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Darakorn Agkhadsri 2009: Sources of Potassium to Plant of Upland Highly Developed Soils under
Tropical Monsoonal Environment in Thailand. Master of Science (Soil Science), Major Field:
Soil Science, Department of Soil Science. Thesis Advisor:

Associate Professor Anchalee Suddhiprakarn, Ph.D. 160 pages.

A study on sources of potassium to plant was carried out on 20 upland highly developed soils under
tropical monsoonal environment in Thailand. Topsoil and subsoil samples were collected to study the
physical, chemical, mineralogical properties and potassium (K) content. Four forms of potassium; water
soluble K, exchangeable K, fixed K and total K were analyzed and combined with greenhouse testing
experiment using Guinea grass (Panicum maximum). The basal fertilizer except K was applied to plants and
the plants were harvested at one month interval until they died or until the sixth harvest. Potassium in plants

and soils was then analyzed after cropping.

Results of the study revealed that these soil have loamy sand to clay texture and their bulk density
ranges from moderate to high. The soils are extremely to slightly acid (pH 3.7-6.5). They have low fertility
indicating highly developed status. They have very low to medium organic matter and total nitrogen. Their
available phosphorus varies from very low to high and available potassium ranges from very low to low
except for Ao Luk series that has very high available potassium. The sum of extractable bases ranges from
medium to high and cation exchange capacity ranges from very low to moderately high. Kaolinite is
dominant clay mineral in these soils with minor amount of illite and hydroxyl Al interlayered vermiculite

(HIV) and their silt fraction is clearly dominated by quartz.

Guinea grass dry matter yield from greenhouse experiment ranges from 0.04 to 6.05 g pot'1 (1 kg
soil). The K content in the first cut herbage which is the highest plant uptake period ranges from 2.5 to 32 g
kgilplant and cumulative K uptake ranges from 2.3 to 182 mg kgilsoil. The comparison of soil K between
before and after cropping shows the marked decrease in water soluble K and exchangeable K. There is a
positive relationship between exchangeable soil K (including water soluble K) and cumulative K uptake by
plant with R’=0.96 and the slope of the linear trend increases progressively up to about one. There is no
change in the mineralogical property in all soils except for Chumphon topsoil that the illite/kaolinite ratio
decreases. The results also show that potassium in some soils can be completely depleted but it can still exist

in some soils due to the continued weathering of their primary and secondary mineral.

Student’s signature Thesis Advisor’s signature
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us luTe'lnaveiiluilse Tenidmsuisuazimsiwnldlumsiilodne (Oborn et al., 2005)
1a I 1a =1 A A = (] = I VAo w
usoa ladifunsAumileoant InunmGeuoguinigavazidunvasiddgvos
TwunaFenluduniyldlumswSasanTn (Fanning er al, 1989; Huang, 2005; Zhou and
a 1A o A Aa Y] [] Y Y A Aa Y]
Huang, 2007) Un@aznunsdaladluauninisgisliun vaznylddosluduniinsyis
] a a o v A Jd o = dycu =\ 1 Jan 4
TUUSI U AupONFyoaduay danwead (Oywa, 2534) wenanildedl uinesiai laduas
4 & ] = [ ] 1a ~
aan’lia  adanwawsalumsqadyuIwunaiFon uazdnoglunsaumiioanan 2:1
[ = o a 4 . . 1 1a = ' J =
IFURYINVUNTOA 1ad (Olaitan and Lombin, 1984) aunsauitieanguamnng agil
1 a a 4 1 1 a a 4 1
Tnunadsutiesniumsauwmiisaninda laduaszinnniusaumienndn 1a 1oa lams1zus
a =\ a 4 = 1 1 A = ~ A 5 1
AumtieuaToa luave 111 Tasaseanviengieda lnunaidey Ia1 CEC a1 vazusuea lawly

vl TnumenGeonogiioonin (Kwakey et al., 2004)

uvas Tnunendouildninile 1dun Tnunadouaas lsd ke Tnunadoudama
(K,S0,) TnumaiBeunsouuniiiFendamla (K,S0, MgsS0,) Tnunadoy luasn (KNO,) taz
Twunendouvloama (K,p,0,, KH,PO, KHPO,) iudu drulnajaziionldile Tnunmdou

s A a2 A = Y .
Ao 13q 1eenntivTuna Tnumen@eoninn 1szanadosas 50-52 (Havlin e al., 2005)
2. jivedlnumansaalufy

TnunaiFouiogluanaziied 4 31 fio

2.1 Twunangen luaisazareay (Soil solution K)

A d o

Tnumandeonlugdasazawauilugiifivuazgdunihin 1145 Temiuasdan

Y

1 E4
Tngjiinezgapdoeonlivnaulasmsvzazate vlisedvves TnummBounoglugiiiszau

a1 dFuna Tnunagenluasazaisdnazegizning 2-5 aaniudedans TuaunimMsnyag

v
a A

i husnaniigioimaduezdl Tnumadeuunnisnauigioimaudwds (Haby e al.,
o =~ a a ' ' =~ A

1990) szavved InunaFonlumsazareauaziinadonuaugasznIn Inumadeuglou

v Y 1 [

nogluau Usmmanuduludu uazanududuvesloosuluduiuanlaen’ls (Sparks and

Huang, 1985; Sparks, 2000) 1n#iwazaa InunmGenlugdInunaonlosou K ) a0



a & Yy 9 + oA A " W a A
192 YAU BIAINWUVNVUUDI K ‘VI!,meﬁﬂJGl’e)W‘lﬁlzLMﬂﬁNﬂuﬂflﬂhlﬂmuGWQW%uaz

sEAUNANAR FIA10YTT NI 1-10 HaanTuaen Tansu (Havlin ef al., 2005)
22 TwunanFeunvana)asu]d (Exchangeable K)

{ { < 1 § [ 1aa J
Twunandeunuanlaonld udiuvesInunmFonignaaduedininoanose
A o A A 1 a A A 1o J
sazaunsouandsuduuan leooudu 9 Negluaisazawaunieiimzediuasanosa
A Y o a oA A v ' ' & o
aua la @, 2524) Tnunandeuivan)deu latvzegluanmeaugasdasinsiny
a T { < . 1 3
TwunaFenlumsazareauine I udugUniduils: Temineivodrssiasa Feiins 14
{ { I A < { g a A g
Twunandeunuandou il udnuaadldudanuzvos Tnummdonilod luauiiiu
d < J 1
UsgTeriaoisuazarndulyldvesnisaovauesaenisldile Tnunmdeon insiz
o 17 4 1 A a = a I~ N
ANNANNUTIZHINMIAoUdusIveInsiazlTua Inunadouluauaziuszuvila

(Syers, 1998)
2.3 Twunaigeunvan)asu 1i'la (Non-exchangeable K)

Tnunaidounnanalasu bildrzgndrsesegluduTases ludluilse Tomino e
v A 1 1 Y A A A 9 = a ~ ~
ud uavzrreldimsuanndsuniemuadenudre Inunadenluau TnunaiFoun
sanudouli1dluduezeglundvvewsaumiionlszian 2:1 Tasmwz 8alad nag nesi
a s & 12 = 1 dy = == = ..
Alaa FwsautiswartiziinnuawnsoalumsasaTnunaFonga (Hosseinifard et al.,
2008) TnunaiFouivandonlald siduilse Tomiswiuivadedio Tnunadonlugla
panlaou’ld uaz TnunmFeuluasazaredu gnindeudiooon li Tasie vsemsgudo
Tasmsyzazatelusznigamalgniy Tasdnaudr Tnunmdeniuanlaoulyld oz
Yaailaesediei  diirlusznitggmailgn (Havlin er al, 2005) anuiuilszTonives

= d‘ d‘ [} Y dg’ Y [ 1 =) 1A ~

Tnunagdonivanilasu hildezavedivdasimsdantdes TnunaiGonainusaumiie,

(Mengel and Uhlenbecker, 1993; Srinivasarao et al., 2006)

2.4 13 INUNa1Fey (Mineral K)

a o

4
Tunaounsn TnunaFouiauazeglugivesusigugil §'liiflulss Tomide

£

[

A 1 1 = A o U 1 a ] 1 4 %
Wy uwawamﬂwgmm%wmﬂmmmmmauwﬂgugu w03 lum (luTe'lng vaziala

9



1) wag TnuneGeumasais (oo Imaae wag Tulasaare) WuuvaslnunaFonao
AuNd1AY (Brady and Weil, 2008) Sadusky er al. (1987) 5189171 unasusdgugiinld

= a = T 9 IS 091' VA Y =
Twunasouluauazoglscunsosay 98 Yo INunaFeNNIHua 1IN 17 INundiFon

Il < = J J
arunnvzu Inumaseuaaaihs lueymavinanse

T Tuusilgugiind Tnmadonziduilse Teniseisndedionsimsaaoda
uie Tnunaidouiezgnilaatldssesninleglugiidluils: Tond Fenuniluilse Tomnd
3 dgl LY o ~ 1 o [ 1 J 4
Huszduedivszauve Tnumagonlundazjiuasszauvesmspwaveus waaaihs uag

u

Ty AN T anFemiliueaniseney (Sparks and Huang, 1985; Sparks, 1987)

v
v d

3. silveslwmaFaaluduiduiusiuanuiulselamidens

Y
v A

Twunandouludu uisnuanunilulseTenidedy sonldiilu 3 Uszianlvg o dail

3.1 Tnumandouiiy hiaunsaldlse Tomnl 18Wui (relatively unavailable form) 320
1 4 4 1a 4
TuTpseasaveananus wan madaihs lum uag usdumtieIdu o (Follet e al, 1981;
[~ g 09/’ [ 1 [ yrj 1
Shaikh et al., 2007) 34 hilualse Temiaonsluvaziiv uausmaritluuvasves Tnunadewy
Ao w A A Aa A = dy a A y
nddyvesny tosnnaudl Tnunadon lugiilsuaun e Usznuiosas 9098 vo9
= QEJ} =) d! tﬂ' ] 1 L:y % o 1 =
TnunaFounaualudu suleusimariiaaisaigiiasszanilaos Tnunmdoulooou
o o
ponu Wsdsansot luldse Temild (ynan, 2544; Sparks, 1987; Sharma et al., 2006;

Simonsson et al., 2007)

{ ¢ .
3.2 Tnunanonluginne1diss Tomi 1dod1991 9 (slowly available form) Tnunaieo
dy = [ [ A ] [ 1 = a = a 4 o
Tugilfivzgnaeegluszninenay (¥o931952131ewan) vosoymnauwtieInan oa lad nes
aa 4 1a =} A a Y = 09-"
Hfalad nazusaumileanan 2:1 du q Heguszunmdesa 1-10 vesTnunaiFounanualy
5 £ : ' oy 2 |
Au (Moritsuka et al, 2004) Inumendeugiliinge TnunaiFoniuann)aoulald gl
4 o o ' 4 o { a
ansaldlszTemi lanuiiniei 14 1ded1990 9 1ilesningneadunioasa1inia
Jd o ] 4 ] 1 1 <]
avaaoea N1lvis liawisoldlse Towi 1@ lugrsusnvosnisgniia uasdislsna
=~ ~ =2 Y ° g = a v a3
Tnunadeungnasic INdusiwanuniivzuaasdsanuamuisovesaulumsdnmny
Twunandon 13 lilvgame I Taenszurumsszazas dedosldnanui TnunmFeniign

asvazanilaesoonunld (Kwakye er al, 2004) M3 InunanFouvzgnilanildaosoonuidn



A d 4 e a oA a4 Y, a oA
Wﬁ@ﬁjmu@gﬂﬂﬂj'lilﬁilﬂa"llﬂ\iiwlﬁ/]ffl“])'ﬂll‘ﬂl!aﬂn_]ﬂElullﬂlla$IWlLﬂﬁl°Ifﬂ§Jﬂﬂgsluﬁ'liaga'm

a

AU

1] O' o 1

3.3 Twunaonlugdnieldss Towi 1AWUd (readily available form) azfiogiszum

Y a = as.l' Aa ] I IS A 1 Aa
Fovay 1-2 voulSuna TnumaFeunavualudu miteeniu TnunaFounegluaisazaiedu

= A [ 1Aa L A A 9 4 a A

uaz TnunenFonigngadusgiineaassa lugiitanasula (aannsdmaisnlgiane,
= as.l’ t;‘ [l 1 [ A A 9 = A
2548; Horra e al., 2000) Tnunaioui 2 3iHvzegodvaunany ionvgald Tnunadoun
agluglmsazaean sz ldnnududuluansazasauaativsns hld TnunaFouioglu

sUnanasulddanides Inunadenluglarsazareduoonui iiiolinis 1dije

Q

Tnunangouas 1 luavznamsasunaslunieasadudny (Brady and Weil, 2008)

4. Wsanadwmandeluay

s TnunaFounlogluauTaena q liinszganitlulasnuuazoaneosa

U

@ 9

A ~ [~ A d J a = o A A
Lu@ﬂﬂWﬂIWLl‘ﬂﬁlcﬁﬂulﬂu‘ﬁ’lﬂ‘ﬂlﬂu@Qﬂﬂigﬂflﬂﬂl’ﬁ)@ﬁuuagllﬁ FauIngaunuiaau T@ﬂ

Q

a A = I~ Ay c»y S y
mnmtﬂa@ﬂamﬂwzmmmamaaﬂ I0YAY 26 !,Lazﬂluumz!,auﬂﬁzmmiaﬂaz 0.04 (Henry

=

and Ellis, 1996) dwsvilSuiamvesInunadenluaunlesimsinuas sazuanaiaiuoonly
4 -] a a A g [ o a [ % a [ 09/’
Juognurtavesiunazusmiuiagduduia nagszauvoINITHRIVDIRULAZIUT T 9

(91U19, 2524; Bhonsle et al., 1992)

Taen lauaouiogluadousziinsdumniionn1d TnunaFouogiioouaiinan

a s s a J I L A A ] a 4 4 Ia
L‘ﬁ)’ﬁﬂ?ﬂﬂﬂﬂll"])’ﬂu”lﬂ mgimiaa"lumﬂuusmu HAZULLIDU 9 BU i’)ﬁ]lﬁ@ fﬂllﬂhhﬂﬁ U 19y

A g A

a S 19 & a a dy =\ 4 a 4 a A 9
aladegiios daauluusnuiivglimiveudunid oy uaalooounnanaou’ld uaz 519
9111381 Taainwiz51¢ Inuneaisan (Ramanathan, 1978; Hart e al., 2003; Kanket ef al., 2005)

a ~ (] ~ A 1a =1 a d [ = R = 9
auaounegluvmmayruulszmaduiiusauwmiionnlod lumiunsiaugaiunsnls

'
A o

o o ya a 09.: [y a
Twunadeudiun M lvaunmmanyasuinaiuldyiimsuna Inendidenluau
' = o oa A Y ; o S A = 3 9 1
(Shengxian, 1998) iuAgIfAUNDE THUATDUFMITNIZTUT N TNUMAFunanuatpen I
1 4 a a { 1 Y a [ 1 o Y
Tulvaougu tieangavgiuazlTuaduigs denaliifanisgisediaguuss il
S

TnunaFengadeoon llvindulasnsszazate uaznasninmsilgnitsezimsgado

Twunadey 1Janau (Havlin ez al,, 2005)



'
[ =

v A o = a =1 A o a A da' a a
flavendrnnnuaasnlsuaves Inunageuniluilse Tex luau Ao 1oAY BHA

g

uazlSuaveausauvied Tasauni InunaFeunuanaeuldminy dumvtieragil

TwunaFouluaisazarsauilsenaunite uazaunlsuiausaumtisnniou Usuia

(Y a

H H ¥ A ] A J Jan 4
TnunaFeunuanaldsu ldaziusgiu yiauousaumiied iy usoa'lad tag nosin lad

bl

=

3 1a = =\ = = 2 o Y
Wunsaurtionlsznn 2:1 azlianuannsolumsgaga Tnunendon 1agai 1d Twunadon

fad)}

A 1 a o' 1 a 4 I 4 < A o
nlegluaisazaredaudr usialod lua uaz leasdeon lodvouranuazez gl
= = o‘ 1 = = 1 a 1
anuasnlumsgaga InumaFeudun uazwunogd Inunaseuegluaisazaeau ua
1 4 < 1 a
vrgnazazateon l1dde Avdaldlse TomiIdifiswanidos (noMesa, 2545)  Sanchez
1 " A dy = 1 9 ] a a 1 & A (a 1A
(1976) NA1IMAULBHIIVDIADUI 1KY 15U AUNT I AUT WY unTrexa iU uamnsau
witlead Ianuquantasunnalesoudr ildmsgadu Inummdonlugdauanilasu’la
Y @ z a 491 =KX A (a = o A =t =} v A dy =} 1 Aa
oo aaruAmteve uINYT I TnunaFeuduionlSeuineunuauiioazioen 159 A
' A a Iy A o A A A a =
IUuUNIeNNaINNMITANAzNeUYBITAgNINANIININHULNI A VUTua TnunmFon
~ 9 o Y A a = Yy 9 1 = [
iigedooaz 0.124-0.363 s ldnsganu Tnunadon 1dios (13103, 2534) W1REIND Pal er al.
d' 1 a dy = d‘
2001)  wud Al ulszmaveaiasiaeiolgn ryegrass  TUTAIDINTUIA

' < Y < A a 9 1%
TnunenFowodesiasudasldmiun aullsa Tnunadouiosnioinszgnaia i lae

usdumiioniitiogluausi Ifusna Tnumadoniduilse Tomitides
5. msdaadasanazmsnsalvmmaenluay

5.1 msdamlases Inunawenluau

Y

oasinsdaatacsTnunadouluduvesTnunadonnuanaonlulag
~ A A Y ™ 1 Aq Y a
asazatenas Inunadouiuani)dou 1a azgnaduguTasmsngweveus i 13 Inundidon
[ ] 4 4 4 4 ] I~ o
1aun uslumuazilasdaihs TwuneFeuadaihs  wiseenilu oos lmaaauaslulns
4 ] LY 4 4
Amen (KAISi,0,) uazus lum Usznov lide usiiala'lad [KAL(AISi,0,)(OH),] Tulelna
4 [ a -4 ]
[K(Mg,Fe’),AlSi,0,,(OH),] az IrlaTn'lng [KMg,AlSi,0,(OH),] mikwsvzinatuldde
-4 Y vAa 1 A a < 1 § [
W30enIUagNUaNTAYD LTIz AIIAdOY TINDIEN NI IMANTAIUNEIVEIT NS
aailaes TnunaFeon ieemanuiimstantass TnunaiFeuazs1un (Nathan e al.,
I 4 1 o 1 LK% 4 o
2005) anuulsy Tewived Inuna@enly us luTs Indselunniusiala’ld uazialn
I3 1 = 4 4 =~ 4 4 =\ 9 = an
TanazunanTnunadeuadaihs TnunaFeumladaisaii lasaasepnanuuuaiuia

Tag TnunmFoved ludiulassaanevews uazazgnianiassesnunieusgniias au
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° ~ ~ s 7 g v oA g a ad
ﬂ11!'31!111ﬂ5]$3JIWLLV]ﬁL°IfEJ§JL°V‘Iﬁ@ﬁ‘]hﬁLﬂullﬁﬁﬂ‘ﬂLﬂUﬁgﬁﬂJIWLl‘ﬂﬁlcﬁﬁmﬂﬁ\l‘ﬁiﬁiﬂﬂﬁ‘ﬂiﬁﬂl

g

'
a A

Wga Auiimsniahunanslasia lleelySinavesInunadouadaihiunn uazeziio

q U

9 A Ao @ L] [] dy d'aJ dy .
LlfJﬂaluﬂuﬂilﬂﬁFjWQ@ﬂNiquuﬁﬂ wulununsoudu (Havlin et al., 2005)

< 1A ~ aa =~ 1 1 o aa
Tunuiunsaumitiondamna Uszan 2:1 Tnumaidon lopousgseningudamna
[ 9
TwunaFenannsndaatlaosainus lunmldTaenmsnlasusl Taesunssamaszauesdanie
U U 1 1 = L} = QSJJ
HAAIDINMIAABAIVBS UM (Huang, 2005) m3tlanass Inumendeuainus lun aziina
= ' ] ' v E) Y
msuani)asunna lesouuaznizuaumsunsnszate samstlaatdesazdesldnardmsy
msuani)dsuuaa losou ldasnanuanilasn msdantlass TnuneaGounogluvavas
VA vy = S v o
VaatldaeaonnuduiuvesInunadon looouluaisazatedr (Havlin er al, 2005) Aariu
=S =~ Y A = 1 1
msgadeTnunadonlosoulasmsgalinsonisrzazaisersvziinanemsianildey
TwunaBounin InunaBoulugiivanalaeuli'ld meldanwmsgade TnumaFonluau
1 1 ~ 9 A v dy
anuesoves lumsiaatlaes Tnuneaouoinuinliios Al trioctahedral mica >

dioctahedral mica > K feldspar (Sparks and Huang, 1985)

U =1 a 42’ (K% a ld' Y =\ d‘d 1
midandass Inunamsenluauszyuegiusiiavess n1n Inunaisuniegly
AuuazaANuaNaasznIN InunaiFenuanlasu lduas TnunaGouiuanlasu 1l (Pal er
o o 1 ' ~ a 4 a 1
al., 2001) Suutazdadinvesmitanaes Inunadouain aalad/lun luauszunan
U 1 a = 1 1
mMsvantlassainusialed luAiiequsAed (Shainberg ef al., 1981) Mstandases TnunaiFey
d? % 9 9 d' d'd a =
vzduegnuanududuvesunaloooudu q dluasazarsdu Tagmmiz unaiFon
A A a A 9 A ~ A a A
uunibdon waz Tm@oy Nezwmun Inunagsonlugvoundelumsazaieau nie nsy
[ 1 a a 1A ~ = 9 1
Wavows TuAu (Rowell, 1985) sHlavousaumteriunumlumsgaliuazmsilanildos
§ = 1 1
Tnunengou Taelimsanuiuaaslfidun Avauwnsonszqumstaatdos TnunaFeuain
QSJ‘ Aa 4 = 9 @ 09/' a 4 I
Fuueeda laauazinerveanunsversuessuoa lanan 1 wiluwwas Ty 1.4 wrTuwas
o’/’ Jaa 4 @ a’/‘ Jaa &= I
woeFu nosuallad Tunassdudw suvewnesualladnnauliiu 1w Tuwasldlae
Y ~ , a A A 1 v A v
mM3qa s Inunedou looouvod ryegrass (Barré er al., 2008) ¥HAvOINTRUANANAUTNAAD
m3daadaes Tnunai@oua1nus o nirAasria IaNHAUZ Y9I INAA1AY WU
A1 Inauag ryegrass 3zt 1% InunaiFeouilaailaoseonun ldauinndinn11eda (Wang et al.,
dycv = = d' [ 1 a 1 @ =1
2000) wenINHEIIMsANYIREINULS TuAuneullgnuazaalgn ryegrass  1agdTn1s
dy v A g 4 v 1a 4 ~ I 1 Jaa S =& 1a
AeNUUTIFONT (XRD) Wy usoa ladezilasu liiiluusesinalad &9 peak voausoa

a

Jd o 1 Jaa S A 4 o 1 1 Ia
Vlﬁﬁﬂﬁ\‘iﬂgﬂ ryegrass SN UAE peak ﬂlaminamm”lamwﬁu UAZHATIULITLIDIUAD
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g a S A dgl (Y 1 1a g 1 a 4 < 9 a [
"lammﬂiaa"lumwmu Lmﬁ'ﬂﬁ’f’)u"ll’é]\‘illﬁﬂﬂulaﬁ@lﬂuilﬂiﬂahluﬂﬁﬂai Lﬁﬂuﬁ)ﬂiuﬂuﬂa\iﬂgﬂ
~ 1a I a dgl Y < 1A 1 = 1a
ﬂTﬁL‘l]aﬂu!tﬂﬁﬂﬂl@ﬁlli@ahlﬁﬂﬂ!ﬂﬂ"llu waaslviiunumslaatass Inunaisenintsoa
4 Yo A = = 1 = a
"lamaﬂm“lwﬂuwcn (Pal et al., 2001) waziimsanyinsdantass TnunaiFouvesauuy Tu
Y% = 4 I 4 a a 4 a = 9 .
uaveawead esNwead taz owwnwead Tullszmaouaelaely sodium tetraphenyl
I a Aa 12 (5] 1 ~ 1A A 1 4 1
boron WUIN ﬂu‘ﬂmgﬁaa"lamJmﬁ‘1Ja@ﬂaaﬂmmﬁmammmmu ﬂﬂlliﬁlnﬂqﬂﬂllﬁzllilﬂ

