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5.1 510 (elements)

a 1 a

yilauazUIuavessiginuludenlan (Earth crust) isvsnaseyiauazysunm

vosfunazus Tuidenlandiuuendanunusyunu 10-20 Alauns d@rulngazuszneulue

= 1 I

AudaiiSesay 95 wsnzRunvnaulazAuuusiulegunluvsnailanwindududulng

Y

[
o [y 1

LagNaaINMIasIziegniumrainudy fsimgeduegiludlng ssdussnauiiddgy

Y

NN ATIEN A SO, , TIO,, ALO;, Fe,0s FeO, MgO, CaO, Na,O, K,O, P,Os, H,0,
4{ U a 1 [ . q‘ < 1 4 &
waz CO, TUNILLIBNINTINUAN (Major elements) SIMNNULTUAIUUDENIDFINTDY (trace
elements) finazlireedinseiiu uananfeanisanuisinsessinlasinuilaganizioz
nsfnwdnseisigseatuiusemanaiuaiuly (Sed, 2534) 3nnsInsenusunn
I3 A ] A A - ' = =
swesAusznavluiUientan (m13199 5 ) nuddlegilesuunsiainuinniisndy  q fe

29n31aU (0) FaA0U (Si) azafivy (A wan (Fe) wpaldew (Ca) lutfen (Na) Tnwnawday (K)

Y
[ (% (%

wazuintideu(Mg) Usinasamasuaviiaisiuiuavdssanauievas 99 Insuninveaden
Tan on@wdusigiuinfigauszuiunswmieslianlanlagimin waziifesazves

prnal Wazdovazlasusuins Nnninseazlasiuingiy Ins1gas et NAITUNRTe 9 9

v v v 1

nwu WaenlanUsgneulumesendiauidudiulug Jednmiuuiu wasillossursswan

1%

Tans@dnlng duddnou agsenitvernanveseandiaunaiil s1neendiau Faaeu uay

Y

ovaiiii ufuudiSosazvesernouagivionas 90 Tudenlan seazduusiinuain
Juusnananesnd #dne wavorgfiluddiing veunin wunii@ey waadoy ooy way
TnunaBen dofiansalugusenlednuih Tudenlanasd S0, gean Sosay 59 Tastwiin
se%asnAe ALO; Sovay 15 Inetwein (A1 6)

M1319% 5 llauazUIunasmAinuanludentan

519 % lapiwdn % lawozaen  3Aflesou (A) % lawUSuns
29n%LU (O) 46.40 62.19 1.40 94.04
Famau (Si) 28.15 21.49 0.42 0.88
avgiliu (Al 8.23 6.54 0.51 0.48
wian (Fe) 5.63 2.16 0.74 0.49
wundi@en (Mg) 2.33 2.05 0.66 0.33
wAaLTew (Ca) 4.15 2.22 0.99 1.18
Taen (Na) 2.36 2.20 0.97 1.11
Tnuvagey (K) 2.09 1.15 1.33 1.49

1 - Klein uag Hurlbut (1985)
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AN519% 6 FRAwarUSUIuvBIRanlRnuLNNluUFaNlan

panlya (Oxides) Sovaz (%)
SiO, 59.07
ALO, 15.22
Fe,O, 310
FeO 3.71
Ca0o 5.10
MgO 3.45
Na,O 371
K,O 311
TiO, 1.03
P,Os 0.30
MnO 0.11
H,0 1.30

3 - Jackson (1964)

5.2 %y (Rocks)

' [
a a = a

AuduinginduniusssuviAuseneumesusvateydn waruulalseinnelad

q

a

1A a a 1 4 | ¢ ¥ a A 1 £
BILWYIYUALAYT bYU Muguﬂﬁ%ﬂ@UWJ‘&JLLiLLﬂﬁl‘?ﬁﬁ Wuau Auluddenlanuusmudnuaenis

Ao 3 ¥fla Ao Audell Aunznou warduuus dwlngluudenlandsenaumefudnil

waztulUssesas 95 waviiunznausosas 5 (AMNSEN1AIYIUGIIVIEN, 2548)

5.2.1 %uaall (Igneous rocks)

#ugailiinannsiduiivesdiuiiluresvaivioiunia (Magma) Negludin
anasldlulan dnsiduininednsd o agladudeililonenu uadinsidumives Magma
AnTuedesiaisiaglanusaiiloasiden srusznaumatsvesiusaiianuuwususiuunn

o A o o o I3 N v Y a . 3 I3 I a
nsiuuniusailasorfuesnlsznaumaaddnldusunn S0, 1Wulnue aunsanusiu

a v A

drtloanu 3 villa fe (1) Fudaildunsaduiiudaiingd Sio, unnninsesay 65 (2) Audail

Mdunans 1 Uuitudallndl sio, edluiidesesay 50-65 (3) Audatinlusiaduiiudaing

Si0, "esniNseLay 50

(1) wnsfmuazlslelsd (Granite waz Rhyorite) iWuiiusaidans dujisendu

n3m sadUsznaudslaevluuidansasiioguan Ao Inuneladauri¥osas 50-60
wnadlounaad Sosar 10-20 wazaresndsosay 20-30 winusaiduasiidudiules
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fuunstinvzfifoneu diufiulslelsdesiideasidon AunidaiivinlfiAnfudaians
Ussioniardlnunadou dareu uaslufoy g9 uazdindn uunildew uasuaadoution v
TAfudEng

(2) lolalsduazuoudlyd (Diorite way Andesite) \Juiudalididuiiunans fe
Lifdanvdediduiiien uiosrusznouiidfay fe unadlowaa Sovay 55-77 wouilluauas
lulelnsiSosay 25-00 fuslnunusladalns uasmesnduuaginadnten fulalelsdiide

1 = U a a 1 al (3 = dy a
neuUAgITUAULNTEe diunoudlunaziilioaziden

(3) wnuUlus wazuzeead (Gabbro wag Basalt) udiudadiiAnainiuniani
I3 A A a iaaa v P & a | )
wian Lunili@ey  dazleal@onuin wallddnsuiles ddaan ssrusznoullnsiaeya 9 1
wAaTNWNaILawPad Useunasasay 45-70 wswinasisuuntiden wu loadiu lwsendu
wazkauilua Uszumdosay 25-50 danwazlaamludunnulusaziivloneny diuiu
'3 = -dy =
yrroanlziiiioaziden

(4) pauUTRsunazfinia (Obsidian wag Pumice) Auassvdaiiduiusainiy

£ a

fregresiairuinluilentanazdunan datdu JaduninadusiunuutfedfuiuLA2

43

A o

a a a - Y A a a & a da I o g v
ueeudidsussuaazdddlamilouuny duuiidaluiunligngudn 9 uaziuvily
aoeule wmszduduiduneteiniFeguuimiinuessain

v o

(5) Hunuuiluneas (Ultrabasic rocks) tluiiugadiiusenaumiensdidusi
& & ] ¢ s 1w & ' a = 4 iAo
Wouvlanue usinanaursiiegtesuinuselifiias wazlsuSonaiudausiideduin
weslalng (Peridotite) 1Wuiiufiusenaumsuslodiuludiulug (Peridot = Olivine) #3e

Tnson@lus (Pyroxenite) agUsenaumsusinsendu (Judu

5.2.2 #unznau (sedimentary rocks)

FURLNDULNNIINNITIUNY DAFIVBINZNDULALIINSIBUTALALEASTIBN N1STTU

[ a

0uU09RNBUNLAINNITAANFAINNIVBIAULALLI TINNIE W1 Ndeg neuuuialanagiiuay
v & & o v [y S a . . a = a = a

Audutugyilinudnuaevesiuaiu (Bed or Stratification) lufiungneu Fafleuseniiu
PENOUDNTONTNINAUTY UNNNTAAUNZNDUDIUANIINITANAZNDUNINLAL (Precipitation)
YIOLAALANNTIVONVDININBUNTE TN DIINUINANAIUTIN (Fossil) Tuiungnau siinves
Wungnounnuinluiudenlan Ae Aufun1y (Shale)  %iunsie (Sandstone)  Auyu
(Limestone) #ufuunga (Marl) uagiiunsinuu (Conglomerate) unnaudinaziined

a A = dy a a1 d‘
Ushauuvealdenlan Jenseunguituiilanyssanaauluddiu Ussmnalneguuiinuly
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UsnusnquesUssmadulvnaaviluiiunynou Aedsveusaing q Midussrusynevvesiu

ALNDULEAIIUAITIN T

(1) AuAuau (Shale) 1inaNN1sURIvatRUNIATIaEIBER AR YU1ANTIELTs

(Silt) wazvuafumied (Clay) Jnduiuniivunounirazidenuin sziiaungy (Porosity)

Ao

2/ v a & ] 3 Y aaa A a A o =) - !
198 hazdnAALUUTU 4 LLaBL‘Viu‘lWUG] UNANALMUDUAU ABD LNIAT UIDUINNA LADIANFDU i

[ a a Y o & = = a g a = & Ao i
19] LYY AN IDLVRADINNULAR NN a'ﬁLGUE)lWl‘W‘UTJﬂG]LUUWUﬂBHﬂWﬂWULVTUUQL@ﬂ%i@mlﬁﬂﬂ?q

(Y «

Argillaceous wagwanmanuiemanasusiuaidudiulug Aursdaiavaaismlmss wagid

aanefudlraudufumiles danueauanysaiviunaiauiiegs Yusgivduievunied

@l

YIDVRAVDIATLTBY

(2)  #uns1e (Sandstone) Usznoumisauniavuimdansig Fediuuindu

wsPreAdnIauiUaNSeN AeluRunsievianig § fuazluediuansiton uwavaunveaLin

Y

NI185WNENIoU Ny TarvinareRuNinaINNTIeNsIEAUNIIBITaAUR LAY

ADUTNAY wasldunsnedn

(3) fiunsInun (Conglomerate) Wuiuiiloyniavuiafeunsinnay « an uas

Tnamagnul dnnuifgatesiuiunsiy wazianstinsiuaulndlensausiiuaull Aufiiia

;4 1

a o Mo ~ Y ~ | & v a
"\]']ﬂ‘ViuLW'JﬂuaausLﬂileﬂJﬂ@UaJUigIU%u‘Uﬂ LWinMﬂaummmﬁmagmm LazaIuNNLUUNDUNRY

mesalyd uananuisiuAinunsnduiiuygu deunsianay 9 wanil wansdanisiang

wazndsegludmanegategnseiunislnadeunniivamdu #unsiauu dnduwindeuly

v '
a

nay wansIndududuinanisuanineanuning  wazlilaiunidlna Aeunsiawmatasil

(%
1 v a 1

seEuAN LaviyuAouiawaual Seniulseanilin Aunsiamasy (Breccia)

L a I~ 1

(4) #uyu (Limestone) dudsenauiidifguesiiuyu fie uiwnaled dudeuuly

17
) v )

a [ Y Ao o Ao Ya = | [y [ [ a
wuududinsidAg i liiuyuiauwandeaiy lidaedud wasdnvazveuiloiu

21UARIINWINTANT WaN wazninushumiennls Auiinainfuyuituegiudaievui

Y
Isianuuand1eiulaunn duguniuslalaludeguin Sendn - Auyulalalus (Dolomitic
limestone) \Jufiuyuifiongunn danuudannnitiuyusssunuazaatsdlasnndt Und
Svnavesiuyunseasusiunidlioaatsdiuaiinasliduniidefuluausiumienfediu
= L4 = aaa [ 1
witled AgaaNysalgs wazdiujisendunng

a

(5) AuAuunsa (Marl) Wuiuyuiaansfudusiiuauiudnuazasiifosazeus

Aumillenauegun TudsenalnediiuauansaineglnalAeatuusiniuyy wayliaud

i gaRuany3 duslunguawnindilduesiuszneululzunags danuaauauyselas
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a 1 a [ A & '3 a
N1F9N 7 ALRAYVDILING € Mussrusznauluiiu

Sagazvaansusznauiiu

YUAVDIS

unsin usyaad Aunsie uyu
Quartz 31.3 0.0 69.8 3.7
Feldspars 52.3 46.2 8.4 2.2
Micas 11.5 0.0 1.2 0.0
Pyroxenes Trace 36.9 0.0 0.0
Chlorites 0.0 0.0 1.1 0.0
Amphiboles 2.4 0.0 0.0 0.0
Olivines 0.0 7.6 0.0 0.0
Carbonates 0.0 0.0 10.6 92.8
Clay minerals 0.0 0.0 6.9 1.0
Iron ores 0.5 2.8 0.3 0.3

i Briggs g Smithson (1986)

5.2.3 #uwds (Metamorphic rocks)

[ i

FUkUSIANINAUDAT Aunznau noRuklsNiognauwaltutldanlankys

Y
s

ammﬁaamﬂmm%fauuazmmﬁfuﬁqq wilavostunUslaun Aulud (Gneiss) wusaninun
nTiuunsdn (Granite) Hudad (Schist) wusanmanaInfiudainiufizendusg aofn-
loe (Quartzite) WUSAENIMNNIAINAUNTIY (Sandstone) Ausou (Marble) WUTEAINNIAIATT
anuantvaivesiuyu (limestone) AuuIU (Slate) wlsanmanNAuAuA1Y (Shale) uaz
#udlalas (Phyllite) wusanmuIaInAusuIu (Slate) wsfinvannlufiunsnou wazfiuuls

yinr1e wanseglunsei 8

(1) lud Gneiss)  wusanwulaanAiunatesie d@rulvagazuiainiusnd

o

a o

YILLANAULNTUR dnweusNd

=l Y

Ay Ao Aundndnvunalrg wazdusiSeeiudunig g vuiuiu

Ingnluasiusdseguin fis wanuadaursuazaesad usiddnazidunanlun wsenwan
oy a a o = A = oA &

wsAduaY 9 Auludlagunfssiianundaguninfy waslianuuuuiugy

1 %
ANaa & |

(2) Fnd (Schist) LWuAULUSAARIINWINAUNTEASY Ao Twineslsuunthdey
1 a" I3 [ QIJ dl < a" Y] 1 ¢ a 6 1
pguIN T887UUNY o) YUIUNU TagyaluaneMmIunieazd wazdaauninlud Inddruuin
< a U Ad Y aAa aaa & | a Aa 1a ~ ]
WUAULUTUDININOAUALINYINUNNTNTUAE LAENINAURZNDUNTLIAULAUYIUIN Tnewlu

nswdsan nludugs ssdusenavvesfiudaduandsiulauinuazinazduuniavasidenla

] ¢ Aa ' e ¢ A ¢ N ¢ oA 2 v
WWNLLﬁaﬂﬂﬂﬁgﬂaUWNa%NWﬂ LYU ﬂﬁ@ii@]sﬁmﬁ Lllaﬂa@lﬁmlﬂﬂ ‘,Lllﬂ']sm‘]ﬂ Lllallbl,llﬂflﬂflﬂ LJunU
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(3) mvsadlen (Quartzite) [WuRuuwlsvosiunse Aunvuiazuds waziilofiu

I3 s ¢ X a Y] | & = a o o a % & a o R
ziumesndilloneaiu lagluildude o WenfndwnilouAunse Juduiunaaredalaen
W Weaargdudraslifudunsedavseliaviunanegun wazdaugauanysaia
duluginaziiesudumniiuiuniy Jeazideuduiialad viselundndausuiuvesnis

LUsEN N

(4) #ugou (Marble) Linannnisanuanival (Recrystallization) veaiuyu Jddu
Lavadnangasny Ianundgeaniniuyuismnzdmiuldlunsneadne fuseussaansdn

lgroutsenninfiuyu uagaslanuniidnuvagadeiuminaniiuyuy

(5) AusuIU (Slate) tHudiuwlsiioazidanuin wusanimuianiuausiulu

an1rangin uazAuNAGun agushalndilan WedangfiazunnnusesuAnvediu

Y

ibaanemlaisindne q duiiufuaiu waglinundanueauauysaliiaiunay

(6) Aulalad (Phyllite) 1 Uuiuwysdugeniniusuiu AognaAuNAAY wae

14 ¥ 24
= 3 .

gamnfigetu uazazudann Tutuieesuiilunvunadnuiniu vlnddnvaey wasdnoudtg
Adelun g

A5199 8 YRAVDILINNULIN I UAUNLNDULAL AULUS

- . yinvasiiu
YUAVDIS — —
NUNSNDU wuds

Calcite (CaCO») Limestone Marble
Dolomite (CaMg(COs), Dolomite Marble
Quartz (SiO,) Sandstone Quartzite
Clays Shale Slate

. . v 2
Variable, silicates Conglomerate Gneiss
Variable, silicates Schstz

A .

731 : Brady wag Weil (2008)

1 v a A 3 1 o A o
ﬂi%ﬂaUﬂ’Jﬁm‘u‘U‘u’W’lL’Sﬂs]‘l/]llﬂﬂﬂﬂi%ﬂ@‘u‘ﬂ’]\‘iLL?W’NHUL“N@&I?\M

2/ a4 A a Y a | aa a o oa a X '
LLSWWUIUMHQL@?’]%M@QLWJ "ZNLL‘Uiﬁﬂ']Wf\]”lﬂLLTUE@JQNVIWU@J’]ﬂiuﬁu@ﬂu%%‘W‘UN?ﬂiu%umaﬂu LLAEWULLT

NAYHUUNS

aadUsEnaunaaiivesUsInusnsenilegluiuluienlan uandduaisien 9
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5.3 u3 (Minerals)

uhIureandeiifndunusssued Sanauiifuiuouudlined uazinisGewh
vaseznouiiuszdou Unfuduinannszuiunmmeeiunid wianmnsoudwmaunisinléd
\u 2 vila e

1) wsUguQil (Primary minerals) vdngfs widusanniunia (Magma) Tnenss
A wIndesed lun wadauns Wudu Tufudnnuwsdgugilueunirvuiansie (Sand) uae
nguda (Sit)

Ia

2) usienil (Secondary minerals) maNefie WSMAAIINNITHTIVBILTUFUNNN

9 Y

v

Y
ANUAINIUAT LAIANAZNDUNIOANKAN L WU WIRWNTeITAINN wazwanaonles Tufuay
I A a a = I ad ¥
W‘ULLiﬁqmaqumﬂiuaymmmmumum (Clay) usiluunensalneanuluruiansieudenie

M19197 9 BeRUsENEUMAATvRIUTINME AN 9 Nilegluiiuludenian

P a 1/
penUsznauludiu (%)

519

Audail (95%)”  Fufiuau (%) #unse (0.75) #uyu (0.25%)

SiO, 59.12 58.11 78.31 519
ALO; 15.34 15.40 a.76 0.81
Fe,O; 3.08 4.02 1.08 0.54
FeO 3.80 2.45 0.30 -

TiO, 1.05 0.65 0.25 0.06
Cao 5.08 3.10 550 4257
MgO 3.49 2.44 1.16 7.89
MnO 0.12 Trace Trace 0.05
KO 3.13 3.24 1.32 0.33
Na,O 3.84 1.30 0.45 0.05
CO, 0.10 2.63 5.04 41.54
P,Os 0.30 0.17 0.08 0.04
SO; - 0.65 0.07 0.05
S 0.05 - - 0.09
H,O 1.15 4.99 1.63 0.77
Total 99.65 99.15 99.95 99.98

31 : Jackson (1964)
1 ¢ s '3 a a
Yiosifudlunsdunanaedifudvesiuludentan

2/ a o
FINAULUTANY
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wsnvunnlupundanudrdglunisidussdlsenevvesiuife wsuseneuiy
(Rock forming minerals) @siflagunnuneludentan wazuuiuialan wsluAund Ay uwag

wuagiaue 9 Usenaulumeuslungusng q dsil (Aanarsdaneivigitinel, 2548)

5.3.1 wanauns (Feldspar group,XAlSi;Og)

wanaursiduwsnduiniigaluwsusenoviuanun 1luaisusznay

avalilugainnvadlnunaidoy Loy wasueadey dniinTiudumiesadluiiudail wsilied

Y
1%

Tuududsnadesiiesninduusiiaanesmuailainengausnis Inevitujnseduin
sansaAsuatiales Woaatedinalrvazdufunien wiwasaursuiseanladu 2 Usznn

=

A

(1) nunglanauns (KASI;Og) Laua wslulaslaay (Microcline) waveasin

\aa (Orthoclase) wsaasUssinnilfeguntuiudaiivssinndas wu Auunsiia dulslelsd

(2) Twan-laudianalns (NaCa(AlS Oy wstunquil lawn unadlainad
(Plagioclase)  @aduususzanifidrudsznouiluoynsusailosfusesninaluion was
waalBou lnefiusnwnuaalus (Albite, NaAlSi;Op) Teiualalfoungnaien audsesuasing

a0 § %4

(Anorthite, CaAl,Si,0g) TILALAATENDEILALT WITERINLBA ANV LS IMATLIANSD

= = & LY ! o o
avaadlgfey waslaaluudusnsidivanraunuly

= s s o v o w N A = <
Wewlasaursaanudivzlvismevsdfgvesiy Ao Inunadey sasnaudu
v o A do o a = 4 ra = Al [ .. I~ a U
AunllaidAguasiumien laglilshumiealszinnalodlud (Kaolinite) ialsuaanssi
AANUUANANAINUTDU ) IABIaNIzag 1989 NLIAIDIATIA0E1NTALY Tneags ouRILaY
1 o/ 1 <
geliog1aIms)

