q 0217709", 1605290

: Lava corrosion plain

. Gently undulating

1% Aspect : West

: Cassava field, kapok, mango, and local weed (corn)
: Approximately 1,300 mm

. Approximately 26°C

: Tropical savanna

: Agricultural

. Residuum derived from weathered basalt
: Well drained

: Rapid

: Slow

. Deeper than 200 cm at time of sampling



Horizon

Apl

Ap2

Btol

Bto2

Bto3

Depth (cm)

0-10

10-27

27-55

55-88

88-110

83

Description

Dusky red (2.5YR 3/4); clay; strong fine and medium subangular blocky
structure; soft dry, slightly firm moist, moderately sticky and moderately
plastic; many very fine, fine and common medium vesicular pores; many very
fine and fine roots; few traces of dead roots, common narrow vertical cracks
through the horizons; very strongly acid (field pH 4.5); clear, smooth boundary

to Ap2.

Very dusky red (2.5YR 2.5/4); clay; strong fine and medium semi-angular
blocky structure; slightly hard dry, slightly firm moist, moderately sticky and
moderately plastic; many very fine, fine and common medium vesicular pores;
common very fine and fine roots; common clay balls, few rounded and sub-
rounded rock fragments, few narrow vertical cracks through the horizons; very

strongly acid (field pH 5.0); clear, smooth boundary to Btol.

Very dusky red (2.5YR 2.5/4); clay; strong fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, moderately sticky and
moderately plastic; few faint clay coats on pore walls; many very fine, fine and
few medium vesicular and few fine simple tubular pores; few very fine, fine and
medium roots; few fine rounded and sub-rounded rock fragments; strongly acid

(field pH 5.5); gradual, smooth boundary to Bto2.

Very dusky red (2.5YR 2.5/4); clay; strong fine and medium subangular blocky
partially parting to coarse granular structure; slightly hard dry, slightly firm
moist, moderately sticky and moderately plastic; few faint clay coats on ped
faces and pore walls; many very fine and fine vesicular and few fine simple
tubular pores; few very fine, fine and medium roots; few very fine rounded and
sub-rounded rock fragments, few clay balls, few accommodations of clay as

hollow clay balls; strongly acid (field pH 5.5); clear, smooth boundary to Bto3.

Very dusky red (2.5YR 2.5/3); clay; strong fine and medium subangular blocky
partially parting to fine granular structure; slightly hard dry, friable moist,
slightly sticky and moderately plastic; few faint very fine clay coats on pore
walls; many very fine, fine and few medium vesicular and few fine simple
tubular pores; very few very fine and fine roots; few fine rounded rock
fragments, few clay balls, few traces of dead roots; strongly acid (field pH 5.5);

gradual, smooth boundary to Bol.



Bol

Bo2

Bo3

110-132

132-160

160-200

84

Very dusky red (2.5YR 2.5/3); clay; moderate fine and medium subangular
blocky partially parting to strong fine granular structure; slightly hard dry,
friable moist, slightly sticky and moderately plastic; practically no clay
coatings; many very fine and few fine vesicular and few fine simple tubular
pores; very few very fine and fine roots; few fine rounded rock embedded in the
matrix, few clay balls; strongly acid (field pH 5.5); diffuse, smooth boundary to
Bo2.

Very dusky red (2.5YR 2.5/3); clay; moderate fine and medium subangular
blocky partially parting to strong fine granular structure; slightly hard dry,
friable moist, slightly sticky and moderately plastic; practically no clay coating;
many very fine and few fine vesicular and simple tubular pores; practically no
roots; few fine rounded rock fragments, few clay balls, few traces of burned

roots; strongly acid (field pH 5.5); diffuse, smooth boundary to Bo3.

Very dusky red (2.5YR 2.5/3); clay; moderate fine and medium subangular
blocky partially parting to strong fine granular structure; slightly hard dry,
friable moist, slightly sticky and moderately plastic; practically no clay coating;
many very fine and few fine vesicular and simple tubular pores; practically no
roots; few fine rounded rock fragments, few clay balls, few traces of burned

roots; strongly acid (field pH 5.5).
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1 543811

85

AR FATEUIINUN 2 (Ci-2)

: Ci-2

: Chok Chai series (Ci)

. Typic Kandiustox, very-fine, kaolinitic, isohyperthermic
: January 25, 2003

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch Tawornpruek,

Punyisa Trakoonyingcharoen, Suphicha Thanachit, Thanapol

Srisupha-olarn and Wimolnan Kanket

: 92 Moo 4, 5 Km from Khonburi-Senseng road (2119) (at Km 11), Ban

Nong Hindat, Tambon Sawanphraya, Amphoe Khonburi, Changwat

Nakhon Ratchasima

: Approximately 265 m (MSL)

Coordination : 48Q 0215712%, 1605259"