Toalué (Dhillon and Dhillon, 1992)
52 myasalnunadenluau

= A = A a A
Msn3d Inumaden vuneds manlasunlasved Inunageunedluaisazals
a 1 { I { { 1 1a ]
autaz Tnumendeuivanaldenld Ty Twumendeunuanalasulu1d usawmdien 2:1 9w
1a 4 Jdaa 4 =1 = =) . . .
usoa laauazneital lad vzlinnuamsolunmsasa TnumaFouga Jajali, 2008; Goli-
[ A = ] ] a 4 ] = =1
Kalanpa ef al., 2008) auusaumiientsznn 1:1 wuusia lod lud o2 luansoase lnuneasou
P ) = ~ ~ o w a & a A Yy 9
18 Taenalnmisas s Inunadenaziinnud g ludwiioaziden Weonamduduvos
=\ a A dgl 9 I = =\ dg’ = a dg’
TnunaFeou lovouluaumnuiusznszduldiimsadaInunaFouuniu Msasazmnaiu
i a I o o (] 4
wieawTeniumgldimsdlevesway Mld Tnunmdeu looowdr lnmzognelunau e
a Y < o Y A A v Y o A g’ A 1 ] A ~
auuaasnizi Invaududadnnuilosnmiedsznianavszesen ) Tnumaion
= = [} A = Y @ [ dy ) Y I o
vagnasseglunan naveamsenuazuredaviuiivgiildanuiulsy Toaives
TnunaFeunos o Janasseenu (Havlin er al., 2005) fladeniinanonsasa Inunadon
ligmsiaatdesTnunmdenain Tnunadoulugdauanaldeuld1d dsznouludae uslu
Au aAnvauqaved InundiFouglais q fegludau msdlen-uievesdu uag Usuray
a a A v a = d ) =2 A A Y =
sasunavesdunisiag luau duilumaralumsi Tnunedouiuanadoula Tnunadeoy
~ ~ " Y a a 1a ~ 9 a o o o
Avanlasui1d ¥iavazlSaveasdumionnlylumsiasanlumsiduziilu

M3 1di]e (Wang ez al., 2004)
6. Tvmandennilynas

St Twunendon IS ududsenevvesTdsau a3 1ulawmsa uaz luiiu uaz

Na'lgiuesnlsznoululassadsvousaany wdousyu lulasou uazvoawose (Havlin er
Ay ~ a A ~ a o o Y

al., 2005) uaNsAoIM3 InunaFey lulsunaun o InunaFeuiianudiignieaiu

A a A A o & ) o [ L4 [ o =
#@35IMNVINS Ao IUTUFMSUNTLUIUMTTUATIZHIEY MITUATIZH JUTAU NTZUIUMNS
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A4 o A 9 J A = ! a
LﬂEJ'Jﬂ‘Uﬂ'l‘i!ﬂﬁ@uﬁl'lmlﬂ\? LLazmmamﬂGluW‘v ﬂ'i%‘]J'Juﬂ’liLiJ@nIUﬁcﬁll aAUAIUNIT
a a § 4 {o o a a a 2 [~ % 4
Ay Tnveuteweniawsyaula auaumsdanaztlathnly Wudu (Fegni, 2536;
. td‘ A Yo = L] 1 tﬂ' =)
Tisdale et al., 1999; Johnston et al., 2001) fnﬁ/lW“D'ulﬂillIWLWIﬁL“]f‘(’JlI’E)EJNWE)LM’ENLL'Q%LWENW@
' YA A Y ' a o Yo 9 < 1Y
%zmﬂclwW%ummmumuﬂ’oiﬁﬂme HASENINYUDINIA ﬂ?iﬁﬁ?@]ull“l}\uli\i "luamm

1 Y a A ddg’
uasmﬂclwwawamﬂmmwmu (Huber and Arny, 1995)

[ { 4 4 o [l
Tnunendouiusigindoudioneluduiy 188 oy lasu TnunmGen bieawe
v a tg d' A a A = =
WUANANHULDINTVIA Tasrzinavuiluunnoy usnaveulurelFvasaazdanig
~ dyl . I = g} Y ~ ~ [ A .
i38n©1M13171 chlorosis tazaznareiludihmauazuie 1 luiga Fen1 1AA01NT necrosis
a { o a 7 s
(Marschner, 1995; Brady and Weil, 2008) USaN11Msineasounsalulssmemauunsn wy
A . . 431 Aa 1 A (] ) 4
WBLAAIDINT chlorosis 1A necrosis VUVINUABlULazVRUTUAVEINS dawai 1k
Aa A . = < Yo o 9
HanUDINYAAAN (Askegaard and Eriksen, 2002) 21 3A Inunadenazmiv lasanuing Ina
A ¥ o A Yy 2 a S w A a A Adqvo 4 ~
uaziwaszgang wansgyiwez wasduuaziminuidalng A ldiinsineziind
' g/ o { <] 13 o o < 1 A a
toouaimn 411 Tnasg Ininiwaa liduiln Invzianglirmalng luerguazlinuainlu
a o o o ] -4 a a .
m3aa Ird1 vazdei liirdn1dde (aanasdninlsnlgiine, 2548; Henry and Ellis, 1996)
g ~ =~ v o = a
wonvintoinsuia InunaFeunnulugs daflaw agnugadvnuinauveuluuas
{ I oy { . { A o @
naswdlud@iaouds 1Ulufige (Havlin er a2, 2005) Auniimsinbas lunaazTuanveq
a A =) Y dy v A o I A A
Uszmapaaas@elimsvia lnunasen Tagmwizngassdaduaziyasenaniaztlunei
1 = 1 =S A = a dgl A [
TaonmsviaTnunaiFoy uaoimsuialvunaFeunnululuisszifeduiloszay

Tnwunadeuluaud danalinanananad (Pal er. al., 2001)

% 3 1 4 o
Wyazae ld Inunadeoulugyd K Fuiuglimaoudio 1da luwadiy (oagns, 2546;
o @ v
Fredrick and Thompson, 2005) mMigald InunmBeuaziinnuduiusiuanududure
= d! d? 1T 1 = =)
Tnunaidonlooou Fa9ziuogny ANwdugaseIN InundiFenluasazalsdu uag
TnunaFenfvanldould nagsenine Inunadouiuanalaon lanu TnunmFoungnas
= o v ~ a Ao s a o
M3AnI9ATINI9a 19 InunaiFeuvosauniimsinyas Tulszmaeisouau 1uu s ga
A o ) <3 { 3
au himsAn luseunaaoalaonsign ryegrass Hazi NS UMNYT 5 AT9 HANTNAADY
2 a A Y ~ i s A o o <
WU 19 5 gaan Aygald TnunaiFouunigalumsinumnednsausn 1aznasnmsmny
a 3 ' Y ~ & Y @ a = A &
MeInsIeuIMsgals InundiFonazanad Faeandonvliuaves Tnunadoniidu
o o v A o
Use Toyud1MSUAY (Horra er al., 2000) Pal ef al. (2001) 111113NA003 IAg1lgn ryegrass Tu

ya a J I o @ o 09.11 Qs:
ﬂigﬂ'lﬂiﬂﬂ‘lalfﬂuﬂullﬁgﬂuﬁ'l\‘] Lﬂunm 260 U Llﬁgﬁﬂ'ﬁﬁﬂ ryegrass 91HIU 6 ATI DU



13

) v o ' { 1 {3 o A= . .
Wnmanuduiusszrane Inunadeunoglugdiduilss Toad A0 (readily available)
a 1 @ ] A ;’f A
Tuau  vazmigald InunaFouvod ryegrass WU HAIDINMTIAUINGD ryegrass AN 1
a { [} { 4 @ 3 1
Ysuudisgald lidlduianTnunadeulugdindudse Towi 1@ uiinanue Tifiosun

k4 1 v v
VNEINY uanerasnnmslgniy 11iiTes o waennmsaa asan 2, 3, 4,5 audams

9 v
v v A

a n5ei 6 nuniivgald Inunadeuduiusiudsa Tnmaedonlugdidulse Tonild

(3

=\
Un

a A
7. aUNa9H

'
a a

. =X A a dy AAa g’ = R A A
AUNADU (upland soil) HNYDY ﬂlﬂu‘uil’)ﬂlW’H‘ﬂ“Vlllﬁ'ﬂWWﬂﬁiﬁﬂﬁluWﬂﬁ]uﬂﬁﬂlﬂuqﬂ

a ] 1 g‘ o A A o 9 g; I = =
u,azﬂu"lmg“luﬁmwuwwiaaummww Lﬂuﬁwmaa1u1u1uﬁauﬂ ﬂWﬂﬁluﬂ’NMﬁﬂ 50

a

a A A [ { g 1 I
EFUANAT IPAIAY A 1iTeallse (mottle) MAIUFMT M19DU (low chroma mottle) 131U

Q

] v Y
vsnuldlumsdgniils 1eudu vezivaiu #liianmihds (aznssumstai

waynsulgianer, 2551) Aufimeudiinnuaaduiosniidosar 35 egiiulaly

A g

4 ] ] a 1 { a 4 {
Y52 Torimamanense819nIeve druauiaeuinuusnan N Augu1ge (highland)

QU QU

1
v oA

= o dy A A a v 9 A Y I 1 dy ~ )
UANNAABUUDINUNRAYNUNINTDYAL 35 ‘VILLfWNll?LﬂuWu?ﬂWHﬂﬁTﬂ%ul%ﬂ“ﬁ@u (slope

[
a

S a [ ] 491 AA g = v o 9 A o J
complex) 6I,LlLLIN‘LA‘i/IﬂLl yﬂuwmﬂwummﬂu{]wmawmmaauw‘uc}fau AUUANHUSUANAN

9 9 k2 v F2 v
FUVANULDAU FAU ANUANVDIAULAZANVAIATUYBINUN ANNUVDIAUNNUVTIUNUN

A o A 1 Y a o A Y o a A = Y 1 o Y
ﬂauuaﬂymz1/1LmfmNﬂuuammﬂaauuﬂaﬂﬂmm’]Mﬂm"lﬁmmmu C]Nhlﬂuﬂ INAU

a

a A =)

v Y
Autady anvazguilszime gileimea Hynssanvullnagu agszeznaimsmnaau (nde,

Ao o A a = =

2535) AuapuNUNAINMIgaluuaTou Uanvasnd1Ay Ao IN133zu1ei@ Auldvass a
2’ =\ I ~ 1 3 J A [ a A~ [ ] = 1A
Wima warduad Wumayianmsiiusmaneen lod dusnled luditunsaunaziingdu o
1 a 4 4 Jdaa 4
5090901 195 9a lad awn ' Ing uaznesuaalad (Ramanathan, 1978; Cahn e al., 1993; Kanket
' Y
et al., 2005; Trakoonyingcharoen ef al., 2006) WITUNNA (2524) ANYIAUADUN NI BAUTEL
= =1 = 9 A A dy A 9 =~ = "9 1
tazliongunzl InunaFeuios n3oauoneIUNLD YUY 1Y INUNAFoU0gTUAL
= Y 1a ~ 0 Y |a ~ A S A A 1y A A =<
gna3e A Taeusaumiion ldsua Tnmedouiniulse Teminoiriiogiios Wanignis
Wnazuande1M e InunaFey Dierolf and Yost (2000) 18U Naunldiinmsinuaslu
a =1 I~ a { 1 1 ] [l 4
UszmadulatiFoduduasunivauinsganunimsvia lnunaGouod1aaorile
] 09/’ { g o i o a a 1 v A
Mz N InunmFeunandulse Temivazndrses B luauidsaniosun wu@ediuau
A 1 ~ I a a = A = 1 <3 Y 1 = [ Aa o 1
apuioglulszimadu ududuawazfimass Jus lunuandos uaaziinginloa luaiiluns

1 & g 1A = o o ya A =1 . =\
AU “]NL‘]J“IJLLTI/]MIWLM@’L“D’EJ?JGITJﬂﬂ ‘I/Iﬂﬁﬂuilﬂﬂ]uﬂWﬂﬁ‘lﬂﬂIWLmﬁL“]miJ (Shengxian, 1998) U
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= S '3 a a Ao o Y
ﬂWiﬁﬂ‘HWﬂ’NllHJu‘l]ﬁ$IEJ°]5°L!"UfNI“WLL‘VIﬁL“]SEJiJGluﬂuﬂﬂWﬂWilﬂHﬁi"ll@\ﬁﬂ Amazonas NWUII0Y

a dy Ad a [l v v a J v A I a =
0 75 mmﬂuiuwuﬂLﬂuﬂuﬂauagiuauﬂmaﬂ%%aﬁ wazdansoad VUsua Inunaigen

=X 9

9 1 A Aa o 1 A [ dtﬂy d‘ = dy d‘
Hound1 39 Haansuaonlansy uazUNuUNVIA IWUNEIFeNNINDY 50682 80 UYBIWUT

(Adonis, 2006)
8. aMNYTIMANVUNITHIUNTOU

ﬁmwgﬁmmmmw'iqwu@l%'au (tropical monsoonal climate) %8ﬁﬂuﬁﬂ°§ﬂlﬁﬂﬂ
=) Q'/ =) a d' 1 1 a A = A d‘ a :’
anoall Taen luidSunarumagegszing 2,000-2,500 dadwas Huradeunysuaniny

9 1 Aa A . a 9 = Vo
toeni1 62 aawas (Koppen, 1931) plioimauuuusguivaiouveslszma lnelognalalu

a A

a dy d‘ q’/ (% = 9 Yo
‘1J3L’JTMWL!‘VIﬂT]Jﬁuﬂilm%“ﬁﬂﬂﬂﬂ%mﬂ']ﬂﬂ%’)u@@ﬂmﬂﬁi@ﬂlﬂﬁﬂigmﬁ uaz”lmuamwaeum

a

[l ] { { o a { '
AVNIYUOIIUANN RN AT 26.67 03rITAITOA (NIIANA, 2550) AuADUNDY U

QU

Y
A a 1 =)

a VA Y a 9/
UIIWAATUNTSUBVANNT ULV UYAN ﬁﬂu‘lﬂﬂﬁ\lﬂﬁﬁlsl)'ﬂﬂuGlUﬂ"IiﬂQﬂﬂNWﬁ"l Ulilﬂfﬂ!fllﬁ

v
AaadA v

9 A 3| 1 9 a A o
ﬁ@ulla$WG]fWiﬁﬂl‘ﬁiillclf']ﬁV]Naﬂ‘klﬂ!glﬂuﬂ'lp\lumlﬂﬁﬂu (1may, 2529) ﬂu‘VIWUGluﬁﬂ']W

a J I a { o ll v a J v A J
piomAtuuysguuaioutviduauniauInige oglusuay eongweaduazdansoad

S Y o a

I [ a 4 a A o Y] v A
Fagduiudailuiagandeaniuuzseaauazduunsia Inmsgialuszaug Jusinlod
4 4 AR~ [ ] .
lud avead uay 811 Ind iTuusiAu (Hart er al, 2003; Tawornpruek., 2005; Trakoonyingcharoen
9 [
et al., 2006; Anda et al., 2008) Suwannarit (1996) WuNAURdIU Rjuesszme Ineingau
=\ a ¢ T A o ya dy A =~ c; ..
mioauaTod ludiuusiauinaii lvauluiunii Inuna@oud1 Vijarnsorn  and  Eswaran
1 o 1 a < [ 1
2002) wulaenall maldveslszmalne usinled ludilluusiauuaznuinige uaz
a Y & 9 A Y o ~ A 9 &
pWIZNLNTOR laathadndeaiipsninnialdnazniaaz Sueenlianmglomsuunioudu
09.11 =\ 1 A ] a J a 4 A a o d Aa 4 ) [
HAZ19ATID1NUTDU ) 11 1n o lud-0a Jad M3 o Toa lud-awn Ind-oa lad vazdmsy
dy A dy ~ 3 Iy Y] Y [l 1 Jd 1
lunuiguuaziuiuoumenziansdeimanz Juoonuazmaldadiulnawousaeamsiluuns

o Aa a

1 4 [ 1 [~/ a a a a
iy ieenniagdusuiadudiuluaiiuiuniie dunsoutls tagduauaiu Melo et al.

1A d'd Y] a A 1a ~ a o 3 [ ] [ ld'
(2001) sreuNaunTNamMIgaluusgaiusaumiionalod ludidunsiau vz Tawuusy

] ] J 4 ] v A P
T Tnunanden wu usiladaths vaz lua wu@enuaulullszmasoaasaenInauNg
=1 1 4 a o a R~ [ | = [ =

gazliusalead wanaleon lva tazn Tod luauusiau Inmsdaatldes Tnunmdenaingal

Twunendeunuanalasuli'ldlos (Pal e al., 2002)



15

J ad
gUnsamazizms

gilnsal

1. HUNAUYDIINIATLEDY TUNYT 1319 ¥a1T YUNT n3ed WIATIEIY 1:100,000

(NBIA15IAY, 2524)

2. ununamnguszma 119519 1:50,000  YBINTUUHUNNKIITTLINN 51341,

523411, 523411, 523511, 5235111, 53341V, 53351, 543411 ttay 54501V (ﬂﬁmmuﬁmmﬁ, 2521)

3. 150930MIdITNAUMATUINNIATIIU (1D, 2552; Soil Survey Division Staff,

1993)

a

A A 4 AAq Y a Ia A A 4 o Aa
4. 1159340 QﬂﬂﬁmLL'ﬂgﬁ'lﬁlﬂMﬂi“ﬁiuﬂWﬁ?Lﬂﬁ’]gﬁﬂuﬂﬁNmﬂ Wana JATUIIUING

HagUI NG
5. gUnsalilFlumsigniiy
5.1 nszaRNAIEANFURIUEUINAIN 15 IUAILAS
5.2 NAAANTINUNTZD N

53 AUUUINTZAUANUAN 0-15 (FUAIAT AT AUAIIINTZAVANNAN 15-30

UAAT (1 N 1ansu/Niznd)
< Y a A . . o 4
5.4 IAANUINUUTUN (Panicum maximum) WUS TD.58

Y ]
5.5 Mnv9alooou (deionized water)

9 ] v
5.6 1]o111 (Jarvis and Robson 1983) LaZ1A5 0354
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1. M509NANKIMATNUALINUAIDENS

=2 9 Y 1 a [ 9 £ & A o [ 9
ANEIVIYAATUAN 9 MmL’Jmmﬂmau@@ﬂ Llﬁgﬂ']ﬂclgl %QLﬂuﬂuﬂﬂﬂﬂTﬂi@ﬁﬂTW

Y
Y

a 9 o { a [
QM@'Iﬂ1ﬁLL°U“lJ3J§?£3JHJG]§E]u uaziumammuaamﬁmmﬁaﬁﬁim‘umm%mmugﬂﬂ ﬂmﬁ@ﬂ

a a [ 1 A 9 I @ A~ a a Y 4
Glgﬂﬂuclumnmmﬂamwaimﬂu@’Jumuﬂmauaqmu“lumnmmﬂmmaaﬂuazmﬂ%

S o 1 Y o a o T Ao 9 = 9
NITLNUAIDYI Guqﬂwumﬂﬂummnmuwmwusﬂ"lﬂ%mmﬂ NIN 1.5 1WAT 817 2
v
1 v A < o a a @ [T
A3 ﬁﬂ 2 1UAg mmmWﬁmmuiﬁ’mmmummuamggmmﬂwmﬂu”lﬁ'%m%u LINYUAU

Y Y
ANFUAUHAAY (genetic horizon) ATdOUANTAAU IULABLHU f1UTTENTFRAY

I~ @ [ a { S A 3 :JI o a A
1.1 1NUAI08NAUNYNIUNIY (disturbed soil sample) NVAUNNFU AIUFURUTAAY
. . AWy 1 gy Y o a o a @ 3 o . &
(genetic horizon) 7 lautia PAnasanindanu ¥uazdszua 1-2 Alansy taznudiediadu
v Y Y

AUDY 0-15 IFUALUAT HATFY ANAN 15-30 (FUANAT FUazlszuial 4-5 D lansy 1A1Y
o & 1 1 1 a A A Y o w (] A o U P4
RN 1AZIDUMIUATLUNTITOUAUIUIA 2 UadaT 1did10819auN 1a 1l 14 lung

Anzuazlgnitaae'lyl

<3 o [ a A 1 . . A 1< asJ‘ Ay
1.2 mumammum”lmgﬂiumu (undisturbed soil sample) DMAUNUBWIEFUNADING

o v a a . . 1<} J < % 1 a
NAnE19adag NG IV0IAY (soil micromorphology) Taginudiendounudiodaaugiie

U1 (Kubiena box) (191, 2552; Buol et al., 2003)
2. mymnzvluresfiams
2.1 MIIATIEHANITANINENIN
2 . . . . . ad 4 .
2.1.1 MINTELNYUINDUNIAAY (Particle size distribution) Tﬂﬁl’a‘ﬁllﬂlﬂﬂﬁ (pipette
method) (Kilmer and Alexander, 1949; Day, 1965) wan 1891nMIUATIZHININLDITZNN

Y 9 Y
a v W a 4
ﬂlﬂﬁlﬁ@ﬂu (soil textural class) Iﬂﬂﬂ'lﬁLﬂ?fJ‘]JLﬁ‘c’JUﬂU%ulﬁ’ﬂﬂu@1%Lﬂﬂl“ﬂﬂ]ﬂﬁﬂﬁ$ﬂi?ﬁlﬂ]&lﬂi

aAng 3 NN (USDA textural class) (Soil Survey Staff, 2006)
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I_Sog;!rcitst
Tim :?‘p Hr % !
ShY Hp g™~ XTi
K
; Tropical monsoonal climate

N

A
o

2 IR B Kilometers

da

* Site of soil sampling
e Town

4 a { o 3w I
anﬁ 1 "uemﬁummnmﬁmﬂﬁﬁﬂm HAZYALNUAIBYIN
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1 a A % <
2.1.2 ANUHUIHUTINVOIAY (Bulk density) 1983 clod method %4 1av1ntAY

% 1 a Aa [l 4 a
mamqﬁ'@uﬂummmmﬁumug{uaﬂmqﬂizmm 3 1 UNNAT (Blake and Hartge, 1986)

2.1.3 mmgmm%uﬁum (Field capacity) Taely pressure plate apparatus 7-33

kPa
a o =\
2.2 MIWATIEUNNLAY

~ a . 9 A A v A a Yo 1
2.2.1 NeBYAU (Soil pH) laelwmaTesioianieval (pH meter) IFOAITIAIU

Y
AuADI LazAUADaITaZa18 1 M KCI1IMNY 1:1 (National Soil Survey Center, 1996)