5.3.2 A1830% (Quartz, SiO,)

1 ¢ & [ v v 1 3 1 1 a v [y
wsArasagdinnlusuRudassasanusanalns Tuussmususenauiiunieny

4
a ] [ a

| (3 a o a A a a s (3
wsthdussAausznauidAyvestunznaulsetanitunsie nieullsussinniuaioinlyd
warfulud Tududataznuunludiudssiavunsie wazlslolad Tufuwsmiesndidu
adUsENoUNdNYeIBUNIATLIANT Y warnT1ewle WuwsTlauamusanIsaalsfuin

! 3 6 dl = [ d‘ ! d"’d
sUsveseunandesadiluvieuny vienauuy aduinIeaUadiann warussinnves
nsinule Inefdninannsiant wagvivaulaguilnaanduduie aedisusianauuy
dngniamluszeznialng 9 mesadezdinaiiindsuaueguin dilvuimdnauiunnsng

U di/ v
utle dnwaurdlionauanslidaiau

Wodusmesaduinlufunanidnfudunsiedn LazilaausIuNIn wHazinig

szurehfaudeiiiuly wsuszanitlifinnuansolunisgadulessuls 9 Jadusineims
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iy ioaanefudidslulisnfiiulselevisenivn iliauly 9 Senueauauysalin Aud
fguNM3eNIUNITEaEaIY (Leaching) HuUNaNAT 913vEdlusAmasndimanagunnla

WNSIZLIARRSATaaNRleTN wavazatetnleuaguNn

5.3.3 lun1 (Mica group)

wstunduarsusenauiireudsdudouvatusesgiluddme laedsig
Tnunaey wundidey uazwan Wudmsenauidfgvainguwstl lunmuegialuuudu
wagiuvane 9 viia TuAusznuduwiuung q eginlunielusuniavuiansieuds Tuiudal

lunnduususzneuidrfgdanvegmiliviuladaiaulufiudinanunsia lalelsd Tufiu

-

ngnouaznulununnluiulssinnideuninvuinasiden Wy fiuAuaiu (Shale) lagn

[
= |

WasuwUaaduiuwdsaedlununndau msizushundeagniuasudulun wu luwindiu

Walad (Phyllite) w3olun1Tas (Mica schist)
wstunguluniniddyuasnuegniluiley 2 Ussiam

(1) Inunglund fie dalalami (Muscovite) w3slunivn Faflsmlnunadendy

a o

aadUszneuiid1Ay Tanwasiluwiuung 9 dv1ila ansmuniifia KALASHO,,) (OH),

(2) wianlunm Ae lulelvd Biotite) W3alunidd Talismwdnuazuuniideaundu

1%
a o

aaRUsENaUNidAny FdvIeduinaldy ansvaalfe K(Mg,Fe); (AlSisO4) (OH),

lumaanedmaaiilatn uadulululelndniimanediy azasuaninns

YR ] o ¢ o = I3 o a
ﬁa’]ﬂﬁ]'ﬂﬂﬂqﬂﬂﬁqv\nﬂﬂﬂiﬂlﬁm LﬂJ@lﬂJﬂWﬁ@’]ﬂW}"\]ZSLmWLL‘V]ﬁLsUEJlI LN LLagLLlIﬂULSUEJﬂfLu@U

I v o a

drumnayyavzduduiuinvesansiduasigilulunsfiumdes wudeiiuiveyyaveus
wlanaU1siigwstlogdasninviniu

s

5.3.4 wauluauazlnsan@u (Amphibole waz Pyroxene group)

lngniluagisonuslunguildn wsymnosisuunii@en (Femo  magnesian

=

minerals) \ea91nUseneusigezgiiluddinandudouressiquaaden winididey wazwin
sramardazdidrviuiilussdusznouveusfitduiusy limnauwsdrsvdaduluwsngy

Weatu Undusgmneslsuundidsudnaznuluiudaddidunazdaan ddbiuiisendueis

&

wiu wnulus vzgead lalelsd saumsmniniiuwdsifiuswinilegunn 1wy fugesunuaundas

Tuiudeildens wsdduniiegilugn 9 Mmiluinesdunsdssinnd

'
a o w a

wstunguuenluaididgy waslininfige Ao wigosuwuaua (Hornblende)

o

1 ¥ o

duuslungulnsenduniunniian fie eelad (Augite) Taustungulnsendussidaoudne

ndMIngasukUaus iszisinuaatdauninnd wiezdsiauundideuiaznaniosnii
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Snvluanmadndnazduriendu 9 wilunguiazaaremldioidosanusfitingndy
psAUsENEUMBIZIUABLUANN wazaaefmliiiniuidu 4 mszmangnesndladliie
deuswmandaaemagilfiAefuiiadusiaaiuns waznisaaredaeglfisg iy
Ustlomisiofinldd wu uealen wan wazuunidon saemauusiumies nelufuiiin
Mnfufifuivssaniinuasdiaunisligain snosdufuiitarugauauysal

5.3.5 upalenuazlalalus (Calcite, CaCO; uaz Dolomite, CaMg(CO5),)

]

< 1 |d'd 1 d' (v = [ [~ I3 v
WunguusndaIudsenoundngy AeWINAITUDIUA Lazldueinliznaurantes

Hungnaulssianiuyu (Limestone) uaziunusussinniiugeu (Marble) uagiiuviindu 9

i a o o o iala 1%

¢ ] d, 13 A @
waabadiduksnilieguinian uazdrAyngalunquusidesruseneuiduaisusiun ey

Y 9

'
A A

aaRUsEnoUveiuyuasiiingdu 9 Weluesy vilvddde 9 du Unduealadaaradiladng

1% '
[y

1n lngazaaedudofinufisenduinifiansuaunasaieey naduwpadenluasuaiun
Fazavargluiudmsestannudntvi wenantudiaunsansiseyyavesnsuaiunlalagy
nsneansalesaslivuussiinlaziianesivesasuaulaeenlen diulalaludavazae
ginnituaaled wagliiinnesdunsandeiieans uenangulniou wieunlvaziden
) 1
\durieu

Auitinainnisaanedivesuslungull axdufuilieaziduniinnugauauysel
Aaud9ge Bnsnavesuaaleiazdreiliauluusnalndifesftuie elusuainugay

auyInITedny uagn1sanAdunIAveIRY

5.3.6 nlsa (Pyrite, FeS,)

wslulsdundiimdunsusenevludiuvane q wia sruvialuduaae
winwuflegidudwaudes wsiliinfadundnioudivasndn 9 @mdeames Ausznoul iy
wivaulny 9 dndllwlsdegun Wegnesndladalviniadailisnuaziileluinagyinliaiy
< N = v = o Y a = [
Junsaiiuanndy SnvuziduilldudnvueidAgvesdiudiendn

5.3.7 asn1lng (Apatite,Cas(PO,)s(F,CLLOH)

wsezmlndfianuddfoiduunasiunvessigweanesaluiu Uniludusines
Manivssani lulsemelnsusiisnuuasuidandnogliunin wifnuuwndsiureain
fiAnnnyadsanegthmudfiuyy

5.3.8 8U9U (Gypsum, CaSO,+2H,0)

wIBUFULARAINNNTANAENaUAINLMELE WuLsNazatetnlaraut119y Lazile

aateAawadnaziinduutniladn deiulufuisenadusnindedld aringaunilinfu

q
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W9 UNZanIaluUsNuNInIsTEaza18e Wy USnuNTlunntsy Ao Wwansansieai

T91NALIILAY

5.3.9 glad (Halite, Nacl)

wsigladnnulufuarainanaznauiay danuluusiaundunsuluvesmiv
g1alsanduiuiiinisazauniiongudd uazlasudnsnavennldnu villin1stuunghanu

a 1 a I3 v a = <3 2
wararaulufy Wy nsnuAwAulunrngiueandsaniloveslsemalng Wudu

5.3.10 usAuwitlen (Clay minerals)

wsUssaniifesrusenaudumnevaliluddinaiidudou fvuineuniednuin
drulugannii 2 Wlesiues @uiedumied) Massadradutdunsetudou 9 du 1Sonan
Layer silicate clays wshuwilenaiuisauvsesnidu 2 wanlve) 9 Ae wandldiszuundn
A = 1Y ' = a Y] ! A 2
wazwInflszuunan dlifissuundnnieadugiu (Amorphous)  d@dulngyfinu A
wiwoatauiy (Allophane) duduusiuwmienddissuundniiddey Ao

Idd a

(1) wsialadlus (Kaolinite, AliSi;015(OH)p) tWuWININ1TTASEaRUY 1:1 Apil

(%
a a

uwHwergiu wazwuddniegnavuiuyssnauiluniloniie usiwuanludnvususyfond
Falunadnsainnisaanefveterglludanedy 9 lnsrnznquusinasalns §9199iin
nNnsyiiegiui wiedvsnaurioudls Inuuniinainnisidsuwlasiaedvsnauniou

YaunanaUsluAuLnsHamazwnsDanAUTlng

Idd

(2) wineusuesalalus (Montmorillonite, Al,SigO;0(OH)xH,0) tHuLsATINg

FAFEIUUY 2:1 Ao TUHUTANT 2 Wiy wazuiuezaliu 1 wilunilmiie ansniualiiniig
Y L3 ) v go" [l ! lel‘:l -
wUsduIn insgesAUsenauwlsiuls lasanizin uslunquildinisunuinvesesneouin
aeAUsENauveITILUIAueanlUINgnsiall dnsunuievaiidulaeuuniigen wazunui
aa aw o g Y a % o § v @ | 2
Faneulavozality FavzviliAnuszquulasiadne siliaunsagadulossuuin wu Ca
+ +vy ! ] v Y o Y 1 oa & o y H i

Na wag H;0 1 seninstululassasneld vinliusviinlianansadadiiilognin wasuanildeu

Q

loaauuinle UﬂaLL'ﬁ'uau&?ua%aIaiuﬁ%LfJuLLi'ﬁﬁa Tuge dlvgasnuluiunznau uag

nsHsEaIeRveRmntn (Volcanic ash)

(3) ustasiAalad (Vermiculite, Mg;Siz01(OH),sxH,0) 1HuusNiin1sInSe s

WUREINULSUBUANDTALA UG FITANYLNA18DE19AAN8ARINY WU Nswandsuleeau
1 1 1 g.)/ al' Y] a %’ Ql' I3 I3 a Ql'

YN 999319589 unkUsRulUsuUs i M dussrusenau LLawumaﬂaaaumﬂwam

Fuld uslunguiiduwshumierlungulunififnaquisisveusinalnlng wazlulelng

wazdnazlinsunundineumisorgiun wavdsey fnluaziinnsunuiuanideudewan

(Fe") uazlooaufigngadull
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(@) uw3Balad (lite, KALAS,OLNOH),) WHuwsdumderfinuunlufiunznou
wazluanndifinnsanaznause q fdnvaslneildadousifalalas usiuneiidentuin
lunAuwnilen (Clay mica) uazazasanineglan cdanuududuvesddneuy uazevqilly
Uhunansfsgsluanimnndouiiin uitinnlelnsidoulossutiunansiegs agsilide

id@desnn wazazasunladiuilunesanilas (Buol et al, 1989)

5.3.11 wswianaanlys (Iron oxide)

' ' 1%
I o v A a o =

Junquusndrdgiibiinduinia ued wazwdeswesdiu wagnulaena q U

o

Tnsianzlugnimuwindeuveanisyivegiuiivesiusiinge 4 Mlusidndussiusznay
wislpeilusenladu 4 viln Ao usuundlng (Magnetite,Fe;0,) #i3ausinanan ussunlng
(Hematite, Fe,0s) ¥38USNANLAY kazkSIaNNDING (Goethite, HFeO,) fuustauealus

(Limonite, HFeO,) #138138n71 WIWANWADY

5.4 3un3gdng (Organic matter)

duvseingluAuwiiasliegiiendntos winddnsnaseaudfvesiueeiwin o819

Wepasmilavesrnuquanilisuuanleosuvasiuiuedivduvseing uenantusuvseing

9

LY v 1 YVa v v @ 1% Y o t% a A A v
EJ\TLUUG]’J“U’JEJIﬂ@UR]UG\’JLUUﬂE]U LL@%I‘VTWa\‘N'TL!G]aE]ﬂ"i]‘lﬂ‘lﬁﬁ’]GJ@’WT’]{LUWULWWGUE]?]WJEJ

'
aaa a

Uisenminduiiedunseinguingseuuau Ae UiAsereendindulasiioules
(Enzyme) 1Husdevililaun msusulasenled wagndauaiuseusanun dususig

A o < | = 1 [ o (%] 1 G
215N dumeiy wu lulnsiau Weawssa wasiiuzdu wNUanUaoyeaniInien1ay

=

ne39b7 TAENIETUIUNITLANIZVDIMAAEE1 UBNIINTULEIEITUTENOUMIY 9 NRIuMe

£
a = a

9
Y
Aanssuvesgauvsdasintulndlaenisduasieivesgaunid vseintulvdanaisusenau

a aa ; 49{ r-ﬂl A ! :.’/ aaa ! 1 I o w ' A b
b1 WN@EAIULUEJL‘EJ@“UENW‘ULW@’]UU LL@S‘UQﬂiU’]LL@@%EJEJ'N"\]%&Iﬂ’J']iJﬂ’]ﬂQﬂu@’]u@WWﬁW‘Uﬂ']EJ

nszUIUNITeRNTInduAnTuiualsdunidans 4 lddnezidungule awnsaas
Weouwnuldaieaun1sujiseson lasarsifiansveunazlalasiauluesdisznau

uffseiueendiau naiildfe Amsusulaeenled U1 uasndsa

Oxidation .
-C, 4H + 20, > CO, + 2H,0 + Wawuy

Enzyme

asusEnauniansuau

wazlelasiau
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HagGNsTIleaNNITaanefIvedunseing Welinnsaanemvusinieasdsuguluaadl
I3 a 2- _ P
Asuau (O) avwasudu CO,, CO5 , HCO; , CHq , 519)ATUBY

Tulastau (N) szdewdu NH,, NO, |, NO; | wiardufelulnsiau

[y

fagdu () azwdsudy S, H,S, SO5 -, SO, , CS,
Woanesa (P) azsUdswdu H,PO, , HPO,

{ i 1 v 1 = 2 2
smaugivanuaseseoninlaun H,0, O,, H, , H', OH, K', Ca~, Mg™ uaz “a

v
a = a

g23%a (Humus) Wuarsiiinduniusssurd uveskaundudeu uazAaudng

MUNMUABNITEIEAD AUIN18 US0UINIALUNYDIAITOFUFIY LAADAADEA FUARIINNIT

L3

duasrzivulndlaegaunidludiu widdassiluarsniiesdusznauunnasiulaunly

NaNUEIRLeY wanuaNURvesdlauanssegaunanilodoniluingaudy uazanian

9

=1
laidudaudaintuluserninansduasigisvesdidaies (1B, 2548)

§alfaanunsavilisenduus iedanuaessinoimsiivesnundulsglevilsedia

AeannIsMsiinuisenduuslulasiaai fsil

KALSi;Og + H | Mmicele | — = HAlSI;O5 + K | Micelle

(Microcline) (Acid silicate) (K adsorbed)

6. NSTUIUNITHWIREAUTINILAL

ety wazusisuuaninidududntutes TaenszuIUNISNINENALAY NSEUIUNIT

AA79HIMLATIALAATUITUA UnAnszuiunsiia@ndazanfuluaieniuy waztigmasdanulay

¥
=) a Aa v =

fu TuuShandoniaiouuwazguau 8NSnaveInITwANARIeNTINIRATALNIAUTULTS
890U lunszurunisaatgdinie wazn1sainsfiuaziinnisgyidesinuaaden LaLaey

Inuwvadey wasddnou vazheiusImman ozglul wasVowAIZINTY §R31dIUVRY

Y

[
v A 14

aa 1 a v < [V Y v a = .
%aﬂaumaazauumzLUummmwmsamEJmngqLﬂmﬁuummamwmﬁlm (Bray and Weil ,

Y

e

2008) uansluAnsed 10
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M15197 10 519esRUTENoURIAUlUATIUTAN 1 NINAINTAULNTHR (Granite gneiss rocks)

wazAuty B meldanniuninluuagiisnnireuguuasiu

my _ HRansHnem — nsiAsunlas (%)
AU AUYY B

Ca 27.2 0.184 -99
Na 36.2 0.197 -99
Mg 5.28 1.38 -74
p 0.496 0.383 -23
K 9.79 7.88 -20
Si 324 308 -5
Al 88.1 128 +45
Fe 20.8 40.1 +93
Cu 0.003 0.022 +633
SI/AL 3.7 2.4 -35

1/

tnssalinedinsenuluglveseanlyd (Oxides) W 166.4 mg ALO, Fevzdiduinndn 88.1 me Al

[y

nszvIUNssegiunmaaiinuoantiiy

[

1) lalaslada (Hydrolysis)  tJun1sviugisenszuinsusiui

Hulaanduy
Ao o A

ASLUIUNITNEN mmmﬁmﬁummmnamwﬂ’mg}ﬁ’uﬁmmaﬁ AIAUNIT

o

KALSi;Og + H,0O HALSi;Og + KOH
(Microcline) (Acid silicates)
2HALS|3OS + 8HZO > AL203‘3H20 + 6H25|03

(Clay minerals)

o

Inuwnadsufiwendndulessuuinesnuiazavareiild waraiuisagadulinae

a o

fa d! A Y v A A [ 901 ¥ aa
roaasgnfu Jaiivazie1luldlaviuil vieervazareluiuila winezgidu uavddneuas
G

e

sfiiudniinduninveusAumies 1wy Kaolinite-AlSis01(OH); wselifiazaaieiigey

el NsEUIUNIT Hydrolysis  Uaeusdu 9 NlesAUsenaureussinvaeviinazgsin

AP RD!
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2) lawnstu (Hydration) uufisendiindrlusiusediuluanavesaisuszneu

Y
(%

nsnlassasssuildnluyliusidsuanmnanailunslumils daidnlu Tlunsuresiineg
nefueglulassaiialiuiuin uavenvavlaeenlalauaiiuiou nszuiunislunimsstiy
Aun1ssudndrlululassadisvesus 1380 naslauieonainlassasians (Dehydration)

f79819UBINTLUIUNNTUABD

+H,0

2F6203 N ZFGQOZ' 3H20

-

H,0

(Hematite) (Limonite)

O

CaSO, é CaSOge 2H,0
S om0

(Anhydrite) (Gypsum)

3) UfAselunsa (Acid reaction) Wunszurunisiintulledlalasiauleseu
Wuiedes wislelasiaulesaulutnlrasiuiu wazus avidudnsanvi iy wazusiia
MsNslaisaL Wi ansueulasenledvihufisenduinlansaasuedin (H,CO,) Talalnsiau

i lagansusuaaledluiiuyu vsefiugeu deaunis

C02 + Hzo \% HzCO_?,
Carbonati
H,CO, + CaCo, 2P0 %" 4 oHCO,
Carbonic acid  calcite (@13aza1e) (a15azany)
(voaudq)

Tupuenargnunsaviinauiiuaninsansuata wu nsalunsn (HNO,) nsadaiasn

(H,504) waznsnduvsgou ¢ wenainiindadilalasiaulessuiigngaduiiegauiivesaynie

Y Y Y

a = = l P Ao aaa o I a A Ao 9 a v
AULAUYD ‘?NLL‘ViaQGUE)fleﬁiﬁiL"UUIE]@E]ULWa"IUVH‘UQﬂiEJ']ﬂULL?%U@I@HWN@E;JJIUG\IU»L@

4) nsazansy (Dissolution) WunszuIUNIsALIazaelaednsNareItl Undudvia

A¥aneNLINSNANIN aranslaia1setunss waralsiall N1svinaraleveauAnIuann

[

wa o a g.J/ . = d‘ a gj
auUfveau1d 2 97 (Dipolar) fie MawnsalindIuin wagau 3nUszguadlalasiau uas

sondululuanaiednu 1w Buduazaiet

Dissolution

CaSOg2H,0 + 2H,0 — > Ca’" 4 50, + GH,0
—_

CEILD) (@sazany)
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5) eandadu-3Andu (Oxidation-reduction)  wsfiflesdUsznoutduniningn
wuenila uagiuzdu azgneandladladne laewmizmantunsunssiamanazegluanin

2+

A I3 a a o vy ca 3+ A v ! & o & |
9% (Fe ) ﬂ‘ﬂ%Lﬂﬂﬂiquuﬂqﬁa@ﬂ"(jL@sﬁiﬂmL‘V\l@iiﬂ (Fe™ ) unuw 21NN AANEIAILUUEIU

nilavaandnus n1suiuleseu (liinaudmingy) melundnusazinduiieliegluann

A 3+ al' 2+ Y] X o~ 0o g Y ¢ o v =
allﬂa bUDIN Fe  wnun Fe ﬂqﬁﬂiU‘l@@@uu‘ﬂgﬂJNamql‘V]NaﬂsU@QLLiLaﬂEJTu@?JaQ YIATU