: Lava corrosion plain

. Gently undulating

1.5% Aspect : West

: Cassava field, mango, bamboo, kapok, sugarcane, papaya, banana and

tamarind

: Approximately 1,300 mm
: Approximately 26°C
: Tropical savanna

: Agricultural and settlements

: Colluvium and residuum derived from weathered basalt
: Well drained

: Rapid

: Slow

: Deeper than 200 cm at time of sampling



III Profile description

Horizon

Ap

Btol

Bto2

Bto3

Depth (cm)

0-10

10-25

25-52

52-76

86

Description

Dark red (2.5YR 3/6); clay; strong fine and medium subangular blocky
partially parting to strong coarse granular structure; slightly hard dry, slightly
firm moist, moderately sticky and very plastic; many very fine and common
fine vesicular pores; common very fine and fine roots; common clay balls and
few fine rounded rocks fragments, common narrow vertical cracks cutting
vertically through a horizon; slightly acid (field pH 6.5); gradual, smooth

boundary to Btol.

Dark red (2.5YR 4/6); clay; strong fine and medium subangular blocky partially
parting to strong coarse granular structure; slightly hard dry, friable moist,
moderately sticky and very plastic; common fine faint clay coats on ped faces;
many very fine and fine vesicular pores; common very fine and fine roots;
common clay balls and few fine rounded rocks fragments, common narrow
vertical cracks cutting vertically through a horizon; moderately acid (field pH

6.0); gradual, smooth boundary to Bto2.

Dark red (2.5YR 4/6); clay; moderate fine and medium subangular blocky
partially parting to strong medium and coarse granular structure; slightly hard
dry, friable moist, slightly sticky and moderately plastic; common fine faint
clay coats on ped faces and pore walls; many very fine, common fine and few
medium vesicular and few fine simple tubular and dendritic pores; few very fine
and fine roots; few clay balls and few fine sub-rounded rocks fragments, few
vertical cracks across part of horizon, few traces of dead roots; moderately acid

(field pH 6.0); clear, smooth boundary to Bto3.

Dark red (2.5YR 4/6); clay; moderate fine and medium subangular blocky
partially parting to strong medium and coarse granular structure; slightly hard
dry, friable moist, slightly sticky and moderately plastic; common fine faint
clay coats on ped faces and pore walls; many very fine, common fine and few
medium vesicular and few fine simple tubular and dendritic pores; very few
very fine and fine roots; few clay balls and few fine sub-rounded rocks
fragments, some evidences of facal pellets and some volute powdery materials;

very strongly acid (field pH 5.0); clear, smooth boundary to Bol.



Bol

Bo2

Bo3

Btc

76-103

103-130

130-167

167-192+

87

Dark red (2.5YR 4/6); clay; strong fine and medium semi-angular blocky
partially parting to strong coarse granular structure; slightly hard dry, friable
moist, slightly sticky and moderately plastic; very few faint clay coats on ped
faces and pore walls; many very fine, fine and few medium vesicular pores;
very few very fine and fine roots; few clay balls and few fine sub-rounded rocks

fragments; very strongly acid (field pH 5.0); diffuse, smooth boundary to Bo2.

Dark red (2.5YR 4/6); clay; strong fine and medium semi-angular blocky
partially parting to strong coarse granular structure; slightly hard dry, friable
moist, slightly sticky and moderately plastic; very few faint clay coats on ped
faces and pore walls; many very fine and fine and common medium vesicular
and few fine simple tubular pores; very few very fine and fine roots; few clay
balls and few fine sub-rounded rocks fragments, some white powdery

materials; very strongly acid (field pH 5.0); gradual, smooth boundary to Bo3.

Dark red (2.5YR 3/6); clay; moderate fine and medium semi-angular blocky
partially parting to strong very fine granular structure; slightly hard dry, friable
moist, slightly sticky and moderately plastic; very few faint clay coats on ped
faces and pore walls; many very fine and fine vesicular and few fine simple
tubular pores; practically no roots; few clay balls and few fine sub-rounded
rocks fragments, few fine cracks, some white powdery materials; very strongly

acid (field pH 5.0); abrupt, smooth boundary to Btc.

Dark red (2.5YR 4/6); very gravelly clay; weak coarse subangular blocky
structure parting along nodule; slightly hard dry, firm moist, slightly sticky and
moderately plastic; few faint clay coats on pore walls and nodule surface;
practically no roots; nodule sizes range from 2 mm up to 15 mm diameter (rock,
iron and manganese nodules), internal nodule colors 10R3/4 and 10YR2/1 ;

very strongly acid (field pH 4.5).
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Profile description

1 543811

88

YUl s ATEUIIAN 3 (Ci-3)

: Ci-3

: Chok Chai series (Ci)

: Rhodic Kandiustox, very-fine, kaolinitic, isohyperthermic
: January 26, 2003

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch Tawornpruek,

Punyisa Trakoonyingcharoen, Suphicha Thanachit, Thanapol

Srisupha-olarn and Wimolnan Kanket

: Cassava field, Ban Pana Nong Hin, Tambon Chae, Amphoe Khonburi,

Changwat Nakhon Ratchasima

: Approximately 265 m (MSL)