222 dunseingluau Taeds Walkley 11ag Black Titration (Walkley and Black,

1934)
223 luTasusiu (Total nitrogen) Tae7s Kjeldahl method (Jackson, 1965)

2.2.4 Weoarlesanidlulye Towl (Available phosphorous) 1875 Bray II (Bray and

Kurtz, 1945)
a ~ a o = 09.1} A
2.2.5 s Tnunamen TaeAnsizh Inunaisennaviue 4 31 Ao

Y 1
D) TnunaFeonluesazaedu (Water-soluble K) Tagmaadadie1i1nauan
[~/ o'/ o (% a 4 . .
weniuna 1 1 Iue hldnses udriedsina TnumaiFeudlemTes atomic  absorption

spectrophotometer (Pratt, 1965)

2) Tnunendoufuann)asu 1@ (Exchangeable K) Taganadae 1 M NH,0Ac
Miluna1s (pH 7.0) ud3LS e TnumaiFeud1einTeq atomic absorption spectrophotometer

& 1 a { { Aa
(Pratt, 1965) Fadluanlsuna Tnumandenivana)aenld vin Tnmadenluasazanedu
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3) TnunanFounuan)asn 13’4 (Non-exchangeable K) Taganaaie 1 M
HNO, (Pratt, 1965) Failuan/Sana Tnumandouiivana/aouli1d vin Tnumadeuivanaou

18 a0 Tnuna@eulumsazasau

v
4) T aiFeunaviua (Total K) 1aan1s 19 X-ray fluorescence

spectrophotometry (Norrish and Chappell, 1967)

2.2.6 wanana'ld (Extractable bases) #915zn0UAIY uAIGFEN LuATIT
o !
Tnunendounos Tsdey Tasanadieaisazals | M NH,0Ac fdunang (pH 7.0) (Peech,

1945) udrialTinadeinTeq atomic absorption spectrophotometer

I A o v . an . .
2.2.7 anuilunsananala (Extractable  acidity) 18735 barium  chloride-

triethanolamine pH 8.2 (Peech, 1965)

228 manuguani)asuuna lopou (Cation exchange capacity) 1A8NTFNYY
Y A 3 = ~
uaa lopou A1eesazale 1 M NH,0Ac Milunas (pH 7.0) uazunuiveyTuiisylooou
Y = < I o =} Y o
areensazane ldounae 138 (10%) lugnilunsa naumwen Tudionleeou udadiviu

manuguanilasuuna looauuesd (Chapman, 1965)

2.2.9 9n3130EaTANNINA LA (Base saturation percentage) TagMmsfIuInNIN
' A o gy 1< A oy .. . .
AMUATINNANA 19 (sum bases) uazanuunsananalé (extractable acidity) (National Soil

Survey Center, 1996) 31NgA7

Sum bases
%B.S. = x 100

Sum bases + extractable acidity

a o = A Y .. . . v U 1
2.2.10 A5z Inunadsou 1uny Taely nitric: perchloric acid A5167U 3:1 698
o ' A A Y Y o Y, o A . .
AIDYNNBENBDULLYIN ummmﬁazmﬂm"lﬂ”lﬂ’m TaegtA304 atomic absorption spectrophotometer

(Jackson, 1958)
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a J J a 1 a
2.3 MIAATIHOIALTZNOUITITVDIAY

a d A a [ [ a { <3 [
2.3.1 wnsghsiatazlTuave s lunguaymaaumiled NIVUIAENNI 2
Y
A % o
luTnswes Taedtms@enuusadends (X-ray diffraction analysis; XRD) (Jackson, 1965;

Whittig and Allardice, 1986)

232 AmszvyianazdlSunavews lungueyniansieutls (Silt fraction) ¥u1A
= Aasn dy v A d o ~ 9y A = [ a 1
28950 luTasmas Taedsms@envussdond Wwan lanSeuieunuytiauewsnasgiu
(Brindley and Brown, 1980) d1%5U15unavoas siiaa1e ) Us21iiu1aeqs relative peak height
e peak area (Jackson, 1965; Whittig and Allardice, 1986)

o

a 4 a a
2.4 N13AUATICHIATUTIUINYIVOIAY
@ I a Adg Y 1 ~ ~a = o LY
G]’)E]EJN@]H“VILﬂ‘]JiJﬁ]'Iﬂﬂ'IﬂﬁuHJTﬂElbl‘]fﬂﬁﬂxif]l,‘ﬂ‘(’J“L!'I UUYUADUMTIATIUNLNUAR
. . 4 [ a a a g Y d Aa a
Y74 (thin section) Lﬁaﬁﬂymaamgmmmmmﬂu TﬂmmﬁzwNmﬂami;amiﬁu%m@wu

Wazls (W3NM, 2532; Bullock ef al., 1985) il

2.4.1 meausennnassgiioutaslunassnszaisdaywaraanisousoonan

2/' =) 4 a :JI a ) ya @ [l a { <
w%’aummauiwamﬁaﬂ %?J“lg'ﬂﬂu YUAU Llﬁ$ﬂ1gﬂﬁﬁ%ﬂﬁﬂ1ﬁﬂlﬂiﬂﬂﬂElNﬂu‘ﬁlﬂ‘U

a Yy 9 Y = a = I
2.42 suaulvndanieludounguugidszuia 60 osruyaisoa 11unal 3-4
@ J A 1 J dy a (=) A 1 a o 1 Aa 9 '
dilanv maﬁ]mm%mﬂ311155u@u”lummaagma (qmﬂquﬁlumﬁ@umemmu 01g34n11 70

Y
o a a [ ) [ o o o [
peruaFed vz ldauuan uazdunisingzgnitiates) nasnmiuibhwi ldudedaens

. . &g J o a ~ A Aq Y g A A
UNINET (1mpregnat10n) GNL”]JHWEJWﬁMJ@Q@ﬁIWﬁVI gn 001 ® VIGlG]fLﬂum’il,ﬁb’mJ l‘]JUI“If@a

aan @ o

9 [
wesoenlad 1uasiliinalfaser navalasuTuTuwes iWudiiiens Taomied

waududlraslunasadiognanu

243 Wl ldludougaans (vacuum drying oven) fAWAY 60 ITUAINAT

v Y '
Uson Uszanm 68 $2Tue Jnieenunlddaiu @mihenldninediaue Ave o muaw

a

Y 9 A a s 7 ] e d o 2 o 9 Y A
[STFVRTRN] Llag!,WNlﬂuicﬁﬂﬁlﬂﬂiﬂﬂﬂqcﬁﬂﬂaguﬂﬂ IUNITUIYTIISLLUNIA ﬁmmmmaanm’ﬂﬂu

U

Uszana 35-40 osruwaisod 1Wunal 24 5219
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Y )
2.4.4 NMININAAAI8IATEIAA (diamond saw) 1HWUIUTLIAL 5-8 LFUAIAT
o v A Yy 9 4 £ @ 1 Y v Aaa 4 4 . .
huvarinida i ladurilavesdieens Tasldmatiadanouais a (silicon  carbide
2 o o w I A Ao < Y Y o v ] ~ A
powder) WaNNY dIRgNAUNTALazIFaliuRIToUT oA DUNQUNYN 60 03

waFed 1Wunalszaina 6 2 1ug

o o 1 a a 4 9 A (% a =\ =
2.4.5 mm@mmummuuﬁ"laﬂ Taalsn1nldiunauvesoa lnan gn o001

o 4 4 o
fu g Tnatanys Tuniesoon lud (cyclohexanone  peroxide) oz laueaneaniiien

Y 9
v A

[ a (Y] 1 o Q'J
(cobaltocteate) ¥aI91NAAAI10619a ladis suSvea dana 13lszuna 24 2 Tu4
o ] d‘Q s 9 v 9 d' [y o 9 o
2.4.6 1d10819Naaa ladldIudad181ATBIAALY LALTAAIENITANEIULAL
AZI089 AUAINY IUNTTNIADENUANUHUIUTZINY 0.03 Naawas lasduns avoaus

A

4 A = A 1 9 9 Jd a a 1
A9AF U TN vsomYurane ma’dm@,ﬂ:1ﬂﬂamﬁ;amiﬁuﬁvuﬂ@wmmmﬂuzﬁmw

Y
14

. S Y ) Y o 1 Y 9 d a a
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Soil series Profile development Relief Landform Parent material Land use

Ao Luk 1 Ap-Btol-Bto2-Bto3- Rolling Creastal slope of residual hill in Residuum derived mainly from Rain forest species, para rubber,
Bto4-Bto5-Bto6-Bto7 karst corrosiom plain limestone papaya, coconut, babana

Ao Luk 2 Ap-Btol1-Bto2-Bto3- Slightly Karst corrosion plain Residuum derived from limestone Tropical rain forest species, durain,
Bto4-Bto5-Bto6 undulating pepper (tropical orchards)

AoLuk 3 Ap-Bto1-Bto2-Bto3- Undulating Rise crestal slope in karst Residuum derived from limestone Tropical rain forest species, durain,
Bto4-Bo1-Bo2 corrosion plain pepper (tropical orchards)

Tha Mai Ap-Bol1-Bo2-Btol- Undulating Upper footslope of lava Residuum derived from weathered Tropical fruit tree orchard; banana
Bto2-Bto3-Bto4 corrosion hill basalt durian rambutan etc.

Nong Bon 1 Ap-Bt1-Bt2-Bt3-Btol-  Undulating Shoulder slope on lava corrosion  Residuum derived from basalt Watermelon field (active) left fallow
Bto2-Bto3-Bto4 undulating plain under local grasses

Nong Bon 2 Ap-Bt1-Bt2-Bt3-Bt01-  Rolling Shoulder slope on lava corrosion ~ Residuum derived from basalt Para rubber plantation
Bt02-Bto3-Bto4 rolling plain

Phang-nga Ap-Bt1-Bt2-Bt3-Bt4-  Undulating Lower coalesing Wash and residuum derived from Para rubber intercropped with
Bt5-Bv weathered granite pineapple (young para rubber)

Chlong Chak  Ap-Bt1-Bt2-Bt3-Btcl- Undulating Dissected lower residual Wash and local alluvium derived from Para rubber plantation
Btc2-Btc3-Bv footslope weathered metasedimentary rock

Pathiu Ap-Bto1-Bto2-Bto3- Undulating Footslope in karst corrosion Residuum and colluvium derived from  Rain forest species, para rubber, local
Bto4-Bto5-Bo fine grained clastic rocks and limestone ~ weeds and fern

Phuket Ap-Bt1-Bt2-Bt3-Bt4-  Undulating Dissected lower footslope Residuum derived from weathered Irrigated tropical orchards,

Bv1-Bv2-Bv3

coarse grained granite

Rambutan, mangosteen, durian

LT
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MINN 1 (79)

Soil series Profile development Relief Landform Parent material Land use

Fang Daeng Ap-Bt1-Bt2-Bt3-Bt4- ~ Undulating Crestal slope of low hill Residuum derived from clastic Rain forest species, para rubber
Bt5-Bt6-Bt7 sedimentary rock

Krabi Ap-Bt1-Bt2-Bt3-Bt4- ~ Mainly rolling  Shoulder slope of low hill Residuum and colluvium derived Tropical rain forest species, para rubber,
Bt5-Bt6 from clastic rocks rambutan,coconut tree legume

Thai Mueang 1 Apl-Ap2-Bt1-Bt2-Bt3- Undulating Shoulder slope of residual hill Residuum derived from weathered Cassava field
Bt4-Bt5-Bv coarse grained granite

Thai Mueang 2 Ap-Bt1-Bt2-Bt3-Bt4-  Undulating Upper dissected footslope Wash over residuum derived from Para rubber intercropped with
Bt5-Bv weathered granite pineapple

Huai Pong Apl-Ap2-Bt1-Bt2-Bt3- Undulating Lower midslope of low residual Residuum derived from weathered Cassava field plot
Bt4-Bt5-Bt6 hill granite

Chumphon Ap-Bt-Btc-Bv1-Bv2-  Rolling Erosional terrace Local wash over residuum derived from  Para rubber plantation
Bv3-Berv metasedimentary rock

Sadao Ap-E-Bt1-Bt2-Bt3- Undulating High local alluvial terrace Local alluvium derived from clastic Coconut
Bt4-Bt5-Bt6 sedimetary rock

Satuek Ap-Bt1-Bt2-Bt3-Bt4-  Undulating Top of upper middle erosional Residuum derived from weathered Forage crop field
Bt5-Bt6 terrace clastic sedimentary rocks

Sattahip Apl-Ap2-Bt1-Bt2-Bt3- Undulating Dissected lower footslope Mixed wash and local alluvium Cassava, marigold, para rubber,
Bt4-Bt5 derived from metasedimentary rock coconut

and granite
Kohong Ap-Bt1-Bt2-Btc-Crtl-  Undulating Shoulder spur hillslope Colluvium derived from weathered Tropical orchard, coconut

Crt2

sandstone

mangosteen, moist evergreen species

8¢C
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Soil series Horizon Partical size distribution (USDA grading) Texture” Bulk
Sand Silt Clay density
gkg' Mgm®
Ao Luk 1 Topsoil 92 280 628 C 0.77
(Ak 1) Subsoil 48 80 872 C 1.06
Ao Luk 2 Topsoil 132 76 792 C 1.25
(Ak 2) Subsoil 109 39 852 C 1.06
Ao Luk 3 Topsoil 320 96 584 C 1.36
(Ak 3) Subsoil 137 43 820 C 1.18
Tha mai Topsoil 81 389 531 C 1.10
(T1) Subsoil 43 419 538 C 1.16
Nong Bon 1 Topsoil 176 366 458 C 1.11
(Nb 1) Subsoil 101 286 613 C 1.08
Nong Bon 2 Topsoil 130 453 417 SiC 1.08
(Nb 2) Subsoil 72 416 512 SiC 1.06
Khlong Chak Topsoil 452 144 404 SCL 1.46
(Ke) Subsoil 358 96 546 C 1.49
Pathiu Topsoil 545 195 260 SCL 1.52
(Ptu) Subsoil 333 75 592 C 1.55
Phuket Topsoil 662 61 277 SCL 1.68
(Pk) Subsoil 393 83 524 C 1.72
Phang-nga Topsoil 695 104 201 SCL 1.69
(Pga) Subsoil 541 98 361 SCL 1.61
Fang Daeng Topsoil 702 86 212 SCL 1.60
(Fd) Subsoil 634 122 244 SCL 1.78
Krabi Topsoil 729 195 76 SL 1.42
(Kbi) Subsoil 626 138 236 SCL 1.50
Thai Mueang 1 Topsoil 812 95 93 LS 1.49
(Tim 1) Subsoil 751 98 151 SL 1.94
Thai Mueang 2 Topsoil 704 112 184 SL 1.50
(Tim 2) Subsoil 740 50 210 SCL 1.67
Huai Pong Topsoil 775 35 190 SL 1.75
(Hp) Subsoil 732 74 194 SL 1.75
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M519N 2 (719)

Soil series Horizon Partical size distribution (USDA grading) Texture’ Bulk

Sand Silt Clay density

( gkg' ) Mg m®
Chumphon Topsoil 700 178 122 SL 1.41
(Cp) Subsoil 656 203 141 SL 1.47
Sadao Topsoil 744 104 152 SL 1.35
(Sd) Subsoil 739 169 92 SL 1.49
Satuek Topsoil 761 125 114 SL 1.53
(Suk) Subsoil 765 113 122 SL 1.62
Sattahip Topsoil 775 132 93 SL 1.47
(Sh) Subsoil 749 150 101 SL 1.71
Kohong Topsoil 710 199 92 SL 1.58
(Kh) Subsoil 711 189 100 SL 1.68

YSL= sandy loam; LS = loamy sand; SCL = sandy clay loam; SiC = silty clay; C = clay
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@I UNUYT U UNTIINY AU (Burt ef al, 2001; Huang ef al., 2007; Brady and Weil,

2008) rilpsnaunseiagiiluurasddaves Tulasiou (atlan, 2546; Berry et al., 2002)
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Usz Tomignszazarweenlnnnihdaauldhonazauiidiinadunisingegluszdud 39
ﬁﬂﬁ’@ﬂcﬁﬂmmm@au”l%’“lﬁﬁaa (Sanchez, 1976; Johnston and Goulding, 1990; Marta et al.,
2004; Kayser and Isselstein, 2005; Brady and Weil, 2008)
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M3 NN 3 TUUAMUANVDIAUNNINITANY

Soil series Horizon pH 1:1 oM Total Available Extractable bases Sum Extr. CEC BS
H,0 KCl N P K Ca Mg Na K bases acidity =~ bysum NH,OAc bysum
------- gkg'——) (——mgkg ( cmol kg ) (%)
Ao Luk 1 Topsoil 6.0 4.6 2490 0.30 1.2 61.9 224  0.06 0.42 0.16 2.88 12.50 15.38 12.94 18.72
(Ak 1) Subsoil 5.8 5.1 14.60 0.20 0.3 36.7 0.19 0.12 0.38 0.09 0.78 11.50 12.28 6.56 6.38
Ao Luk 2 Topsoil 6.5 5.6 17.70 0.80 130 196 2.56 2.65 0.56 0.50 6.27 8.25 14.52 9.19 43.20
(Ak 2) Subsoil 5.7 3.8 9.80 0.60 2.7 130 2.60 1.08 0.96 0.33 4.97 10.00 14.97 8.31 33.22
AoLuk 3 Topsoil 5.3 3.8 11.60 1.10 20.4 104 2.90 0.03 0.57 0.27 3.77 10.63 14.40 10.81 26.17
(Ak 3) Subsoil 5.4 4.0 4.30 0.20 3.6 80.3 1.20 0.41 0.13 0.21 1.95 9.38 11.33 9.81 17.18
Tha Mai Topsoil 5.9 53 26.70 1.85 60.7 64.5 8.91 0.46 0.66 0.17 10.20 23.21 33.41 23.41 30.53
(Ti) Subsoil 5.8 52 16.21 0.93 383 14.9 3.08 0.21 0.17 0.04 3.50 25.75 29.25 6.45 11.96
Nong Bon 1 Topsoil 4.5 42  49.02 2.34 46.9 54.0 1.26 0.10 0.31 0.14 1.81 32.40 34.22 9.57 5.29
(Nb 1) Subsoil 4.4 43 3559 1.62 31.3 45.1 0.51 0.04 0.31 0.12 0.97 27.60 28.58 16.27 3.39
Nong Bon 2 Topsoil 4.3 4.0 77.65 3.19 55.2 20.8 0.21 0.03 0.28 0.05 0.56 51.32 51.88 27.51 1.08
(Nb 2) Subsoil 4.6 42  33.19 2.34 423 16.2 0.08 0.01 0.45 0.04 0.59 38.90 39.50 18.63 1.49
Khlong Chak  Topsoil 4.3 3.7 6.68 0.33 31.5 13.4 0.28 0.02 0.44 0.03 0.77 12.35 13.12 6.61 5.87
(Ke) Subsoil 4.4 3.7 12.28 0.54 22 7.4 0.17 0.01 0.34 0.02 0.54 9.56 10.10 5.99 5.34
Pathiu Topsoil 5.6 3.7 17.30 0.46 1.3 14.8 2.90 1.02 0.48 0.04 444 6.40 10.84 5.06 40.95
(Ptu) Subsoil 5.6 4.0 5.40 0.46 04 9.1 3.77 1.04 0.14 0.02 497 7.40 12.37 8.19 40.19
Phuket Topsoil 4.4 3.9 19.55 0.79 13.9 30.6 0.64 0.03 0.24 0.08 0.99 7.33 8.32 6.57 11.90
(Pk) Subsoil 4.3 3.8 12.73 0.57 2.6 12.2 0.86 0.01 0.23 0.03 1.13 9.23 10.37 5.71 10.90
Phang-nga Topsoil 3.7 3.5 8.68 0.36 7.2 19.7 0.26 0.01 0.16 0.05 0.48 5.93 6.41 3.23 7.49
(Pga) Subsoil 4.2 35 1.34 0.17 2.6 7.8 0.10 0.01 0.14 0.02 0.27 6.88 7.16 2.36 3.77

€S
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Soil series Horizon pH 1:1 OM Total Available Extractable bases Sum Extr. CEC BS
HO  KCI N P K Ca Mg Na K bases acidity =~ bysum NH,OAc  bysum
-------- gkg'—) (——mgkg ) ( cmol kg ) (%)
Fang Daeng Topsoil 6.4 4.7  10.50 0.42 1.2 32.9 1.10 0.51 0.35 0.08 2.04 2.60 4.64 2.44 44.02
(Fd) Subsoil 53 3.4 5.10 0.25 0.8 9.3 0.47 0.16 0.46 0.02 1.11 3.60 4.71 2.69 23.63
Krabi Topsoil 5.6 42 13.10 0.42 3.6 14.5 0.40 0.19  0.13 0.04 0.76 4.50 5.26 4.94 14.40
(Kbi) Subsoil 4.7 3.7 19.20 0.53 1.4 134 0.22 0.09 0.24 0.03 0.58 3.00 3.58 4.81 16.30
Thai Mueang 1 Topsoil 5.5 4.5 3.38 0.10 18.0 322 1.02 0.05 0.13 0.08 1.28 2.09 3.37 1.37 37.95
(Tim 1) Subsoil 5.4 43 3.34 0.17 12.6 16.1 1.01 0.04 0.13 0.04 1.22 3.03 4.26 2.12 28.65
Thai Mueang2 Topsoil 4.2 36 11.37 0.31 6.9 10.9 0.13 0.01 0.34 0.03 0.51 6.88 7.39 2.98 6.90
(Tim 2) Subsoil 44 3.7 5.36 0.17 1.3 7.9 0.10 0.01 0.15 0.02 0.28 6.87 7.15 3.12 3.92
Huai Pong Topsoil 4.1 35 6.01 0.16 35.1 11.2 0.23 0.01 0.12 0.03 0.39 4.93 5.32 2.50 7.33
(Hp) Subsoil 3.9 3.5 2.00 0.13 254 11.3 0.20 0.01 0.20 0.03 0.44 4.93 5.37 2.62 8.19
Chumphon Topsoil 4.7 4.0 14.80 0.70 39 60.1 0.75 0.56  0.15 0.15 1.61 4.40 6.01 4.90 26.84
(Cp) Subsoil 4.8 39 6.90 0.40 0.6 35.7 0.72 043  0.09 0.09 1.33 2.90 4.23 3.20 31.47
Sadao Topsoil 5.6 39 2050 0.28 4.1 9.9 0.64 0.19  0.31 0.03 1.17 13.50 14.67 2.94 7.95
(Sd) Subsoil 52 3.8 6.10 0.18 2.1 9.1 0.35 0.08 046 0.02 0.91 11.00 11.91 1.56 7.67
Satuek Topsoil 3.8 3.5 9.92 0.35 26.9 12.4 0.31 0.02 0.29 0.03 0.64 3.54 4.18 3.48 15.38
(Suk) Subsoil 4.1 3.6 3.34 0.02 10.7 7.0 0.21 0.01 0.09 0.02 0.32 5.47 5.79 2.36 5.55
Sattahip Topsoil 5.3 4.2 6.68 0.17 30.5 14.5 0.81 0.02 047 0.04 1.34 3.07 4.40 2.35 30.42
(Sh) Subsoil 5.6 43 2.70 0.03 51.1 23.8 1.00 0.02 0.32 0.06 1.40 3.06 4.46 1.37 31.39
Kohong Topsoil 5.5 4.0 10.16 0.51 6.1 21.2 0.98 0.06 0.44 0.05 1.54 3.77 5.31 1.37 28.99
(Kh) Subsoil 5.1 38 3.37 0.27 1.7 23.4 0.38 0.02 0.28 0.06 0.73 0.93 1.67 1.12 43.79
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a LY [} 9 a 1 = a d' d‘d a = d' [ 9
0.02-0.17 U@ Tuaden lansu snugaaus1anuinai 2 lUsna Twunadounana 1@
agluszauiunals a1 0.33-0.50 1sudTuaden laniu uazlugadueanuinuin 3 U