NAYI MALNANTLANNLAZLNANTAANYAIB T

Y 2 | = | a ¢
wossalossu (Fe™)  o19vzgnianddsgoenuiainudnus wazgneendlad
Wasuduwassn segratu mainlawnstulunslediu wazUanddasswassasanlas way

gneendladseviuiildeuduessneandlansenlys (usinalvd)

Hydrolysis
3MgFeS|04 + 2Hzo  — Hqu3Si209 + S|02 + 3FeO
Olivine Serpentine (@vazany) Fe(ll) oxide
(veeuda) (voeuda)
Oxidation
TN
4FeO + O, + 2H,0 4FeOOH
. Hydrolysis .
Fe(ll) oxide Goethite

Fe(lll) oxyhydroxide
6) N13LAnANTUTENEULTNE DU (Complexation) NT¥UIUAITNINTITINETTUAUNLAA

NIABUNIE LU NIATATN NIABDNYITN KALNTANITNIZN FIUNILUANAVINTANAINUALNTA

a o a

82in nsawalazuandaliilelasiauleseu (H) awnsaazawozgliduuasddneu vl
3+ ‘:l' I v laa ! v ' 1 a

AU feglulaseasiavesddinagnuanudegeanun fieg1udu nsneaneIfinazany

wsialalidndesrusenoufidudouvotesglity udrvanvasslnunadoulesouiiiu

Uszlewilsiaiy

complexattion

2K + 80H + 6C,0AL" + 6SiI(OH),

Muscovite Oxalic acid (@vagany)  Complex  (@1582a19)

Ko[SigALIALO(OH)4 + 6C,04H, + 8H,0
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o

a %4 . 2- o aaa a v
nsRpOnYIan (C,0.H,) AxunnNAIL Oxalate anion (C,0, ) wazynUnnIeLTIReu

@ 3+ = s o & @ aaa
v AU @adussrdsznauveslialals deujise

O =C-OH 0=C-0 .
| | + 2H
O=C-OH 0=C-0
Oxalate anion
Al3+
O0=C-0 ~ .
| /Al
O0=C-0

Al-oxalate complex

a15UsenauLldaullavanes azvievinliwstialalidazatouinasn1saanefiives
wstululaisaau (Sposito, 1984)
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1 = < ad o a
Q‘Uﬂim LAIBDIUDLLASITALUUNIT

gunsaluazATaile
(1) 1A399 X-ray fluorescence spectrophotometer Philip PW 1480 figunulfes (Sc)
Duunasiuiindsd nsvihanuvesniosmiuaue Software x40 fiussqeglunaufinmes ua

'
] a

a & = A € A
N15ATIZNITONEIDDNUINLATDINUN (AIWN 3)

Y

(2) \3BsunRY Spectrompll (AW 4)
(3) 130ednRY Spex hydraulic press (Wi 5)

(4) é’au (Oven)

AMEIGEY

(1) @1397981901%557U (Certificate standard materials) 84 BCS uag NBS
(2) Aw@15nau (10 % Fnw)

(3) nyAUa3A (H5BO,)

ANSLHSLUAIDL19AU

(1) drdreg19RunuaLaauIn 2 aduns unlnazidealnaiAses  Spectromill auls

feganiimuazdgauUIAannan 200 WY (mesh)

(2) dndufiunazideauaiUszaa 5 nsu lngldnsauesndugiunaidniiuniosdn

Spex hydraulic press dnfuAIELIIAU 10 AufoN131987 Useaa 30 TuWl Aiudign

1Y

Al

wuutduLeULAY Sunqn Pellet (n1WN 6)

(3) WBaunueaiiegaiulisundees Pellet uazinulilugenataiin Yneliiain
2N RINLNU8Y Pellet duNadalulUou DasiuasyniNanIsIAIZIRaANaTIA Lo

(@) Tunsalnsedresrwduldldarursadaduniunsodinle s dudasldmennilen
(Binder) wautlUTudIeE9hY WU nInveta lngdnsdtuasTued fudnuusaeiieg1s
Watiuansiteutdnlulufmeg1auaazdesundnasauiialidiog1s wazarsitousiuduiile

a LY c{' ' o % [ ! 14
WEINUNINNER ﬂ@uuquU@@LUULLNUGﬂWUE) 2

N1531A3129U3UU51929AUTENBUTIU (Total analysis)

W3suseaEee3s pressed powder udTlATiUTINAsMesAUsEnaUlnglHlATeq
X-Ray fluorescence spectrophotometer (XRF) (Jones, 1982; Norrish and Chappell,
1977)
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AN 3 1ATDY X-ray fluorescence spectrophotometer

Al 6 Aufignantyiuuiduun (Pellet)
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annimgandmTunTinsgisaeng o wanduaisiem 11

M1319% 11 @0 MNITIATIITImLEaY (Optimum condition) &mSUNSIATILEINAN 9

Element Line kV mA Filter Collimator Crystal Order Angle Detector LL UL
Al KA~ 40 60 Out Coarse PE 1 114.775 FL 30 80
Ca KA~ 40 60 Out Fine LiF200 1 113.270 FL 30 72
Fe KA~ 40 60 Out Fine LiF200 1 57.640 FL 20 74
K KA~ 30 30 Out Fine LiF200 1 136.850 FL 30 75
Mg KA~ 40 60 Out Fine PX1 1 23.280 FL 20 80
Mn KA~ 40 60 Out Fine LiF200 1 63.095 FL 12 70
Na KA~ 40 60 Out Coarse PX1 1 28.155 FL 26 80
P KA~ 40 60 Out Coarse GE 1 140.740 FL 34 74
S KA~ 40 60 Out Coarse GE 1 110.460 FL 3 74
Si KA~ 40 60 Out Coarse PE 1 108.935 FL 30 80
Ti KA~ 40 60 In Coarse LiF200 1 85.990 FL 10 70
Zn KA~ 60 40 Out Fine LiF200 1 41.880 FS 24 68

nunee . FL = Flow counter, FS = Flow counter + Scintillation counter, LL = Lower level,

UL = Upper level
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A5AUN5
TumouMIFNaums Usenausie

1. S’JUTJ&J"UE)iJﬁﬂ‘LJ ﬂs“ﬂaummamaﬂamﬂmu LLaWU(ﬂQu dansluussindalng 3 08

9

duiiinfu uazteyadu q Afetes

2. TIUTITRYANATIATIEIAY UTHIUEI909AUTENOUTINTIATIEAlALLATEY X-ray
fluorescence spectrometer Tutgasduldaunas (2544-2553) Jayansrvsuladiulnagidu
TUaYARu 311U 143 YaRu 3NIIUnIFaAY (Soil profile) Wedu 503 ntdnfy

YDITIUIUAIDYVIINUA 2,238 §2084

3. Inmnavylagtmidnuveayadiu (Soil series) wenfulimeniu niaududin

2 ]
Y a 13 1 1 4 1 o

GUE]lIaUﬂﬂZIJﬁ'W!ENﬂ‘UigﬂE]UTJMﬁQ 12 g6 mmqmﬁma‘imiwwaqu @WWLﬂuIUﬁ]’]ﬂﬂ’]

Y

a Y

drulngflunsazyaiugnineenly ieanaiiuaainndouludad daudiuiudeys

Y

TIMUAYBIAIIATIZRRAAT AT TiALLANAAuEEUNY TesangaAuil agsluyafuy

q

AUV DIEO UL AUF D1 LANAN AU

4. Yoyanisrusnladulngidunisiiudegnsmuniuisnisdisiaiu ez

FegeAUmMUTEAUANLENYBAaETUAY (Soil horizon) Yinldeayailadnuunnsiaiuly

v 1
v a v v = o & v o

Lm'a3539’1”11mmﬁﬂmmsﬁuﬁummé’wmzﬁﬂﬁﬂquLLGiaswﬁwmmmu aatiudedlunazneslsy

=] [y

ATASIERRUYRINVTNARRUl e seauANLANRETY Tt vunsesumudn 2 seau

U
Ao AU (Topsoil) 0-50 LwuRALAT WazAuans (Subsoil) 50-100 wwuuas Feazladusyeu
ANUANTIAZNAIDINARANISANYIL N1SUSUAIRINANbTNISAIUIlABITNNSa9U LN

(Weighted average) mglusinsu Spline Tool V2.0

5. LZHEJ‘U‘i‘Uﬂ’]’JLﬂﬁ’]u%ﬂim’]mﬁ’maﬂﬂﬂiuﬂa‘Ui’JiJ‘Vl\‘i 12 67@%@&%ﬂ1ﬂ1&’]§1ﬂ®ﬁ1ﬂ6§:

a 1

SEAUANMNANLALINULSEUSDULA? ‘Vl’lﬂ'ﬁﬁ]G’Iﬂ’sjll?gG’I@uifﬂ‘EJU’]“Q@WUVN%&I@VWTUTJMVLW JInlvieg

=1

lu 62 nauyaRunnsuimuINAuIanIIavdnguyaauld lne Banuniadeurinassdnugau
(2548) VIAINAN1TIRULALITMHUNITIENAU nsUNUINAY LTULNUT LazaINIUIU 62

nANYAAUL anasauUsNdnuzanmiInsennnuladn 3 nquluey fe
(1) nquyaRuluNuNgUTaNLNUTY (1151990 12)
(2) nauynAuluuNaeuNeglulunfuwAs (A13571990 13)

(3) nauynAuluNunneuneglunAuTY (M15199 14)
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6. WATIEVTeyaneadif (Statistical analysis)

ATIzveIRUTznay  (Factor analysis) Loy AATIziasAUsznaUnRan (principal
component  analysis) ¥84U3110451909AUTENOUTINVRIAU fa8lUTuNTY Statistica
Program (Version 8.0) (StatSoft Inc., 2007) ¥1n15 standardized Yoyaioraniaeanaved

wiaeiilaldesnis (Davis, 1986)

7. 90YINSILUBNENTIVINNT
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M13199 12 nquyadululnunguvseiuntl

Y

a

Suborder  Great group Series Parent material 62 Group
Fibrist Haplofibrists Narathiwat (Nw) Organic soil materials 58
Aquerts Epiaquerts Ban Mi (Bm) Montmorillonitic clay and marl 1
Buriram (Br) Basalt derived 1
Endoaquerts  Chong Khae (Ck) Riverine alluvium 1
Khok Krathium (Kk) — Alluvium 1
Wattana (Wa) Alluvium 1
Aquults Plinthaquults  Klaeng (KU) Alluvium 6
Visai (Vi) Alluvium 17
Yan Ta Khao (Yk) Old alluvium 25
Kandiaquults  Roi Et (Re) Washed deposit from sandstone 17
Paleaquults Bang Nara (Ba) Old alluvium 6
Chaing Rai (Cr) Alluvium 6
Phatthalung (Ptl) Alluvium 6
Nakhon Phanom Alluvium 6
Hin Kong (Hk) Alluvium 16
Si Thep (Sri) Alluvium 16
Renu (Rn) Sandstone 17
Sungai Padi (Pi) Old alluvium 17
Phen (Pn) Alluvium 25
Epiaquults On (on) Old alluvium 25
Aquolls Endoaquolls Bang Phae (Bph) Riverine over brackish water 3
Bang Len (BL) Riverine over brackish water 3
Agqualfs Natraqualfs Kula Ronghai (Ki) Old alluvium 20
Udon (Ud) Washed deposit 20
Endoaqualfs Hang Dong (Hd) Alluvium 5
Phan (Ph) Alluvium 5
La Ngu (Lgu) Relatively old alluvium 5
Manorom (Mn) Alluvium 7
Doeam Bang (Db)  Alluvium 7
Tha Tum (Tt) Alluvium 7
Nakhon Pathom Alluvium 7
Mae Sai (Ms) Alluvium 15

a2



M13199 12 nquyndululaiunguvrsoiunu1ds (se)

Suborder Great group Series Parent material 62 Group
Aqualfs Endoaqualfs Lampang (Lp) Old alluvium 16
Chonburi (Cb) Alluvium over 18
Khao Yoi (Ky) Alluvium 18
San Sai (Sai) Alluvium 22
Ustalfs* Haplustalfs Wichainburi (Wb)  Alluvium 19
Petchaburi (Pb) Alluvium 21
Ubon (Ub) Alluvium 24
Udalfs* Paleudalfs Phak Kat (Pat) Alluvium 7
Aquepts Endoaquepts Ayutthaya (Ay) Riverine over 2
Bang Nampriao Brackish water 2
Mahaphot (Ma) Brackish water 2
Tha Khwang (Tq)  Brackish water 2
Bang Khen (Bn) Riverine over 2
Chacheongsao Brackish water 3
Samut Prakan Marine deposit 3
Bangkok (Bk) Marine and 3
Ratchaburi (Rb) Recent alluvium il
Tha Rua (Tr) Alluuvium a4
Chum Seang (Cs)  Riverine alluvium a4
Phimai (Pm) Alluvium a4
Cha-am (Ca) Brackish and 9
Munoh (Mu) Marine clay 10
Ongkharak (Ok) Brackish water 10
Rangsit (Rs) Brackish water 11
Sena (Se) Brackish water 11
Tanyaburi (Tan)  Brackish water 11
Don Mueang Brackish water 11
Tropaquepts Samut Brackish water 8
Aguents Hydraquent Tha Chin (Tc) Marine 12
Sulfagquents Bang Prakong Recent marine 13
Thakua Thung Recent marine 13

P31 : Af LazAy, 2547; YR warAMy, 2547; @Sy uazAme, 2547, ollso uavAuy, 2547

e * In1susufeuaniniuiiveldUselosilunisving
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P39 13 naugaRUluiunuRRUWAS

Suborder  Great group  Series Parent material 62 Group
Ustoxs Kandiustoxs Chok Chai (Ck) Basalt 29
Chaing Klong (Cg) Andesite 29
Pak Chong (Pc) Limestone 29
Loei (Lo) Granite 31
Chaing Khan (Ch) Shale a6
Usterts Haplusterts Lop Buri (Lp) Limestone and marls 28
Chai Badan (Cd) Volcanic 28
Samo Thod (Sat) Volcanic 28
Wang Chomphu (Wc) Volcanic 28
Ustults Paleustults Ban Chong (Bg) Volcanic 29
Sung Neon (Sn) Shale and limestone 29
Hang Chat (Hc) Granite derived 35
Mab Bon (Mb) Granite derived 35
Satuk (Suk) Old alluvium 35
Yasothon (Yt) Sandstone derived 35
Phon Phisai (Pp) Shale deposit 49
San Pa Thong (Sp) Old alluvium 40
Kabin Buri (Kb) Shale 46
Mae Rim (Mr) Alluvium 48
Kandiustults ~ Mae Taeng (Mt) Old alluvium 29
Nong Mot (Nm) Granite 29
Don Rai (Dr) Alluvium 35
Dan Sai (Ds) Sandstone derived 35
Korat (Kt) Sandstone derived 35
Warin (Wn) Old alluvium 35
Chum Phung (Cpg) Old alluvium 40
Haplustults Na Khu (Nu) Sandstone 37
Tha Yang (Ty) Quartzite and sandstone 48
Sakon (Sk) Siltstone and/or shale 49
Lat Ya (Ly) Quartzite and sandstone 56
Phon Ngam (Png) Residuum from sandstone 56
Phu Sana (Ps) Granite derived 56
Humults  Palehumults  Doi Pui (Dp) Gneiss 30

aq



A13199 13 nquyadulusiuiineuduauuis (se)

Suborder Great group Series Parent material 62 Group

Ustolls Haplustolls — Takhli (Tk) Alluvium (limestone and 52
Lam Narai (Ln) Volcanic 54

Ustalfs Haplustalfs ~ Kamphaeng Sean (Ks) Alluvium 33
Kamphaeng Phet (Kp) Alluvium 33

Pran Buri (Pr) Alluvium 36

Hup Krapong (Hg) Alluvium 40

Khambong (Kg) Sandstone a1

Nam Phong (Ng) Sandstone a4

Li (L) Shale a7

Muak Lek (MU) Shale a7

Chatturat (Ct) Calcareous siltstone 55

Wang Saphung (Ws) Shale and phyllite 55

Paleustalfs ~ Wang Hai (Wi) Shale and phyllite 31

Phayao (Pao) Old alluvium 48

Ustalfs Rhodustalfs  Sikhiu (Si) Sandstone 36
Surin (Su) Basalt a6

Ustepts  Dystrustepts  Don Chedi (Dc) Alluvium 38

I : AR wazAn, 2547; YA warAe, 2547; adsy uavAy, 2547, 9IS wavAy, 2547;

a5



M5 14 nauyaRuluiunneuunAuTy

Suborder  Great group Series Parent material 62 Group
Udoxs Kandiudoxs Ao Luk (Ak) Limestone 26
Hapludoxs Tha Mai (Ti) Basalt 27
Udults Plinthudults Na Tham (Ntm) Alluvium 34
Pak Kom (Pkm) Alluvium 34
Khao Khat (Kkt) Shale a5
Kandiudults Hoi Pong (Hp) Granite 26
Krabi (Kb) Shale 26
Khok Koi (Koi) Granite 26
Lum Bhula (LY Alluvium 26
Pathiu (Ptu) Old alluvium 26
Phu Ket (Pk) Granite 26
Phang-nga (Pga) Granite 26
Thai Mueang (Tim) Granite 26
Nong Bon (Nb) Basalt 27
Chlong (ChU) Granite 34
Fang Daeng (Fd) Sandstone 34
Khlong Thom (Km) Sandstone 34
Khlong Nok Krathung Granite 34
Tha sae (Te) Sandstone 34
Koh Hong (Kh) Sandstone 39
Na Tawi (Nat) Sandstone 39
Sadao (5d) Old alluvium 39
Nong Khla (Nok) Old alluvium 45
Yala (Ya) Old alluvium a5
Paleudults Chumporn (Cp) Old alluvium a5
Hat Yai (Hy) Old alluvium 45
Sawi (Sw) Old alluvium 50
Padang Besar (Pad) Old alluvium 53
Hapludults Phato (Pto) Sandstone 50
Humults Kandihumults Khlong Chak (Kc) Shale 45
Palehumults Pak Chan (Pac) Shale 26
Hapluhumults  Khlong Teang (Klt) Shale 51
Psamments Quartzipsamme  Sattahip (Sh) Granite 43

0 : R wazAne, 2547; 1R warAMy, 2547; Aty WazAny, 2547; ollIN5 uavay, 2547



NANISAN®E
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(Si) egdivu (A) widn (Fe) Tmdley (T Tefen (Na) wuniiden (Mg) Tnunaideu (K)
uwAaLlel (Ca) Weaveda (P) uuaniila (Mn) wagdangd (Zn) luyadundansludssinelng
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A9IATITMBIAUTENOU (factor  analysis)  WazNI5ILATIZROIAUTENDUNEN
(principal component analysis) TUATWSILAINTIUIUAIDIAUTIRUA 1,004 AI0E1 (AN

a A a Y 1 a o a ¢ 1a 3 [
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Toyalun15inngusu fdauUs (variable) ABUTUIUEINBIAUTENOUTINTG 12 51AVING1INN

1991 audRnenenImuediu lawn ey Usenaumieayn1auu1ansig (Sand) aunie

£ % o a

yuansgds (Sitt) wageunavuafumiled (Clay) fngauniiasiu uaznguynsiu nuie

9

AT (Cases) o Srudumegeiu wudn efuluantanldlunsdnnguyasiu lne

1 I~ 1

Toyalinnuluwys (variation) Sevay 56.47 Tayavessiaulsutseenilu 3 ngu fe naud 1

q q

v [ a

BUNIAVUIANTIY (sand) FzAuduiusivaaaeuy (Si) waalley (Ca) Tngauniilnfu uag
naNRRY NANT 2 symavuaneuts (sitt) dneglunguiieaiu Tnunaden (K) Auzdu
(5) wuniiBon (Mg) wazlewfion (Na) nguil 3 oyniAvwIaRuWiled (clay) awilmnuduius
fuevaduy (A) wén (Fe) midlen (Ti) wuennfla (Mn) Weaesa (P) uazdaned (Zn)
FadkansinvUsinusnesusznousialuiu samrinisiiessiesdusznay
(factor analysis) HaznITIATIZVOIAUTZNOUNEN (principal component analysis) ala

gbuaE NaLBuAnNAN Bz TEIINquYRRulua A usde Y
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(n)

Factor 2 : 19.54%

() 12

Factor 2: 19.54%

Factor 1: 36.93%
AN 7 Fuds (Variable) Usenaume nan1siasenusunasnesrusenausindsunm
YBIDUYNIAYIANFIY (Sand) n31ewds (Silt) uazhumile (Clay) Tagiuiuieniu uazngs

YAGU (V) MR8 (Cases) IMUIUAIBEIVIEY 1,004 10819

a8



AkUs (Variable) Usenaudig Han13iATIEYUIUNINEIMBIRUTENEUTIY

= %

Anw1RI835 X-ray fluorescence spectrophotometry (XRF) Ussn@‘u@haﬁm 12 579 laun

a o

Famau (S) oxafldu (A) wian (Fe) Tniiflen (Ti) Tuden (Na) wunfi@en (Mg) Twunaidow

Y

(K) waaw@ey (Ca) Auzeu (S) weanesa (P) wusn1fd (Mn)wazdansd (Zn) auvanig

a =

NEAN UsEnaunieg USHuuetaunInruIansie (Sand) nsieuwds (SilY  wagauwmile?