Coordination : 48Q 0205863, 1616056

: Top of lava corrosion plain (Crest)
. Gently undulating

1 0% Aspect : -

: Cassava field, jackfruit, mango

: Approximately 1,300 mm

: Approximately 26°C

: Tropical savanna

: Agricultural

: Residuum derived from weathered basalt
: Well drained

: Rapid

1 Slow

. Deeper than 200 cm at time of sampling



Horizon

Apl

Ap2

Btol

Bto2

Bto3

Depth (cm)

0-15

15-30

30-51

51-73

73-100

89

Description

Dusky red (I0R 3/3); clay; moderate fine and medium subangular blocky
parting to strong fine granular structure; slightly hard dry, slightly firm moist,
slightly sticky and moderately plastic; many very fine and fine vesicular pores;
many very fine and fine roots; common fine clay balls, few traces of dead roots,
few fine rounded rock fragments; very strongly acid (field pH 4.0); abrupt,

smooth boundary to Ap2.

Weak red (10R 4/3); clay; strong coarse angular blocky structure; hard dry,
firm moist, moderately sticky and moderately plastic; very few fine faint clay
coats on ped faces and pore walls; many very fine, common fine and medium
vesicular pores; many very fine and common fine roots; common fine clay balls,
common fine rounded rock fragments; very strongly acid (field pH 4.0); clear,

smooth boundary to Btol.

Dusky red (10R 3/4); clay; strong medium and coarse angular blocky structure;
slightly hard dry, slightly firm moist, moderately sticky and moderately plastic;
common fine distinct clay coats on ped faces and pore walls; many very fine,
common fine and few medium vesicular and few fine simple tubular pores;
many very fine and common fine roots; few fine clay balls, few fine rounded
rock fragments, few traces of dead roots; very strongly acid (field pH 4.0);

gradual, smooth boundary to Bto2.

Dusky red (10R 3/4); clay; strong medium and coarse angular blocky structure;
slightly hard dry, slightly firm moist, moderately sticky and moderately plastic;
common fine distinct clay coats on ped faces and pore walls; many very fine,
common fine and few medium vesicular and few fine simple tubular pores;
many very fine and common fine roots; common fine clay balls, few fine
rounded rock fragments, few traces of dead roots; very strongly acid (field pH

4.0); gradual, smooth boundary to Bto3.

Dusky red (10R 3/4); clay; strong medium and coarse angular blocky structure;
slightly hard dry, slightly firm moist, slightly sticky and moderately plastic;
common fine distinct clay coats on ped faces and pore walls; many very fine,
common fine and few medium vesicular and few fine simple tubular pores;
common very fine and fine roots; common fine clay balls, few fine rounded rock

fragments, few traces of dead roots; very strongly acid (field pH 4.5); gradual,



Bto4

Bol

Bo2

Bto5

100-130

130-160

160-185

185-205

90

smooth boundary to Bto4.

Dusky red (I0R 3/4); clay; moderate fine and medium subangular blocky
partially parting to medium and coarse granular structure; slightly hard dry,
slightly firm moist, slightly sticky and moderately plastic; common fine faint
clay coats on ped faces and pore walls; many very fine, common fine and few
medium vesicular and few fine simple tubular pores; common very fine and fine
roots; common fine clay balls, very few fine rounded rock fragments, few
traces of dead roots; very strongly acid (field pH 4.5); clear, smooth boundary

to Bol.

Dusky red (10R 3/4); clay; moderate fine and medium subangular blocky
parting to coarse granular structure; slightly hard dry, friable moist, slightly
sticky and moderately plastic; common distinct clay coats on ped faces and
pore walls; many very fine, common fine and few medium vesicular and few
fine simple tubular pores; few very fine and fine roots; common fine clay balls,
very few fine rounded rock fragments; very strongly acid (field pH 4.5);

gradual, smooth boundary to Bo2.

Dusky red (10R 3/4); clay; strong fine and medium subangular blocky partially
parting to medium and coarse granular structure; slightly hard dry, friable
moist, slightly sticky and moderately plastic; common distinct clay coats on
ped faces and pore walls; many very fine and common fine vesicular and few
medium simple tubular pores; few very fine and fine roots; common fine clay
balls, very few fine rounded rock fragments; very strongly acid (field pH 4.5);

clear, smooth boundary to Bto5.