Ysna TnunaFonnana ldegluszaud a1 0.27-021 sud Tuaden lansu

TasnwsrwlSunauaadey uunthFey Txdoy vaz TnunaFeunana ldvesau
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Tnumen@euieana ldgnrzazarseonlinnuihdadu1die (Buol er al., 2003)
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wavauesn lannidady (Bloom and Grigal, 1985; Bloom, 2000; Buol ef al., 2003)
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d' a J (a 4 a 1 a = a d'
M1951491N 4 Namiamﬁxwﬂsmmuaxamﬂszﬂammuﬂuaumﬂﬂumummamum

o =
NMNMTANEN

Soils series Horizon Kao Il Ver Sme HIV Qtz Goe Hem Ant Gib Mh Boe Feld
AoLuk 1 Topsoil XX - - - - - X X - XX - X -
(Ak 1) Subsoil  xx - - - - - tr tr - XX - tr -
AoLuk?2 Topsoil —xxxx - - - - tr tr X tr - - - -
(Ak2) Subsoil  xxxx - - - - X tr tr tr - - - -
AoLuk 3 Topsoil —xxxx - - - tr tr tr X - - - - -
(Ak 3) Subsoil  xxxx - - - tr X tr tr - - - - -
Tha Mai Topsoil xxxx - - - X - tr X tr tr tr - -
(Ti) Subsoil  xxxx - - - X tr tr X tr  tr X - -
Nong Bon 1 Topsoil —xxxx tr - - X tr X tr tr tr tr - -
(Nb 1) Subsoil  xxxx tr - - X tr tr tr tr tr tr - -
Nong Bon 2 Topsoil —xxxx - - - X tr tr X tr tr tr - -
(Nb2) Subsoil  xxxx - - - X tr tr X tr tr tr - -
Khlong Chak Topsoil —xxxx - - - tr tr tr tr tr - - - -
(Kc) Subsoil  xxxx - - - tr tr tr tr tr - - - -
Pathiu Topsoil xxxx - - - X X tr X tr - - - -
(Ptu) Subsoil  xxxx - - - X X tr tr tr - - - -
Phuket Topsoil xxxx tr - - tr tr tr tr tr - - - -
(Pk) Subsoil  xxxx tr - - tr tr tr tr tr - - - -
Phang-na Topsoil xxxx tr - - tr tr tr tr tr - - - -
(Pga) Subsoil  xxxx tr - - tr tr tr tr tr - - - -
Fang Daeng Topsoil —xxxx - - - tr tr tr tr tr - - - -
(Fd) Subsoil  xxxx - - - tr X tr tr tr - - - -
Krabi Topsoil —xxxx - - - tr X tr tr tr - - - -
(Kbi) Subsoil  xxxx - - - tr X tr tr tr - - - -
Thai Mueang I  Topsoil xxxx X - - - X tr tr tr - - - -
(Tim 1) Subsoil  xxxx X - - - X tr tr tr - - - -
Thai Mueang2  Topsoil —xxxx tr - - tr tr tr tr tr - - - -
(Tim 2) Subsoil  xxxx tr - - tr tr tr tr tr - - - -
Huai Pong Topsoil xxxx - tr - - X - - tr - - - -
(Hp) Subsoil xxxx - tr - - X - - tr - - - -
Chumpohn Topsoil X X tr tr - X tr tr - - - - -
(Cp) Subsoil X X - tr tr X tr tr - - - - -
Sadao Topsoil — xxxx - - - X trtr tr tr - - - -
(Sd) Subsoil  xxxx - - - X X tr tr tr - - - -
Satuek Topsoil  xxxx - - - tr  xx tr tr tr - - - -
(Suk) Subsoil  xxxx - - - tr X tr tr tr - - - -
Sattahip Topsoil xxxx x - - - XX - - tr - tr - X
(Sh) Subsoil  xxxx X - - - X - - tr - tr - X
Kohong Topsoil xxxx tr tr - - X tr tr tr - - - -
(Kh) Subsoil xxxx tr tr - - X tr tr tr - - - -
RN xxxx = dominant (> 60%)xxx = large (40-60%) xx = medium (20-40%)

x = small (5-20%)

Kao = kaolin
Qtz = quartz
Gib = gibbsite

tr = trace (<5%)
1 = illite
Goe = goethite
Mh = maghemite
HIV = hydroxyl Al interlayered vermiculite

- =not detected
Ver = Vermiculite

Hem = hematite
Boe=boehmite

Sme = smectite
Ant = anatase
Feld= feldspar
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Soils series Horizon Qtz Goe Hem  Ant Gib Rut Kao Feld Zr Mh
AoLuk 1 Topsoil XXXX tr tr tr tr tr tr - - -
(Ak1) Subsoil XXX tr tr tr X tr tr - - -
Ao Luk 2 Topsoil XXXX - - tr - tr tr - - -
(Ak2) Subsoil XXXX - - tr - tr tr - - -
AoLuk3 Topsoil XXXX - tr tr - tr tr - - -
(AK3) Subsoil XXXX tr - tr - tr tr - - -
Tha Mai Topsoil XX - tr - - - tr - - X
(Ti) Subsoil XX - tr - tr - - - - X
NongBon 1 Topsoil XXX - tr X - - tr - - tr
(Nb1) Subsoil XXX - tr X - - tr - - tr
Nong Bon 2 Topsoil XXX tr tr tr tr - tr - - X
(Nb2) Subsoil XXX - tr - - - - - - X
Khlong Chak Topsoil XXXX - - - - - - - - -
(Kc) Subsoil XXXX - - - - - - - - -
Pathiu Topsoil XXXX - - tr - tr tr - tr -
(Ptu) Subsoil XXXX - - tr - tr tr - tr -
Phuket Topsoil XXXX - - - - - tr - - -
(Pk) Subsoil XXXX - - - - - tr - - -
Phang-na Topsoil XXXX - - - - - - - -
(Pga) Subsoil XXXX - - - - - - - - -
Fang Daeng Topsoil XXXX - - X - - - - tr -
(Fd) Subsoil XXXX - - X - - - - tr -
Krabi Topsoil XXXX - - tr - tr tr - tr -
(Kbi) Subsoil XXXX - - tr - tr tr - tr -
Thai Meuang 1~ Topsoil XXXX - - - - - - tr - -
(Tim1) Subsoil XXXX - - - - - - tr - -
Thai Meuang2  Topsoil XXXX - - - - - - - - -
(Tim2) Subsoil XXXX - - - - - - - - -
Huai Pong Topsoil XXXX - - - - - - - - -
(Hp) Subsoil XXXX - - - - - - - - -
Chumpohn Topsoil XXXX - - - - - - tr - -
(Cp) Subsoil XXXX - - - - - - - - -
Sadao Topsoil XXXX - - tr - - - - tr -
(Sd) Subsoil XXXX - - tr - - - - tr -
Satuek Topsoil XXXX - - - - - - - - -
(Suk) Subsoil XXXX - - - - - - - - -
Sattahip Topsoil XXXX - - - - - - X - -
(Sh) Subsoil XXXX - - - - - - X - -
Kohong Topsoil XXXX - - - - - - - - -
(Kh) Subsoil XXXX - - - - - - - - -

HITA xxxx = dominant (> 60%) xxx = large (40-60%) xx = medium (20-40%)

x = small (5-20%)

Qtz = quartz
Ant = anatase
Kao = kaolinite

Mh = maghemite

tr = trace (<5%)
Goe = goethite
Gib = gibbsite
Feld = feldspar

- =not detected
Hem = hematite
Rut = rutile
Zr = zircon
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ms19h 6 Usna Tnmendenluauneulgnuazndulgnive

No. of H,0-K EXK NEK Total K
Soil series harvesting Horizon Before After  Before After  Before After Before After
( mg kg )
AoLuk 1 5 Topsoil 29.7 2.5 36.4 3.4 29 11 669 327
(Ak 1) 5 Subsoil 183 3.4 18.3 0.6 25 11 586 340
Ao Luk 2 6 Topsoil 31.2 3.7 180 10.8 41 12 586 249
(Ak2) 6 Subsoil  20.3° 43 116 2.5 25 10 503 178
AoLuk3 6 Topsoil 25.9 5.0 86.0 1.9 64 7 419 257
(Ak 3) 5 Subsoil ~ 19.9 3.0 60.1 3.5 25 11 503 203
Tha Mai 6 Topsoil 9.8 3.6 479 6.7 10 4 547 415
(T0) 6 Subsoil 30 26 121 33 2. 10 381 336
Nong Bon 1 5 Topsoil 15.3 5.5 41.0 5.6 43 8 2290 1867
(Nb 1) 5 Subsoil 154 5.1 34.3 5.6 45 6 2290 1917
Nong Bon 2 5 Topsoil 8.1 5.5 16.0 4.7 22 4 1626 1460
(Nb2) 3 Subsoil . 55 31 95 35 20 4 1709 1444
Khlong Chak 3 Topsoil 7.4 6.8 8.0 1.4 19 18 91 74
(Ko) 3 Subsoil 49 44 3.1 2.5 15 13 66 66
Pathiu 4 Topsoil 6.0 4.9 13.2 1.8 14 10 298 132
(Pt) 5 Subsoll 25 32 96 17 16 § 381 14
Phuket 3 Topsoil 220 115 17.6 1.5 34 17 381 265
(Pk) 3 Subsoil 60 68 112 1.0 19 17 713 6l8
Phang-na 3 Topsoil 18.5  10.7 59 0.5 36 18 498 373
(Pga) 2 Subsoil 85 54 12 01 32 16 7% 585
Fang Daeng 3 Topsoil 22.6 5.1 10.6 0.5 35 21 381 178
(Ed) 3 Subsoil . 57 41 25 21 3. 13 194 182
Krabi 2 Topsoil 3.9 4.1 5.8 2.4 16 11 132 50
(Kbi) 2 Subsoil 45 50 44 28 18 14 215 83
Thai Mueang 1 3 Topsoil 171 9.4 18.8 1.1 71 54 3452 3348
(Tim 1) 3 Subsoil 113 6.6 6.2 1.0 68 66 3369 3352
Thai Mueang 2 3 Topsoil 9.8 4.0 2.7 4.0 31 17 962 892
(Tim 2) 3 Subsoil 5.9 4.9 2.0 2.7 31 20 1294 1186
Huai Pong 1 Topsoil 8.6 8.9 4.4 33 27 17 506 431
(Hp) 2 Subsoil 72 58 16 03 27 19 581 560
Chumpohn 4 Topsoil 19.8 8.2 343 3.8 57 30 5858 5028
(Cp) 5 Subsoil 6.9 52 26.4 5.4 82 26 12837 12015
Sadao 3 Topsoil 6.8 7.4 6.4 1.9 30 17 132 50
(Sd) 3 Subsoll 59 42 22 L1 e 19 132 50
Satuek 2 Topsoil 7.8 7.5 7.2 22 20 17 191 144
(Suk) 2 Subsol 64 75 45 02 17 17 191 162
Sattahip 4 Topsoil 10.2 9.7 9.3 1.9 137 95 27267 16056
(Sh) 3 Subsoil  10.8 52 9.1 2.9 122 108 29930 29291
Kohong 4 Topsoil 12.9 4.8 11.0 2.1 27 15 298 191
(Kh) 4 Subsoil 11.8 5.4 11.6 1.0 25 13 298 249

nere H,0-K = water soluble K; EXK= exchangeable K; NEK= non-exchangeable K
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(n=40)
Variable Cumulative K uptake (mg kg K in plant (g kg )
Analysis of soil before plants growth
H,0-K 0.80% 0.76*
EXK 0.96* 0.70*
NEK 0.16 0.28
Total K 0.19 0.28
Analysis of soil after plants growth
H,0-K -0.21 0.04
EXK 0.56* 0.26
NEK -0.13 0.08
Total K -0.03 0.05

HNELHA H,0-K = water soluble K; EXK = exchangeable K; NEK = non-exchangeable K
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Before plants growth After plants growth
K K
Illite:Kaolinite Hlite:Kaolinite

Peak area ratio = 0.37 I Peak area ratio = 0.26
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MesLIEHINAAAY (Profile Description)

Ao Luk series Ak 1
I Information on the site

Profile symbol cAk 1

Soil name : Ao Luk series (Ak)

Classification : Typic Kandiudox

Date of examination : September 23, 2002

Described by : Irb Kheoruenromne, Piboon Kanghae, Saowanuch
Tawornpruek, Punyisa Trakoonyingcharoen, Sumitra
Watana, Suphicha Thanachit and Thanapol Srisuphaolarn

Location : 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

Elevation : Approximately 128 m (MSL)

Map sheet number : 472511 Coordination: 47Q 477649E, 0902500N

Landform

1. Physiographic position  : Crestal slope of residual hill in Karst corrosion plain

2. Surrounding land form  : Rolling

3. Slope on which profile site : 8% Aspect : East

Land use : Rain forest species, para rubber, papaya, coconut, banana

Annual rainfall : Approximately 2,400 mm

Mean temperature : Approximately 28°C

Climate
Others

: Tropical Monsoonal
: Agricultural and borrowing pit area

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon

Ap

Btol

Depth (cm)
0-10

10-30

: Residuum derived mainly from limestone
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling

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 toBtol.

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.
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Bto3

Bto4

Bto5

Bto6

Bto7

30-52

52-80

80-117

117-148

148-170

170-200
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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 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).
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Ao Luk series Ak 2
I Information on the site

Profile symbol : Ak 2

Soil name : Ao Luk series (Ak)

Classification : Typic Kandiudox

Date of examination : September 25, 2002

Described by : Irb Kheoruenromne, Piboon Kanghae, Saowanuch
Tawornpruek, Punyisa Trakoonyingcharoen, Sumitra
Watana, Suphicha Thanachit and Thanapol Srisuphaolarn

Location : 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

Elevation : Approximately 78 m (MSL)

Map sheet number : 4829 IV Coordination : 47Q 511129E, 1156948N

Landform

1. Physiographic position  : Karst corrosion plain

2. Surrounding land form  : Slightly undulating
3. Slope on which profile site : 3% Aspect: East-west

Land use

Annual rainfall
Mean temperature

Climate
Others

: Tropical Rainforest species, durian, pepper (Tropical
orchards)

: Approximately 2,500 mm

: Approximately 28°C

: Tropical Monsoonal

: Agricultural and sparse settlement

II General information on the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon

Ap

Btol

Depth
(cm)

0-17

17-42

: Residuum derived from limestone

: Well drained

: Moderate

: Slow

: Deeper than 2 m at time of sampling

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.
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Bto3

Bto4

Bto5

Bto6

42-70

70-100

100-135

135-170

170-200
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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; commondistinct 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 boundary to Bto5.

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.

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 (MnO2) (5YR3/2, 5YR 2.5/1)
strongly acid (field pH 5.0).
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Ao Luk series Ak 3

I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number

: Ak 3

: Ao Luk series (Ak)

: Rhodic Kandiudox

: October 2, 2002

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch
Tawornpruek, Punyisa Trakoonyingcharoen, Sumitra
Watana, Suphicha Thanachit and Thanapol Srisuphaolarn

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

: Approximately 81 m (MSL)

: 4830 III Coordination : 47Q 526529E, 1182434N

Landform

1. Physiographic position  : Rise crestal slope in karst corrosion plain

2. Surrounding land form  : Undulating

3. Slope on which profile site : 1% Aspect : East-west
Land use : Tropical Rain forest species, Durian, Pepper (Tropical

orchards)

Annual rainfall : Approximately 2,500 mm
Mean temperature : Approximately 28°C

Climate
Others

: Tropical Monsoonal
: Agricultural and sparse settlement

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon

Ap

Btol

Bto2

Depth (cm)
0-18

18-40

40-60

: Residuum derived from limestone

: Well drained

: Rapid

: Slow

: Deeper than 2 m at time of sampling

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
semiangular 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
semiangular blocky structure; slightly hard dry, firm moist, slightly
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Bto4 90-123
Bol 123-155
Bo2 155-190+

103

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 to Bol.

Dark red (2.5YR 3/6); clay; moderately weak fine and medium
semiangular 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
semiangular 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).

Tha Mai series

Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation

: Ti

: Tha Mai (T1)

: Typic Kandiudox

: January 6, 2008

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

: 200 m Northeast of road around Ploywaen Hill, Tropical fruit
tree orchards, Moo 3 Ban Cham Ko, Tambon Ploy Whan
Amphoe Tha Mai, Changwat Chantaburi

: Approximately 50 m (MSL)
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- 4830 1 Coordination : 48 0178748", 1396017"

Landform

1. Physiographic position  : Upper footslope of Lava corrosion hill

2. Surrounding land form  : Undulating

3. Slope on which profile site : 3% Aspect :60

Land use : Tropical fruit tree orchard; banana, durian and rambutan etc.

Annual rainfall
Mean temperature

Climate
Others

: Approximately 2,500 mm

: Approximately 27°C

: Tropical Monsoonal

: Agricultural and precious stone mining

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon

Ap

Bol

Bo2

Btol

Bto2

Depth (cm)
0-15

15-42

42-67

67-100

100-135

: Residuum derived from weathered basalt
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling

Description

Reddish brown (2.5YR 4/4); clay; strong fine and medium subangular
blocky partially parting to medium and coarse granular structure;
slightly hard dry, firm moist, moderately sticky and moderately
plastic; few faint clay coats on ped faces and pore walls; few clay
balls and quartz fragments; many very fine and fine, and few medium
vesicular and few fine tubular pores; many very fine, fine and
medium roots; common traces of dead roots; moderately acid (field
pH 6.0); clear, smooth boundary to Bol.

Red (2.5YR 4/6); clay; moderate weak fine and medium subangular
blocky mostly parting to fine and very fine granular structure; soft
dry, friable moist, slightly sticky and slightly plastic; very few faint
clay coats on ped faces; very few and few fine vesicular pores; many
very fine, fine and medium roots and few coarse toots; common traces
of dead roots; strongly acid (field pH 5.5); clear, smooth boundary to
Bo2.

Red (2.5YR 4/6); clay; moderate fine and medium subangular blocky
mostly parting to fine and very fine granular structure; slightly hard
dry, slightly firm moist, slightly sticky and moderately plastic; few
faint clay coats on ped faces and pore walls; few clay balls and very
few fine cracks; common very fine and many fine vesicular pores;
common fine and medium roots; common traces of dead roots; very
strongly acid (field pH 5.0); clear, smooth boundary to Btol.

Red (2.5YR 4/6); clay; moderate fine and medium subangular blocky
partially parting to fine and medium granular structure; slightly hard
dry, slightly firm moist, moderately sticky and moderately plastic;
common faint clay coats on ped faces and pore walls; few clay balls;
common very fine and fine and few medium vesicular pores; common
fine and medium roots; few traces of dead roots; very strongly acid
(field pH 5.0); gradual, smooth boundary to Bto2.

Red (2.5YR 4/6); clay; moderate fine and medium subangular blocky
structure; slightly hard dry, slightly firm moist, moderately sticky and
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moderately plastic; common faint clay coats on ped faces and pore
walls; few clay balls and very few quartz fragments; many very fine,
fine and common medium vesicular and few fine tubular pores;
common fine and medium roots; few traces of dead roots; very
strongly acid (field pH 5.0); gradual, smooth boundary to Bto3.

Red (2.5YR 4/6); clay; moderate fine and medium subangular blocky
structure; slightly hard dry, slightly firm moist, moderately sticky and
moderately plastic; common faint clay coats on ped faces and pore
walls; few clay balls; many very fine, fine and common medium
vesicular and few fine tubular pores; few fine and medium roots; few
traces of dead roots; very strongly acid (field pH 5.0); gradual,
smooth boundary to Bto4.

Red (2.5YR 4/6); clay; moderate fine and medium subangular blocky
structure; slightly hard dry, slightly firm moist, moderately sticky and
moderately plastic; common faint clay coats on ped faces and pore
walls; few clay balls; common very fine, fine and few medium
vesicular and fine tubular pores; few fine and medium roots; few
traces of dead roots; very strongly acid (field pH 5.0).

Nong Bon series Nb 1

Information on the site

Profile symbol :Nb 1

Soil name : Nong Bon (Nb)

Classification : Typic Kandiduox

Date of examination : January 5, 2008

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

Location : Watermelon filed on road from Bo Rai to Nong Bon,
Moo 5 Ban Nong Maihom, Tambon Changtoon,
Amphoe Bo Rai, Changwat Trad

Elevation : Approximately 87 m (MSL) . N

Map sheet number : 4830 I Coordination :48 0226774, 1398728

Landform

1. Physiographic position  : Shoulder slope on lava corrosion undulating plain

2. Surrounding land form  : Undulating

3. Slope on which profile site: 4% Aspect :190° Azimuth

Land use

Annual rainfall
Mean temperature
Climate

Others

: Watermelon field (active) left fallow under local grasses

: Approximately 2,500 mm

: Approximately 27°C

: Tropical Monsoonal

: Agricultural mainly: bamboo, banana, other fruit tree and
tropical rainforest species

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

: Residuum derived from weathered basalt
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling



III Profile description

Horizon

Ap

Btl

Bt2

Bt3

Btol

Bto2

Bto3

Depth (cm)
0-18

18-40

40-65

65-95

95-120

120-150

150-180
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Description

Brown (7.5 YR 4/4); clay; moderate fine and medium semi-angular
blocky structure; slightly hard dry, firm moist, moderately sticky and
moderately plastic; large krotovena in lower part of horizons and few
fine crack; few vertical narrow cracks running across Ap depth and
few clay balls; many very fine and common fine vesicular pores;
common fine and fine roots; strongly acid (field pH 5.5); clear,
smooth boundary to Btl.

Mixed strong brown (7.5YR 4/6) 50% and strong brown (7.5YR 5/6)
50%; 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
pore walls; few quartz fragments and common clay balls; many very
fine and common fine vesicular and few fine tubular pores; few very
fine and fine roots; few traces of dead roots; moderately acid (field
pH 6.0); gradual, smooth boundary to Bt2.

Strong brown (7.5YR 4/6); clay; moderate fine and medium
subangualr blocky parting to fine granular structure; slightly hard dry,
firm moist, moderately sticky and moderately plastic; few faint clay
coats on pore walls; few clay balls; common very fine and few
vesicular and few fine tubular pores; few very fine and fine roots;
moderately acid (field pH 6.0); clear, smooth boundary to Bt3.

Dark yellowish brown (10YR 4/4); clay; moderate fine and medium
subangualr blocky parting to fine granular structure; slightly hard dry,
slightly firm moist, slightly sticky and moderately plastic; few faint
clay coats on pore walls and ped faces; few clay balls; common very
fine and fine vesicular and few medium vesicular and few fine tubular
pores; few very fine and fine roots; moderately acid (field pH 6.0);
clear, smooth boundary to Btol.

Dark yellowish brown (10YR 4/4); clay; moderate fine and medium
subangualr blocky parting to fine granular structure; slightly hard dry,
slightly firm moist, slightly sticky and moderately plastic; few faint
clay coats on pore walls and ped faces; few clay balls; common very
fine and fine and few medium vesicular and few various sizes tubular
pores; few very fine and fine roots; moderately acid (field pH 6.0);
gradual, smooth boundary to Bto2.