(Clay) Tngauniiin uaznguynau MiieTAs1en (Cases) Ao AIBEINAY I1UIUNIEY 1,004

AN

’AJLﬂiﬁsﬁsi’f@;ﬂaI@Eﬂ%j Factor analysis wae¢ Principal component analysis
iiefnumgAnssuvesiiegisiulngadnanmslinseivinasmesduseneusdudeya
nanlun1sdanguiu lnusevay 56.47 vesnuiuuls (Variation) vestoya 1dUadelunis
oSuwansdladeduanduninil 7 deyavessiuusuisesnifuaunguaieans (Afinity

groups) i 7n

2V o

naNd 1 synAYIANTIE (Sand) FaReu (Si) wAaiTea (Ca) Smaduriuiniu
uaznguyaiy  ndeyaililunisiinseiaziiuldin eynavunanse fusaesn (S0,
Jussddsznaunanyiliouninauiansie wazddeeu  Tanuduiusiuedisdaou
(Weaver, 1975; Melegy and Agami, 2004) uenainiianeu wazwaadeuiiamuduiusiu

Togauiilanu lnsangegntuiuailasusinavesiiuyu uagiuinia (Ponge et al,,

Y oy oy
N A a

2014) NyililoAuduantanidlunsianquan vinlinduyeaugnsiulilungui 1

nauil 2 syanavuansonds (Sitt) Tnunaidey () dwdy (S) wniideon
(Mg) ua leiea (Na) vadleynavuanmeuduaslnunadeudianuduiusiuiesanidn
nuwsoamlanianalns wu Inunadeumanauns (Orthoclase ¥3® Microcline; KALSI;Og)
losisuinanauns (Albite; NaAl Si;Og) Tuaynipvuiansieudds (Maclean and Brydon,
1963; Melo et al., 2000; Britzke et al., 2012)

nquil 3 synAvuaRWWdes (Clay) oxgltu (A) wman (Fe) lniilew (Ti)
wuenfla (Mn) Weanesa (P) uaz daned (Zn) lnsezalitudusiniilussdusznoundnves
wsiwndles (eglusuninsuiniumiendudiulng) (Beaven and Dumbleton, 1966;

a

WHO, 2005) Tnevily ezafitu Tniwien wuenifla wasdinzd Wusgindeludu 1lesan

siawadlanunsanseglumidnauisudifuasiiimuinis vsensnieuas (Fontes  and

Weed, 1996; Marques et al., 2004; Wisawapipat et al., 2012)
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sl uasimdneenledlufuaiusagadaveanedalilias (Fink et al.,

Y Y

2016) ssenanITneglungusiensiu

¥ 1 ¥ Y
A A = (4

1. nguyanulununguvsanunuds

9

1.1 ngufumilen

UseNaumenquyanui 1, 3, 4, 5, 6 uag 7

a o d'

NANYARUN 1 nquAumMTledddn Nlsesunnszunandnanasdnluniiugs

a |

wuluiuiisruguen Tugnd1n Auuulidnn Audedidn dausedvdes ddinnanieduns

v L4
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wndadunans (pH 5.0-7.0) Toyausuausinesdusznousiunsiusulalunguynnul lawn
YaRuUIunll (Bm) YARUYIINY (Br) Ynfudatua (Ck) yaRulannszifien (Kk) uasyanu
T (Wa) Usunausmesauszneusidlunguyesud 1 uansluaisnen 15

a1 I

Fanou AAegluiide 236-305 nFusenlaniy wafe 277 nFusenlansy Usuwu

FamoulufiuvuanIFiuae Ineyaiulunillidadegen wavyaiuyssudiiaaaesiian

Y

Y 1Al

pzgiltiy ddregluiide 75-107 nfudeilanu 1ade 91 nFusenlansu diulvgy

Ysuuezalidauiiuduluuans snidugaiuyssuduazyanuinun Insyaaulan nseiioud

9

a v a

ALRRYgEn LavyanulnuviliAiafeiian

widin frnegluiidy 37- 82nfusiedlansy wde 53 nSudeRlansu dwlngusuim

wiantuAuuwganIfuas lnegeiuinwdawdegen wasgaauiuniidaniaionan

Tnnilley Ireglufidy 5.7- 13.6 nfusieAlansu gy 8.5 niusieflansu dulvgy

Ysinalnnitlenlufuuuainiifuas sniugaiuinuniiuasyniuiam nglugaauyisug

]
a

fARaugean wavyarulnurildALaienian

oa LY

Loy daegluiide 0.2-2.5 nfusieflaniu 1ady 0.9 nfudeilaniu diulng

a o

Ysunalaweuiinvuluiuais Inegeaulannsviieuiinadeadan wasyaauyssudiaiage

fngn

a

wunilidey denegluiidy 0.6-6.2 nfusiefilansy wdy 3.5 nSuseflaniy dlng

e

Ysunamunfi@sunnduluiuans lngyanudeiuawasynaulannssiiiouiaaiodgn way

Y 9

YARUYITUEARALAER
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Inuwnadey dregluiidy 0.4-7.4 nIusedlaniy wdey 2.2 niusieflansy U3
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Inunadeuluudasgaaudaliunnaeiulufvuuiasivans lnsyafulannssiieudianadie

o e 1 a o

498M LasYARUYITHELARREFNER

waaLfey deneglufidy 3.6-22.7 nfudedlansu tade 9.7 nFusenlansy Ysuw
waageuilAninvulufua1seg1uaudaluyaful I uniuasyn AUy SN druynRutaLe

wazyaRu iU luAuULaINIEua1e IneynAuyTsudinniegedn uasyaaudasialatady
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o

Mugdu denegluiide 26-304 TadnTusionlansu wie 120 JadnSuseilan

o

pmi

= o

Ysunaumuzdulufuuuganinfuas neyaaulannssiiieuiiniadeadan wasyaauyisug
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GRILEREYGE)
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GRILEREYGE)
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dangd denegluiide 28-104  Hadnsudenlaniy wde 52 Uadniuseilaniy
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M13199 15 AnadeUsasneduseneuTidlunquynfun 1

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) < gkg' > mg kg’ >
Bm 0-50 305 75 36 5.7 04 21 0.5 10.9 190 240 410 30

(n=16)  50-100 294 78 37 58 06 22 05 12.9 103 111 581 30
Br 0-50 247 85 60 13.6 02 07 04 10.7 34 122 nd 30
(n=5)  50-100 236 84 57 11.7 04 06 04 22.7 26 78 nd 28
Ck 0-50 293 %4 46 6.2 04 49 16 4.5 153 154 nd 39
(n=4)  50-100 285 97 46 6.0 04 62 16 3.6 70 90 nd 39
Kk 0-50 295 104 45 6.2 21 52 13 7.4 304 209 1133 98
(n=12)  50-100 293 107 42 6.2 25 59 714 8.3 194 138 883 104
Wa 0-50 261 96 82 115 1.1 33 09 8.0 91 385 1197 61

(n=43) 50-100 217 75 74 11.8 14 39 10 75 39 189 1137 62

Min 236 75 37 57 02 06 04 3.6 26 78 nd 28
Max 305 107 82 13.6 25 62 714 22.7 304 385 1197 104
Mean 217 91 53 85 09 35 22 9.7 120 172 534 52

NUBUE : 0-50 cm = AUV, 50-100 cm = AU, n = §1UIUABE1Y, nd = non detect

1 a o I a =]

NANYAAUN 3 NAUAUUTYIANUINTLANIINALNOUUINTBY DIVNUTUAULAUN LT

q q 9

o ! Y a @ a o 1Y = a a a aaa a <
Anenmnelinduiunsaiusdunigluamnudn 150 wuRunsainianu yjiseaudu

1 s

nansfaunng nsseuiedan usiuinudeonveseglufuduans AugauauysaiuIl

be

nateEe Yayausunasnesruseneunisiunulalunguynsiui loaun yafuuienen (Bk)

a

YaAuuILaU (B gaauu1aun (Bph) ganauaziiansd (Co) wazyanuaynsusinig (Sm)

3 L]

YSunausmesauszneunidlunguyniui 3 wansluaisnei 16

Fameu denegluiide 274-337 nfusieflansu wde 298 nIuseflaniu Usuwu

¥
=

FamauinTuluAuA 1l UYARUUINLAZELNTUTINT dIUYARURLITUNTIMAYARUUNINGN

lufuuugenAuans Ineyafuaymsusinis IAnafegeEn wasynauunanilAeieign

o = 1

pzgiitiy ddegluiide 76-107 nfudeilansu e 93 nTusenlansu diulvgy

a |

Ysuaezaiduluduuuganinfudns lngyaiuasiunsiiiainiogean uazyaau

Y

aunsUTINsiiaeiesign

widn freglufide 31-53 nfusdeflansu wie 43 nfusdedlansu Usunaundn

WNAUlUAUAIUYAAUUIUN YARUAZITUNTY LaTYARUUIIAY duYARUAYNTUTINITUAE
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gaAuuNnanUIuamaniufuuugininfiuans lngganuuisnenilaedegedn wasyanu

auvsusINsiA1LRaesEn

Tnndley fanegluiide 3.5-5.7 nfusedlansu wde 4.8 niusdedlaniy diulngy
Usunalnmidlesluduuuganinauans lngyaauuiaauiliantyadan wasyaauaymsusinig
HGRILERERGE

lyipgy dregluidy 2.1-7.6 nfudenlansu wafe 3.3 niusedlansu diulngy
YSunalaeuiindulufiuane snuiugafuaynsusinig lngyaauuanendAnaduadn wag

YARUALITUNTILALRFLAER

wunil@en drnegluiide 6.5-17.2 nfusiefilaniu ade 9.2 nsudenlaniu Usuu

a a £ a a a a a a a o
LL@JﬂUL%EJ@JLWJJGUﬂUﬂuaN I@SﬁWWUUWQﬂ@ﬂMﬂ’]LQaUQQ?j@ LLagﬁﬂﬂu‘U’NLﬁu@iﬂqLQaﬁl(ﬂ’]Eﬂ@

Inunaey daregluiidy 15.1-19.9 nfusieflaniu ade 17.7 nFusenlandu diu
Ty Usunaldnunadenindulufuas envdugaauuinen lnegaauaunsusinisiaege

g9gn uavyanuazunsiiaadesign

whaLdey deineglufide 1.6-14.9 nFusenlansu ade 7.0 nfusenlansu diulng

USinauwma@edlufuuugindniuand eniugaauuNneanuazyniuuInay IneYnauuIewN

a

fAafugagn waryanuaynsusnisianadesnian

[ |

Mgy Avegluiide 498-7,177  TadnTusenlaniy wafe 3,293 Tadniuse
Alandy Ysunamugdulufuuuaindifua1slugnfiuuiaun Yanuasiians wagy aauug
AU FIUYAAUELNTUTINTRATYARUUINNEN USinaimugduiinfusgiaaudaluduais lng

a a

YARUUUNAIALRALgEn Lavyanuasidansdanadedian

Woanesa rvegluiide 127-452 Tadnsusdenlansy wde 261 TadnSusdenlansy
drulngUsinuleanesalufiuuuaindifuans sniiuygafuuIsuniazyafuuInen lagyn
AuvenenilAafugEn wazynfuausUTINsiaatenige

a o 1

wusnila Teegluiidy 157-1,956 Tadndusenlansy i 707 fadnsusenlansy
dulvgiusunausnaiaduluduans snugefuaynsusinig Ineyaauuieneniialiade
498n wazyRAuaTliunIinaieiian

a A 1 «

daned danegluiide 44-79 fadnTusienlaniu by 67 dadniusdenlaniy du
Ingjusunudngdlufuuugaindnfuans enniuyaiuasdansasynauaynsusInig lneya

AuUUNdARRYEIER wasyRRuaLIUIINSHARALNEn
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M19197 16 AdeUTINsWeRUsEnoUTIlunguynAun 3

Series  Depth Si Al Fe i Na Mg K Ca S P Mn Zn
(cm) gkg' >& me kg - >
Bph 0-50 287 93 43 4.9 3.0 8.4 188 149 7177 367 528 79

(n=15)  50-100 300 87 45 46 32 9.7 19.6 120 6292 393 901 7
Cc 0-50 293 107 371 52 22 6.9 15.1 2.8 590 187 157 63
(n=5)  50-100 290 106 51 50 27 8.6 16.2 23 498 127 244 75
Sm 0-50 333 76 35 37 27 6.8 19.5 1.7 506 175 500 44
(n=9)  50-100 337 76 31 35 26 8.5 19.9 1.6 3268 128 488 49
Bk 0-50 279 93 53 47 36 127 181 6.5 1194 395 1329 75
(n=5)  50-100 274 90 45 46 7.6 172 171 9.0 6013 452 1956 73
Bl 0-50 295 100 45 57 21 6.5 16.1 9.5 3735 209 319 70

(n=20) 50-100 295 99 50 57 37 7.1 168 10.2 3660 181 647 67

Min 274 76 31 35 21 6.5 15.1 1.6 498 127 157 44
Max 337 107 53 57 76 172 199 149 7177 452 1956 79
Mean 298 93 43 48 34 9.2 17.7 7.0 3293 261 707 67

MNUBUS : 0-50 cm = AUV, 50-100 cm = AU, n = S1uieYN

naugafAud 4 nguAuuieidnuniiinaneznaudniniionges UjAsenulu

nanafialudie nsszurediAeudial AugauduysaluIunans Jeyausuinusie

a a

aeAUsENRUTINTIUTWIAtunguyaRull laun gafauiiune (Pm) yuwas (Cs) 519Y3 (Rb)

warn 3o (Tr) wandlunisied 17

Faneu daegluiidy 281-326 nfusianlaniu iy 303 nFuseflaniu diulng

o

'
a

Ysunaddeeulufiuuuainiifuans IneyaduiinngilAiadaddn wasynaus1vysianLed

o 1Al

axgiltiy daragluiidy 81-129 nSusaflansy wafe 102 nfusenlaniu Usuna

'
Y a

avalitiiadulufuans lneyarusvysiianauadan wasynauriiselaeienign

Y 9

13 a1

wian denegluiide 24-50 nfusieilansu ade 37 ndusenlaniu diulngusunau
wiantuALUUgINIIRuE sniugafuinGe lnsynfugunasdiaedegedn wasyanusIvys

TALRYAER

q
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Tnniiey fanegluiidy 5.6-6.4 niusedlaniu wde 6.0 nusdenlaniy diulvgy
Usualnnfenindulufuans sniiugafuguuas Insyafuyuwasiaadoggn gnmu

LnguazyaRuviTelin1aiesan

lofey daregluiide 1.6-4.2 niusieflansy whe 3.2 niudedlansu dlvgy
Ysunadepsuiiaduluduans endugesiuiiang lagyaauiinneienadogign Lazyniu

o a o
°q3J LLaﬂllﬂ']LQaEJCﬂ']?jﬂ

wunfl@eu dregluiids 2.3-7.6 nFureilansu wafe 4.6 nFureflansy Usuiw

a

wuni@enluAuuugIndAua 1 luyRAUNLEUATYARUTIVYT AIUYAAUYLLAILATYAFIY

WisedAniudulufua Ineyafduvinseliaaduadan LarynfuyuwaiAlafenan

al

Tnunagey drregluiide 3.6-11.8 niusiefilansu wade 6.4 niusieilansu Usua

a a a

InunadenlufuuugandnauasluyaRuiungLasynRuIIvYs dIUYARUYNLAILATYAFY

WisedAniuduluAua IneynausvUSiARaegEn wasyanuyiLadadesgn

waaLdey deneglufidy 2.7-28.6 nFusedlansu tade 9.8 nFusenlansy Ysuwu

waa@eluAuUNgINIAUETUYARUTIYUST LasYnRuYge dIuYRRUNUIERALYNAUYULES

'
a

favnvulufiuae lngynfuvinselaaiegedn wasyanuyuLaiaadesgn

[y o

Mugdu denegluiide 36-390 TadnTusenlandu 1ady 211 dadnsuseilaniy

g Usunamugdulufuuuaininiuas sniiuyaaunise lngyaausivusiannaie

e AN
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N
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2)]
ee
-2
ho)
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=
-2
pd
N
Zo
pimid )
.
o
b
[2)) I
(a4
B,
o
PN}
ho)

vloavle3a areglufid 50-278 fadnsuselaniu iy 164 fadnsusioAlansy
Usinamleavesalufuuuganitiuans InsyaiuwinGedanadogeqn wasynaufiunesiiads
Agn

wennila fleneglufide 104-1,490 fadinsusiedlansy ade 522 fadn3usedlansy
Uinaussnialufuuuganiiuans lneyafuvinFesiiiadegean wasyaiunvyiiaiade
fgn

o/ a a o 1

dangd denagluiidy 33-80 fadnusenlandy wade 58 dadnTusenlansy Usuna
dengdlufuuuganinfuaslugafuianewasynRAuIIYYT dIuYRRuYLLEaYYARLYINLSeH

9 9

AnuTuluAua1e Tngyaiuiseliaefuge wasynauiinelALafenan
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M13199 17 AnadeUsunasnesduseneunidlunguyndudn 4

Series  Depth Si Al Fe Ti Na Mg K Ca S p Mn Zn
(cm) g kg-1 mg kg-1
Pm 0-50 323 91 30 5.6 4.2 34 4.6 3.6 210 138 285 37

(n=109) 50-100 317 99 28 6.0 4.1 3.2 4.1 3.9 101 50 188 33
Cs 0-50 326 %4 50 6.4 1.6 23 3.6 2.7 94 161 419 61
(n=10)  50-100 281 129 42 6.2 23 25 4.5 33 36 73 218 69
Rb 0-50 292 113 28 59 2.7 53 118 59 390 2718 213 61
(n=4) 50-100 292 119 24 63 3.5 52 8.6 53 370 121 104 ar
Tr 0-50 295 81 45 58 2.8 7.2 69 286 207 261 1490 78

(n=10)  50-100 295 87 46 58 4.2 7.6 76 246 283 226 1255 80

Min 281 81 24 56 1.6 23 3.6 2.7 36 50 104 33

Max 326 129 50 6.4 4.2 7.6 118 286 390 278 1490 80

Mean 303 102 37 6.0 3.2 4.6 6.4 9.8 211 164 522 58

MBS : 0-50 cm = AUUY, 50-100 cm = AU, n = I1IUMBYN

nauyaRAun 5 nauRunieidnuin MAnanazneuain Yjasenaudunalswie
Dusng msszuieidiay anueauauysalifaiunans doyausunasinesrusenausiui

wnulalunguyaiuil loun Yaruniens (Hd) yaiuazg (Leu) wagyaaunu (Ph) uansly

Y

A1519% 18

Faneu daegluiidy 321-407 nfusdenlaniy wady 365 nfusienlansu dulngy
USunagdneulufiuuugendtfuans eniugnaunieng lngyniunuilaeiogedn wasyniy
nansdiALadedgn

Y

axgiltu dAvedluiidy 46-89 nfusefilansu tadey 72 nfusenlandu diulvgy

1
a o

Usunaergiitduiindulufuans eniugniumens lnegaauniensdenaiogedn wasyanu
WULARREAER

wiin SAnegluiide 15-41 nSuseflansy wie 29 nfusdeilaniy dwlvgusunm

a 1

widniisTuluAuas endugenuneng lneyafunsadiaiedegian wazyanunudaeie

Iniley Seegluiide 4.2-6.7 nusdedlansu wdy 5.2 nfusieflandy Usuiwu

'
a

TnniflenluAuuugainifuaslugaiumiees daugafuazgiiaiaduluiuais lngyniuag

Y

a

fAadegean Lavyanunulanadedgn
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lofey denegluidenvasninauliaiunsaialans 1.5 niusieflansy wie 0.6

nfusieflansy dwlvgUsnalafeuluiuuuganitfuans lngyaaumandinadegean

LaznAUayiiARAeRan

wuni@ey deineglufidy 1.2-5.5 nfusieilansy wady 2.8 n3useilaniy dulvg
USinauuuniligeuiiaduluiuans eniugaiunend lneyaauniansdiaeiogedn wazynmu

A a o
‘W']‘Nllﬂ’]l,aaﬂm']?jﬂ

Inuna@ey danegluiidy 7.0-18.0 nfusieilansu 1afe 13.6 nfuseilansy duu
IngjUSunadnunadenluiuuuaindifuas sniugaiuniu lneynauninsdanategsn

LazYARUNLIARREAER

waaldey denegluiidy 1.1-6.4 nusdeilansu 1wiy 2.7 nFusenlansy diulng
USunawaai@euiadulufiua1 eniugniuniens lngyanuiansdiaiafegan wasyanu
WudARReAEn