Dusky red (10R 3/4); clay; strong fine and medium subangular blocky parting
to very fine and fine granular structure; slightly hard dry, friable moist,
moderately sticky and moderately plastic; common distinct clay coats on ped
faces and pore walls; many very fine, common fine and few medium vesicular
pores; practically no roots; common clay balls, very few fine rounded rock

fragments; very strongly acid (field pH 5.0).
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Information on the site
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Soil name
Classification

Date of examination
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Map sheet number

Landform
1. Physiographic position

2. Surrounding land form

3. Slope on which profile site

Land use
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Mean temperature
Climate

Others

General information on the soil

Parent material
Drainage
Permeability
Runoff
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1 5434111
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gaauMInNUIam 1 (Ti-1)

: Ti-l

: Tha Mai series (Ti)

: Rhodic Kandiudox, very-fine, kaolinitic, isohyperthermic
: February 8, 2003

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch Tawornpruek,

Punyisa Trakoonyingcharoen, Suphicha Thanachit, Thanapol

Srisupha-olarn and Tonglor Suttisong

: At 3.5 km, road to Ban Tam Singh from Petchakasem road (41)

(Chumphon to Sawi), Ban Cham Ko, Tambon Ploy Whan Amphoe

Tha Mai, Changwat Chantaburi

: Approximately 40 m (MSL)

Coordination : 48Q 0179202", 1395764"

: Upper dissected footslope of lava corrosion hill
. Slightly undulating
1 3% Aspect : North-west

: Tropical orchards and settlement/ durian, langsat, mangosteen, banana,

evergreen species

: Approximately 3,030+mm
. Approximately 26°C
: Tropical monsoonal

: Agricultural and sparse settlement

: Residuum derived from weathered basalt
: Well drained

: Rapid

: Slow

: Deeper than 2 m at time of sampling



III Profile description

Horizon

Apl

Ap2

Btol

Bto2

Bto3

Depth (cm)

0-12

12-27

27-52

52-78

78-96

92

Description

Dark reddish brown (5YR 3/4); clay; strong fine and medium subangular
blocky parting to strong very fine and fine granular structure; loose dry, friable
moist, slightly sticky and moderately plastic; few fine faint clay coats on ped
faces and pore walls; many very fine, fine vesicular pores; many very fine, fine
and medium roots; common fine clay balls, few traces of dead roots, very few
very fine rock fragments; slightly acid (field pH 6.5); clear, smooth boundary to
Ap2.

Dark reddish brown (5YR 3/4); clay; strong fine and medium subangular
blocky parting to strong very fine and fine granular structure; loose dry, friable
moist, slightly sticky and moderately plastic; very few very fine faint clay coats
on pore walls; common very fine, fine vesicular pores; many very fine, fine and
medium roots; common fine clay balls, few traces of dead roots and charcoal
fragment, few fine rock fragments; very strongly acid (field pH 5.0); clear,

smooth boundary to Btol.

Dark reddish brown (5YR 3/4); clay; strong medium and coarse semi-angular
blocky partially parting to granular structure; slightly hard dry, slightly firm
moist, slightly sticky and moderately plastic; common distinct clay coats on
ped faces and pore walls; many very fine, fine vesicular and common fine
simple tubular pores; very few very fine and fine roots; common fine clay balls,
few traces of dead roots, few fine rock fragments; very strongly acid (field pH

5.0); gradual, smooth boundary to Bto2.

Dusky red (2.5YR 3/4); clay; strong medium and coarse subangular blocky
parting to granular structure; slightly hard dry, slightly firm moist, moderately
sticky and moderately plastic; common distinct clay coats on ped faces and
pore walls; many very fine, fine vesicular and common fine simple tubular
pores; few fine and medium roots; common fine clay balls, few fine rock

fragments; very strongly acid (field pH 5.0); gradual, smooth boundary to Bto3.

Dusky red (2.5YR 3/4); clay; strong medium and coarse semi-angular blocky
parting to medium and fine granular structure; slightly hard dry, slightly firm

moist, moderately sticky and moderately plastic; common distinct clay coats on



Bol

Bo2

Bo3

96-125

125-160

160-200
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ped faces and pore walls; many very fine, fine and few medium vesicular and
common fine simple and dendritic tubular pores; few fine and medium roots;
common fine clay balls, few traces of dead roots, few fine rock fragment,

faunal activities; strongly acid (field pH 5.5); clear, smooth boundary to Bol.

Dusky red (2.5YR 3/4); clay; moderate fine and medium semi-angular blocky
parting to granular structure; slightly hard dry, slightly firm moist, moderately
sticky and moderately plastic; common fine faint clay coats on pore walls
mainly; many very fine, fine and few medium vesicular pores; few fine and
medium roots; common clay balls, very few rock fragment; strongly acid (field

pH 5.5); clear, smooth boundary to Bo2.

Dusky red (2.5YR 3/4); clay; moderate fine and medium semi-angular blocky
parting to granular structure; slightly hard dry, slightly firm moist, moderately
sticky and moderately plastic; common fine faint and few distinct clay coats on
pore walls mainly; many very fine, common fine and few medium vesicular
and few fine simple tubular pores; few fine and medium roots; common clay
balls, very few rock fragment; very strongly acid (field pH 5.0); gradual,

smooth boundary to Bo2.