Dark yellowish brown (10YR 4/4); clay; moderate fine and medium
subangualr blocky parting to fine and medium granular structure;
slightly hard dry, slightly firm moist, slightly sticky and moderately
plastic; few faint clay coats on pore walls mainly; few clay balls;
common very fine and fine and few medium vesicular and few
various sizes tubular pores; very few very fine and fine roots;
moderately acid (field pH 6.0); gradual, smooth boundary to Bto3.

Mixed dark yellowish brown (10YR 4/4) 90% and (10YR 5/8) 10%;
clay; moderate fine and medium subangualr blocky parting to fine and
medium granular structure; slightly hard dry, slightly firm moist,
slightly sticky and moderately plastic; few faint clay coats on pore
walls mainly; few clay balls; few larger clay balls than those upper
horizons; common very fine and fine vesicular and few medium



Bto4
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vesicular and few fine tubular pores; very few very fine and fine
roots; Strongly acid (field pH 5.5); gradual, smooth boundary to Bto4.

Mixed dark yellowish brown (10YR 4/4) 90% and yellowish brown
(10YR 5/8) 10%; clay; moderate fine and medium subangualr blocky
parting to fine and medium granular structure; slightly hard dry,
slightly firm moist, slightly sticky and moderately plastic; few faint
clay coats on pore walls mainly; few larger clay balls than those upper
horizons; common very fine and fine vesicular and few medium
vesicular and few fine tubular pores; very few very fine and fine
roots; strongly acid (field pH 5.5).

Nong Bon series Nb 2
I Information on the site

Profile symbol :Nb2

Soil name : Nong Bon (Nb)

Classification : Typic Kandiduox

Date of examination : January 5, 2008

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

Location : Para rubber plantation on road from Bo Rai to Nong Bon, Ban
Trakoon Patana Moo 6, Tambon Chang Toon,
Amphoe Bo Rai, Changwat Trad

Elevation : Approximately 165 m (MSL) . N

Map sheet number : 4830 I Coordination: 48 0227269, 1400542

Landform

1. Physiographic position  : Shoulder slope on lava corrosion rolling plain

2. Surrounding land form  : Rolling

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

Land use : Para rubber plantation

Annual rainfall : Approximately 2,500 mm

Mean temperature : Approximately 27°C

Climate : Tropical Monsoonal

Others : Agricultural mainly: bamboo and tropical orchard species

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

IIT Profile description
Horizon Depth (cm)
Ap 0-10

: Residuum derived from weathered basalt
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling

Description

Mixed reddish brown (5YR 4/4) 80% and dark reddish gray (5YR
4/2) 20%; clay; moderate coarse and medium subangular blocky
parting to fine granular structure; slightly hard dry, slightly firm
moist, slightly sticky and moderately plastic; few clay balls; many
very fine and fine vesicular and few fine tubular pores; common very
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Bto3

Bto4

10-30

30-50

50-80

80-110

110-138

138-170

170-198+
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fine, fine and medium roots; few traces of dead roots; very strongly
acid (field pH 5.0); clear, smooth boundary to Btl.

Reddish brown (5YR 4/4); clay; moderate fine and medium semi-
angular blocky parting to fine granular structure; slightly hard dry,
slightly firm moist, slightly sticky and moderately plastic; very few
faint clay coats on pore walls; few clay balls; common very fine and
fine vesicular and few fine tubular pores; common very fine, fine and
medium roots; few traces of dead roots; strongly acid (field pH 5.5);
clear, smooth boundary to Bt2.

Reddish brown (5YR 3/3); clay; moderate fine and medium
subangular blocky parting to fine granular structure; slightly hard dry,
slightly firm moist, slightly sticky and moderately plastic; very few
faint clay coats on pore walls; few clay balls; common very fine and
fine vesicular and few fine tubular pores; common very fine, fine and
medium roots and few coarse roots; few traces of dead roots; strongly
acid (field pH 5.5); clear, smooth boundary to Bt3.

Reddish brown (5YR 3/4); clay; moderate fine and medium
subangular blocky parting to fine granular structure; slightly hard dry,
slightly firm moist, slightly sticky and moderately plastic; very few
faint clay coats on pore walls; few clay balls of various sizes;
common very fine and fine vesicular and few fine tubular pores;
common very fine, fine and medium roots; few traces of dead roots;
moderately acid (field pH 6.0); clear, smooth boundary to Btol.

Reddish brown (5YR 3/4); clay; moderate fine and medium
subangular blocky parting to fine granular structure; slightly hard dry,
slightly firm moist, slightly sticky and moderately plastic; very few
faint clay coats on pore walls; few clay balls of various sizes; large
basalt gravel in the horizon; common very fine and fine vesicular and
few fine tubular pores; few very fine, fine and medium roots; few
traces of dead roots; moderately acid (field pH 6.0); gradual, smooth
boundary to Bto2.

Reddish brown (5YR 3/4); clay; moderate fine and medium
subangular blocky parting to fine and medium granular structure;
slightly hard dry, slightly firm moist, slightly sticky and moderately
plastic; few faint clay coats on pore walls; few clay balls; common
very fine and fine vesicular and few fine tubular pores; few very fine,
fine and medium roots; few traces of dead roots; moderately acid
(field pH 6.0); gradual, smooth boundary to Bto3.

Reddish brown (5YR 3/4); clay; moderate fine and medium
subangular blocky parting to fine and medium granular structure;
slightly hard dry, slightly firm moist, slightly sticky and moderately
plastic; few faint clay coats on pore walls; few clay balls; common
very fine and fine vesicular and few fine tubular pores; few very fine,
fine and medium roots; few traces of dead roots; strongly acid (field
pH 5.5); gradual, smooth boundary to Bto4.

Reddish brown (5YR 3/4); clay; moderate fine and medium semi-
angular blocky parting to fine granular structure mainly; slightly hard
dry, slightly firm moist, slightly sticky and moderately plastic; very
few faint clay coats on pore walls; few clay balls; common very fine
and fine vesicular and few fine tubular pores; few very fine, fine and
medium roots; strongly acid (field pH 5.5).



109

Phang-nga series: Pga

I Information on the site

Profile symbol
Soil name
Classification

Date of examination

: Pga

: Phang-nga series: (Pga)
: Typic Paleudult

: January 5, 2008

Described by : Irb Kheoruenromne, Mahithon Putiso, Worachart
Wisawapipat, Timtong Darunsontaya, Chutamart Kaewmano,
Natthapol Chittamart and Bussayarat Mokmoor

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

Elevation : Approximately 24 m (MSL)E N

Map sheet number : Coordination: 47P 0779643, 1423161

Landform

1. Physiographic position  : Lower coalescing

2. Surrounding land form  : Undulating .

3. Slope on which profile site: 3%  Aspect :230 Azimuth

Land use : Para rubber intercropped with pineapple (young para rubber)

Annual rainfall
Mean temperature

Climate
Others

: Approximately 1600 mm
: Approximately 26°C

: Tropical Monsoonal

: Agricultural

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon

Ap

Btl

Depth (cm)
0-20

20-48

: Wash and residuum derived from weathered granite
: Well drained

: Moderate

: Moderate

: More than 2 m at time of sampling

Description

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

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



Bt2

Bt3

Bt4

Bt5

Bv

48-78

78-110

110-140

140-170

170-200+
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Mixed light yellowish brown (10YR 6/4) 80% and very pale brown
(10YR 8/2) 20%, common fine and medium prominent reddish yellow
(5YR 6/3), few fine distinct strong brown (7.5 YR 5/8) and few fine
distinct brownish yellow (10YR 6/8) nodule; sandy clay loam;
moderate fine and medium semi-angular blocky structute; hard dry,
firm moist, moderately sticky and moderately plastic; common faint
clay coats on ped faces and pore walls and few faint clay bridges
among sand grains; few variegated sands, few fine cracks and charcoal
fragments; few very fine and fine vesicular and few fine tubular pores;
few very fine and fine roots; few traces ant’s nest; extremely acid (field
pH 4.5); clear, smooth boundary to Bt3.

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

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

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

Mixed very pale brown (10YR 7/4) 50% and white (10YR 8/1) 20%,
common medium prominent red (2.5YR 5/6), few fine distinct strong
brown (7.5YR 5/8), and common fine and medium distinct yellowish
brown (10YR 5/8) plinthite; slightly gravelly sandy clay; moderate fine
and medium semi-angular blocky structure; hard dry, firm moist,
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moderately sticky and moderately plastic; common faint clay coat and
ferri-argillan coats on pore walls and ped faces; few fine variegated
sands, few fine iron oxides nodules and few fine cracks; few very fine,
common fine and few medium vesicular and few fine tubular pores;
partically no roots; common distinct separations of clays and iron
oxides and some parts are semi-hardened; very strongly acid (field pH

5.0).
Khlong Chak series
I Information on the site
Profile symbol :Ke
Soil name : Khlong Chak (Kc)
Classification : Typic Paleudult
Date of examination : December 8, 2007
Described by : Irb Kheoruenromne, Mahitorn Putiso, Worachart

Wisawapipat, Timtong Darunsontaya, Chutharmard
Kaewmano, Natthapol Chittmart and Bussayarat Mokmoor

Location : Approximately 30 meters North of road from Sukhemvitt at
Km 262.7, Ban Khao Wang Hin, Tambon Huai Yang,
Amphoe Klang, Changwat Rayang

Elevation : Approximately 14 m (MSL) . N
Map sheet number : 4830 I Coordination: 47 0782291, 1410991
Landform

1. Physiographic position  : Dissected lower residual footslope

2. Surrounding land form  : Undulating

3. Slope on which profile site: 3%  Aspect : 150° Azimuth

Land use : Para rubber plantation

Annual rainfall : Approximately 2,500 mm

Mean temperature : Approximately 27°C

Climate : Tropical Monsoonal

Others : Agricultural and settlements; Tropical fruit tree orchards:

durian and lansat mainly, banana and betal nut

II General information on the soil

Parent material : Wash and local alluvium derived from meta sedimentary rocks
namely Quartzite and Phyllite

Drainage : Well drained

Permeability : Moderate

Runoff : Moderate

Depth of ground water : Deeper than 1.7 m at time of sampling

IIT Profile description

Horizon Depth (cm) Description

Ap 0-15/20 Mixed yellowish brown (10YR 5/4) 80% and brown (7.5YR4/2) 20%;
sandy clay; strong fine and medium subangular blocky structure; hard
dry, firm moist, moderately sticky and moderately plastic; few
variegated sands; common very fine and fine vesicular and few fine
tubular pores; common very fine, fine and medium roots; few traces of
dead roots; very strongly acid (field pH 4.5); clear, abrupt boundary to
Btl.
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Bt3

Btcl

Btc2

Btc3

20-32

32-52

52-88

88-100

100-120

120-145
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Mixed strong brown (7.5YR 5/6) 60%, light yellowish brown
(10YR 6/4) 33%, brown (7.5YR 5/2) 5% and reddish yellow (5YR
6/6) 2%, sandy clay; strong medium and coarse semi-angular
blocky structure; very hard dry, firm moist, moderately sticky and
moderately plastic; common faint clay bridges among sand grains,
and few faint clay coats on ped faces and pore walls; few variegated
sands; few very fine and medium vesicular, few fine simple and
dendritic tubular pores; few very fine, fine, medium and coarse
roots; few traces of dead roots; very strongly acid (field pH 4.5);
clear, smooth boundary to Bt2.

Mixed reddish yellow (7.5YR 6/6) 50% and yellowish red (5YR
5/6) 50%; sandy clay; strong fine and medium angular blocky
structure; hard dry, slightly firm moist, moderately sticky and
moderately plastic; common faint clay coats on pore walls and ped
faces and few faint clay coats among sand grains; common
variegated sands and few rock fragments; few very fine and fine
vesicular and fine tubular pores; few very fine and fine roots; few
traces of dead roots; very strongly acid (field pH 4.5); clear, smooth
boundary to Bt3.

Mixed yellowish red (5YR 5/6) 70%, reddish yellow (7.5YR 6/6)
25% and brown (7.5YR 5/2) 5%; sandy clay; strong fine and
medium angular blocky structure; hard dry, slightly firm moist,
moderately sticky and moderately plastic; common faint clay coats
on pore walls and ped faces and few faint clay coats among sand
grains; common variegated sands, few rock fragments and few very
fine cracks; very few very fine and few fine vesicular tubular pores;
few very fine and fine roots and few medium roots; very few traces
of dead roots; very strongly acid (field pH 5.0); abrupt, smooth
boundary to Btcl.

Mixed yellowish red (5YR 5/6) 85% and reddish yellow (7.5YR
6/6) 15%; very gravelly sandy clay; weak fine and medium
subangular blocky parting along nodules and concretion surfaces;
slightly hard dry, slightly firm moist, moderately sticky and
moderately plastic; few faint clay coats on pore walls, nodules and
concretion surfaces; many Fe-Mn oxides nodules and concretions;
common very fine and fine vesicular pores; very few very fine and
fine roots; very few traces of dead roots; very strongly acid (field
pH 5.0); gradual, smooth boundary to Btc2.

Mixed reddish yellow (5YR 6/6) 85% and reddish yellow (7.5YR

6/6) 15%; very gravelly sandy clay; weak fine and medium subangular
blocky parting along nodules and concretion surfaces; slightly hard
dry, slightly firm moist, moderately sticky and moderately plastic; few
faint clay coats on pore walls, nodules and concretion surfaces; many
Iron-Manganese oxides nodules and concretions; sizes of nodules and
concretions increase with depth; common very fine and fine vesicular
pores; very few very fine and fine roots; very strongly acid (field pH
5.0); clear, smooth boundary to Btc3.

Mixed light reddish brown (5YR 6/4) 82%, light gray (5YR 7/1)
10%, yellowish brown (10YR 5/8) 5% and red (2.5YR 4/6) 3%;
very gravelly sandy clay; weak fine and medium subangular blocky
parting along nodules and concretion surfaces; slightly hard dry,
slightly firm moist, moderately sticky and moderately plastic; few
faint clay coats on pore walls, nodules and concretion surfaces;
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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
Land use

Annual rainfall

Mean temperature
Climate

Others

General information on
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many Iron-Manganese oxides nodules and concretions; sizes of
nodules and concretions increase with depth; common very fine and
fine vesicular pores; very few very fine and fine roots; very strongly
acid (field pH 4.5); clear, smooth boundary to Byv.

Mixed light reddish brown (5YR 6/4) 80%, light gray (5YR 7/1)
15%, yellowish brown (10YR 5/8) 5%, red (2.5YR 4/6) 3% and
dark reddish brown (2.5YR 3/4) 2%; very gravelly sandy clay;
weak fine and medium subangular blocky parting along nodules
and concretion surfaces; hard dry, firm moist, slightly sticky and
moderately plastic; few faint clay coats on pore walls, nodules and
concretion surfaces; many Manganese oxides nodules and
concretions; increase amounts of nodules and concretions from
Btc3; common very fine and fine vesicular pores; very few very fine
and fine roots and one coarse roots; very strongly acid (field pH
4.5).

Pathiu series

: Ptu

: Pathiu (Ptu)

: Kandiudalfic Eutrudox, very-fine, kaolinitic

: October 1, 2002

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch
Tawornpruek, Punyisa Trakoonyingcharoen, Sumitra
Watana, Suphicha Thanachit, Thanapol Srisupha-olarn

: Ban Mab Amarit, Tambon Don Yang, Amphoe Pathiu,
Changwat Chumphon

: Approximately 82 m (MSL)

: 4830 IV Coordination: 47536253E, 1202658N

: Footslope in karst corrosion plain
: Undulating
site : 4-5% Aspect : North-west
: Rainforest species under para rubber local weeds and fern
: Approximately 2,500 mm
: Approximately 28°C
: Tropical Monsoonal
: Agricultural

the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water

: Residuum and colluvium derived from fine grained clastic
rocks and limestone

: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling



IIT Profile description

Horizon

Ap

Btol

Bto2

Bto3

Bto4

Bto5

Bo

Depth (cm)
0-20

20-46

46-75

75-104

104-128

128-155

155-190+
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Description

Dark reddish brown (2.5YR 3/4); sandy clay; moderate fine and
medium subangular blocky structure; slightly hard dry, slightly firm
moist, slightly sticky and moderately plastic; few faint clay coats on
ped faces and pore walls; common very fine, fine and medium
vesicular and few fine simple tubular pores; many very fine, fine and
medium roots; common fine rounded sand grains, few traces of dead
roots; moderately acid (field pH 6.0); abrupt, smooth boundary to
Btol.

Dark red (2.5YR 3/6); sandy clay; moderately weak fine and medium
subangular blocky partially parting to coarse and medium granular
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 few medium vesicular and few fine
simple tubular pores; common very fine, fine and medium roots; few
fine rock fragments, few traces of dead roots and large termite nests;
moderately acid (field pH 6.0); gradual, smooth boundary to Bto2.

Dark red (2.5YR 3/6); sandy clay; moderately weak fine and medium
subangular blocky partially parting to coarse and medium granular
structure; slightly hard dry, firm moist, moderately sticky and
moderately plastic, many 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 medium roots; large termite
nests; strongly acid (field pH 5.5); clear, smooth boundary to Bto3.

Dark red (2.5YR 3/6); sandy clay; moderate fine and medium
semiangular blocky structure; slightly hard dry, firm moist, slightly
sticky and moderately plastic; few distinct clay coats on ped faces
and pore walls; common very fine, fine and medium vesicular and
few fine simple tubular pores; few very fine and fine roots; strongly
acid (field pH 5.5); gradual, smooth boundary to Bto4.

Dark red (2.5YR 3/6); sandy clay; moderately weak fine and medium
subangular blocky partially parting to medium and fine granular
structure; slightly hard dry, slightly firm moist, slightly sticky and
moderately plastic; few distinct clay coats on ped faces and pore
walls; many very fine, common fine and few medium vesicular and
few fine simple and dendritic tubular pores; few very fine and fine
roots; smaller quartz sand fragments (grains); moderately acid (field
pH 6.0); gradual, smooth boundary to Bto5.

Dark red (2.5YR 3/6); sandy clay; moderately weak fine and medium
subangular blocky structure partially parting to medium and fine
granular structure; slightly hard dry, slightly firm moist, slightly
sticky and moderately plastic; few 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 and fine roots;
smaller quartz sand fragments (grains); strongly acid (field pH 5.5);
clear, smooth boundary to Bo.

Dark red (2.5YR 3/6); sandy clay; moderately weak fine and medium
semi-angular blocky partially parting to medium and fine granular
structure; slightly hard dry, friable moist, slightly sticky and
moderately plastic; few faint clay coats on pore walls; many very



I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number
Landform

1. Physiographic position
2. Surrounding land form
3. Slope on which profile site:

Land use

Annual rainfall
Mean temperature

Climate
Others
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fine, fine and few medium vesicular and few fine simple tubular
pores; very few very fine and fine roots; smaller quartz sand
fragments (grains); strongly acid (field pH 5.5).

Phuket variant Pk-v

: Pk-v

: Phuket (Pk-v)

: Typic Plinthudult

: January 6, 2008

: Irb Kheoruenromne, Mahitorn Putiso, Worachart

Wisawapipat, Timtong Darunsontaya, Chutharmard
Kaewmano, Natthapol Chittmart and Bussayarat Mokmoor

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

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

: Approximately 67 m (MSL) . N
: 4830 I Coordination : 48 0178273, 1424664

: Dissected lower footslope
: Undulating

3%  Aspect :310

: Irrigated tropical fruit orchard; Mangosteen, durian and

rambutan

: Approximately 2,894 mm
: Approximately 27°C

: Tropical Monsoonal

: Agricultural

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

III Profile description

Horizon

Ap

Btl

Depth (cm)
0-10/12

12-35

: Residuum derived from weathered coarse grains granite
: Well drained

: Moderate

: Moderate

: Deeper than 1.9 m at time of sampling

Description

Mixed grayish brown (10YR5/2) 60% and yellowish brown (10YR
5/4) 40%; coarse sandy clay; moderate fine and medium subangular
blocky structure; hard dry, slightly firm moist, moderately sticky and
moderately plastic; very few faint clay coats on pore walls; very few
variegated sands and few quartz fragments; common very fine, few
fine vesicular and few fine tubular pores; common very fine and fine
roots; few traces of dead roots; very strongly acid (field pH 5.0);
clear, smooth boundary to Bt1.

Mixed reddish yellow (7.5YR 6/8) 50%, yellowish brown (10YR 5/4)
40% and reddish yellow (5YR 6/6) 10%; gravelly coarse sandy clay;



Bt2

Bt3

Bt4

Bvl

Bv2

35-60

60-80

80-100

100-126

126-155
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moderate fine and medium subangular blocky structure; hard dry,
slightly firm moist, moderately sticky and moderately plastic;
common faint clay coats on pore walls and ped faces; very few
variegated sand and common quartz fragments; few very fine and few
medium vesicular and fine tubular pores; few very fine and fine roots;
very strongly acid (field pH 5.0); clear, smooth boundary to Bt2.

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

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

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

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

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

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

Fang Daeng series

Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location
Elevation

Map sheet number
Landform

: Fd

: Fang Daeng (Fd)

: Typic Kandiudult, fine-loamy, kaolinitic

: October 2, 2002

: Irb Kheoruenromne, Piboon Kanghae, Saowanuch
Tawornpruek, Punyisa Trakoonyingcharoen, Sumitra
Watana, Suphicha Thanachit, Thanapol Srisupha-olarn

: Ban Bang Jak, Tambon Chum Kho, Amphoe Pathiu,
Changwat Chumphon

: Approximately 81 m (MSL)

: 4830 I Coordination : 47 540716E, 1191351N

1. Physiographic position  : Crestal slope of low hill
2. Surrounding land form  : Undulating
3. Slope on which profile site : 2% Aspect : North-east

Land use

Annual rainfall
Mean temperature
Climate

Others

: Rainforest species under para rubber
: Approximately 2,500 mm

: Approximately 28°C

: Tropical Monsoonal

: Agricultural

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

: Residuum derived from clastic sedimentary rock
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling



II1 Profile description

Horizon

Ap

Btl

Bt2

Bt3

Bt4

Bt5

Bt6

Depth (cm)
0-10

10-30

30-50

50-78

78-103

103-132

132-165
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Description

Mixed yellowish red (5YR 5/8) 50% and red (2.5YR4/6) 50%;
sandy loam; moderate fine and medium subangular blocky
structure; hard dry, firm moist, slightly sticky and slightly plastic;
common very fine, fine and few medium vesicular and few fine
simple tubular pores; common very fine and fine roots; few traces
of dead roots; neutral (field pH 7.0); clear, smooth boundary to Btl.

Red (2.5YR 4/8); sandy clay loam; moderate fine and medium
subangular blocky structure; hard dry, firm moist, slightly sticky
and moderately plastic; common faint clay coats mainly on pore
walls; common very fine, fine and few medium vesicular and few
fine simple tubular pores; common very fine, fine and medium
roots; few variegated sands; very strongly acid (field pH 5.0); clear,
smooth boundary to Bt2.

Red (2.5YR 4/8); sandy clay loam; moderate fine and medium
subangular blocky structure; hard dry, firm moist, slightly sticky
and moderately plastic; common faint clay coats on ped faces and
mainly on pore walls; common very fine, fine and medium
vesicular and few fine simple tubular pores; common very fine, fine
and medium roots; very strongly acid (field pH 5.0); clear, smooth
boundary to Bt3.

Red (2.5YR 4/8); sandy clay loam; moderately weak fine and
medium subangular blocky structure; hard dry, slightly firm moist,
slightly sticky and moderately plastic; common faint clay coats on
ped faces and mainly on pore walls; many very fine, fine and
common medium vesicular and few fine simple tubular pores;
common very fine, fine and medium roots; few fine quartz fragments
and variegated sands; very strongly acid (field pH 5.0); gradual,
smooth boundary to Bt4.