Ay ow

o U a L ] U Ve a a U U al U d‘
Mgy daregluiideiesannauliawnsaialaf 171 dadnsuseflaniy wade
62 fadnsusieilansy Usunaumugdulufuuugaininiuans IneynfuniuilAnfegean way

YARUNIAEA LAY

Woavle¥a regluiidy 100-223 Tadnsusdenlaniu wdy 147 fadnsuseilansy

'
a

USinameanedaluuuuiimaaninauaidluynyaiu lnsyanuazyiinadegegn uazynsiu
wiuslendsian

wenila fieneglufide 74-1,055 fadn3usedlansy wie 442 fadn3usedlansy
dnilvguimaussnidaduiulufuas sndugaiumens Tnsyadunsasiidiadegean
uazyaRuNALRA AR

a 1

Tuaslugafunang duyafunuiiaiinulufuais lneyaauniems

=
c
=
Zo
>
o)

aned Nenegluiidy 38-83 datinSusieilansu ade 53 fadnTuseilaniu Usuiwu
a
Y
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M19197 18 AdeUsinnsmesrUsenauTnlunguyafui 5

Series  Depth Si Al Fe Ti Na Mg K Ca S p Mn Zn
(cm) g kg < me kg -
Hd 0-50 321 89 41 5.0 1.5 55 18.0 6.4 23 207 1055 83

(n=8)  50-100 345 86 35 4.2 0.9 4.2 16.2 3.7 nd 104 369 54
Lsu 0-50 373 68 25 6.2 0.5 1.9 17.5 15 52 223 294 50
(n=5)  50-100 356 83 32 6.7 nd 2.1 14.3 1.6 nd 100 534 50
Ph 0-50 407 46 15 4.5 0.4 1.2 7.0 1.1 171 142 74 38

(n=14)  50-100 385 61 26 45 0.4 1.8 8.8 1.6 127 108 325 40

Min 321 46 15 4.2 - 1.2 7.0 1.1 - 100 74 38

Max 407 89 41 6.7 15 55 18.0 6.4 171 223 1055 83

Mean 365 72 29 52 0.6 2.8 13.6 2.7 62 147 442 53

WANBLAR : 0-50 cm = Auuw, 50-100 cm = Aiuag, n = 9IUIUABE, nd = non detect

nauyaRui 6 nauAuwtednuinfitinainazneudiul UfAsedwdunsadauin
fadunsadn nsszuisdiarisreudiug arueauauysalin YeyausuiusinesAusenay
suAsTwlalunguyniuil awn ¥eAuu1euns (Ba) yaRudessie (Cr) YaRuuATNUY

a o

(Nn) gadiunas (KD waggnaunngs (Pt uandlum1seit 19

q

a0 1

Fanou dregluiidy 282-399 nFusenlaniy 1afe 346 nTusenlaniu Usuwu

1 a 1

FameuluAuuuanIFEua1e lngynfuunadlradeadn warynAuUINEI A REEIER

Y

Y

azgiitiy ddregluiidy 49-147 nfusedlandu 1ade 83 nIusenlaniu Usuw

avaiitiiaduluiuans lngyaniuuanslanafgeEn uasynAuLnalALafenan

wian frreglufide 18-86 niuseflansu wie 38 niusdedlandu Usunaundn
inRuluAua IneyaRuuATNULIA1RAUEIER WasyaRuLNANiAREEER

[ A

Tnndley fenegluiide 4.3-8.0 niusedlansu wde 5.8 niusdenlaniy diulvgy
Ysinalmnitleaiaduludvas sniiuyaiuuasnus Ineyafuivasdanaiiogean wasyn

AuunasliALedegn

Loy denegluiidentesunauldaiunsainlane 2.4 nfusdeilaniy i 0.6
n3useflansy dwlvgUsinalawenlufuuugninfuans sniiuye Auuasnuy lneyasiu

Weasnelanadugagn YnauuIugT kasyanuuasnuNiia1Rieiian
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wuniley denegluiidy 1.5-13.0 nusdeflansy wdy 4.5 nFusenlansy drulvgy
USunamunfi@euiadulududns eniugedudisess lngyaauuasnuuiiaiiadegedn way

YARURNALIIA1LRALAER

Inunaoy deneglufide 5.5-27.0 ndusiedlaniy wafe 144 nusedlansy

Ysunalnunawenlufuuugandtfuadduyafuuiausiuasynaulde sy duyanu

'
v a

UATHUL YARUKNAY Uazyanuimalianindulufuas lngyaduuisuisifinnaieadgn

uwagyaRuLNAslALRRggn

=~ N 9 Ao ow I U Y vee U o o =
whaey deneglufidentesunuldaiunsainlate 2.1 nuseflansu wde 0.9
n3usioflansy YSinawnadedluduuugeniniuans lneyeaudisaneidaiogen wazyn
AuuATNUNEARRAER

o [y =

Aurdu Jeeglufidendesuinauliaiuisaialafs 97 Tadnsudeflansu wafe
42 fiadnsusenlansy dwlvgUsunamuzdulufuuuaindifuans sniiugaauwnas lagyn
Auuansdanateaan LazynafuuaTHuLiidRauAgn

a o 1a

Weoanesa daregluide 32-319 fadnsusdeilansy tade 168 fadnSudenlansy
drulngUSunaumeanasalufuuuginiifuas snlugaaAuuATNUY Lagyafuu1aunsd
ALRRYEIER LazyaRuLNalARaegn

a o 1 a

wenila fienegluiids 23-976 fadnsusioflansy 1wy 467 fadnsuseilaniu
UnauusmilalufuuugannAuaslugnAuuiauns YANEATIUL WaTYARULNAY d3UYA
AuBsnouazyaiuingediauivtusgradudalufudr TnsynRuivadiiadegean uas
yaRuunasiinadenign

dangd fanegluidy 24-101 fadnTusenlansy @iy 51 fadnSuseilansy diu

IngUinadangdiiuduludiuae sniugeiuunas lneyaauuennsdanetygign wazyn

wNasilALadedgn
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M19197 19 AdeUsnuswesrUsEnauTItlunguynfui 6

Series  Depth Si Al Fe Ti Na Mg K Ca S p Mn Zn
(cm) gkg' me kg '
Ba 0-50 319 112 37 6.5 0.1 3.3 27.0 1.9 96 319 472 73

(n=4) 50-100 282 147 48 6.8 nd 4.3 238 15 52 227 302 101

Cr 0-50 384 56 23 4.8 2.4 3.1 10.1 2.1 24 148 404 41

(n=17)  50-100 365 84 40 57 13 2.0 9.6 15 nd 106 940 49

Nn 0-50 353 66 34 51 nd 9.8 16.5 0.2 5 146 461 30

(n=4)  50-100 292 87 86 4.7 0.1 13.0 208 nd nd 303 285 49

KL 0-50 399 49 18 4.3 0.6 15 55 0.3 40 127 49 40

(n=27) 50-100 358 83 26 47 0.6 24 8.5 0.1 97 32 23 24

Ptl 0-50 377 60 26 7.7 0.6 2.3 10.6 0.6 65 136 758 a4

(n=7)  50-100 335 91 43 8.0 0.2 3.7 12.0 0.4 a5 134 976 58

Min 282 49 18 4.3 - 15 55 - - 32 23 24
Max 399 147 86 8.0 24 13.0 270 2.1 97 319 976 101
Mean 346 83 38 58 0.6 4.5 144 0.9 42 168 a67 51

NUBUE : 0-50 cm = AUV, 50-100 cm = AU, n = §1UIUABE1Y, nd = non detect

naugadAud 7 nauumdeddnuniieainaznouaiun Unsendudunansdaiu
A1 N5sEUIdIApuUdINaTY ANUEANEaNYTAlUIUNaTe TadauSuasneAUTENauTILY
swnulalunguynsuil loun YeAuduu1e (Db) YeAunN1A (Pat) YaRuIe (Tt) YRy

Wlusug (Mn) uazyaiuuasugy (Np) wandluaisei 20

Faneu fldeglufide 330-418 n3usedlansy wde 377 nfusiedlaniu dlng)
YSunaudaneulufuuugninfuas eniiugaauinnn I@&ﬁmﬁu@mmﬁﬁ%@ﬁ&gﬁm uag
yaRuuATUguilAndsign

v a

avgilty denedluiidy 36-112 nfusienlaniu ade 66 nfuseilansu diulngy

USunasergiitduiindulufuane snviuyaiudnnie lngynaualusudiiiaiogegn wazynmu

Y

WUUNNEALRALANER

wiin SAnegluiide 11-37 nSuseflansy wie 23 niusdenlansu dwlngu3uu
wiandiinulufuans sniuganudnnin Inegaiuuasusuiiiiedegegn wazyanufituied

ANRAYAER
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Tnniey denegluiide 2.5-5.6 niusedlaniu wde 4.3 niusdenlaniy diulvgy
Uunalnmdlsaluduuuganinfuaislugafudnninuasynauriigy diugafuduuisasyn
Audlusugdaninuluauans Ineynauinninilaefegedn waeynaunuusiiaeieign

lifey denegluiidendesunauldaiunsainlane 1.1 nfusdeilansy i 0.3

a a

nsuseflansy dwlvyUsinalaneuiiadosunn Ysinalsnesinduluauaiddugafuyin

g dnluyaiuuasUgluduuugeninfuans lnsyaduinguianadegean yaRuAuU1 90
Furinnauazynfuslusuddaedesa

wunilidey daneglufide 0.4-5.0 nfuseflaniu 1ade 2.5 ndudedlaniu dulug)
UhinauanfiZeuiatulufuang gNIUYARUENNIA Iﬂasqmﬁuumﬂgmﬁﬁ%aﬁaqaqm ILELIY
Auiuusiaadesiian

Inunagey denegluiide 2.6-23.7 nfuseilaniy 1ade 11.6 nTusdefilansy

a | ]

YSinalnwnadeslufuvuugenirauailugnfuinnin eauuasugy wasyanuiing @y

Y 9

'
a a

AuLANune wavyarullusudiiaiudulufudns lngyafuuasuguiAadegian wasyanu

U 9 9
VinpuilAnaddgn
waaLdey dregluiidy 0.4-3.5 nfusenlansu wdy 1.3 nfuseilansy diulng
USinauwna@edlufuuugindniuane eniiugaiuiigu Ineyaiuvuasuguianadoggn uay
YARUINRUIALRAER

o [y a

Muzdu deeglufidendosuinaulianuisainlans 192 Tadnsusenlansy iy
60 fiadnSusieflaniy UTunumuzdulufuuugainirfuarduyafurauuasyniuilusug
duyaiuinnawazyaauuasUgudAntulufAua Ingynfudnninliaadeasan wagya

AuiuUeEARReRER

Weoanesa daegluiide 38-575 fadnsusdenlansu tade 224 fadnSudenlansy
drulngUsunaeaneasaluinvugandnauais eniiugeiuulusug Ingyaiuunsugud
ALARYEIEN LarYARUANUEANRAAER

a o 1 al a o 1 al

wiannila danegluiide 93-737 TadnTusienlansy 1y 367 Tadnuseflansy
drulngUsunauuemalufuuuainitfuans snviugafuiuuie Ingyafuuasugud
ALRREgIEn wavyaruulusudiALaienan

a A I v 1A a v 1 a

daned deneglunds 21-77 Taansunantansy wrae 45 Jaansusanlansy d@u

&

£%
=

IngjUSinadengdmuaulufuans sniugeaudnnin Ineyaruinniadaeiogean wasyn

Y 9

AurauiiARfean
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M13199 20 ALRGEUTIIASINeIRUTENUTIlUNqUYARAUN 7

Series  Depth Si Al Fe Ti Na Mg K Ca S p Mn Zn
(cm) <& g kg'1 > mg kg'1 >
Db 0-50 418 36 11 25 nd 0.4 52 1.4 nd 74 230 21
(n=7)  50-100 393 59 19 3.0 nd 1.2 5.5 1.4 nd 52 548 30
Pat 0-50 349 91 32 5.6 nd 3.8 15.2 1.2 148 375 380 1
(n=5) 50-100 374 70 26 4.4 nd 24 13.5 0.8 192 262 372 66
Tt 0-50 396 50 15 53 0.7 1.5 2.6 0.5 31 94 368 23
(n=31) 50-100 384 61 18 4.5 1.1 2.4 1.0 0.9 4 38 386 27
Mn 0-50 408 45 13 4.1 nd 0.9 11.1 1.3 92 153 178 34
(n=5) 50-100 330 112 37 5.4 nd 2.2 13.3 0.4 nd 161 93 41
Np 0-50 365 62 30 4.1 0.8 4.9 23.7 35 55 575 737 64
(n=8)  50-100 356 71 33 4.1 0.5 5.0 224 1.8 80 459 474 64
Min 330 36 11 25 - 0.4 2.6 0.4 - 38 93 21
Max 418 112 37 5.6 1.1 5.0 23.7 35 192 575 737 7
Mean 377 66 23 4.3 0.3 25 11.6 1.3 60 224 367 45

NUBUE : 0-50 cm = AUV, 50-100 cm = AU, n = §1UIUABE1Y, nd = non detect
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(n)

Factor 2 : 14.77%

-1.0 -0.5 0.0 0.5 1.0
Factor 1 : 41.81%

()

Factor 2: 14.77%

O Groupl

+ Group3

6t ] A Group 4

® Group5

2 -10 -8 6 -4 2 0 2 4 6 8 10 B Grouwb

¢ Group 7
Factor 1: 41.81% P

AN 8 () FuUs (Variable) Usenausig nan15atAsIeRUsuIMsIReIAUsEnouTIY

USnavesaun1aruange (Sand) newlda (it wazdumiled (Clay) (v) nigliasien

[ (% (%
a1 U

(Cases) voanguypALluiugurIaNUNUNTY YosnquAnnilyy  1UIUAIDE1NIEY 156

q

CERIAN
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AauUs (Variable) Usgnaume nan153AseniUsunaenesdusznausin Anyirie
78 X-ray fluorescence spectrophotometry (XRF) Usenausaesis) 12 519 laun daneu
(Si) ozglitu (A) wiin (Fe) ldex (T) lewfew (Na) wunfilon (Mg) Inuvades (K)
wAaLgeY (Ca) Mz (S) eanesa (P) wisnfla (Mn) uavdangd (Zn) aud@nianignm
Usenousme USuuveteun1avuianse (Sand) nsewds (Sitt)  wagdumiled (Clay)

NENATIE (Cases) AD AIDEINAN INUIUNIAU 156 29819 Usenaumie

= =)

® nauYRAuN 1 (Group 1) Auwmlleddmanuin dsesunnszuminiiuazan laun

a Ay 6

YaRuUIuvil (Bm) YniuyIsug (Br) wanuveua (Ck) yadulannssiiiey (Kk)

]

way YARuIRT (Wa)

a

! a a a = =< A a g ! gj
® NquUYARUN 3 (Group 3) AwwmlleIRnUINMAAIINALNEUUINTRY BIINUTURY
AUTBINTNBUL ML bAA YARWUIALN (Bph) YaRuazidanst (Co) yaRw

#unsUsIn1g (Sm) gaauunenen (Bk) uasyanuuraay (BU)

a A a N e a a o 3 da b
® NAuUYAAUN 4 (Group 4) AULKUBIANUINYILANIINALNDUAIUINNDIEUDY

a

grrudunarsiaduens lun gafufiane (Pm ) gafuguuas (Cs) ynfu

q

Yy
U5
57943 (Rb) Uag ynAwvinge (Tr)
e ngumRuil 5 (Group 5) Aumilndmnniiinanazneudiin mszutetian
Ujnsennudunaraserdusns loun ynAumiens (Hd) gnfuazy (Leu) uay 99

kY

AUNIY (Ph)

® NguYARN 6 (Group 6) Aumdeddnunfiinainazneudiin Ujnseauiu
[ = & [ 1% ! a a = a
nsndnuIndadunsedn laun YaAuu1IwIsT (Ba) YnAudessty  (Cr) yadu

a o

uAsHUL (Nn) gaaulnas (KO waggnaunngs (Pt

® NguYARuN 7 (Group 7) Aumilendnuiniinainaznaudul ssuneuIAaudng
@ Yinsenfudunansiadusing Toun gadwduuns (Db) gadudnnia (Pat)

YaAuingu (Tt) Yanuulusug (Mn) uag Yanuuasusy (Np)

3Lﬂiﬂzﬁ%;ﬂﬁimw Factor analysis wae¢ Principal component analysis e
AnwingAnssuvesiiegafiulagerdenanisiiaseiuiunnnsinesduseneusindudeya
nanlunsdanguiu lnesesas 56.58 veemuiuuls (Variation) vesteya ldUadeluns
oSuwansladedauandunwil 8 feyavesinudsutsesniuassnguiaioane (Affinity

groups) A 8n
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ngudl 1 Usenouse syaAwIAN1e (Sand) FaAeu (S) dmnudusitusiustng
Fawau losnneyninuuiemse dusmedn (S0, Lussdusznauvdnsilieyniavuin
318 Wazdaneu Jneglunduisieniu

nguil 2 Uszneusne suntavuIaAumilen (Clay) eynavuianseuds (it

avglilu (A) wan (Fe) wuenifla (Mn) uaal@eu (Ca) wunidigen (Mg) Inunaiden (K)

Ttfen (Na) Neanwasa (P) fuzdu (S) lyiley (Th) wag dnzd (Zn)

ANUTNTUYRIUSINUE M RIAUTENaUT LAY WagnvnauAnaINBVIENaYRITUAY

(%
[ o a

N ne) AUNLER kShuAY (Tack et al., 1997; Temmerman et al., 2003, Diez et al., 2007;

I £y

Roca et al, 2008) syniavuanumilyy @ezgfitudussdusznaundn) lngesrussnay

Y

suveteraiitudiulvgvesiulunquileglunsiumiled (euairvuinfumniled) Fes1nlag

Y

arnlngiindanuduiusivusiunilonegelnd®n (Saedeleer et al., 2010)

dll ! a X A & & AY o I a = N 1a = Aaa
Lu@fl"\]’]ﬂﬂEj]llﬁmmﬂ,ﬂuwumqwﬁiawumuqmﬂeﬂaﬂﬂ@]ll@uLVTU?J'J@JLLi@ULVUEJ’JVWﬂT\]ﬂﬁill

gulussduszneundn (Motomura et al, 1981) Fsusaenanant@lunisgedasie wu

£
=

lodoy uaaidey wuniliTen wearesa wazlavienddn ld uonandaulunguilidununiing
wa A Y a a H va o 1% =3 = o ) o [y 1 o '
T8 1lpannlasudnSnanninlasu vili wdn wueniia dained wasiuzdu aglusums
ATINANVBINGUN 2 B9zl IHUAINNITTURIVRNNLAAY waztmeta  (Sinsakul, 2000)
ia = ! aa I . . | & a oA
wsAumien wavwsseenilinanas (Ferich  accessory minerals) 14U Wwdneand v3e
wianlansanlud (Fe-oxizhydroxides) wazusialadding (phylosilicates) funlusynie
YUINAULALET (< 2 pm) (Schulze, 1988)

(% '
v Y =

Tuvaued aunipvuIansends waslnuwva@en  danuduiusiutuiesninus
Inuvadeuanaus (KAL Si;0g) luenniavwiansisuds Fadulunguidnlivinlnunaidey
(Darunsontaya et al., 2012) AulunauAuiiuuiiannsaldlunisinzUgniiladuednd

= @ a ada ¢
L‘L!EN"U']ﬂLﬂu@umNﬁ?WNQ@ﬂﬁNyﬁmfﬂﬂ
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]
a ]

1.2 ngufuniinisenias

a A

Usenaumenguyanuil

a a

nguyAALil 8 nguyRRuAiinisenseaileltugnitvlsvioliina dnvauazautEniu
liutuou Susgfuanimiuiififinnsenies doyauimusmesdusznavsmiisiusanlély
nauaRuil 1un gaRuaymsasnsia (Sso) uandlumaedi 21

Fameu UsinaddnsulufuuuandImua1e IAviiu 271 wag 258 nfusieflaniy

ANUANU LRAY 264 NSUFBNLANSY

avaiity USunaergiuulufuuugeninAuans dawindu 73 waz 65 nSudeilansy

Y

o U -dl 7 1 ) U
ANUANU LRAY 69 NSURBNLANTY
=3 a I~4 a I a 1 a 1 'y [ 1 a [
LA N UiN’]mLMﬁﬂINWU‘UUEﬁﬂﬂ’J’]ﬂuaN FAWNIAU 38 WAy 36 NIuABNLANTY
ANUANU LRAY 37 NSusBNtansy

Tnlley YSunalnndenlufivuugandtfuais dawviiiu 3.3 wag 3.0 nusie

Alansu sudeu 1ae 3.2 nSusantansy

lamey Ysunalewmeuinduluiuane Tnefuuuia1yindu 9.9 nFusanlansy fu

analAningu 33.0 ndusenlansy Wiy 21.5 niusedlansy

wunii@oy Ysuauunid@eufiviulududns Tnsfuvudayinfu 18.5 nfuse
Alandu Auansdinuriiiu 22.1 ndusenlansy was 20.3 nfuseAlandy