Dusky red (2.5YR 3/4); clay; moderate fine and medium semi-angular blocky
parting to granular structure; slightly hard dry, slightly firm moist, moderately
sticky and moderately plastic; common fine faint and few distinct clay coats on
pore walls mainly; many very fine, fine and common medium vesicular and
common fine simple tubular pores; very few fine and medium roots; common

clay balls, very few rock fragment; very strongly acid (field pH 5.0).
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III Profile description

1 5434111

gaAUMInNUI N 2 (Ti-2)

o Ti-2

: Tha Mai series (Ti)

. Typic Kandiudox, very-fine, kaolinitic, isohyperthermic
: February 8, 2003

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch Tawornpruek,

Punyisa Trakoonyingcharoen, Suphicha Thanachit, Thanapol

Srisupha-olarn and Tonglor Suttisong

: Mr. Sakieum Sathandee’ orchards, Ban Moo 1, Tambon Si Phaya,

Amphoe Tha Mai, Changwat Chantaburi

: Approximately 30 m (MSL)

Coordination : 48Q 0179338, 1393219"

: Top of dissected lava corrosion plain

: Undulating

1 3% Aspect : North-east

: Tropical orchards/ durian, longan langsat, papaya
: Approximately 3,030 mm

: Approximately 26°C

: Tropical monsoonal

: Agricultural

: Residuum derived from weathered basalt
: Well drained

: Rapid

: Moderate

: Deeper than 2 m at time of sampling

94



Horizon

Ap

Btol

Bto2

Bto3

Bol

Depth (cm)

0-14/16

16-40

40-70

70-95

95-125
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Description

Dark reddish brown (5YR 3/4); clay; strong medium and coarse subangular
blocky partially parting to strong medium and coarse granular structure;
slightly hard dry, slightly firm moist, slightly sticky and moderately plastic;
few fine faint clay coats on pore walls; many very fine, fine and few medium
vesicular pores; common very fine and fine roots; common clay balls, few traces
of dead roots and charcoal fragments, few fine rounded rock fragments; slightly

acid (field pH 6.5); clear, smooth boundary to Btol.

Dark reddish brown (5YR 3/4); clay; strong fine and medium subangular
blocky parting to fine granular structure; slightly hard dry, friable moist,
moderately sticky and moderately plastic; few fine faint clay coats on pore
walls; many very fine, fine and few medium vesicular pores; few very fine and
fine roots; common clay balls, few traces of dead roots, few fine rounded rock

fragments; strongly acid (field pH 5.5); gradual, smooth boundary to Bto2.

Dark reddish brown (5YR 3/4); clay; moderate medium and coarse semi-
angular blocky parting to medium and fine granular structure; slightly hard dry,
friable moist, moderately sticky and moderately plastic; common faint clay
coats mostly on pore walls; many very fine, fine and few medium vesicular and
few fine simple tubular pores; few very fine, fine and medium roots; common
fine clay balls, few charcoal fragments, few fine rounded rock fragments;

strongly acid (field pH 5.5); gradual, smooth boundary to Bto3.

Dark reddish brown (5YR 3/4); clay; strong medium and coarse semi-angular
blocky parting to medium and fine granular structure; slightly hard dry, slightly
firm moist, moderately sticky and moderately plastic, common faint and few
distinct clay coats on ped faces and pore walls; many very fine, common fine
and few medium vesicular and few fine simple tubular pores; very few very
fine, fine and medium roots; common clay balls, few fine rounded rock

fragments; very strongly acid (field pH 5.0); clear, smooth boundary to Bol.

Dusky red (2.5YR 3/4); clay; moderate fine and medium semi-angular blocky
parting to fine granular structure; slightly hard dry, slightly firm moist,
moderately sticky and moderately plastic; few faint clay coats mostly on pore
walls; many very fine, common fine and few medium vesicular and common

fine simple and dendritic tubular pores; very few very fine, fine and medium
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roots; common clay balls, few fine rounded rock fragments; strongly acid (field

pH 5.5); clear, smooth boundary to Bo2.

Bo2 125-150 Dusky red (2.5YR 3/4); clay; moderate fine and medium semi-angular blocky
parting to fine granular structure; slightly hard dry, slightly firm moist,
moderately sticky and moderately plastic; common faint clay coats on ped
faces and pore walls; many very fine, common fine and few medium vesicular
and common fine simple and dendritic tubular pores; very few very fine, fine
and few medium roots; common clay balls, few fine rounded rock fragments;

strongly acid (field pH 5.5); gradual, smooth boundary to Bo3.

Bo3 150-175 Dusky red (2.5YR 3/4); clay; moderate fine and medium semi-angular blocky
parting to fine granular structure; slightly hard dry, slightly firm moist,
moderately sticky and moderately plastic; common faint clay coats on ped
faces and pore walls; many very fine, common fine and few medium vesicular
and common fine simple and dendritic tubular pores; very few very fine, fine
and few medium roots; common clay balls, few fine rounded rock fragments;

strongly acid (field pH 5.5); gradual, smooth boundary to Bo4.