Red (2.5YR 4/8); sandy clay; moderately weak fine and medium
subangular blocky; hard dry, slightly firm moist, slightly sticky and
moderately plastic; few faint clay coats on ped faces and pore walls;
common very fine, fine and few medium vesicular and few fine
simple tubular pores; common very fine, fine and medium roots;
few fine variegated sands; very strongly acid (field pH 5.0); clear,
smooth boundary to Bt5.

Red (2.5YR 4/8); sandy clay; moderately weak fine and medium
subangular blocky structure; hard dry, firm moist, slightly sticky
and moderately plastic; few faint clay coats on ped faces and pore
walls; common very fine, fine and medium vesicular and very
fewfine simple tubular pores; common very fine, fine and medium
roots; few fine variegated sands; very strongly acid (field pH 5.0);
gradual, smooth boundary to Bt6.

Red (2.5YR 4/8); sandy clay; moderately weak fine and medium
semi-angular blocky structure; hard dry, firm moist, slightly sticky
and moderately plastic; few faint clay coats on ped faces and pore
walls; many very fine, fine and common medium vesicular and few
fine simple tubular pores; few very fine and fine roots; very few
fine variegated sands; very strongly acid (field pH 5.0); gradual,
smooth boundary to Bt7.
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165-200
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Red (2.5YR 4/8); sandy clay; moderately weak fine and medium
semi-angular blocky structure; hard dry, firm moist, slightly sticky
and moderately plastic; few faint clay coats on ped faces and pore
walls; many very fine, fine and common medium vesicular and few
fine simple tubular pores; very few very fine and fine roots; few
trace of dead roots, few fine variegated sands; very strongly acid
(field pH 5.0).

Krabi series

I Information on the site

Profile symbol : Kbi

Soil name : Krabi series (Kbi)

Classification : Typic Kandiudult, fine-loamy, kaolinitic

Date of examination : September 24, 2002

Described by : Irb Kheoruenromne, Piboon Kanghae, Saowanuch
Tawornpruek, Punyisa Trakoonyingcharoen, Sumitra
Watana, Suphicha Thanachit and Thanapol Srisuphaolarn

Location : Oil palm possessing platform, Ban Nai Rai, Tambon Nong
Talay, Amphoe Muang, Changwat Krabi

Elevation : Approximately 87 m (MSL)

Map sheet number : 4725 11 Coordination : 47 478114E, 0897565N

Landform

1. Physiographic position  : Shoulder slope of low hill

2. Surrounding land form  : Mainly rolling

3. Slope on which profile site : 7% Aspect : South-east

Land use : Tropical rainforest species, para rubber, rambutan, coconut,

Annual rainfall
Mean temperature

Climate
Others

tree legume
: Approximately 2,600 mm
: Approximately 28°C
: Tropical Monsoonal

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon

Ap

Depth (cm)
0-20

: Residuum and colluvium derived from clastic rocks
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling

Description

Yellowish red (5YR 4/6); sandy clay loam; moderate fine and
medium subangular blocky structure; slightly hard dry, firm moist,
slightly sticky and moderately plastic; common distinct clay bridges
among sand grains and clay coats on ped faces and pore walls;
common very fine, fine vesicular and few fine simple tubular pores;
many very fine, fine and common medium and coarse roots; common
traces of dead roots; very strongly acid (field pH 5.0); clear, smooth
boundary to Bt1.



Btl

Bt2

Bt3

Bt4

Bt5

Bt6

20-44

44-65

65-93

93-123

123-153

153-190+
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Red (2.5YR 4/6); sandy clay loam; moderate fine and medium semi-
angular blocky structure; slightly hard dry, firm moist, slightly sticky
and moderately plastic; common distinct clay bridges among sand
grains and clay coats on ped faces and pore walls; common very fine,
fine vesicular and few fine simple tubular pores; common very fine,
fine, medium and coarse roots; few fine variegated sands, large
termite nest across; very strongly acid (field pH 4.5); clear, smooth
boundary to Bt2.

Yellowish red (5YR 4/6); sandy clay loam; moderate fine and
medium semi-angular blocky structure; slightly hard dry, firm moist,
slightly sticky and moderately plastic; common distinct clay bridges
among sand grains and clay coats on ped faces and pore walls;
common very fine, fine vesicular and common fine simple tubular
pores; common very fine, fine, medium and many coarse roots; few
fine variegated sands; very strongly acid (field pH 4.5); clear, smooth
boundary to Bt3.

Red (2.5YR 4/8); sandy clay loam; moderate fine and medium semi-
angular blocky structure; slightly hard dry, firm moist, slightly sticky
and moderately plastic; common distinct clay bridges among sand
grains and clay coats on ped faces and pore walls (similar to Bt2 but
more clay coats on ped faces and pore walls); common very fine,
fine, medium vesicular and few fine simple tubular pores; common
very fine, fine and many medium and coarse roots; few fine
variegated sands; very strongly acid (field pH 4.5); clear, smooth
boundary to Bt4.

Red (2.5YR 4/8); sandy clay loam; moderately weak fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
slightly sticky and moderately plastic; common distinct clay bridges
among sand grains and clay coats on ped faces and pore walls (similar
to Bt3 but size of clay bridges is smaller than appears than that it);
many very fine, fine and medium vesicular pores; common very fine,
fine and many medium and coarse roots; few fine variegated sand,
strongly acid (field pH 5.5); clear, smooth boundary to Bt5.

Red (2.5YR 4/8); clay loam; moderate fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly sticky
and moderately plastic; common distinct clay coats on ped faces and
pore walls and common spots of distinct clay bridges among sand
grains; many very fine, fine, common medium vesicular and common
very fine and fine simple tubular pores; common very fine, fine,
medium and coarse roots; few very fine variegated sand; strongly
acid (field pH 5.5); clear, smooth boundary to Bt.

Red (2.5YR 4/6); sandy clay; moderate fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly sticky
and moderately plastic; common distinct clay bridges among sand
grains and clay coats on ped faces and pore walls; many very fine,
fine, common medium vesicular and few fine simple tubular pores;
few very fine, fine, common medium and few coarse roots; few very
fine variegated sands; strongly acid (field pH5.5).
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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: 4%

Land use

Annual rainfall
Mean temperature
Climate

Others
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Thai Mueang series (Tim 1)

: Tim 1

: Thai Mueang (Tim)

: Typic Kandiudult

: January 4, 2008

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

: Approximately 1 km South of Bowin Village turn off, Moo 5
Ban Khao Kayay, Tambon Bowin, Amphoe Sri Racha,
Changwat Chon buri

: Approximately 137 m (MSL) . N

: 4830 I Coordination : 47P 0722487 1443621

: Shoulder slope of residual hill
: Undulating

Aspect : North

: Cassava field

: Approximately 1,600 mm

: Approximately 26°C

: Tropical Monsoonal

: Agricultural and settlements

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)
Apl 0-12
Ap2 12-26

: Residuum derived from weathered coarse grains granite
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling

Description

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

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

Bt3

Bt4

Bt5

Bt6

26-40

40-60

60-80

80-110

110-140

140-170
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Mixed reddish yellow (5YR 6/8) 70% and reddish yellow (5YR
6/6) 30; sandy loam; moderate fine and medium semi-angular
blocky structure; hard dry, slightly firm moist, slightly sticky and
slightly plastic; few faint clay bridges among sand grains and few
faint clay coats on pore walls; very few variegated sands and
common quartz fragments; few very fine and common fine
vesicular and few fine tubular pores; few very fine and fine roots;
few traces of charcoal fragments; very strongly acid (field pH 5.0);
clear, smooth boundary to Bt2.

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

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

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

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

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

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation

Map sheet number
Landform

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

Thai Mueang series Tim 2

: Tim 2

: Thai Mueang (Tim)

: Typic Kandiudult

: January 4, 2008

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

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

: Approximately 54 m (MSL) . N

: 4830 I Coordination : 48P 0775040 1428966

: Upper dissected footslope
: Undulating

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

Land use

Annual rainfall
Mean temperature
Climate

Others

: Para rubber plantation intercropped with pineapple

: Approximately 1,600 mm

: Approximately 26°C

: Tropical Monsoonal

: Agriculture and settlements, banana, bamboo and local weeds

II General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon Depth (cm)
Ap 0-21

: Wash over residuum derived from weathered granite
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling

Description

Mixed brown (10YR 4/3) 70% and light yellowish brown (10YR
6/4) 30%; sandy loam; moderate fine and medium subangular
blocky structure; slightly hard dry; slightly firm moist; slightly
sticky and slightly plastic; many variegated sands; common very
fine and fine vesicular pores; common very fine, fine and few
medium and coarse roots; few charcoal fragments, few traces of
dead roots; moderately acid (field pH 6.0); abrupt, smooth
boundary to Btl1.



Btl

Bt2

Bt3

Bt4

BtS

Bv

21-45

45-74

74-104

104-140

140-170

170-200+
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Mixed light yellowish brown (10YR 6/4) 40%, brownish yellow
(10YR 6/6) 40% and brown (10YR 4/3) 20%; sandy clay loam;
moderate fine and medium semi-angular blocky structure; hard
dry; slightly firm moist; sticky and plastic; few faint clay coats on
pore walls and clay bridges among sand gains; common variegated
sands; few very fine, common fine and few medium vesicular
pores; common very fine, fine and few medium roots; few small
ant’s nests and few traces of dead roots; strongly acid (field pH
5.5); clear, smooth boundary to Bt2.

Mixed reddish yellow (7.5YR 6/6) 90% and brown (7.5YR 5/3)
10%; sandy clay loam; moderate fine and medium subangular
blocky structure; hard dry; slightly firm moist; moderately sticky
and moderately plastic; few faint clay coats on pore walls and clay
bridges among sand gains; few variegated sands and quartz
fragments; few very fine and common fine vesicular and few fine
tubular pores; few very fine and common fine roots; very few
small ant’s nests; very strongly acid (field pH 5.0); gradual,
smooth boundary to Bt3.

Mixed reddish yellow (7.5YR 6/8) 80% and strong brown (7.5YR
5/6) 20%; sandy clay loam; moderate fine and medium subangular
blocky structure; hard dry; slightly firm moist; moderately sticky
and moderately plastic; common faint clay coats on ped faces and
pore walls, and clay bridges among sand grains; common
variegated sands and few quartz fragments; few very fine and
common fine vesicular and few fine tubular pores; few very fine
and fine roots; common large termite’s nests; very strongly acid
(field pH 5.0); gradual, smooth boundary to Bt4.

Mixed reddish yellow (7.5YR 6/8) 71%, strong brown (7.5YR 5/6)
20%, yellowish red (5 YR 5/8) 7% and yellow (10 YR 7/6) 2%;
sandy clay loam; moderate fine and medium subangular blocky
structure; hard dry; firm moist; moderately sticky and moderately
plastic; few faint clay coats on pore walls and common clay
bridges among sand grains; common variegated sands and few
quartz fragments and few krotovina; few very fine and fine and
medium vesicular and few fine tubular pore; few very fine and fine
roots; few large ant’s nests and sand pockets; strongly acid (field
pH 5.5); gradual, smooth boundary to Bt5.

Mixed strong brown (7.5YR 5/6) 63%, reddish yellow (5 YR 6/8)
30%, yellowish red (5 YR 5/8) 5% and yellow (10 YR 7/6) 2%;
slightly gravelly sandy clay loam; moderate fine and medium
subangular blocky structure; slightly hard dry; slightly firm moist;
moderately sticky and moderately plastic; few faint clay coats on
pore walls and common clay bridges among sand grains; common
variegated sands and few quartz fragments; few very fine and fine
and medium vesicular and few fine tubular pores; few very fine
and fine roots; few large ant’s nests and few iron oxide nodules;
strongly acid (field pH 5.5); clear, smooth boundary to Bv.

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

pH 5.5).

Huai Pong series

I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation

Map sheet number

:Hp

: Huai Pong series (Hp)

: Typic kandiudult

: December 8, 2007

: Irb Kheoruenromne, Mahithon Putiso, Worachart
Wisawapipat, Timtong Darunsontaya, Chutamart Kaewmano,
Natthapol Chittamart and Bussayarat Mokmoor

: At Cassava Field Trial Area in Huai Pong Field Crop Station,
1 km from Sukhumvit, Huai Pong crop station, Tambon Huai
Pong, Amphoe Muang, Changwat Rayong

: Approximately 37 m (MSLE)

: Coordination : 47 0732184 1408969

Landform
1. Physiographic position  : Lower midslope of residual hill
2. Surrounding land form  : Undulating

3. Slope on which profile site: 2%  Aspect : 30° Asimuth

Land use

Annual rainfall
Mean temperature

Climate
Others

: Cassava field trial plot

: Approximately 1,361 mm

: Approximately 28 °C

: Tropical Monsoonal

: Settlement and agricultural uses

II General information on the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon

Apl

Ap2

Depth (cm)
0-18

18-35

: Residuum derived from weathered granite
: Well drained

: Moderate

: Moderate

: 210 cm at time of sampling

Description

Light brownish gray (10YR 6/2); sandy loam; moderate fine and
medium subangular blocky structure; hard dry, slightly firm moist,
slightly sticky and slightly plastic; common variegated sands;
common very fine and fine vesicular pores; common very fine and
fine roots; few traces of dead roots; very strongly acid (field pH 4.5);
clear, smooth boundary to Ap2.

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

Btl 35-65 Mixed pale brown (10YR 6/3) 85% and light brownish gray (10YR
6/2) 15%; sandy clay loam; moderate fine and medium angular
blocky structure; hard dry, firm moist, moderately sticky and
moderately plastic; few clay bridges among sand grains, faint clay
coats on pore walls and ped surfaces; common variegated sands, few
quartz fragments; common very fine, fine vesicular and few fine
tubular pores; few very fine, fine and medium roots; few traces of
dead roots; extremely acid (field pH 4.0); gradual, smooth boundary
to Bt2.

Bt2 65-98 Mixed Pale brown (10YR 6/3) 85% and light gray (10YR 7/2) 15%;
sandy clay; moderate medium and coarse semi-angular blocky
structure; hard dry, firm moist, very sticky and very plastic;
common clay bridges among sand grains, common faint clay coats
on pore walls and ped faces; common variegated sands, few quartz
fragments; few very fine, common fine vesicular and few fine
tubular pores; very few very fine, fine roots; few traces of dead
roots; extremely acid (field pH 4.0); gradual, smooth boundary to
Bt3.

Bt3 98-130  Mixed pale brown (10YR 6/3) 68% and light gray (10YR 7/2) 20%;
few fine yellowish brown (10YR 5/6) < 12% mottles; sandy clay
loam; moderate fine and medium semi-angular blocky structure;
slightly hard dry, firm moist, moderately sticky and moderately
plastic; few clay bridges among sand grains, faint clay coats on pore
walls and ped faces; common variegated sands, few quartz
fragments and few fine cracks; common very fine, fine vesicular and
few fine tubular pores; very few very fine, fine roots; few traces of
dead roots; very strongly acid (field pH 4.5); clear, smooth boundary
to Bt4.

Bt4 130-150  Mixed pale brown (10YR 6/3) 78% and light gray (10YR 7/2) 20%;
few fine yellowish brown (10YR 5/6) 2% mottles; sandy clay loam;
moderate medium and coarse semi-angular blocky structure; slightly
hard dry, slightly firm moist, moderately sticky and moderately
plastic; few clay bridges among sand grains, faint clay coats on pore
walls and ped faces; many variegated sands and few fine cracks; few
very fine, common fine vesicular and few fine tubular pores; very
few very fine, fine roots; few traces of dead roots; neutral (field pH
4.5); clear, smooth boundary to Bt5.

Bt5 150-172  Mixed pale brown (10YR 6/3) 70% and light gray (10YR 7/2) 20% ;
common medium and coarse yellowish red (5YR 5/6) 10% and
common medium brownish yellow (10YR 6/8) 10% mottles; sandy
clay loam; moderate medium and coarse semi-angular blocky
structure; slightly hard dry, slightly firm moist, moderately sticky
and moderately plastic; few faint clay coats on pore walls mainly;
many variegated sands, few fine cracks and few large spots of iron
oxides coated sands; few very fine, common fine vesicular and few
fine tubular pores; very few very fine, fine roots; few traces of dead
roots; very strongly acid (field pH 4.5); clear, smooth boundary to
Bt6.

Bt6 172-200+ Mixed very pale brown (10YR 7/4) 55% and light gray (10YR 7/2)
20%; common medium and coarse brownish yellow (10YR 6/8)
10% and common medium and coarse red (2.5YR 4/8) 15% mottles;
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slightly gravelly sandy clay loam; moderate medium and coarse
semi-angular blocky structure; slightly hard dry, slightly firm moist,
moderately sticky and moderately plastic; common faint clay
bridges among sand grains, faint clay coats on pore walls and ped
faces; few variegated sands and quartz fragments; few very fine,
common fine medium vesicular and few fine tubular pores;
practically no roots; common large spots of iron oxides coated
sands; very strongly acid (field pH 4.5).

Chumphon series

I Information on the site

Profile symbol : Cp

Soil name : Chumphon series (Cp)

Classification : Typic Plinthudult

Date of examination : February 3, 2001

Location : Approximately 30 km. West of Phetchakasem road at Km
441.7, Ban Tam Chaiyapruek, Tambon Khao Chaiyaraj,
Amphoe Pathiu, Chumphon Province

Elevation : Approximately 125 m (MSL)

Map sheet number : 4830 IV Coordination: 47 532040E, 1209079N

Landform

1. Physiographic position  : Erosional terrace

2. Surrounding land form  : Rolling

3. Slope on which profile site: 11% Aspect: E 350 S (NW-facing)

Land use : Para-rubber plantation

Annual rainfall

Climate

: 1,883 mm Mean temperature: 26.8°C
: Tropical monsoon

II General information on the soil

Parent material

Drainage
Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon

Ap

Bt

Depth (cm)
0-14

14-32

: Local wash over residuum derived from metasedimentary
rocks (phyllite and quartzite)

: Well drained

: Moderate

: Medium

: Deeper than 2 m at time of sampling

Description

Dark yellowish brown (10YR 4/4); clear many fine distinct strong
brown (7.5YR 5/8) mottles; sandy loam; moderate fine and medium
subangular blocky structure; slightly hard dry, firm moist, slightly
sticky and slightly plastic; few faint clay coats on ped faces and pore
walls; common very fine and fine vesicular and few fine simple
tubular pores; many very fine, fine and medium roots; some traces of
dead roots; strongly acid (field pH 5.5 ); clear and smooth boundary
to Bt.

Mixed light yellowish brown (10YR 6/4) 60% and brownish yellow
(I0YR 4/6) 40%; sandy clay loam; moderate fine and medium
subangular blocky structure; hard dry, firm moist, slightly sticky and
slightly plastic; few faint clay coats on ped faces and pore walls;
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Bvl

Bv2

Bv3

BCrv

32-65

65-105/107

107-150

150-170/175

175-200+

128

many very fine and fine vesicular and few fine simple tubular pores;
common very fine, fine and medium roots; few fine iron oxide
nodules and concretions; strongly acid (field pH 5.5); clear and
smooth boundary to Btc.

Mixed light yellowish brown (10YR 6/4) 30% and red (10R 4/8)
20%; weak red (10R 4/4) 15%, red (10R 4/6) 15%, dusky red (10R
3/3) 10% and black (10YR 2/1) 10% nodules; gravelly sandy clay;
moderate fine and medium subangular blocky structure; hard dry,
firm moist, moderately sticky and moderately plastic; common
distinct clay coats and ferri-argillan on ped faces, pore walls and some
on nodules and concretions surfaces; few very fine, fine vesicular
pores; few very fine, fine roots; common 0.5-0.8 cmrounded to
subrounded shaped hardened lateritic nodules; very strongly acid
(field pH 5.0); clear and smooth boundary to Bvl.

Mixed strong brown (7.5YR 4/6) 25%, light brownish gray (10YR
6/2) 15%, pale yellow (2.5Y 7/3) 15%, red (10R 4/8) 10%; dusky red
(10R 3/2) 10%, dusky red (10R 3/3) 10% and brownish yellow (10YR
6/8) 5% nodules; very gravelly sandy clay; strong fine and medium
subangular blocky structure parting along ped surfaces and ped (semi-
hardened) accumulation surfaces; hard dry, firm moist, moderately
sticky and moderately plastic, common distinct clay coats and ferri-
argillan on ped faces and pore walls; few very fine, common fine, few
medium vesicular and few very fine simple tubular pores; few very
fine, fine roots; common 0.3-0.5 cm rounded shaped semi-hardened
and hardened lateritic nodules; very strongly acid (field pH 5.0); clear
and smooth boundary to Bv2.

Mixed pale brown (10YR 6/3) 25% and yellowish brown (10YR 5/8)
10%, strong brown (7.5YR 4/6) 10%, 10YR 7/2, 5% and 10YR 2/1,
5%; red (10R 4/6) 20% and red (10R 4/8) 15% soft plinthites; dusky
red (I0R 3/3) 10% semi-hardened nodules; gravelly sandy clay;
moderate fine and medium subangular blocky structure parting along
ped and semi-hardened accumulation surfaces; hard dry, firm moist,
moderately sticky and moderately plastic; common distinct clay coats
and ferri-argillan on ped faces and pore walls; few very fine, common
fine, few medium vesicular pores; few very fine, fine roots; partially
soft plinthite segregations along few 0.3-0.5 cm rounded shaped semi-
hardened lateritic nodules; very strongly acid (field pH 5.0); clear and
smooth boundary to Bv3.

Mixed light gray (2.5Y 7/1) 50%, yellowish brown (10YR 5/8) 5%
and strong brown (7.5YR 4/6) 5%; red (10R 4/8) 15%, dark red
(2.5YR 4/8) 10%, brownish yellow (10YR 6/8) 10% and yellowish
red (5YR 4/6) 5% soft plinthites; sandy clay; moderate fine and
medium subangular blocky structure; hard dry, firm moist,
moderately sticky and moderately plastic; common distinct clay coats
and ferri-argillan on ped faces and pore walls; few very fine, fine
vesicular pores; few very fine, fine roots; common fine cracks;
common generally various size of soft plinthite separations; very
strongly acid (field pH 5.0); clear and smooth boundary to BCrv.

Light gray (2.5Y 7/1) 70%; red (10R 4/8) 15% and yellowish brown
(10YR 5/8) 10% and reddish yellow (7.5YR 6/8) 5% soft plinthites;
gravelly sandy clay; strong medium and coarse semiangular blocky
structure partially retaining weathered rock structure; hard dry, very
firm moist, moderately sticky and moderately plastic; common
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distinct clay coats and ferri-argillan on ped faces and pore walls; few
very fine, common fine vesicular pores; practically no roots; distinct
soft plinthite separations with common retain weathered rock
structure; very strongly acid (field pH 5.0).

Sadao series

I Information on the site

Profile symbol

Soil nam

(<

Classification
Date of examination

: Sd

: Sadao (Sd)

: Typic Kandiudult, fine-loamy, kaolinitic
: October 2, 2002

Described by : Irb Kheoruenromne, Piboon Kanghae, Saowanuch
Tawornpruek, Punyisa Trakoonyingcharoen, Sumitra
Watana, Suphicha Thanachit, Thanapol Srisupha-olarn

Location : East of Nong Sai-Thung Wao Lan road at 3.5 km in KMITL
(Chumphon Campus), Tambon Chum Kho, Amphoe Pathiu,
Changwat Chumphon

Elevation : Approximately 72 m (MSL)

Map sheet number : 4829 IV Coordination : 47 540123E, 186051N

Landform

1. Physiographic position  : High local alluvial terrace

2. Surrounding land form  : Undulating

3. Slope on which profile site : 2% Aspect : West

Land use : Coconut

Annual rainfall : Approximately 2,500 mm

Mean temperature : Approximately 28°C

Climate : Tropical Monsoonal

Others : Agricultural

II General information on the soil

Parent m

aterial

Drainage
Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon

Ap

Depth (cm)
0-15

15-27

: Local alluvium derived from clastic sedimentary rock
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling

Description

Dark yellowish brown (10YR 4/4); sandy loam; moderate fine and
medium subangular blocky structure; soft dry, friable moist, slightly
sticky and slightly plastic; many very fine and fine vesicular pores;
many very fine, fine and medium, few coarse roots; traces of dead
roots, few charcoal fragments; slightly acid (field pH 6.5); clear,
smooth boundary to E.