Inwnadey Ysinadwunadeslufuuugeaninfuans dawindu 21.6 uaz 18.6 NSy
soflansu mudsy 1eds 20.1 nduseAlandy

waaldey Usinaweadeuintulufuans Tnsfuuuildyifu 4.2 nduseilansa
AuansfiAwindu 9.1 ndusedlandu wae 6.6 nfuseilansy

fugiu Usunasusdudnduluduans Tneduuuilduiidu 1,060 fadnsuse
Alansy Auasiauyiiu 1,840 Saandusonlansy way 1,450 nYusonlansy

M19197 21 ARdeUTINTWeRUsENoUTIlUNUYRAUN 8

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) gke' me kg | S
Sso 0-50 2710 73 38 33 9.9 18.5 21.6 4.2 1060 - - -

(n=4) 50-100 258 65 35 3.0 33.0 22.1 18.6 9.1 1840 - - -

Mean 264 69 37 3.2 215 20.3 20.1 6.6 1450 - - -

MBS : 0-50 cm = AUV, 50-100 cm = AU, n = S1IUeYN

66



1.3 nganulIedn

a A

Usenausmenguyanui 2, 9, 10, 11 wag 14 YoyauSunusnesdusenausiud

3

[
v AaaA 1 a

wnuldlunquauyierdnldl 4 ndugedu Swnteyalunduyniun 14 NUsznouMLYn

99

a

Auszuey (Ra) Yaauaulng (Ts) uazynautnnil (Pt)

3

' a o I a A& a = U = & A o ) v a aa
nauyaAun 2 nguAuidufudiendndn wuluiuisivaua Tdugndty Auuuiid

o = a o a ! aa = = = = ’6’ =) = A 14
AM3edUINe Aud1elding Jyaussdmvdes ddinna Aunuwavdindeannatnivesans
lsladl URATendusinda 4.0 Tugiaainudn 100-150 WUAATIINRIAY 013NUTUALAY
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M13199 22 AdeUSuasnesdUszneuTidlunguynfui 2

Series  Depth Si Al Fe Ti Na Mg K Ca S p Mn Zn
(cm) gkg" me kg '
Ay 0-50 296 111 36 5.9 1.7 5.0 14.6 4.3 996 213 319 91

(n=43)  50-100 308 107 40 58 1.8 5.0 15.1 39 1534 188 186 74
Bp 0-50 306 92 54 55 2.3 a7 13.0 1.2 1341 219 152 ar
(n=9) 50-100 322 87 34 53 2.8 53 14.0 1.0 2599 121 137 43
Ma 0-50 342 86 26 4.8 2.1 3.9 10.1 14 1231 198 121 38
(n=29) 50-100 330 91 50 53 2.0 a7 12.2 1.1 1002 126 101 41
Tq 0-50 337 79 a7 4.7 2.2 4.3 15.8 1.1 2329 458 92 40
(n=25) 50-100 363 73 30 5.6 2.6 4.2 153 0.6 2259 218 73 35
Bn 0-50 290 104 40 5.1 2.9 79 174 3.7 952 280 527 81

(n=9)  50-100 301 100 39 52 3.4 8.5 184 21 1550 213 355 76

Min 290 73 26 4.7 1.7 3.9 10.1 0.6 952 121 73 35
Max 363 111 54 59 34 8.5 18.4 4.3 2599 458 527 91
Mean 320 93 40 53 24 53 14.6 2.0 1579 233 206 57

MNUBUS : 0-50 cm = AUV, 50-100 cm = AU, n = S1uieYN
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A1319% 23 ALedsUsinasIneIRUTEnaUTILluNguYARun 9

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn  Zn
(cm) < gkg' me kg ' >
Ca 0-50 301 101 a0 5.2 2.2 58 143 25 1093 348 135 70

(n=20) 50-100 301 103 39 52 29 6.3 14.9 2.0 1562 342 121 63

Mean 301 102 39 52 26 6.0 14.6 22 1328 345 128 67

MAGLAR : 0-50 cm = AU, 50-100 cm = fiua, n = MWUMLY
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M19197 24 AdeUsinnsmesrUsenauTtlunguyafui 10

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) < gke’ < mg kg - >
Mu 0-50 316 87 34 4.8 3.0 4.5 14.8 1.8 1923 316 87 64

(n=25) 50-100 314 88 41 49 33 4.4 14.4 23 2957 380 72 53

Ok 0-50 299 105 51 6.0 20 4.2 14.8 1.0 4509 166 118 51

(n=40) 50-100 295 107 44 6.1 23 a7 15.8 0.7 4889 111 110 53

Min 295 87 34 48 20 4.2 144 0.7 1923 111 72 51
Max 316 107 51 6.1 33 a7 15.8 23 4889 380 118 64
Mean 306 97 42 55 26 4.5 15.0 15 3569 243 97 55

MNUBUS - 0-50 cm = AUUY, 50-100 cm = AUENY, n = S1UMBYN
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M13199 25 ALRdgUTITINeIRUsENaUTIluNquYARUn 11

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) < gke' > & mg kg >
Rs 0-50 303 111 35 5.6 1.8 5.0 13.1 1.0 1514 242 162 57
(n=39) 50-100 304 106 42 59 22 55 153 038 2583 103 150 54
Se 0-50 301 113 32 5.9 1.7 a7 14.8 3.9 1011 343 155 82
(n=34) 50-100 299 114 40 5.9 1.8 4.8 16.1 35 1968 217 102 57
Tan 0-50 325 100 30 57 28 54 16.1 2.1 1006 254 124 52
(n=30) 50-100 318 98 43 55 30 59 179 18 2067 235 118 54
Dm 0-50 367 68 19 4.2 3.2 4.0 10.2 2.1 1105 170 131 26
(n=25) 50-100 364 62 21 3.7 3.2 4.4 9.8 2.8 1292 155 125 27
Min 299 62 19 3.7 1.7 4.0 9.8 0.8 1006 103 102 26
Max 367 114 43 59 32 59 179 39 2583 343 162 82
Mean 323 97 33 53 25 4.9 14.2 23 1568 215 133 51

MBS : 0-50 cm = AUUY, 50-100 cm = AU, n = I1IUMBYN
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Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
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Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
Cm gke' me kg '

Tkt 0-50 287 85 a2 45 107 100 197 1.7 7885 573 870 75

(n=53) 50-100 272 86 37 4.0 9.2 10.7 195 1.6 22545 319 504 73

Bpg 0-50 271 93 42 46 151 10.6 17.5 2.2 6761 594 665 7

(n=49) 50-100 272 92 39 44 155 106 17.1 1.9 15605 375 as7 78
Min 271 85 37 4.0 9.2 100 171 1.6 6761 319 457 73
Max 287 93 42 46 155 107 197 2.2 22545 594 870 78
Mean 275 89 40 44 126 105 18.4 1.8 13199 465 624 76

MBS : 0-50 cm = AUUY, 50-100 cm = AU, n = S1uieYN
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1%

wazMugiu Juvilsunuiumensianilanila susninavenilafuniiindegs wagdnina
VIUNLLALALNT (Vengosh et al. 1999, 2005; Fakir et al. 2002; Capaccioni et al. 2005;
Chen and Jiao, 2007)
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Muzey USunanuzduiuduluauas Ineduuuiiawingu 81 Jadnsusailansy
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dangd USunaudansdiindulufuans neauuuiiawinnu 89 Jadnsumailansy
warAuaNelAINAy 109 Tadnsusanlansy way 99 daansumanlansy

M1319% 28 ALRdsUTINUEIMRIRUTENoUTIlUNgUYARUT 15

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
Cm gkg' mg kg |
Ms 0-50 306 94 54 7.1 15 6.5 20.5 35 81 653 808 89

(n=8) 50-100 284 113 59 7.1 1.7 7.6 225 4.0 112 732 1168 109

Mean 295 104 57 7.1 1.6 7.0 215 3.7 96 693 988 99

MNUBUS - 0-50 cm = AUV, 50-100 cm = AuEN3, n = S1IUMBYN
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waaldey daregluiide 0.3-2.3 nfusieflandy iy 1.1 nfusenlaniu dlvgy
YSunaweadeslufiuuugaininiuais sniuyaiuaiuie lneyafuasiinianadegegn uaz
Yafua1UdARReRan

Mugdu daegluiidemipeunauldaunsainlate 128 dadnsusenlaniy tade
37 aansuseilandu USunamugdulufuuugeniniuans lneyaduiiunasdiaadegen
Lazgn AU UNARReAEn

Woanesa Naneglunidemipsannaulidaunsainlaf 223 dadnsusdenlaniu tafe

a a o 1
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M1319% 29 AledsUTINUEIMRIRUTEnaUTIluNgUYARUT 16

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
Cm gkg' mg kg |
Hk 0-50 438 21 8 23 nd 0.5 53 0.8 128 92 85 26

(n=5)  50-100 409 46 17 27 nd 0.7 4.6 1.0 48 nd 93 34
Sri 0-50 405 45 13 37 nd 1.3 14.8 1.3 48 153 449 39
(n=6)  50-100 367 80 21 43 nd 1.7 14.7 23 nd 100 1154 64
Lp 0-50 377 62 23 6.1 nd 0.9 23.7 0.6 nd 223 798 41

(n=6) 50-100 321 123 33 57 nd 1.6 18.8 0.3 nd 153 178 61

Min 321 21 8 23 - 0.4 4.6 0.3 - - 85 26
Max 438 123 33 6.1 - 1.7 23.7 23 128 223 1154 64
Mean 386 63 19 4.1 - 1.1 13.6 1.1 37 120 436 a4

NS : 0-50 cm = AUV, 50-100 cm = AuEN4, n = §1UIUABE1, nd = non detect
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a

fAatugagn wasyanusailanadenian
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isagileadeniian

a o 1

Inuna@ey fdregluiidy 0.8-35.1 nfudeilandy wafe 10.3 niusdenlaniu dwu
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g Usunalnunadeiaguiuans eniiugafualnalif lngyaaudalnadfalinedugsn

Y 9
LarynALSeLdnilALaduiEn
waaldey deinegluiidy 0.1-2.6 nudeilansu 1ady 0.6 nFusenlansu diulvg
Uunameadonluusazyanuialiunnaeiulufiuuusasiuas sndugedudonidn Tnays

AuseuldndAativasdn YaRusnuazyaRuIdelidnaengn
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Mugdiu daegluiidemipeunauliaunsainlats 26 Tadnsusenlansu wde 9

adnsuseflansy dnlngUSunaumuzdulufuuuainiifiuas lneyafusesidaiinade

@0 warynfAuglnaUAtiARaegn

@ )

a

Woavlesa deegluidentesunaulilanunsainlats 52 dadnsusdenlansu afe

a ISP

31 fadnSusieilandy Ysuuveanedalufuuugeniinuans lneyeauidelinnadegen
uazynnusosLdniianadenign

'
av A Y

N oA X ' o Y v a a v 1 a o a
wenila denegluiidendesunaulianansaialaie 343 dadnfudenlandy wade
93 fladnsusioflansy drulngUsuauusmdainauluiuais lnsyadudosdainiade
aean warynAualnaRliaaesian
o a A " a v a a o A [ Qll a a o 1A (% 2
daned Uenegluiidy 13-4 dadnduseilansy 1wie 24 dadnsusedlansy U
Fanzafiuwlniudulufuae enviugaaudeadn lnegaiuglualifiiaedeggn wazys

'
a0 a

umag:ummaaﬁwqm
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M13199 30 ARREUSIEINeAUsEnaUTILlunquYRAuUN 17

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) < gk’ < mg kg >
Re 0-50 439 15 6 2.0 1.8 1.4 0.9 0.7 25 30 196 a4

(n=160)  50-100 419 29 10 23 22 2.1 1.8 26 26 20 343 13

Rn 0-50 441 18 8 24 nd 0.1 1.6 0.1 12 32 36 16

(n=10)  50-100 a7 32 13 27 02 0.4 2.8 0.1 nd 32 139 17

Vi 0-50 aa7 15 3 24 0.2 0.7 33 0.1 10 45 14 18
(n=7) 50-100 415 a2 12 33 02 1.4 53 0.1 4 40 16 21
Pi 0-50 378 69 8 33 05 0.5 35.1 0.4 nd 52 nd 31

(n=5) 50-100 336 111 19 34 Nd 0.9 313 03 nd nd nd 32

Min 336 15 3 2.0 - 0.1 0.8 0.1 - - - 13
Max aa7 111 18 34 22 2.1 35.1 2.6 26 52 343 a4
Mean 413 a2 10 27 0.6 0.9 10.3 0.6 9 31 93 24

NANBLAR : 0-50 cm = Auuw, 50-100 cm = Aiuae, n = 9UIUABEN, nd = non detect
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wuanila Tenegludids 52-271 fadnSudeflansy ady 171 fadnSudeflansy
YSinawueniladidwiaduluduasdugeauays lneyaaundesiiaafeaan Lasynnu
L GITRHGRILERERG
daned Tenegluiidy 15-50 dadniuseflaniy iy 27 dadnsuselansy U3

7 = a 1

dengdluiuvuainitfuaislugaiuides diuganuvaysivudlduiinduluiuais lngys

AundosiliAafugdn wasyaRuYayIiARaegn

q

M19197 31 AndeUsinasmesrUsenauTnlunguyafui 18

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn

(cm) < gkg' > < mg kg >
Cb 0-50 405 43 8 29 3.2 1.2 6.3 0.7 49 76 52 15
(n=10)  50-100 386 59 14 29 48 1.8 5.2 0.8 61 16 88 18
Ky 0-50 365 59 19 34 34 3.1 52 5.7 1199 105 271 50

(n=6) 50-100 349 a7 21 26 34 75 4.3 13.4 560 52 271 26

Min 349 43 8 26 3.2 1.2 4.3 0.7 49 16 52 15
Max 405 59 21 34 48 75 6.3 134 1199 105 271 50
Mean 376 52 15 30 37 3.4 52 52 a67 62 171 27

MBS : 0-50 cm = AUV, 50-100 cm = AU, n = S1uiieYN
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US1auveteun1aruIange (Sand) newld (it wazfiumiled (Clay) (0) nigliasien
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fAuUs (Variable) Usenausig nan15AseriUsunusnedusenausin Anwinie
78 X-ray fluorescence spectrophotometry (XRF) Usgnausesis 12 579 leun Iaaeu
(Si) et (A) widn (Fe) tmmdlen (T leiden (Na) wunilleon (Mg) Tnuvadey (K)
wAaL@el (Ca) Muzdy (S) veanesa (P) uuenila (Mn) uazdengd (Zn) audinianieam
Usenaumey USunauessun1auuiansie (Sand) nsiewlds (Silt) wasdiumied (Clay) niae
AAT129 (Cases) Ao Frognadu S1uausiedu 72 dreg1e Usznause
® nguyARuil 17 (Group 17) PuuezBendnunfiinainazneuditn UFATeN
Audunsadaun laun gaiuiosidn (Re) yaAuLsey (Rn) ¥aRwide (Vi) waveyn
Augluall (Pi)
® ndutaRuil 18 (Group 18) AustuasBendnunniinainagneudnii Ufise

Audunanswoidusng loun ynAuray3 (Cb) uaz yaRwandey (Kyo)

3Lﬂ§13ﬁ‘ﬁ@;ﬂﬁi®8ﬁ Factor analysis W& Principal component analysis e
AnwingAnssuvesiiegsiulagefenanisinsgiusuiusineiuszneusiniludeya
vdnlunsianguiiu Tnedosas 61.05 vesruAuLUS (Variation) vesdeya amnamdl 12
T#tadelumsedurvansiladofauanduninil 12 doyavessuususooniduassnguinie

aune (Affinity groups) AW 120
naudl 1 Usgnaume aun1AruIange (Sand) wasdanau (Si)

naud 2 Usenaumig aunipvuafumiled (Clay) aun1pvuiansiewds (Silt)
avadliu (A) wWan (Fe) uuanifla (Mn) weawesa (P) upalleu (Ca) wunididen (Mg)

Tnna@en (K) lewen (Na) Auzduy (S) Iwiey (Ti) wae dangd (Zn)
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NNsInnguYsaAseamevziulaindugauluiungurieiununds veang
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Juganundemmuzdiugailiganuandesusnsenunainyanulungudeniu

93



1.7 nGuAUIIUNYIY

Usgnoufenguyaaud 19, 21, 22 uag 59 dwiunguyaaud 59 iufuiiAngn
pznauiniadeu uluiiuiisuduvdedisugussaitemuian @lluvial plain/valley flats)
liléginsimundeyaaulunguyadui 59 Felifdeyausinusinesiuszneusalunguys
fiufi 59

nguYaRud 19 nquiudmmeruiiaanagneudii fduudufiunielueiudn
100 wufwns 1nidu Ujnsenulunsadnundadumadnies nssvueiAouttaa
AugANANY sl deyauTinusnesiusznaunniiniusldlunguaniui Tdud yafu

WTIUT (Wb) hanslumisneit 32

Famau USunaudaneuianuuuLazAuans a1y 456 nudenlanu iy 456
n3ustoflaniu

praiity Usuuesgildulufuuuuaziudis dawwiidu 8 way 7 nfusdeilaniy
a

8

ANUAIRU LA 7 NSuRAlansy

[
Y

WAN USUNaumaniafuuuLazauane 1aindu 5 nSudeilansy edy 5 nsuse
Alansy

Tnwmdlen Ysunalnwdsuiinduluduas Inefuuudewindu 1.4 nsussilansy
warAuaNelAINAU 1.8 nSusanlansy way 1.6 nFumailansy

Taiey Usunalaneuiindulufiuans Ineduuuiadssuinauliaiunsainle way
fuanadianyniu 0.2 nSusantansy wae 0.1 nSumeilansy

wUNTReY USunasunid@eunsfuuutaziuarsdeituesuinauliaiunsainla

T nadey USUNalnena@eunanuuukaziuals dawiinu 0.2 nSusailans

WAy 0.2 NSumpAlansy

= a = a I a 1 a Y] [ |
wealdey Usunawaatdenlufduuuganinfuans ZAwwindu 0.4 wag 0.1 nfuse
Alansy Muaeu rae 0.3 nsumanlansy

(%
Y'Y

AMuzdy USunaiuzdunsfuuutazaualsiiatssuinauliausainla

Woavlesa Usunaumleanesalufinuugendifuans Auvuliavinhu 436 fadniuse

Alansu d@uduarsiiantssuinauliaiunsainle wae 218 Jadnsumeilansy

waanda Usunausnidansfuuutasfuansietesuinauliaiunsaiale
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a o a

#anzd USunaudensdlufuuunaziuany danvinnu 244 way 251 Jadnsuse
Alansu sNuaNeu 1eae 248 Tadnsusantansy

M1319% 32 AledeUTINUEIMRIRUTEnaUTIluNguYARUT 19

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) gkg' mg kg |

Wb 0-50 456 8 5 1.4 nd nd 0.2 0.4 nd 436 nd 244

(n=5) 50-100 456 7 5 1.8 0.2 nd 0.2 0.1 nd nd nd 251
Mean 456 7 5 1.6 0.1 - 0.2 0.3 - 218 - 248

WANBLAR < 0-50 cm = Auuw, 50-100 cm = Aiuae, n = 9IUIUABE, nd = non detect

1 a

NHNYARUN 21 NFUAUTIUMEIVENUIN MARIINAENBUAIULUAIUAIVBINUT

q 9

a

3uu Ufisedudunsadniesialunans nsszuisiiAsudiaaifiediiunals anuaay
¢ 9] a 12 PN ' a Avy a
auysaiviunane JeyauSunusinesddsnausinisiusiulatunguyanul laun yasu

yTUS (Pb) wanslumsnedt 33

Fameu Usinadansulufuuuanimua1 IAuiniu 389 uay 381 niusenlansy

ANUANU LRAY 385 NSUFBNLANSY

pvality Usunaergilifuindulufivans Inefuuuianiniu 47 nSuseilansuuas

fuanadianvniu 53 nsusanlansy way 50 nsusanlansy
< a & A v a ‘g a 1 a a Y [ 1A 1

wian Usunasuaniiwudluuiudulufiuans Inefuuuiayindu 20 nsuseilansy
WaLAUANNNAWYINAU 23 NFUFBAlaNSY WAy 22 nsunanlansy

Tyemfloy YSuralmemdeulufuuuwaziuans 3a1nAu 3.4 way 3.2 N5UMe
Alansy Muaeu A 3.3 nsumantansy

Tadey Usunadatfeuiinduluiuans Inefuuuianwinnu 2.4 nSusanlansuwnas
fuanadianviniu 3.2 nSusiailansy wae 2.8 nsumeilansy

A A a P ~ Yy a X a ! a a W )

wuNTBen Usunauwunddeuduudlduindulufuans Inefuuuiayiniu 3.0 N5y
fanlansukarAuaelaA NNy 3.3 nSusantansy 1ray 3.1 nSunanlansy