Bo4 175-200 Dusky red (2.5YR 3/4); clay; moderate fine and medium semi-angular blocky
parting to fine granular structure; slightly hard dry, slightly firm moist,
moderately sticky and moderately plastic; common faint clay coats on ped
faces and pore walls; many very fine, fine and few medium vesicular and few
fine simple and dendritic tubular pores; very few very fine, fine and few medium
roots; common fine clay balls, very few fine rock fragments; strongly acid

(field pH 5.5).
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MIWUINT 1 MILINGUUDUTBAY (151, 2548; Soil Survey Division Staff, 1993)
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AUANUHUIMUUTINUDIAY

5 ANURUUUUT I
3291 (rating) 4
(Mgm")
R <12
Aoudnad 1.2-1.4
1hunan 1.4-1.6
ADUN G 1.6-1.8
9 1.8-2.0
qann >2.0

H o I I 1 Aa a
MI19NUINN 3 sTaUANUTUNTAuA1avUe AN (19U, 2548; Land Classification Division and

FAO Project Staff, 1973; Soil Survey Division Staff, 1993)

521 (ratin g)

nde (range)

ﬂiﬂqutﬁﬂuWﬂﬁq@ (ultra acid) <3.5

NIATULIINN (extremely acid) 3.5-4.4
NIAIANIN (very strongly acid) 4.5-5.0
N3A9A (strongly acid) 5.1-5.5
n3A11UNa1 (moderately acid) 5.6-6.0
AsAdNIeY (slightly acid) 6.1-6.5
NA9 (neutral) 6.6-7.3
aadntied (slightly alkaline) 7.4-7.8
a1 unang (moderately alkaline) 7.9-8.4
ANTA (strongly alkaline) 8.5-9.0

ANTAUN (very strongly alkaline) >9.0




! 4 c; T Aa o a a
mﬁnwmnﬁ 4 Lﬂﬂ!"I/liJW]5@'IUﬂ’JTJJ@:\WHﬂTJLﬂi'lgﬁﬂ'l\uﬂﬁellﬂ\iﬂu (LE]U, 2542; Land
Classification Division and FAO Project Staff, 1973; Soil Survey Division

Staff, 1993)

1. 5141/1?815)&51@ (Organic Matter)

€

52AU (Rating) Wee (gkg )
AN (VL) <5
A1 (L) 5-10
flunang (ML) 10-15
1unare (M) 15-25
gunans (MH) 25-35
qI(H) 35-45
N (VH) > 45
2. U5 luTns19159% (Total Nitrogen)
5@V (Rating) Wefe (g kg')
G‘i'"nmn (VL) <1.0
@ (L) 1.0-2.0
tunan (M) 2.0-5.0
G) 5.0-7.5
gann (VH) >75
3. 9313 08aLANNDUANVA (Bases Saturation)
2@V (Rating) N8 (%)
M (L) <35
tunan (M) 35-75

N (H) >75
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4. mmquamﬂﬁﬂmmﬂ"laaau (Cation Exchange Capacity: CEC)

52AU (Rating) Wde (cmol kg_l)

@‘imm (VL) <3

1 (L) 35

&1 mnans (ML) 5-10
thunan (M) 10-15
g muna1 (MH) 15-20
q9 (H) 20-30
N (VH) >30

5. Ysunarlearlesaniluilss Tean (Available P) (Bray 1)

526U (Rating) Wae (mg kg')

(ﬁlﬁlﬂf‘l (VL) <3

& (L) 3-6

Aaughaen (ML) 6-10
unan (M) 10-15
ABUTNGY (MH) 15-25
& (H) 25-45
gaan (VH) > 45

6. Usuna TwumanFouiniluilse Tomd (Available K) (NH40Ac)

€

550U (Rating) Wae (mg kg')
fann (VL) <30
& (L) 30-60
tunan (M) 60-90
9 (H) 90-120

gann (VH) > 120
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q‘ J aaa a Y aan a a 4 A
M319wuIndl 5 uaasmignsenau idsvlgnseaunnmsiasizdanuquaniaeu
uaa leeouTasdsmsteAuuanasu (compulsive exchange method)

YoegaaulInTes gaaus1an gaau lyate tazyaaum luil

Pak Chong Ao Luk Chok Chai Tha Mai
o surface  subsoil surface subsoil surface  subsoil surface subsoil
1 6.5 3.9 5.1 4.0 43 4.1 5.8 5.7
2 6.4 4.0 5.7 4.1 5.0 4.2 4.8 4.2

3 8.3 4.0 4.5 4.0 44 4.1 - -
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A1INHUINT 6 u,ammmmmmmﬂaﬂmm@"laaaui’m ﬂ’J'liJi]Ll,’ﬁﬂL‘]JﬁfJULLﬂG]Ul’E]E]E]uT]L‘]JH

o

1 A a a ~ v Y [
AN mmmmmﬂaﬂmmu%mu LLﬁS‘]JiiJ"IiI!’EJ%QﬂJ NﬂﬁﬂﬂllﬂGﬂiJigﬂll

Unsenau

No. Pc-1 Pc-2 Pc-3

CEC, (cmol kg-l) of Pak Chong series in surface soil

pH3 4321 2.690 -0.875
pH4 7.274 5.299 4.835
pH5 7.649 4.968 4.753
pH6 7.799 5.755 5.265
pH7 8.202 5.774 5.807
pH soil 8.194 5.776 5.837