Yellowish red (5YR 4/6); sandy loam; moderately weak fine and
medium subangular blocky structure; soft dry, friable moist, slightly
sticky and slightly plastic; many very fine, fine and common medium
vesicular and few fine simple tubular pores; many very fine, fine and
medium, few coarse roots; very few very fine variegated sands;



Btl

Bt2

Bt3

Bt4

Bt5

Bt6

27-57

57-81

81-110

110-130

130-165

165-202
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strongly acid (field pH 5.5); clear, smooth boundary to Btl.

Yellowish red (5YR 5/8); sandy loam; moderate fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
slightly sticky and slightly plastic; few faint clay coats mostly on
pore walls and common faint clay bridges among sand grains;
common very fine, fine and few medium vesicular and few fine
simple tubular pores; common very fine, fine and medium, few
coarse roots; few fine variegated sands; strongly acid (field pH 5.5);
clear, smooth boundary to Bt2.

Yellowish red (5YR 5/8); sandy clay loam; moderate fine and
medium subangular blocky structure; slightly hard dry, slightly firm
moist, slightly sticky and slightly plastic; few faint clay coats mostly
on pore walls and common faint clay bridges among sand grains
(similar to Btl but clay coats and clay bridges more than that it);
common very fine, fine and medium vesicular and few fine simple
tubular pores; common very fine, fine and medium, few coarse roots;
few fine variegated sands; strongly acid (field pH 5.5); gradual,
smooth boundary to Bt3.

Red (2.5YR 5/8); sandy clay loam; strong fine and medium
semiangular blocky structure; slightly hard dry, firm moist, slightly
sticky and slightly plastic; few faint clay coats on ped faces and pore
walls and few faint clay bridges among sand grains; many very fine,
fine and common medium vesicular and few fine simple tubular
pores; common very fine, fine and medium, few coarse roots; few
spots of fecal accumulation of soil fauna, few fine variegated sands;
strongly acid (field pH 5.5); gradual, smooth boundary to Bt4.

Red (2.5YR 5/8); sandy clay loam; moderate fine and medium semi-
angular blocky structure; slightly hard dry, firm moist, slightly sticky
and moderately plastic; few faint clay coats mostly on pore walls and
few faint clay bridges among sand grains; many very fine, fine and
common medium vesicular and few fine simple tubular pores;
common very fine, fine and medium, few coarse roots; few fine
variegated sands; very strongly acid (field pH 5.0); clear, smooth
boundary to Bt4.

Red (2.5YR 4/8); sandy clay loam; strong fine and medium
semiangular blocky structure; hard dry, firm moist, slightly sticky
and moderately plastic; few faint clay coats mostly on pore walls and
few faint clay bridges among sand grains; common very fine, fine
and few medium vesicular and few fine simple tubular pores; few
very fine, common fine and medium roots; few traces of dead roots,
few fine variegated sands; very strongly acid (field pH 5.0); gradual,
smooth boundary to Bt6.

Red (2.5YR 4/8); sandy clay loam; moderate fine and medium semi-
angular blocky structure; slightly hard dry, firm moist, slightly sticky
and moderately plastic; few faint clay coats mostly on pore walls and
few faint clay bridges among sand grains; many very fine, common
fine and medium vesicular and few fine simple tubular pores; few
very fine, common fine and medium roots; few fine variegated sands;
very strongly acid (field pH 5.0).
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Satuek variant Suk-v

I Information on the site

Profile symbol : Satuek (Suk)

Soil name : Satuek variant (Suk-v)

Classification : Typic Paleudult

Date of examination : January 12, 2008

Described by : Irb Kheoruenromne, Chutharmard Kaewmano, Natthapol

Chittamart, Worachart Wisawapipat, Noppadon Prayunsuk,
Wipawan Insomboon, Timtong Darunsontaya

Location : Ban Nasabang, Tambon Nongginpail, Amphoe Varinchamrab,
Changwat Ubonratchathani

Elevation : Approximately 122 m (MSL)

Map sheet number : 5939 II Coordination : 48P 477943E, 1680042N

Landform

1. Physiographic position  : Top of upper middle erosional terrace

2. Surrounding landform : Undulating

3. Slope on whichprofile site : 2% Aspect : 90 Azimuth (East)

Land use : Forage Crop field

Annual rainfall : Approximately 2,036 mm

Mean temperature : Approximately 27 °C

Climate : Tropical savanna

Others : Agricultural and settlement

II General information on the soil

Parent material : Residuum derived from weathered clastic sedimentary rocks
Drainage : Well drained

Permeability : Moderate

Runoff : Moderate

Depth of ground water : More than 200 cm

IIT Profile description

Horizon  Depth (cm) Description

Ap 0-22 Mixed dark grayish brown (10YR 4/2) 90% and pale brown
(10YR6/3) 10%; sandy loam; moderately fine and medium
subangular blocky structure; slightly hard dry, friable moist, slightly
sticky and slightly plastic; common variegated sands; many very fine,
fine and few medium vesicular and few tubular pores; common very
fine, fine and few medium roots; few charcoal fragments and
common traces of dead roots; moderately acid (field pH 6.0); abrupt
and smooth boundary to Btl.

Btl 22-50 Mixed brownish yellow (10YR 6/6) 40%, light yellowish brown
(10YR 6/4) 40% and yellowish brown (10YR 5/4) 20%; sandy loam;
moderately fine and medium subangular blocky structure; hard dry,
slightly firm moist, slightly sticky and slightly plastic; few faint clay
bridges among sand grains; common variegated sands; common very
fine, fine and few medium vesicular and few fine tubular pores; few
very fine and fine roots; few charcoal fragments and few traces of
dead roots; strongly acid (field pH 5.5); clear and smooth boundary to
Bt2.
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Bt3

Bt4

Bt5

Bt6

50-75

75-105

105-135

135-165

165-200+
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Mixed brownish yellow (10YR 6/6) 80% and yellowish brown
(10YR5/4) 20%; sandy loam; moderately fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
slightly sticky and slightly plastic; few faint clay bridges among sand
grains; common variegated sands and few fine cracks; common very
fine, fine and few medium vesicular and few fine tubular pores; few
very fine and fine roots; very few traces of dead roots; strongly acid
(field pH 5.5); clear and smooth boundary to Bt3.

Mixed brownish yellow (10YR 6/6) 90% and light yellowish brown
(10YR 6/4) 10%; sandy loam; moderately fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
slightly sticky and slightly plastic; very few faint clay coats on pore
walls and few fine clay bridges among sand grains; common
variegated sands;common very fine, fine and few medium vesicular
and few fine tubular pores; few very fine and fine roots; very few
traces of dead roots; strongly acid (field pH 5.5); clear and smooth
boundary to Bt4.

Mixed brownish yellow (10YR 6/8) 90% and light yellowish brown
(10YR 6/4) 10%; sandy loam; moderately fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
slightly sticky and slightly plastic; very few faint clay coats on pore
walls and few fine clay bridges among sand grains; common
variegated sands; few very fine, common fine and few medium
vesicular and few fine tubular pores; few very fine and fine roots;
strongly acid (field pH 5.5); clear and smooth boundary to Bt5.

Mixed brownish yellow (10YR 6/6) 65%, light yellowish brown
(10YR 6/4) 30% and reddish yellow (7.5YR 6/8) 5%; sandy loam;
moderately fine and medium subangular blocky structure; slightly
hard dry, slightly firm moist, slightly sticky and slightly plastic; few
faint clay bridges among sand grains; common variegated sands; few
very fine, common fine and few medium vesicular and few fine
tubular pores; very few very fine and fine roots; very; strongly acid
(field pH5.5); gradual and smooth boundary to Bt6.

Mixed brownish yellow (10YR 6/6) 65%, light yellowish brown
(10YR 6/4) 30% and reddish yellow (7.5YR 6/8) 5%; sandy loam;
moderately fine and medium subangular blocky structure; slightly
hard dry, slightly firm moist, slightly sticky and slightly plastic; few
faint clay bridges among sand grains and very fine faint clay coats on
pore walls; common variegated sands; few very fine, common fine
and few medium vesicular and few tubular pores; practically no
roots; strongly acid (field pH 5.5).

Sattahip variant Sh-v

Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

: Sh-v

: Sattahip variant (Sh-v)

: Typic Kandiudult

: December 22, 2007

: Irb Kheoruenromne, Mahitorn Putiso, Worachart



Location

Elevation

Map sheet number

Landform

1. Physiographic position
2. Surrounding landform °
3. Slope on which profile site: 1%  Aspect : 110~ Azimuth (East south)

Land use

Annual rainfall
Mean temperature

Climate
Others
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Wisawapipat, Timtong Darunsontaya, Chutharmard
Kaewmano, Natthapol Chittmart and Bussayarat Mokmoor

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

: Approximately 80 m (MSL) N .

: 4745 1V Coordinate: 47P 0718656 , 1411195

: Dissected lower Footslope
: Undulating

: Cassava, Marigold, Para rubber, Coconut
: Approximately 1,400 mm

: Approximately 27 °C

: Tropical Monsoonal

: Settlement and agricultural

II General information on the soil

Parent material

Drainage
Permeability
Runoff

Depth of ground water

IIT Profile description

Horizon

Apl

Ap2

AB

Btl

Depth (cm)

0-10

10-23

23-42

42-75

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

: Well drained

: Moderate

: Moderate

: Deeper than 2.0 m at time of sampling

Description

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

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

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

Mixed brown (10YR 5/3) 90% and light yellowish brown (10YR



Bt2 75-100

Bt3 100-130
Bt4 130-158
Bt5 158-195+

Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by
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6/4) 10%; sandy loam; moderately weak fine and medium
subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and slightly plastic; few faint spotted clay bridges
among sand grains; common variegated sands and spotted
accumulation of organic matter, few vary fine and common fine
vesicular pores, few very fine and fine roots; strongly acid (field
pH 5.5); clear, smooth boundary to Bt2.

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

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

Mixed very pale brown (10YR 7/4) 70% and brown (10YR 5/3)
30%; sandy loam; weak fine and medium subangular blocky
structure; soft dry, friable moist, slightly sticky and slightly
plastic; few faint spotted clay bridges among sand grains;
common variegated sands and spot accumulation of quartz
fragments and sizes of quartz fragments increase; few very fine
and common fine vesicular pores, very few very fine and fine
roots; very strongly acid (field pH 5.0); clear, smooth boundary
to Bt5.

Mixed light yellowish brown (10YR 6/4) 80% and brown (10YR
5/3) 20%; slightly gravel sandy loam; weak fine and medium
subangular blocky structure; soft dry, friable moist, slightly
sticky and slightly plastic; few faint clay coating on pore walls
and nodule surfaces; common variegated sands, spot
accumulation of quartz fragments and sizes of quartz fragments
increase, and few spotted accumulation of iron and manganese
oxides; few very fine and common fine vesicular pores; very few
very fine and fine roots; a sizes of quartz fragments increase;
very strongly acid (field pH 5.5).

Kohong series

: Kh

: Kohong (Kh)

: Typic Paleudult

: February16, 2008

: Irb Kheoruenromne, Worachart Wisawapipat, Natthapol
Chittmart Timtong Darunsontaya and Darakorn Agkhadsri
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Location : Noen Ta Thoeng Hill Moo 8 Ban Bon Don, Tambon Na
Chanang, Amphoe Meang, Changwat Chumporn

Elevation : Approximately 48 m (MSL) . N

Map sheet number : 4830 I Coordination : 47 0526706, 1166063

Landform

1. Physiographic position  : Shoulder spur hill slope

2. Surrounding land form  : Undulating

3. Slope on which profile site: 4-5% Aspect : 310

Land use : Tropical orchard, Longang, coconut, mangosteen and moist

Annual rainfall
Mean temperature

Climate
Others

evergreen species remnant
: Approximately 2,500 mm
: Approximately 27°C
: Tropical Monsoonal
: Agricultural and settlements

II General information on the soil

Parent material
Drainage
Permeability

Runoff

Depth of ground water

IIT Profile description

Horizon

Ap

Btl

Bt2

Btc

Depth (cm)
0-15/20

20-50

50-80

80-105

: Colluvium derived from weathered sandstone
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling

Description

Mixed yellowish brown (10YR 5/6) 85% and brown (7.5YR 4/3)
15%:; sandy loam; moderate weak fine and medium subangular blocky
structure; slightly hard dry, friable moist, slightly sticky and non
plastic; few variegated sands; few very fine and common fine
vesicular and very few fine tubular pores; many very fine , fine and
few medium and coarse roots; few traces of dead roots; strongly acid
(field pH 5.5); clear, wave boundary to Btl.

Mixed reddish yellow (7.5YR 6/6) 85%, reddish yellow (5YR 6/8) 10%
and brown (7.5YR 5/4) 5%; sandy loam; moderate weak fine and
medium subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and non plastic; few faint clay bridges among sand grains;
few variegated sands; few very fine and common fine vesicular and few
tubular pores; common very fine, fine and medium and few coarse roots;
very strongly acid (field pH 5.0); clear, smooth boundary to Bt2.

Mixed reddish yellow (5YR 6/6) 50% and red (2.5 YR 5/6) 50%;
sandy loam; moderate fine and medium subangular blocky structure;
slightly hard dry, slightly firm moist, slightly sticky and slightly
plastic; few faint clay coats on pore walls and common faint clay
bridges among sand grains; few variegated sands; very few very fine
and common fine and common tubular pores; few very fine, fine,
medium and coarse roots; few traces of dead roots; very strongly acid
(field pH 5.0); clear, smooth boundary to Btc.

Mixed red (2.5YR 5/6) 85%, reddish yellow (5YR 6/6) 10% and red
(10R 4/8) 5%; very gravelly sandy clay loam; moderate fine and
medium subangular blocky structure parting along medium surface;
slightly hard dry, firm moist, moderately sticky and moderately
plastic; common faint clay bridges among sand grains and common
faint clay coats on pore walls; few variegated sands; very few very
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Crt2

105-140

140-180+
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fine and few fine vesicular and tubular pores; few very fine and fine
roots; common ferruginized rock fragments of various sizes and iron
oxides nodules and few traces of dead roots; very strongly acid (field
pH 5.0); clear, smooth boundary to Crtl.

Mixed red (2.5YR 5/6) 90% and red (10R 4/8) 10%; very gravelly
sandy clay loam; moderate fine and medium subangular blocky
structure parting along fine surface; hard dry, firm moist, moderately
sticky and moderately plastic; common faint clay coats on pore walls
and ped faces; few variegated sands and few fine cracks; very few
very fine and few fine vesicular and tubular pores; very few very fine
and fine roots; few iron oxides nodules and common large weathered
sandstone fragments and few traces of dead roots; very strongly acid
(field pH 4.5); gradual, smooth boundary to Crt2.

Mixed red (2.5YR 5/6) 90% and red (10R 4/8) 10%; very gravelly
sandy clay loam; moderate fine and medium subangular blocky
structure parting along fine surface; hard dry, firm moist, moderately
sticky and moderately plastic; common faint clay coats on pore walls
and ped faces; few variegated sands and few fine cracks; very few
very fine and few fine vesicular and tubular pores; very few very fine
and fine roots; few traces of dead roots and common weathered
ferruginized rock fragments very strongly acid (field pH 5.0)



M39WUINH 1 JadugIuInevesauniinmsAny

Horizon Depth Microstructure Basic mineral components c/frelated b-farbic Pedofeature
(cm) Structure Voids c/fratic  Coarse Fine fraction distribution
at 10 pm fraction
Ao Luk 1 (Ak 1): Typic Kandiudox
Ap 0-10 Granular Compound packing ~ 15:85  Quartz Red, clay to finesilt ~ Open porphyric  Porostriated Iron oxide impregnative,
typic nodules
Bto2 30-52 Crumb Compound packing ~ 10:90  Quartz Red, clay to finesilt ~ Open porphyric  Porostriated Iron oxide impregnative,
typic nodules
Bto6 140-170 Crumb Compound packing  10:90  Quartz Red, clay to finesilt ~ Open porphyric  Porostriated Iron oxide impregnative,
typic nodules
Bto7 170-200 Crumb, Compound packing, 10:90  Quartz Red, clay to finesilt ~ Open porphyric  Porostriated Iron oxide impregnative,
Subangular blocky  Planar typic nodules
Ao Luk 2 (Ak 2): Typic Kandiudox
Ap 0-17 Subangular blocky Planar 20:80  Quartz Red, clay to finesilt ~ Open porphyric Porostriated Clay coating, iron oxide
impregnative, typic nodules
Bto2 42-70 Granular, locally  Planar, compound 10:90  Quartz Red, clay to finesilt ~ Open porphyric  Porostriated Clay coating, iron oxide
subangular packing impregnative, typic nodules
Bto4 100-135 Granular, locally ~ Compound packing ~ 10:90  Quartz Red, clay to finesilt ~ Porphyric Porostriated Clay coating, iron oxide
subangular impregnative, typic nodule
Bto6 172-200 Granular, locally ~ Compound packing ~ 8:92 Quartz Red, clay to finesilt ~ Porphyric Undifferentiated  Iron oxide impregnative,

crumb subangular

typic nodules

LEl



MS1NUINN 1 (919)

Horizon Depth Microstructure Basic mineral components c/frelated b-farbic Pedofeature
(cm) Structure Voids c/fratio  Coarse Fine fraction distribution
at 10 pm fraction
Ao Luk 3 (Ak 3): Rodic Kandiudox
Ap 0-18 Granular, Compound packing,  25:75  Quartz Dark red, clay to Open porphyric  Porostriated to Clay coating, iron oxide
Subangular blocky planar fine silt undifferentiated ~ impregnative, typic nodules
Btol 18-40 Granular, Compound packing,  15:85  Quartz Dark red, clay to Open porphyric ~ Porostriated Clay coating, iron oxide
Subangular blocky planar fine silt impregnative, typic nodules
Bto3 60-90 Granular, Compound packing,  10:90  Quartz Dark red, clay to Open porphyric  Porostriated Clay coating, iron oxide
Subangular blocky planar fine silt impregnative, typic nodules
Bol 123-155 Granular Compound packing 10:90  Quartz Dark red, clay to Open porphyric  Porostriated Clay coating, iron oxide
fine silt impregnative, typic nodules
Tha mai (Ti): Typic kandiudox
Ap 0-15 Crumb Compoumd packing,  5:95 Iddingsite, basalt ~ Reddish brown, Open porphyric  Undifferentiated ~ None
chamber rock fragment, clay
pyroxene
Bol 15-42 Crumb Compoumd packing,  5:95 Iddingsite, basalt ~ Reddish brown, Open porphyric  Undifferentiated ~ None
chamber rock fragment, clay
pyroxene
Btol 67-100 Crumb Compound packing,  5:95 Iddingsite, basalt ~ Reddish brown, Open porphyric  Undifferentiated ~ None
chamber rock fragment, clay
pyroxene
Bto3 135-165 Crumb Compound packing,  5:95 Iddingsite, basalt ~ Reddish brown, Open porphyric  Undifferentiated ~ None
chamber rock fragment, clay
pyroxene

8¢€1



MSWUINH 1 (910)

Horizon Depth Microstructure Basic mineral components c/frelated b-farbic Pedofeature
(cm) Structure Voids c/fratio  Coarse Fine fraction distribution
at 10 pm fraction
Nong Bon 1 (Nb 1): Typic Kandiudox
Ap 0-18 Granular, Crumb  Compound packing 5:95 Quartz, mica schist Yellowish brown, Open porphyric  Undifferentiated ~ Iron oxide impregnative
clay nodules
Btl 18-40 Granular, Crumb  Compound packing 10:90  Quartz, mica schist Yellowish brown, Open porphyric  Undifferentiated ~ Clay mixed with iron
clay oxide, Iron oxide
impregnative nodules
Bt3 65-95 Granular, Crumb  Compound packing 10:90  Quartz, mica Yellowish brown, Open porphyric  Undifferentiated ~ Clay mixed with iron
schist, lithorelicts  clay oxide, Iron oxide
basalt impregnative nodules
Btol 95-120 Granular, Crumb  Compound packing 10:90  Quartz, mica Yellowish brown, Open porphyric  Undifferentiated ~ Clay mixed with iron
schist, lithorelicts ~ clay oxide, Iron oxide
basalt impregnative nodules
Nong Bon 2 (Nb 2): Typic Kandiudox
Ap 0-10 Crumb Compound packing 1090  Quartz Reddish brown, clay =~ Open porphyric Undifferentiated ~ None
Btl 10:30 Crumb Compoumd packing ~ 5:95 Quartz, weathered ~ Yellow brown, clay =~ Open porphyric  Undifferentiated. ~ None
olivine
Bt3 50-80 Crumb Compound packing 10:90  Quartz, weathered Yellow brown, clay ~ Open porphyric  Undifferentiated  None
olivine
Btol 80-110 Crumb Compound packing 10:90  Quartz, weathered Yellow brown, clay ~ Open porphyric Undifferentiated ~ None

olivine
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MSWUINH 1 (910)

Horizon Depth Microstructure Basic mineral components c/frelated b-farbic Pedofeature
(cm) Structure Voids c/fratio  Coarse Fine fraction distribution
at 10 pm fraction
Phang-na (Pga): Typic Paleudult
Apl 0-20 Vughy Vughs 80:20  Quartz Brown to dark brown  Gefuric, Undifferentiated ~ None
clay to fine silt Chitonic
Bt3 70-110 Vughy Vughs 60:40  Quartz Pale brown clay to Gefuric, Undifferentiated  Clay coating
fine silt Chitonic
BtS 140-170 Vughy Vughs 20:80  Quartz Pale brown clay to Gefuric, Undifferentiated ~ Clay mixed with iron oxide
fine silt Chitonic mottles
Khlong chak (Kc): Typic Paleudult
Ap 0-15/20 Subangular Planar 20:80  Quartz Yellowish brown, Porphyric Stipple speckled  Iron oxide impregnative
blocky, granular clay to fine silt to undifferentiated nodules
Btl 15/20-32 Subangular Planar 25775  Quartz Yellowish brown, Porphyric Stipple speckled  Iron oxide impregnative
blocky, granular clay to fine silt to undifferentiated nodules
Bt3 52-88 Subangular Planar 25:75  Quartz Yellowish brown, Porphyric Stipple speckled  Iron oxide impregnative
blocky, granular clay to fine silt to undifferentiated nodules
Btcl 88-100 Subangular Planar 2575  Quartz Yellowish brown, Porphyric Stipple speckled  Clay mixed with iron
blocky, granular Clay to fine silt to undifferentiated oxide, iron oxide

impregnative nodules
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MSWUINH 1 (910)

Horizon Depth Microstructure Basic mineral components c/frelated b-farbic Pedofeature
(cm) Structure Voids c/fratio  Coarse Fine fraction distribution
at 10 um fraction

Pathiu (Ptu): Kandiudalfic Eutrudox

Ap 0-20 Intergranular, Vughs 80:20  Quartz Dark brown clay to Enaulic, Undifferentiated  Iron oxide impregnative,
locally pellicular fine silt chitonic typic nodules

Btol 20-46 Granular, bridge ~ Vughs 50:50 Quartz Red, clay to finesilt ~ Open porphyric Undifferentiated  Iron oxide impregnative,

typic nodules
Bto3 75-104 Granular Vughs 45:55  Quartz Red, clay to finesilt ~ Open porphyric Undifferentiated ~ Iron oxide impregnative,
typic nodules

Bto5 128-155 Complex, Vughs 25:75  Quartz Red, clay to finesilt ~ Open porphyric Undifferentiated  Iron oxide impregnative,
Subangular typic nodules
blocky

Phuket (Pk): Typic Plinthudult

Btl 12-35 Subangular Planar, vughs 60:40  Quartz Yellowish brown, Close porphyric  Stipple speckled, Ferruginous compound
blocky clay grano and nodules

porostriated

Bt3 60-80 Subangular Planar, vughs 50:50 Quartz Yellowish brown, Close porphyric  Stipple speckled,  Iron oxide locally
blocky clay porostriated impregnative

Bv 100-126 Subangular Planar, vughs 25:75  Quartz Yellowish brown, Close porphyric  Stipple speckled,  Iron oxide locally
blocky clay porostriated impregnative

14!