Tnunawey USunalwenadeuinduluauans Inefuuuianwiitu 13.6 nSume

Alansuwazfuansdawinnu 15.4 nsusanlansy way 14.5 nsusanlansy

wAALeN USunakaasdeudnurlduiuduluduans awindu 2.4 wag 2.9 nSuse

Alansy MUAPU LRAY 2.6 NSuABNlansy
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Muzdu Usunawaasdedlufuuuiamingu 52 waghuanedaitesuinaulianunse
Jole wwde 26 nSusanlansy

Woavlesa Usunamleanesalusivuugeninfuans dawiriu 167 uay 117 dadniu
fantansy Aua1eu Wy 142 Jaansumenlansy

wuan e Ysunauusndlalufiuuugandtfuans IAwindu 446 uay 373 fadnsy
fantansy sua1eU e 409 Jadnsumenlansy

daned YTunaudangdlufiuvugandniuans Za1indu 45 uag 32 fadnusie
Alansu sudeu wae 39 Jadnsusenlansy

A1319% 33 ALedeUTINuEIMeIRUTEnoUTIluNguYARuT 21

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) gkg' mg kg |
Pb 0-50 389 ar 20 34 24 3.0 136 24 52 167 446 a5

(n=6) 50-100 381 53 23 32 32 33 154 2.9 nd 117 373 32

Mean 385 50 22 33 28 3.1 14.5 2.6 26 142 409 39

WANBLAR : 0-50 cm = Auuw, 50-100 cm = Aiuag, n = 9IUIUABE, nd = non detect

1 a

NHNYARUN 22 NFUAUTIUNEIVENUINTLARIINAENBUAU LTV UHATeRY

q 9

Junsadatadunats mssvuigdnadfisrewdaas mnveauauysalii dayauiuinesig

v
a S|

asrUsEneuTNIUTILlalunguyeaul laun yafudunsie (Sa) wanslunsiei 34
Farau USunaddmouiudulufiuas tngfuuulainnu 446 nsumanlansukay
fuanadianviniu 451 nSusenlansy Wy 448 nsusanlansy

avaiitiy USunuergliulufiuuugeninfAuans dawindu 19 uar 16 nSuseilansy

Y Y

a

ANUANGU RA 17 NSusanlansy

< a 13 a a 1 a1 [ o 1A [y o w
LiaN ﬂﬁmmmaﬂiuﬂuuuuasmaw AU 6 wag 5 nSumpilansy AmuaIfy

dl U 1 al U
WAy 6 nSusaAlansy

Tyndoy Usunalnnideulufuwasiuans dawvnnu 2.3 wag 2.5 nsusanlansy

o U dl U ! af U
ANAIAU LadY 2.4 nSumenlans

TRy YSuradarmoulufuuukaziuans daviinu 0.3 wag 0.2 nsunanlansy

o U dl U ! af U
ANAIAU LadY 0.2 nSumenlansy

wunili@en Usunawuni@eulufuuugaindifduans dauvitdu 0.8 wag 0.3 n3usie

Alansy suaeu ae 0.6 NSuBNLAaNTY
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TWLNELToN USU1l N NaGeu9f UUURAZANA1S IANYINNU 4.2 nSumanlansy

o U dl U ! a U
ANAIRU 1RdY 4.2 nusionlansu

IS a IS a 1 a 1 a1 ! U % !
hARLYY ‘Uiil'}ml,l,ﬂaL“UEJ%JiU@UUUQQﬂ'J']@U@'N UAIVINY 0.9 wag 0.2 NIUNB

Alansy Muaeu e 0.5 nSusantansy

Mugau Ysurauaa@eulufuuuganiifuais lngduuuilaniniu 46 niuse

a U a ! a0 4 ! U ¥ dl U ! a U
Alansu wazduarsfiatesunnaulianansainle wde 23 nsusenlany

Woalesa Usunamleanesalufuuugeniifiuais Sewindu 280 uaz 147 aansy

fanlansy sudeu wae 79 Jadnsusenlansy

wuan e Ysunamasnidalufuuuaindtfuans dewindu 87 waz 72 Tadnsusie

al U o o d‘ a a U U al U
Alansu auadu Wiy 79 Jaansusienlansy

danzd USunaudansdlufuuuazauane 3a1windu 14 way 15 Jadnsusanlansy

ANUANGU LRA 15 Nadnsusanlansy

A1319% 34 ALedeUsinusInesrUsEneuTILlunguYnfui 22

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg’1 me kg1

Sai 0-50 446 19 6 23 03 0.8 4.2 0.9 a6 280 87 14

(n=14)  50-100 451 16 5 25 02 0.3 4.2 0.2 nd 147 72 15
Mean 448 17 6 24 02 0.6 4.2 0.5 23 213 79 15

NS : 0-50 cm = AUV, 50-100 cm = AUEN9, n = S1UIUABE, nd = non detect
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AauUs (Variable) Usgnaume nan15iAseniUsunaenesdusznausiy Anyime
78 X-ray fluorescence spectrophotometry (XRF) Usenausaesis 12 519 laun daneu
(Si) ozglitu (A) wiin (Fe) ldex (T) lewfew (Na) wunfilon (Mg) Inuvades (K)
wAaLgeY (Ca) Mg (S) Weanesa (P) wisnifla (Mn) uavdangd (Zn) aud@nianignmn
Usnaume USinuveseun1avu1ansig (Sand) nsieuds (Sitt) waghuniles (Clay) nide

Y 1 a

- . - o EE y
AN (Cases) Fip AI0819AU IIWIUNTEY 12 e Usenaume
® NquYARUN 19 (Group 19) Austunguiinainagneuat dvuwiuiy
Aegluaudn 100 wuRwWasINEIAY tiki YaRwidesys (Wb)

'
a =

® NquYARUT 21 (Group 21) AusIUnEIUENINTAAINANaUAU LAY

'
aa 1

YoINuNIUiT tokA Yarwnasy3 (Pb)

® NFUYARUN 22 (Group 22) AiuTIUNEUANUINTARIINATNBUa 1L TaVENY

oA yarudunsie (Sai)

a & Y ¥ . . . . 'dl

’JLﬂiW%VﬁJ@%ﬁI@Eﬂ“U Factor analysis Wwag Principal component analysis LW®
AnwingAnssuvesiiegsiulageifananisinsziusunusinesdussnausiududeya
nanlun1sdanguiu lnesevas 79.70 vesmuiuLUs (Variation) vestoya 31nAIWN 13

Y & | a | 1 a P ] a

wandbiiuanganum1e 9 lunquayafuiiininuudsusiuninlundvesUSunnusiueessig
{0991 RNIINVRIFBERUTIUIAIANRLLUIINNIREU Sesaz 80 TuUadulunisesuie
aosladuduandlunini 13 deyavesduusuuteaniluaiunguinieanis (Affinity

groups) AN 130 Usznausie
® Uil 1 UsEnaume auNIAYWIANTIY (Sand) kavdanau (Si)

® nquil 2 Usenaumiey aunIAvuIaAuWmiled (Clay) aunirvuiansiewds (Sitt)
avglitu (A) wifin (Fe) wuamida (Mn) uealey (Ca) wunfiden (Mg)

TInunaesy (K) Wehen (Na) lnwiey (T) wag d9ngd (Zn)

® nguil 3 Usenausie Weavleda (P) uaziugdiu (S)

1% ' 1% 1%
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WENTUINITNTEILFIVIMUILTATIER (Cases) AW 13U NUTIYARUNYTYS
< a da & a ! a A ! a a [ ° U a Al & a da
Juyeaunililoazideaninyanudulunguyeaudeliu dmsuaumesusiiluiuniaynia
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Fanou dregluiide 355-411 nFusieflansu wie 373 nSuseilansy Usuiw

I a 1

FaneulufuvuganIfuaslugafiunaifeli druyaiugasusunadineuintulufuans

Ingyananfosliilidadegen wasynivansiAlaiengn

% IS

azgiitiu drAvedluiide 38-76 nfuseflansy ade 61 nfusenlaniy Usuw
wdinduluuaslugeAunafeald daugefuanshuvulirigenitfuans Inegnfuens

fAdean wasyanunarSeslidaaiesian

widn deneglufide 8-25 nSusienlaniu wie 17 niuseilansy Usunauniniindu
Tufuanslugafunanfeali diugafugashivuuiiinganitfuans Inegafugnsinlaiogegn

wazgaRunarfaalilALadean

Inlley Tenegluiidy 3.0-6.3 nusdedlansu adey 5.1 nfusieflandy Usuiwu
Innmleuauuugeaninfuaslugefuges dwyanunaiseslviivnlinanaddusiuais lneye

AugATIARALEER wazynAuNa1Seslvdadgn

Loy dAegluiidey 2.3-6.2 nfudefilany ade 4.1 nTudeflaniy Ysuiwu
loweninvvlufuasluyndivens lneyaauensiiiadegen wazyniunaifedlvidanage
fngn

wunil@ey degluiide 1.4-4.3 nFusiefilanu 1afe 2.9 nFuseilandu Usuwu
wuni@euintulufuarsduyaiunaidedl diugnfuansiuvuiiaiganiniuans lneyasiu
gasilenadegan warynAuna1seslvilidaiengn

Inunagey dregluiide 1.5-5.9 nFusieilaniu ade 3.5 nfusenlansu Ysuiwu

Inunadesluiuuugainitauaisluyanuens diugaaunarfeddvdanintulufuans Ingyn

AuEATHARALEER wasynAuUna1SeslridAdgn

waaw@ey daregluiidy 1.0-3.7 nFusienlaniy wafe 2.5 nfuseflansy Usuiwu

wha@eninvulufuane Ingynivansirnadegan wasynaunarseslidaadedan
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'
v oA v 1A [ = a v o1 a J

Mz daregluiidy 30-627 dadnTuseflansu wdy 294 TadnTusieflaniy
Ysunamugdulufuuugaininfuds lnegaiuansiaiedegign wasyaaunaifeelid
GRILEREYGE)

Woanesa daregluiide 18-90 fadnTusieflaniy wafe 45 Tadnsusenlaniy

a ¥

Ysuameanedalufuuuaininfuans lneyniuensiidedeggn wasynfunaiioalvd

GRILEREYGE)

wusnila regluiidy 124-286 fadnTusieilaniy i 225 Tadinsuseilaniy
Usuawuanidalufuuugandifuans lneyadunarfesliddadegean wavynaugasd
GRILEHIRE

daned Tenegluiidy 13-34 dadnduseflaniy wie 23 dadnsuselansy U

denzdlufuvuganitfuansluyafugns drugeiunairseddrdanindulufiuas Ineynau

Y
gnsiALadugaan wazynaunaifadliliaadesiian

M19197 35 AdeUsinusmesrUsenauTtlunguyafui 20

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg’1 mg I<g’1

Ki 0-50 411 38 8 30 23 1.4 15 1.0 116 41 286 13

(n=102)  50-100 366 76 14 48 23 2.1 2.6 1.9 30 18 254 19

ud 0-50 355 66 26 63 58 4.3 5.9 3.6 627 90 236 34

(n=71) 50-100 362 64 22 6.2 6.2 3.7 4.1 37 405 30 124 26

Min 355 38 8 30 23 14 15 1.0 30 18 124 13
Max 411 76 25 63 6.2 43 59 37 627 90 286 34
Mean 373 61 17 51 41 29 3.5 2.5 294 45 225 23

NS : 0-50 cm = AUV, 50-100 cm = AU
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() 10t T

O
n

Factor2 : 13.90%
()
=3

o
N

-1.0¢
-1.0 -0.5 0.0 0.5 1.0
Factor1 :64.42%
6
()
5 L
al o)
< 7] °o ° 0
S 2t + o
XN
— o +-
.. + +_|:_+
N Nl . e
S 0 o + +% +-:_
o -1 o o
= °© .0
_2 oo
_3 + o
_4 +
-5 o Ki

Factor 1: 64.42%

AR 14 (n) Faus (Variable)  Usenausie Han153ATIenyusunne1geenUsenousiy
USunauedaun1nruanse (Sand) nsrewda (Sil) wagAuwmiled (Clay) (v) niigliasien

(Cases) voanquynAUluNUTIQUUSENUTIUNTY YaanquALLAN MUIUFIBENNIEY 64 FI0ENs
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fAuUs (Variable) Usenaumie nan1siaseniusunasinesrusenausiy Anwiae
78 X-ray fluorescence spectrophotometry (XRF) Usgnausmesis 12 579 laun Iaaeu
(Si) et (A) widn (Fe) tmmdlen (T leiden (Na) wunilleon (Mg) Tnuvadey (K)
wAaL@el (Ca) Muzdy (S) veanesa (P) uuenila (Mn) uazdengd (Zn) audinianieam
Usenaume USuauessun1auuansie (Sand) nsiewlds (Silt) wazdiumied (Clay) nie
AAT129 (Cases) Ao Froghadu S1uauiiiau 64 dreg1e Usznause

® nauARuil 20 (Group 20) AuifuAnainaznaudth fasuindessevivied

Fupuudafiazamndolann ganunaidedlit (Ki) uas gadugas (Ud)

a 6 Y ¥ . . . . 'dl
’JLﬂiW%VﬁJ@%ﬁI@Eﬂ“U Factor analysis Wwag Principal component analysis LW®
AnwingAnssuvesiiagsiulageifanan1sinsziusunasigesdusenausiuiludeya
nantunsdanguiu lnesesas 78.32 veenuiukUs (Variation) ¥aedaya NANA 14
Y & 1 a 1 1 a dyd | a
wandbiiudngaium1e 9 lunquanAuiiin1uwdsUsiuunluwiveUsuusINYe sy
o991 RNIINVRIMBERUTIUIAIANRULUIINNINEU Sesaz 80 TuUadulunisesuie

aoaladudauanilunini 14 Jayavesdiudswisesniduaiunguiniaanie (Affinity

groups) AN 14 Usznausie

® nquil 1 Usenaumie aunIAvuIaauwmiled (Clay) sunirvuiansiewds (Sitt)

a o

avgltiu (A) widn (Fe) wpawdey (Ca) wunfiden (Mg) Inuvaiden (K) lawdeoy

=

(Na) vloanesa (P) Augeu (S) ey (Ti) way dened (Zn)
® Uil 2 UsENaumeY auUNAYTWIANTIY (Sand) kavdanau (Si)

® nquil 3 Usenausmy wuenia (Mn)

[ '

Y] 1 = < v ! a A A & & 4AY o I a
"\]']ﬂﬂ']ﬁ"\]@lﬂ@llsﬂaﬂLﬂi@?ﬁ/ﬂﬂf\]gLMUVL@'J']ﬂquﬁ@@uﬁLUWUWQMﬂiawumuqmﬂ SUENﬂQlI@u

W weAnssuvesiulunguiigneuauimeladeilefulundn uinisiuaenitaayauly
NUARAULULARINAMNLUTUTIUURINSIARDUTNTUAsTBIUNLAAY (Wongsomsak, 1986;

Puengpana, et al., 1990)

[

LHaITUINITNTLINAIVOINUILTIATIEN (Cases) NN 144 WUINYARURATH
ANuRUTUTINTeenIYRRunasely eingeaunaifedliiiouninvuiangy  Felus
s & I3 Y s  a 2 a da X a a ] a % t%
mosnlussdusenaunan Tuvasiigaiugasilufuniilefuasidenninyafunaiseslv g
syniavunduuriiorUsznauldiie widunied dallavaiuisaduiwines wasd
ANLEINsatuN1IgRdnsIneIMslags vilvyaauensiiiua waslefeugeanityaaunan

Foalvi uillrnuwdsusiutdesningafunaiesli (Patcharapreecha et al., 1989)
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1.9 nauAuNTY

UsENaumenguynaui 23 uag 24 3an1553U530%0yaUunnsmedUsenauTid
Tufudntayalunguyeaiui 23 Weswndunguiuiilufunsedarinlillavassalunis

Y I

wissuegNAweIATz Jadudedidnvesiulunguivihlilifideyavesyeiuiioglungy

¥
a A

YARUU

nauYAALN 24 nquAuvsednuin Ninainazneudunididefudufunsienu
Uisenaudunsn nsszvisiireudinalfisiviunans aueauauysala Joyau3uia

smeeRUsENaUTITTIUTIIAluNGuYaRull loun ynRuaua (Ub) wandlunisnen 36

Farau Usunuddmsuluduuutariuails da1windu 454 way 458 nsumanlansy

ANUANU LRAY 456 NSURBNLANTY

pzailty USunuergiidulufuuuiaziuais da1indu 11 wae 8 nfusdeilansy

Y

a

ANUANU LRAY 10 NSusantansy

I3 a @ 5 a a 1 a Y] [y 1A [ a [y 1
WIAN USUNUMBNNIAUUULALAUENT TALYINAU 2 NSUABNLaNSY 1Ay 2 NSUFD
Alansy
Tnwmdley Usunadlnmdeuisduuuwazauans dawvindu 0.9 nsuseilansy ade
0.9 nSumelansy

[
Y

TaRey USunalameunsnuuutasfualsdeisesuinauliaiuisainla
wUNTReY USunasunid@eunsfuuutaziuatsdeituesuinauliaiunsainla

Tnwnadey USunalnunadeulufuuuwasiuals a1ty 1.1 kag 0.9 nSUAD
Alansu sudeu ae 1.0 nSusanlansy

(%
Y

wAALTEY USunuAalounisnuuukaraualsliatasuinauliausainla

(%
Y

AMuzdy USunauealdsuafuuutasfuatalictesuinauliaiunsadale

1 a1

Waanasa USutuveanasansfuvukaziualsiaiussuinaulidaiuisainle
wuanfla Usunamsendalufiuuugandnfuans duvuawvindu 373 dadnsudenlansy
1 a 1 a0 ¥ 1 U v d' a a U 1 a U
dquRuanafiantssuinauliaiunsadnle wae 186 Jaansusenlansy

danzd USunaudansdlufuuutazauane Jawindu 62 way 64 Tadnsusenlansy

o U dl a a U 1 a U
ANAIAU LadY 63 dadnsunenlansy
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M13199 36 ALRGEUSIINRIRUSENUTIlUNquYRAUN 24

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
-1 -1

(cm) < g kg >< mg kg >

Ub 0-50 455 11 2 0.9 nd nd 1.1 nd nd nd 373 62

(n=5)  50-100 458 8 2 09 nd nd 0.9 nd nd nd nd 64

Mean 456 10 2 0.9 - - 1.0 - - - 186 63

WNBLAR : 0-50 cm = Auuw, 50-100 cm = Aiuae, n = 9IUIUMBE, nd = non detect

1.10 nguAuAY
Usenaumenguyanui 25

1 a o o a & aaa a < v =2 ® ! R H
nguyaRuN 25 nauuiy Uiseaudunsadniadudraanies n1sseutedilen
fadaudnual MNEANALYTlRT TayausuiasmesdUsenouTINAiTIuTIalunguynfuil
A gaRudu (on) YaRuwiiey (Pn) uazgARuE LAY (YK) Lanslunns1en 37

Fanou AAegluiidy 373-436 nFusenlaniy wafe 407 nTusienlansy Usuwu

FareuluAuuuganifua lneynAudulinndegen uargnauiiglawaesign

Y

% IS

azgiitiy drAedluiidey 17-56 nfusaflansy ade 39 nfusenlaniy Usuw
svgliuiudulufiuas Inegaduigiiaiedegean wasyniuduilaadenign

wian freglufide 13-41 nfusdedlansu wie 24 nfusdedlandu Usunaundn
Wudulufuans Tneganuieiinedegean uazyaaugumaniiaeieman

Inlley feegluiide 2.4-3.5 nudedlansu dy 3.0 nfusieflansy Usuiw
Inmdeninvulufuas lneyenuigiinieiegan uazyanugunvniiaedengn

liey denegluiidentesuinauliaiunsainlane 0.2 nfudedlansy adey 0.1
nsusienlansu dwlngUsunalufeuazdiidosuin lneyanuigiaeiegan wasynmu

a 1 =

PULALYARUE LRIV ILALRALFFR

wunili@en denegluiide 0.1-3.4 niusedlansu de 1.9 nfusieflaniy Usuwu

wuni@eninvulufiua1e lngynfugunvnlaneiegen waeynauduiiaadeian

Inuwnadiey deegluiidy 2.6-7.2 nFusdenlaniy de 4.8 nfusieflansu Usunw

Inunadeaniiudulufuans lneyafugiunivnidaiateadn wazynausuilaeieign
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waawey dateglufidy 0.2-1.2 nFusieflansy wafe 0.7 nfudelansy Usuiw
weadeuiudulufuanslugafugiuaiand dugafuigivuliianaddufuan lneyadu
JuilAniugaan YnRuiguasynRugunIITALRRA1EN

[J [ a1 1

Mugdiu daegluiidenipeannauliianansainlate 13 dadnsusienlansu wde 3
fiadnsusienlansy drulvgUsunamuzduliddesunislufuuuiaziuals Inayanuigd
ALRRYEIEN LarYARUIULALYARUETUAYIEALRAAER