CEC, (cmol kg-l) of Pak Chong series in surface soil

pH3 4.530 2.866 -0.859
pH4 7.268 5.297 4.821
pHS5 7.646 4.958 4.738
pH6 7.790 5.742 5.251
pH7 8.185 5.760 5.793
pH soil 8.193 5.760 5.822

AEC (cmol kg-l) of Pak Chong series in surface soil

pH3 -5.441 -9.071 -13.852
pH4 -1.001 -1.088 -2.382
pH5 -0.787 -1.029 -1.826
pH6 -0.692 -0.262 -1.079
pH7 -0.318 -0.283 -0.228
pH soil -0.341 -0.274 -0.183

Extractable Al (cmol kg_l) of Pak Chong series in surface soil

pH3 0.209 0.176 0.016
pH4 0.000 0.000 0.000
pH5 0.000 0.000 0.000
pH6 0.000 0.000 0.000
pH7 0.000 0.000 0.000

pH soil 0.000 0.000 0.000
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MIINUINN 6 (71D)

No. Pc-1 Pc-2 Pc-3

CEC, (cmol kg'l) of Pak Chong series in subsoil

pH3 1.838 2.349 0.789
pH4 6.626 3.988 4.993
pH5 6.813 4.831 5.372
pH6 6.712 5.799 5.981
pH7 7.032 5.612 5.532
pH soil 6.190 3.423 4.783

CEC, (cmol kg-l) of Pak Chong series in subsoil

pH3 2.024 2.593 1.463
pH4 6.631 3.972 4.994
pHS5 6.845 4.828 5.367
pH6 6.724 5.846 5.994
pH7 7.042 5.618 5.651
pH soil 6.187 3.436 4.768

AEC (cmol kg'l) of Pak Chong series in subsoil

pH3 -12.730 -7.424 -13.955
pH4 -1.490 -1.743 -2.897
pHS5 -1.213 -1.847 -1.037
pH6 -1.389 -0.861 -0.854
pH7 -0.541 -1.151 -0.880
pH soil -2.342 -2.983 -2.762

Extractable Al (cmol kg-l) of Pak Chong series in subsoil

pH3 0.186 0.244 0.674
pH4 0.005 0.000 0.001
pHS 0.032 0.000 0.000
pH6 0.012 0.047 0.013
pH7 0.010 0.006 0.119

pH soil 0.000 0.013 0.000



MIINUINN 6 (71D)