MSWUINH 1 (910)

Horizon Depth Microstructure Basic mineral components c/frelated b-farbic Pedofeature
(cm) Structure Voids c/fratio  Coarse Fine fraction distribution
at 10 um fraction
Fang Daeng (Fd): Typic Kandiudult
Ap 0-10 Bridged grain, Vughs 80-20  Quartz, sandstone, Brown, clay to fine Gefuric, Porostriated Clay coating, iron oxide
pellicular tourmaline, chert  silt chitonic impregnative, typic nodules
rock fragment
Btl 10-30 Bridged grain, Vughs 70:30  Quartz, chertrock Dark brown clay to Gefuric, Porostriated Clay coating, iron oxide
pellicular fragment fine silt chitonic impregnative, typic nodules
Bt3 50-78 Bridged grain Vughs 65:35  Quartz, chertrock Dark brown clay to Gefuric Porostriated Clay coating, iron oxide
fragment fine silt impregnative, typic nodules
BtS 103-132 Bridged grain Vughs 65:35  Quartz, chertrock Dark brown clay to Gefuric Porostriated Clay coating, iron oxide
ragment fine silt impregnative, typic nodules
Krabi (Kbi): Typic Kandiudult
Ap 0-20 Bridged grain Planar 80:20  Quartz, chertrock Brown, clay to fine Gefuric Porostriated Clay coating, iron oxide
fragment silt impregnative, typic nodules
Bt2 44-65 Bridged grain Planar 70:30  Quartz, chertrock Brown, clay to fine Gefuric Undifferented Clay coating, iron oxide
fragment silt impregnative, typic nodules
Bt4 93-123 Bridged grain Planar 65:35  Quartz, chertrock Brown, clay to fine Gefuric Porostriated Clay coating, iron oxide

fragment

silt

impregnative, typic nodules
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MSWUINH 1 (910)

Horizon Depth Microstructure Basic mineral components c/frelated b-farbic Pedofeature
(cm) Structure Voids c/fratio  Coarse Fine fraction distribution
at 10 pm fraction
Thai Mueang 1 (Tim 1): Typic Kandiudult
Apl 0-12 Bridged grain Simple packing 95:5 Quartz Brown to strong Gefuric Undifferentiated ~ Animal excrement
brown, clay to fine
silt
Ap2 12-26 Bridged grain Simple packing 90:10  Quartz Yellowish brown Gefuric Undifferentiated  clay coatings, Clay infilling
Bt2 40-60 Bridged grain Simple packing 85:15  Quartz Yellowish brown Gefuric Undifferentiated  clay coatings, Clay infilling
Bt3 60-80 Bridged grain Simple packing 85:15  Quartz, Yellowish brown Gefuric Undifferentiated  clay coatings, Clay infilling
weathered granite
rock fragments
BtS 110-140 Bridged grain Simple packing 85:15  Quartz, weathered Yellowish brown Gefuric Undifferentiated  clay coatings, Clay infilling
granite rock
fragments
Bt7 170-200 Bridged grain Simple packing 85:15  Quartz, weathered Yellowish brown Gefuric Undifferentiated  clay coatings, Clay infilling
granite rock
fragments
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MSWUINH 1 (910)

Horizon Depth Microstructure Basic mineral components c/frelated b-farbic Pedofeature
(cm) Structure Voids c/fratio  Coarse Fine fraction distribution
at 10 pm fraction
Thai Mueang 2 (Tim 2): Typic Kandiudult
Apl 0-21 Bridged grain Simple packing, 85:15  Quartz Yellowish brown to  Close Stipple speckled Clay coatings
Vughs light brown clay to  porphyric to
silt undifferentiated
Bt3 74-104 Vughy Vughs 50:50  Quartz Yellowish brown to  Close Stipple speckled Clay coatings, Fe-oxide
light brown clay to  porphyric to impregnated nodules
silt undifferentiated
BtS 140-170 Vughy Vughs 50:50  Quartz Yellowish brownto  Close porphyric Stipple speckled ~ Clay coatings, Fe-oxide
light brown clay to to impregnated nodules
silt undifferentiated
Bv 170-200 Vughy Vughs 50:50 Quartz Yellowish brownto  Close porphyric Stipple speckled  Clay coatings, Fe-oxide
light brown clay to to impregnated nodules
silt undifferentiated
Huai Pong (Hp): Typic Kandiudult
Apl 0-18 Pellicular, Simple packing 80:20  Quartz Pale grayish brown,  Gefuric Undifferentiated ~ None
Bridged grain clay to fine silt
Bt2 65-98 Granular Compoumd packing, 70:30  Quartz Light grayish brown  Porphyric Undifferentiated, None
planar porostriated,
granostriated.
Bt4 130-150 Granular Compound packing, 65:35  Quartz Light grayish brown  Porphyric Undifferentiated, None
planar porostriated,
granostriated.
Bt6 172-200 Granular Compound packing, 60:40  Quartz Yellow Porphyric Undifferentiated, None
planar porostriated,
granostriated.
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MSWUINN 1 (719)

Horizon Depth Microstructure Basic mineral components c/frelated b-farbic Pedofeature
(cm) Structure Voids c/fratio  Coarse Fine fraction distribution
at 10 pm fraction
Sadao (Sd): Typic Kandiudult
Ap 0-15 Bridged grain, ~ Vughs 80:20  Quartz, sandstone ~ Brown, clay to fine ~ Gefric, Porostriated Clay coating, iron oxide
pellicular fragment, chert silt chitonic impregnative nodules
fragment
E 15-27 Bridged grain, ~ Vughs 90:10  Quartz, sandstone  Brown, clay to fine ~ Gefuric, Undifferentiated  Iron oxide impregnative
pellicular fragment, chert silt chitonic nodules
fragment
Btl 27-57 Bridged grain,  Vughs 80:20  Quartz, sandstone  Brown, clay to fine ~ Gefuric Porostriated Clay coating, iron oxide
locally fragment, chert silt impregnative nodules
pellicular fragment
Bt5 130-165 Bridged grain ~ Vughs 7525  Quartz, sandstone ~ Brown, clay to fine  Gefuric Porostriated Clay coating, iron oxide
fragment, chert silt impregnative nodules
fragment
Satuek (Suk): Typic Paleudult
Ap 0-22 Bridged grain ~ Simple packing 97-3 Quartz Light brown to Gefuric Undifferentiated ~ None
brown, clay to fine
silt
Btl 22-50 Pellicular, Compoumd packing, 97-3 Quartz Light grayish brown Gefuric Undifferentiated ~ None
bridged grain planar
Bt3 75-105 Pellicular, Compound packing, 97-3 Quartz Light grayish brown Gefuric Undifferentiated ~ None
bridged grain planar
BtS 135-165 Pellicular, Compound packing, 97-3 Quartz Yellow Gefuric Undifferentiated ~ None
bridged grain planar
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MSWUINH 1 (910)

Horizon Depth Microstructure Basic mineral components c/frelated b-farbic Pedofeature
(cm) Structure Voids c/fratio  Coarse Fine fraction distribution
at 10 um Fraction
Sattahip (Sh): Typic Kandiudult
Apl 0-10 Compact grain Simple packing 98:2 Quartz, Feldspar, Grayish brown clay  Chitonic Stipple to None
Quartzite, to fine silt undifferentiated
Tourmaline
AB 32-42 Compact grain Simple packing 90:10  Quartz Grayish brown clay  Chitonic Stipple to Yellowish brown clay
to fine silt undifferentiated coatings on quartz grain
and in voids
Btl 42-75 Compact grain Simple packing 90:10  Quartz Grayish brown clay ~ Chitonic Stipple to Silt and clay coatings on
to fine silt undifferentiated quartz grain
Bt3 100-130  Compact grain Simple packing 90:10 Quartz Grayish brown clay  Chitonic Stipple to Silt and clay coatings on
to fine silt undifferentiated quartz grain
BtS 158-195  Compact grain Simple packing 90:10 Quartz Grayish brown clay ~ Chitonic Stipple to Clay mixed with iron oxide
to fine silt undifferentiated yellowish brown, Clay
infilling
Kohong (Kh): Typic Paleudult
Ap 0-15/20 Pellicular grain,  Simple packing 95:5 Quartz, sandstone ~ Brown to light Gefuric, Stippled speckled ~ None present
bridged grain rock fragment, brown, clay chitonic to undifferented
tourmaline
Bt2 50-80 Pellicular grain,  Simple packing 90:10  Quartz, sandstone ~ Brown to light Gefuric, Stippled speckled ~ None present
bridged grain rock fragment, brown, clay chitonic to undifferented
tourmaline
Btc 80-105 Pellicular grain,  Simple packing 70:30  Quartz, sandstone  Brown to light Gefuric, Stippled speckled ~ None present
bridged grain rock fragment, brown, clay chitonic to undifferented
tourmaline
Crtl 105-140  Pellicular grain,  Simple packing 70:30  Quartz, sandstone  Brown to light Gefuric, Stippled speckled ~ None present
bridged grain rock fragment, brown, clay chitonic to undifferented
tourmaline
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M5HUINT 2 Jeyaanngiiomavesiuiniimsany (nsuggienine, 2550)

' A A a 3} ~ v Y ~ v ~ ~ =
1. AunRaes1emeuvoIlsunHY (W) mﬂ’dmumsnmmﬁ“lummmam IZY AUNYT A7 YUNWT LagNISU GLL!ﬂ'l‘]J 10 il (W.f1. 2541-2550)

#011n53901MA uA. AW NA e WA Ne. AA dan ng @n WY 5. Aaoail
ﬂfﬁi_ﬁ 8.34 18.8 63.4 127 165 120 95 102 185 218 75 23 1203
EIAIGN 12.7 20.2 77.0 121 246 322 254 226 321 210 25.1 11.0 1850
fumas 252 312 545 121 358 441 463 397 379 223 34 102 2541
319 27.6 39.8 95.2 166 316 432 575 568 469 256 20.7 59 2974
YUNT 77.0 53.7 100 43.7 166 108 135 174 128 242 246 141 1617
ﬂi%‘ﬁ 26.6 29.5 88.4 114 239 192 214 202 242 322 143 78.8 1897

U = = a o = [ 4 o ~ o ~ A =
2. AURAYITIYADUVDIUNYU (C) ﬂWﬂﬁﬂTlW]ﬁ’J%’E)TﬂWﬂGlu%\iﬁ?ﬂG]faui JTYDI IUNYT A1 YUNT LlagnIsy Tuaw 109 (W.f. 2541-2550)

d011n33901NA WA, AW UA Wwe WA Ne. nA @f ne. A WE.  5.A. Aaoall
“Hﬁ“lﬁ 27.5 28.3 29.3 30.2 29.8 29.6 29.4 29.2 28.5 28.3 27.9 27.0 28.7
52899 268 281 293 301 297 294 291 288 283 278 274 263 28.4
%uwu? 26.7 27.4 28.3 28.7 28.2 27.9 27.7 27.6 27.2 27.2 27.0 26.1 27.5
A31A 269 272 281 285 280 273 270 270 270 270 274 269 27.4
NG 259 268 279 288 278 276 273 271 270 265 261 254 27.0
N3zl 28.1 28.7 26.2 29.2 28.8 28.1 28.0 27.9 27.6 27.1 27.2 271 27.8
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a

3. AuRAgUNYNgIga

U

0 =1 (1 U % ~ U ~ d' (1 ?J
('O MNADIUATIVDINIA LUIINIAYALYT TEUOI IUNYT ATIA YUNT Laznizl Ul 10 U (W.A. 2541-2550)

#011n33901NA uAa. AW WA we WA N8 pA. df ne. aA. Wy 5.A. aaoall
%013 328 331 339 348 340 336 333 330 327 329 330 324 333
52899 329 335 342 351 340 333 330 325 324 331 332 326 33.3
fumj3 326 329 334 340 328 320 316 314 315 324 324 319 32.4
A319 317 286 292 299 291 283 275 304 310 318 323 318 30.1
NG 3.0 322 335 344 330 324 320 316 319 309 305 301 32.0
A3l 293 305 306 340 325 316 316 313 311 309 312 281 31.1

4. AmaggunNaIga ('C) 11N 199 1MATUTINIArAT 52803 JUNIYT A31A YUNT taznszdl Tua 103 (W.a. 2541-2550)
go1in3I901MeA YA, AW WA we WA N8 nA. @a  ne A Wy 5.A. AaoAl
¥a1Y5 232 245 259 268 266 265 265 263 254 249 237 225 24.2
PEAIRN] 224 24.6 26.2 27.0 26.7 26.6 26.5 26.5 254 24.6 23.5 21.9 25.2
TUNY3 222 231 243 248 250 249 248 249 244 240 231 2138 23.9
A31A 223 228 239 243 244 238 236 237 234 233 232 224 23.4
YUNT 21.9 22.3 23.5 24.5 24.6 24.6 24.3 24.3 24.1 23.7 22.9 21.7 23.5
A5l 211 213 216 245 247 244 2424 242 239 235 211 205 22.9
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a 091 =) v v ~ v ~ d' =
5. dsuanirusn (o) naaiiasrvemaludaniasals sxeee JuMY3 a31a YuNs waznsed Tuaw 107 (w.e. 2541-2550)

#011n33901A wA. AW WA we WA N8 nA. da ne. aAa. Wy 5.A. Aaoall
“lfﬁlﬁ 12.3 22.7 67.1 84.4 186.2 134 138 131 236 174 44.3 4.6 1237
52899 205 348 869 103 200 168 162 124 259 174 276 9.1 1371
TuNYS 308 249 686 1633 430 537 572 447 442 271 57 10.0 3056
A319 462 121 141 210 529 784 1136 1024 581 356 692 227 5024
EUNT 644 644 1382 895 207 171 198 200 189 310 239 203 2078
A5l 253 239 725 126 229 264 247 286 257 341 142 714 2088

1 d‘ A ) [ (% =\ (% [ ~ [ ~ d‘ =y
6. ANUNAYIIVADUTIUINIUAUAN W) mﬂﬁmumaﬁ]mmﬂmqm%aus JTYDI IUNYT AT19 YUNT LlagnNIsy Tupru 109 (W.71. 2541-2550)

d011n33901A uAa. AW WA we o wA N8 nA. da ne. aA. Wy 5.A. aaoall
‘]fﬁ‘lﬁ 1.4 2.3 6.2 8.1 15.1 15.2 13.4 14.2 20.2 15.5 4.8 1.3 9.8
52899 2.3 4 6.1 8.8 15 14 14 13 184 165 4.9 1.7 9.9
funys 23 41 75 121 233 247 25 235 253 174 57 21 144
A31A 5.8 8.1 13 168 241 255 267 27 241 207 8.9 4.1 17.0
NG 7.8 43 7.7 8.5 193 188 204 204 187 213 141 8.8 142
N3zl 5.5 34 7.6 10.8 15.7 16.5 17.7 15.3 15.8 20.6 13.6 9 12.6
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M3WUINT 3 MIUUINGUUBUTOAY (191, 2552; Soil Survey Division Staff, 1993)

asenna 'l

9y
AnyULIDAU

9J F
FUIHDAUA1G

(texture classes)

AUNT Y

(sandy soils)

AUIIU

(loamy soils)

a =
AULNUYD

(clayey soils)

&
Harey

(coarse textured)

A
oreulunag

(moderately coarse-textured)

2
ol unag

(medium-textured)
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(moderately fine-textured)
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(fine textured)
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AMINHUINN 4 NUNMTUUITZAVANNHUMUUTINVOIAU

F2A1 (rating) ANUHUIUUT IV Mg m_3)
@(];1 <1.2

AouTa 1.2-1.4

thuna 1.4-1.6

AU 1.6-1.8

9 1.8-2.0

gaun >2.0

31 1Ay (2529)
d‘ Y o w 1 A 9 a Y] OZ = a
ATNNHINN S VDI INAAN ﬂﬁl‘vﬁluﬂﬁﬂﬁ%mui%ﬂﬂﬁﬂﬂﬁﬂN!ﬂM L!agﬂW‘iﬂi%LﬂJUﬂ'ﬂﬂJQﬂN
auy,mfﬂmﬁu (Land Classification Division i8¢ FAO Project Staff, 1973; Soil

Survey Division Staff, 1993)

1. ﬂﬁﬁ?iﬂﬂlmau (soil reaction), pH @u: 11 =1:1)

FZA1 (rating) Nefe (range)
LﬂuﬂﬁﬂquuidmﬂﬁQQ (ultra acid) <3.5
Lﬂuﬂmquuﬂmﬂ (extremely acid) 3.5-4.4
Wunsadainn (very strongly acid) 4.5-5.0
Wunsada (strongly acid) 5.1-5.5
Wunsatunand (moderately acid) 5.6-6.0
Wunsadntios (slightly acid) 6.1-6.5
unas (neutral) 6.6-7.3
Wuaradniios (slightly alkaline) 7.4-7.8
W1a19111na19 (moderately alkaline) 7.9-8.4
Wuarada (strongly alkaline) 8.5-9.0

duaadaun (very strongly alkaline) >9.0
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2. ’Suﬂéﬁl"fﬁq (organic matter) (% organic carbon x 1.724)

32A (rating) N (g kg_l)
&0 (VL) <5

(L) 5-10
ABUTIAT (ML) 10-15
1thunane (M) 15-25
ADUA19g (MH) 25-35

a3 (H) 35-45
N (VH) > 45

3. 1519 luTn519159Y (total nitrogen)

32A (rating) Welo (g kg'l)
&0 (VL) <10

&1 (L) 1.0-2.0
1thunae (M) 2.0-5.0

94 (H) 5.0-7.5
g931n (VH) >75

4. USmalearesandluilss Toad (available P) (Bray II)

320 (rating) e (mgkg )
G‘imm (VL) <3

§1 (L) 3-6
ABUTIAT (ML) 6-10
1thunae (M) 10-15
ADUN G (MH) 15-25

93 (H) 25-45

gaun (VH) > 45
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5. USana TwumanFouindlualse Tomd (available K) (NH,0AC)

FZA1 (rating)

Wee (mg k')

§1110 (VL)
(L)
1hunain (M)
T4 )

g9u1n (VH)

<30
30-60
60-90
90-120
> 120

6. Aanana la (extractable bases) (NH,OAc)

[

PEACH] W&y (cmol kgil)

(rating) extr. Ca extr.Mg extr.K extr.Na extr. bases
G‘iﬂﬂﬂ <2.0 <03 <0.2 <0.1 <2.6
(VL)

éi"l L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1thunais 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
M)

a3 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2
quan >20 > 8.0 >12 >2.0 >31.2
(VH)

HINBHA VL = @130 (Very Low)

L =61 (Low)

ML = AoUY1961 (Moderately Low)

M =1 1una1e (Medium)

MH = ﬂ"auslaﬁqq 1 (Moderately High)

H =g (High)

VH = gq3u1n (Very High)
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7. anuuanilasunaa leoounan

52A1 (rating) Wde (cmol kg'l)
&0 (VL) <3

(L) 35

ABUTIAT (ML) 5-10

1thunane (M) 10-15
ADUA19g (MH) 15-20

a4 (H) 20-30

N (VH) >30

8. ANONANUE (base saturation)

LA (rating) nde (%)
&1 (L) <35
1thunae (M) 35-75
94 (H) >75

a ¢ ' v A < A oy
ANININUINN 6 Lﬂﬂ!CV]fﬂilL’]J\ﬁ%ﬂ‘l]ﬂilﬂfl‘!ﬂ'ﬂﬂlﬂuﬂﬁﬂ‘ﬂﬁﬂﬂhlﬂ

5¥AY (rating) USmanrniiunsafiaia’ld (cmol ke
G‘imm (VL) <1.0

&1 (L) 1.0-2.0

1thunae (M) 2.0-5.0

ADUN G (MH) 5.0-10.0

49 (H) 10.0-20.0

qaun (VH) >20.0

M31: UINTIY (2529)
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ASIUINA 7 X-ray diffraction spacing obtained from (001) planes of layer-silicate species as

related to sample treatment

Diffraction spacing (nm)

Mineral (or minerals) Indicated

14-1.5
0.99 - 1.01
0.72-0.75
0.715
1.77-1.80
14-1.5
1.08

0.99 - 1.01
0.72-0.75
0.75
14-1.5
1.24-1.28
0.99 - 1.01
0.72-0.75
0.715

1.4

0.99 - 1.01
0.715

Mg-saturated, air-dried

Smectite, vermiculite, chlorite

Mica (illite), halloysite

Metahalloysite

Kaolinite, chlorite (2nd-order maximum)

Mg-saturated, glyceral-solvated

Smectite

Vermiculite, chlorite

Halloysite

Mica (illite)

Metahalloysite

Kaolinite, chlorite (2nd-order maximum)

K-saturated, air-dried

Chlorite, vermiculite (with interlayer aluminium)
Smectite

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

Kaolinite, chlorite (2nd-order maximum)

K-saturated, heated (550°C)

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

Chlorite (2nd-order maximum)

la: Whittig (1965)
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K = Kaolinite
Q = Quartz
I =TIllite

S = Smectite

Tim 1
Cp
Sh

T T T - T T T T 1 Ak 2
0 5 10 15 20 25 30 35

CuK,, degree 20

Y Y v A J J a ] J
ﬂ1WW‘H?ﬂ‘ﬁl ﬂﬁW\lllﬁﬂ\‘lﬂﬁlaﬂﬁlﬂuiﬂﬁlﬂﬂ“ﬁ%ﬂﬂﬂﬂﬂﬂizﬂﬂﬂl%ﬁ!tiiuﬂq&l@uﬂ1ﬂﬂm1@
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Before plants growth After plants growth

Tim 1-Top K K

K = Kaolinite

I =Illite
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Before plants growth After plants growth

Cp-top K = Kaolinite

K K I =Illite

S = Smectite

Cp-sub K K = Kaolinite
I =Illite

S = Smectite

4 6 8 10 12 14 16 18 20 4 6 8 10 12 14 16 18 20
CuKa degree 20

a ]

d‘ d' 1 a 1 (% 9 ~A A a a
MNHUINN 3 ﬂﬁl‘]JﬁfJ‘L!l,!,‘]JﬁQGUE]{IL!iGluﬂuﬂﬂulmgﬂﬁﬂﬂ@,ﬂﬂﬂﬁﬂHUﬁN’N 1uﬂuuugga$ﬂu

ANVOIYAAUYRNNT



159

Before plants growth After plants growth
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