104

No. Ak-1 Ak-2 Ak-3
CEC, (cmol kg'l) of Ao Luk series in surface soil
pH3 -0.879 0.202 -0.049
pH4 3.403 5.768 3.405
pH5 4.184 5.744 4.142
pH6 4.162 5.807 4.226
pH7 3.983 5.759 4.000
pH soil 3.824 5.812 4.003
CEC, (cmol kgil) of Ao Luk series in surface soil
pH3 -0.376 0.506 0.749
pH4 3.384 5.745 3.430
pHS5 4.166 5.710 4.104
pH6 4.142 5.778 4.186
pH7 3.962 5.725 3.968
pH soil 3.800 5.781 3.960
AEC (cmol kg']) of Ao Luk series in surface soil
pH3 -10.485 -11.045 -7.434
pH4 -0.700 -0.499 -1.415
pHS -0.597 -0.594 -0.686
pH6 -0.594 -0.538 -0.608
pH7 -0.700 -0.599 -0.798
pH soil -0.787 -0.539 -0.767
Extractable Al (cmol kgil) of Ao Luk series in surface soil
pH3 0.503 0.304 0.798
pH4 0.000 0.000 0.025
pHS5 0.000 0.000 0.000
pH6 0.000 0.000 0.000
pH7 0.000 0.000 0.000
pH soil 0.000 0.000 0.000
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No. Ak-1 Ak-2 Ak-3
CEC, (cmol kg'l) of Ao Luk series in subsoil
pH3 -1.969 0.219 1.183
pH4 2.470 3.219 3.360
pH5 2.605 3.306 3.374
pH6 2.644 3.323 3.347
pH7 2.644 3.283 3.323
pH soil 2.650 3.279 3.357
CEC, (cmol kg-l) of Ao Luk series in subsoil
pH3 0.312 0.486 1.806
pH4 2.507 3.265 3.486
pHS5 2.585 3.330 3.455
pH6 2.621 3.363 3.361
pH7 2.631 3.246 3.374
pH soil 2.699 3.337 3.596
AEC (cmol kg_l) of Ao Luk series in subsoil
pH3 -25.299 -8.922 -8.332
pH4 -4.810 -0.794 -0.938
pHS -4.474 -0.769 -0.966
pH6 -4.344 -0.765 -1.002
pH7 -4.355 -0.825 -1.101
pH soil -5.032 -0.784 -0.941
Extractable Al (cmol kg-l) of Ao Luk series in subsoil
pH3 2.281 0.267 0.623
pH4 0.049 0.046 0.239
pHS5 0.000 0.024 0.081
pH6 0.000 0.039 0.014
pH7 0.000 0.000 0.051
pH soil 0.037 0.058 0.126
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No. Ci-1 Ci-2 Ci-3
CEC, (cmol kg—l) of Chok Chai series in surface soil
pH3 0.258 0.181 0.556
pH4 3.617 4.536 3.940
pH5 4.189 5.083 4.133
pH6 4.595 5.112 4.732
pH7 4.338 5.207 4.874
pH soil 4.169 5.153 4.068
CEC, (cmol kg-l) of Chok Chai series in surface soil
pH3 1.143 0.475 1.645
pH4 3.611 4.501 4.062
pHS5 4.132 5.014 4.063
pH6 4.535 5.130 4.662
pH7 4.294 5.539 4.879
pH soil 4.113 5.121 4.005
AEC (cmol kg-l) of Chok Chai series in surface soil
pH3 -4.122 -15.235 -9.812
pH4 -1.190 -3.361 -5.094
pHS -1.014 -1.567 -4.555
pH6 -0.855 -1.532 -2.171
pH7 -0.896 -1.413 -1.920
pH soil -1.092 -1.444 -4.711
Extractable Al (cmol kg-l) of Chok Chai series in surface soil
pH3 0.885 0.294 1.089
pH4 0.000 0.000 0.122
pH5 0.000 0.000 0.000
pH6 0.000 0.019 0.000
pH7 0.000 0.332 0.005
pH soil 0.000 0.000 0.000
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No. Ci-1 Ci-2 Ci-3
CEC, (cmol kg'l) of Chok Chai series in subsoil
pH3 0.977 0.822 -0.189
pH4 2.511 3.709 3.755
pH5 4.600 4.123 4.178
pH6 4.168 3.998 4.133
pH7 4.231 3.904 4.434
pH soil 3.386 3.925 3.816
CEC, (cmol kgil) of Chok Chai series in subsoil
pH3 1.644 2.042 0.862
pH4 2.607 3.925 4.047
pHS5 4.668 4.292 4.178
pH6 4.228 4.009 4.308
pH7 4.521 4.164 4.657
pH soil 3.737 4.116 3.882
AEC (cmol kg']) of Chok Chai series in subsoil
pH3 -8.022 -8.524 -16.533
pH4 -2.944 -2.331 -2.970
pHS -1.107 -2.106 -1.535
pH6 -1.523 -1.836 -1.127
pH7 -1.417 -1.442 -0.747
pH soil -1.035 -2.526 -2.806
Extractable Al (cmol kgil) of Chok Chai series in subsoil
pH3 0.667 1.220 1.050
pH4 0.096 0.216 0.292
pHS5 0.069 0.168 0.000
pH6 0.060 0.011 0.175
pH7 0.290 0.260 0.222
pH soil 0.350 0.191 0.066
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No. Ti-1 Ti-2
CEC, (cmol kgil) of Tha Mai series in surface soil
pH3 3.761 1.620
pH4 5.747 4.599
pH5 5.806 4.638
pH6 5.838 4.597
pH7 6.952 4.625
pH soil 6.921 4.602
CEC, (cmol kg-l) of Tha Mai series in surface soil
pH3 3.961 2.228
pH4 5.747 4.620
pHS5 5.803 4.629
pH6 5.831 4.581
pH7 6.941 4.606
pH soil 6.911 4.590
AEC (cmol kg-l) of Tha Mai series in surface soil
pH3 -3.732 -6.261
pH4 -0.557 -0.525
pHS -0.509 -0.463
pH6 -0.512 -0.424
pH7 -0.659 -0.505
pH soil -0.617 -0.486
Extractable Al (cmol kg-l) of Tha Mai series in surface soil
pH3 0.200 0.608
pH4 0.000 0.021
pH5 0.000 0.000
pH6 0.000 0.000
pH7 0.000 0.000
pH soil 0.000 0.000
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No. Ti-1 Ti-2
CEC, (cmol kg_l) of Tha Mai series in subsoil
pH3 2201 0.926
pH4 5.244 3.352
pH5 5.758 3.399
pH6 5.753 3.977
pH7 5.816 4.145
pH soil 5.779 3.340
CEC, (cmol kgil) of Tha Mai series in subsoil
pH3 2.630 2.213
pH4 5.246 3.386
pHS 5.747 3.384
pH6 5.741 3.958
pH7 5.802 4.125
pH soil 5.767 3.333
AEC (cmol kg']) of Tha Mai series in subsoil
pH3 -6.081 -8.023
pH4 -1.588 -1.549
pHS -0.864 -1.368
pH6 -0.864 -1.602
pH7 -0.772 -1.480
pH soil -0.788 -1.256
Extractable Al (cmol kgil) of Tha Mai series in subsoil
pH3 0.429 1.286
pH4 0.002 0.035
pHS5 0.000 0.000
pH6 0.000 0.000
pH7 0.000 0.000
pH soil 0.000 0.000
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