Woanesa Ueneglunide 48-100 fadnSusanlansu ady 86 NadnTudenlansy

Ysuuneanedaiintuluiuas lngyaauduilaiadugegn wazyanugiunivniianade

Fngn
A oA ) Ay oy 1 o Y vee A a o 1 o o a

wenila denegluiidendesunaulianansaialafa 263 dadnfudenlansy wde
111 fiadnsusiefilaniy dulvguSuauusndaiuvulufuan lngyaiusuilaaiogen
LAZYARUEURIYITALRRLAER

o a A " a v a a o A L% Qll a a o 1A (% 2

daned Tenegluiidy 13-39 dadnduseilaniy wie 22 dadnsusedlansu U
dangdiuvulufivans lngyndugrununiiaaiogean wasyanuauilatadenian

A1319% 37 AledeUTINueIMeIRUTEnoUTIlUNgUYRRUT 25

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) gkg' mg kg |
On 0-50 436 17 18 24 nd 0.1 2.6 0.9 nd 96 85 13

(n=4) 50-100 402 42 33 33 nd 0.8 4.1 0.9 nd 100 263 19

Pn 0-50 410 36 13 29 02 2.0 4.4 0.5 6 85 155 18
(n=11)  50-100 373 56 41 35 02 3.0 6.7 0.2 13 88 160 30
Yk 0-50 424 29 16 25 nd 2.1 4.1 0.6 nd 48 nd 15

(n=12)  50-100 395 52 25 3.2 nd 3.4 1.2 1.2 nd 100 nd 39

Min 373 17 13 24 - 0.1 2.6 0.2 - 48 nd 13
Max 436 56 41 35 02 3.4 72 1.2 13 100 263 39
Mean 407 39 24 3.0 01 1.9 4.8 0.7 3 86 111 22

NS : 0-50 cm = AUV, 50-100 cm = AuEN4, n = §1UIUABE1, nd = non detect
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(n)

Factor 2 : 22.96%

Factor 1 : 47.64%

(V) 4
© o
Oo o
0
A s
= o 1
Q |
k3] I O
g 2 |
O o
-4-

-0 -8 -6 -4 -2 0 2 4 6

O Group 25
Factor 1: 47.64%

AN 15 (n) AT (Variable)  Usgnaumig nan133tAs1euTuIaes1neInUsenausiy
US1aiveteun1aruIange (Sand) newld (it wazdiumiled (Clay) (v) nigliasign

(Cases) vesnauynAtluNuiguvsoiuminty vaanguauny F1uUMI0E19NsEY 10 Mgl
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fAuUs (Variable) Usenausig nan15AseriUsunusnedusenausin Anwinie
78 X-ray fluorescence spectrophotometry (XRF) Usgnausiesis) 12 579 laun Faaeu
(Si) eyt (A) widn (Fe) tmmdlen (T lewden (Na) wunilileon (Mg) Tnuvadey (K)
wAaLgEY (Ca) Augdu (S) Weaesa (P) wuanidla (Mn) uagdanegd (Zn) audAnisnignn
Usenaume Usuauessun1auuansie (Sand) nsiewlds (Silt) wazdiumied (Clay) nue

A9 (Cases) Av AIBEN19AU D1WIUNIEY 10 Fe19 Usenaunie

a (3

® NFuYARUN 25 (Group 25) AuRu laun AR (On) YaRuaY (Pn) wag Yn

o

AULTIUNIUY (YK)

a 6 Y ¥ . . . . 'dl

’JLﬂiW%VﬁJ@%ﬁI@Eﬂ“U Factor analysis Wwag Principal component analysis LW®
AnwingAnssuvesiiagsiulagefunansinsziliunnasigesddseneusiuiludeya
nantunsdanguiu neesas 70.60 veeRuNuMUs (Variation) ¥aetaya NAWA 15

Y & 1 a 1 1 a dyd ' a

wandbiiiudnganum1e 9 lunquaynafuiiinauudsusiuninlundvesUSunnsiuessig
o9 NNgANIINVIRIBENAUTLIAANRULUSINNSS ez 70 Totadeluniseuivass
Uadusauanslunni 15 doyavesiuusuiseaniluasinguinioanis (Affinity groups)

AN 150 Usznaume

® ngun 1 Uszneudle auniavuiansiewds (Silt) Fdaeu (S uaaiges (Ca)

waanfa (Mn) waglnmiiey (Ti)

® nquil 2 Usznaume aunavuInaumiled (Clay) aun1puuIansie (Sand)

=

avgliy (A)  widn (Fe) uwunfidon (Mg) Inumaidoy (O lwidux (Na)

=

Woanasa (P) nugay (S) way dined@ (Zn)

(Y ! = < Vi ' a & A a4 & A% o '
PNMITANguIsIATeameasiuldinguyeauluiungurToiumints vangy
Audiu pwil 150 ziuieunevuafunies wazeuniavuiane Tanuduiusindiu
wn wigdneuldlafiauduiusinddndueuniavuianse Neiliesanddneulilasgly
[ ' ! ! i d' a ] < - A LY
aunavaneudiulng udegluasienvesiiu nami 150 aziiuinTan ey
o g va X v aa = =
MliauRudiagUseneuludig ayniavuiansiowds 3aneu waaldey wuenda uwaz

Tnwiey (Moore, 2001)

108



=

1.11 nguAuBuUNIe

[
U ¥

UsENaumenauyniui 57 uag 58 Fullliganauyniuiedvitduniveyalsuim
smeAUsEneuTIluAY Ao NauYARUT 58

a a &

nguYARUN 58 nauAuNIianAudunIgnuINIT 100 WwuAWNT NEIRY Hi1viy

9

Jufounaend UjAsenawdunse n15szuieual augauauysalii teyauiuius

aaAUsEnouTINTIUTIlalunguynaud lawn gefAuusisia (Nw) wandlunisnen 38

Fareu UsSunaddreuinduluiuans Insfuuudawindu 29 nSusenlansy way
fuanafianyinau 42 nFusanlansy Aua1au way 36 NSumsNlansy

praiity Usuuesgildulufuuuuaziudis dawwiidu 7 way 8 nfusdeilaniy
a

ANUANU L1RAY 8 NSUFBNLANTY

WiAn Usunauvdnlufuuunaziuais Jeuvidu 3 wag 5 nduseilandy suaiau

WAy 4 NSumanlansy

Tyflon Ysunalmemdeulufuuuwazauans 3a1nAU 0.4 wag 0.3 NSUM

Alansu sudeu ae 0.4 nSusantansy

Todey UsuradarmeulufuuuwasAuans 3a1nnu 0.7 wag 0.8 nSusanlansy

ANUANNU RAY 0.4 NSuABNLAnSY

LuUNFey USunaundi@euinduluduans tngfuuudawinnu 1.7 nSuse

Alansukazfuanadiavinnu 2.5 nsusanlansy AuaeU 1A 2.1 nsusailansy

Tnna@ey USunalnena@eulufuuuwasiuand snnu 0.4 wag 0.6 NSUMD

Alansu sudeu wae 0.5 nsusanlansy

wAALTEY USunawaasdeuiuduluduans Ineduuuiainnu 1.5 nsussilansy
a 1 a0 1 o U 1 ) U o 2 dl U 1 Q) U
WALAUANNLAWINAU 2.5 NSURBNLANSY ANa1AU Wae 2.0 NSusBNtansy

Murey USunaumugduinduluiuans tneduuulawindu 1,880 nsusanlansy
warAuaalannu 2,281 nSumpilansy siua1au ede 2,081 ASusentansy

Naanasa USunameanasalunuuunariuals daninu 314 way 322 daansuse
Alansy MNaRU aY 318 Jaansusantansy

wuanta Usunausnidaluduuukasiuans Janvinnu 4 way 11 3aansuse

Alansy suaeu wae 7 Jaansusentansy
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#inzd USunudensalufuuuwaziuane Jainnu 9 wag 10

o U dl a a U 1 a U
ANAIRU 1edy 10 Haansusenlansy

M1319% 38 ARdEUTINMEIMRIRUTENUTIIUNAUYARUN 58

o

Jadansumailansy

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) gkg' mg kg |

Nw 0-50 29 7 3 0.4 0.7 1.7 0.4 1.5 1880 314 a4 9

(n=29) 50-100 a2 8 5 0.3 0.8 2.5 0.6 2.5 2281 322 11 10
Mean 36 8 a 0.4 0.7 2.1 0.5 2.0 2081 318 7 10

MNUBUS - 0-50 cm = AUV, 50-100 cm = AuEN3, n = S1IUMBYN
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(n)

Factor 2 : 23.69%

-1.0 -0.5 0.0 0.5 1.0

Factor 1 : 56.34%

6
()

4t o
X
8 27
o o o
s O T % T
S I @
= 9 o i

o
_4- :

O  Groups8
Factor 1: 56.34%

A 16 (n) s (Variable) Usenaume Han153As1eU3unue19eeAUsEnausin (1)

1%
A v !

ngIATIeN (Cases)  vasnguyaiuluiuiquvsenunids vasnquaudunid 31wy

q

ADE9YI9EUN 14 §79879
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AauUs (Variable) Usgnaume nan15As1erUsunaeneenusenausiu Anwinie
78 X-ray fluorescence spectrophotometry (XRF) Usenausaesis 12 519 laun daneu

a

(Si) ozglitu (A) wiin (Fe) ldex (T) lewfew (Na) wunfilon (Mg) Inuvades (K)
uAaLEa (Ca) fizdu (S) Weoamlesa (P) unanila (Mn) wazdengd (zn) 1osanaudunies
asdusznaundnilutandunidrliliannsoinmeinudenuld 3eldfaudimenenin
(USuauveseun1nvunansie (Sand) nsiewds (Sil)  wazfivniled (Clay) miigiasien
(Cases) #0 fhogAu S1uauiea 14 feghs Usznaude

® nguYARAUN 58 (Group 58) AUNLTAABUNIEMUNILINNTT 100 LWUALLAT 1NR7

A laun YeAuusISE (Nw)

3Lﬂ§13ﬁ‘ﬁ@;ﬂﬁi®8ﬁ Factor analysis W& Principal component analysis e
AnwngRnssuvesiegniulagadeerfenanisiasienusuiasinesdusznousindy
Foyandnlunsdnngudu lnefevas 80.03 v83nIWALUUS (Variation) vesteya 91nawil
16 uansliifiuingafueg @ lunguyaiuifauuysynuinnluwivesiumsueessig
dlermnginssivessegrsiuiufinauiunysinndedosas 80 Wdadulunisesuisaes
Yadesanansluninil 16 Toyavewulsulseanduasangunioanie (Affinity sroups)

AN 160 Usznausie

o nguil 1 Usznousie wunfiden (Mg) luidew (Na) uraidey (Ca) win (Fe)

wUNITE (Mn) wag Augau (S)

LY

o nguil 2 Uszneusne danou (Si) ozgfith (A) Tnunaides (K) veavesa (P)

Tydley (Ti) way danzd (Zn)

v v 1
=) A ) I

NN1sInnguYsaAIameIziulaingugauluiiuigurseoiiununds veangu
AuBun3d weAnssuvesiulunguilgnatuaumenaifvessedull uaza1sUsenauveslii

vudmthdnAudundn (nquin3eavieil 1) (Nichols, 1998)
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2. nguyaauluNuNAULYARULAS

2.1 nguAumilen

UseNaumengquyanui 28, 29, 30 uaz 31

'
1 a = aaa a

nguYARUN 28 nquAUWeIdnUNENlTeguANTERINIaLEN UHAS A

9 9

v

& = & | Y A= a ¢ = =
Wunaneaadunie N33 UI8UIRAYIUNAN AURANENYIUUIUNENDSES TalaUINe
smesRUsEnauTInTIuTldlunauyaaui laun gedudeuinia (Cd) yaruatenan (Sat)
YA IYUY (Wo) uazyaauanys (Lb) wandlunisnen 39

Fanou Aregluiidy 220-335 nFusenlaniy wafe 261 nJusenlansy Usuwu

1 a 1 o

FamaulufuuugnIFiua1e lngyniuiwuginiefegeE wasyanudeuinaiaiadesian

azgiltiy dareglunidy 49-84 nTudenlansu wade 75 nfudeflansy diulngy

YSunuevgidudaniinduludiuans eniiuyafuauenen lngyafiualononilaladegean
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M19197 39 AadeUsinasmesusenouTtlunguynfui 28

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg’1 mg I<g’1
Cd 0-50 231 80 81 7.1 0.1 0.8 0.6 16.4 85 190 nd 46

(n=8)  50-100 220 80 80 69 0.1 0.5 04 279 39 68 nd 50

Sat 0-50 254 84 55 38 0.1 2.8 1.1 30.4 119 194 nd 49

(n=10)  50-100 235 80 49 35 01 2.5 0.9 579 140 124 nd 33

Wc 0-50 335 49 51 82 01 0.6 0.4 4.6 68 115 nd 22
(n=8)  50-100 290 65 79 71 02 0.7 0.4 4.8 21 69 nd 23
Lb 0-50 272 79 41 42 03 48 04 458 261 252 1549 52

(n=56) 50-100 255 83 40 42 04 4.9 0.2 7.3 218 121 1714 50

Min 220 49 40 35 01 0.5 0.2 4.6 21 68 - 22
Max 335 84 81 82 04 4.9 1.1 7.3 261 252 1714 52
Mean 261 75 60 56 02 2.2 0.6 33.2 119 141 408 41

UM : 0-50 cm = AUV, 50-100 cm = AuEN4, n = §1UIUABE1Y, nd = non detect
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M13197 40 ARReUTINUTWBIAUTENUTITUNGUYARAUN 29

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
-1 -1
(cm) g kg & mg kg
Bg 0-50 310 108 66 6.6 nd 2.3 16.6 0.6 nd 281 500 70

(n=4)  50-100 282 131 78 58 nd 3.1 18.7 0.6 nd 260 279 91
G 0-50 240 144 100 236 03 0.9 0.9 0.7 122 501 1093 24
(n=36) 50-100 235 154 93 239 02 0.9 0.8 0.4 85 381 564 89
Cg 0-50 237 97 129 214 03 3.0 3.4 0.4 145 840 3450 75
(n=5)  50-100 221 117 118  19.7 0.2 3.0 37 0.4 95 765 3205 70
Mt 0-50 319 88 59 106 0.2 0.7 9.5 0.4 125 452 1032 50
(n=4)  50-100 275 123 68 8.6 1.0 0.7 8.3 0.4 111 329 697 56
Pc 0-50 257 139 79 9.4 0.1 13 1.1 3.0 133 405 1102 137
(n=48)  50-100 241 157 81 8.3 0.1 1.1 1.0 1.0 140 271 619 133
Sn 0-50 433 22 10 2.1 nd 1.9 57 2.1 66 120 170 72
(n=2)  50-100 424 30 13 2.2 nd 25 7.6 1.1 nd 48 128 28
Nm 0-50 440 24 7 1.9 nd nd 0.5 0.2 nd 48 85 34

(n=2)  50-100 413 a7 16 23 nd nd 0.1 0.3 nd 52 nd 38

Min 221 22 7 1.9 - - 0.5 0.2 - 48 - 24
Max 440 157 129 239 1.0 3.1 18.7 3.0 145 840 3450 137
Mean 309 99 66 105 0.2 15 5.6 0.8 73 340 923 68

MBS : 0-50 cm = AUV, 50-100 cm = AuEN9, n = §1UIUABE1Y, nd = non detect

116



a

nauyaRun 30 nauAumideddnfsdnuninuluiungen Yjnsendulunsadna
M33PUIEINA AeaNaNYsaiuIuna deyausunasnesduseneuTuisiuTulatungy

gaauil laun gafuneeys (Dp) wandlunisnedn 41

Famow Usunadansulufuuugnifua1 IA1viiu 270 wag 257 niuseilansy

ANUANU LRAY 263 NSUFBNLANTY

prgity YSuueraliduiiudulusiuans Ingiuvulenviiiu 147 nfusenlansy

Y

WATAUANNLAWINAY 160 NSUABALANTY MIUAIAU LaaY 153 nSumanlansy

@ a @ Q' dg*’ a 1 a a1 1 [ v oa [y a
wian Usunasuaniiudulufuans Ingfuuuia1winnu 74 nsusenlansy wazau
a195AINAU 83 NSUMBAlANSY MUAIRU LAY 79 nsusanlansy
Tymflon YSuralmemdsulufuuusaziuans a1vniu 4.9 way 4.6 nSume

Alansu sudeu wae 4.7 nsusantansy

[
o

Tathey Usunulatfeunsnuuutasivansiiatesuinauliaiunsaiale

IS a o a a ! ISP | [ [ 1
wun @ USurauunii@enlufuuulagiuans dauiiu 2.6 wag 2.3 nsuse

Alansu sudeu Wae 2.4 nsusantansy

Tnuvagey Usunadwwnadenlufuuugendtfuais dawitdu 20.1 uag 14.6 N3y

fanlansy MuaeU Ay 17.4 nsusailansy

(%
@

LAALYEY USUNULARLTEUNIAUUULAZAUANS TALYINAU 0.4 nSusailansy Lade

0.4 nSumailansy
Mz YSunaumusdunamuuuasiuasiatesuinauldaiusainle
Woalesa Usunamleanesalufiuuugeninfiuais dewindu 271 uaz 161 Tadnsu
fanlansy sua1eU wae 216 Jadnsumenlansy
~ a A O a a ' a0 Y o 1 a ) a
wania Usunasusnidansfiuuutasiuans dawindu 387 nsusanlansy ede

387 nSusantansy

a (%

dened YSuradangdlufuuugaindifuains Sawvindu 120 uag 78 fadnsuse

aXl U o U dl a a U 1 al U
Alansu auadu 1wy 99 Jadnsusenlansy

117



M19197 41 AndeUsinsmesrusenauTitlunguyafui 30

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) gkg' me kg '
Dp 0-50 270 147 74 49 nd 2.6 20.1 0.4 nd 271 387 120

(n=5)  50-100 257 160 83 46 nd 23 14.6 0.4 nd 161 387 78

Mean 263 153 79 a7 - 2.4 174 0.4 - 216 387 99

N8R : 0-50 cm = AU, 50-100 cm = Aiuae, n= 91UUAILENY, nd = non detect
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M19197 42 AdeUsnuswerUsEnouTILlunguynfun 31

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
-1 -1

(cm) < g kg >< mg kg >

Lo 0-50 354 82 47 50 nd 14 48 11 76 200 984 44

(n=4) 50-100 312 118 63 57 nd 13 4.9 0.7 24 240 713 52

Wi 0-50 310 106 73 8.6 nd 2.3 2.0 55 148 703 1061 105

(n=5)  50-100 289 125 83 90 nd 1.9 1.3 37 100 214 573 64

Min 289 82 47 5.0 - 13 13 0.7 24 214 573 a4
Max 354 125 83 9.0 - 23 4.9 55 148 703 1061 105
Mean 317 108 67 7.1 - 1.7 3.2 2.7 87 349 833 66

NUEUE : 0-50 cm = AUV, 50-100 cm = AU, n = §1UIUABE1Y, nd = non detect
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M13197 43 AnadeUsunusmesrusenauntlunguyafui 33

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg’1 > mg I<g’1
Ks 0-50 333 70 32 44 54 5.8 21.2 5.8 640 811 973 89

(n=36) 50-100 321 74 33 44 51 6.4 220 123 337 628 869 68
Kp 0-50 327 91 42 54 20 6.2 289 3.9 78 694 1611 88

(n=6)  50-100 365 67 23 32 37 3.9 31.6 3.8 nd 345 527 51

Min 321 67 23 32 20 3.9 21.2 3.8 - 345 527 51
Max 365 92 42 54 54 6.4 316 123 640 811 1611 89
Mean 337 76 32 43 40 5.6 259 6.4 256 619 995 74

MBS : 0-50 cm = AUV, 50-100 cm = AU, n = 91UIUAIBE, nd =non detect
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M19197 44 AndeUsinnsmesrUsenauTtlunguyafui 38

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) < gke’ >< mg kg >
Dc 0-50 415 26 4 1.7 1.1 1.0 18.1 0.7 nd 353 150 17
(n=5)  50-100 425 31 6 1.8 1.2 13 188 07 nd 151 66 18
Mean 420 29 5 1.8 1.1 1.1 18.5 0.7 - 252 108 18

BN : 0-50 cm = AUUY, 50-100 cm = AU, n nd = non detect
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wusnila eegluiidenipeannaulianunsainlane 426 Tadnsusieflaniy wae
133 fiadnSusenlansy diulngusunauusnialufiuvuuaindifuais enniugafuaiugie
lngyaiusudeiiaiaduasan wazynnulasviiaaienian

fangd fimegluitdy 7-96 fadnsusenlansu wafe 27 Tadnsusienlansu diulvg

USinaudansdinduluduans eniugeduinuueu lneyaaumudeiiiaiegegn uasynsiu
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Uiaﬁillf’n LRAYATER

q

M13197 45 AdeUsnuswerUsEnouTILluNauYnAUN 35

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg’1 mg I<g’1
Dr 0-50 441 21 7 2.6 nd nd 0.5 0.2 nd 96 248 25

(n=5)  50-100 a17 ar 8 39 nd nd 0.9 0.2 nd 48 nd 25

Ds 0-50 426 28 14 2.8 nd 0.8 1.2 0.7 nd 148 263 82

(n=6)  50-100 399 48 23 34 nd 1.9 9.7 0.7 nd 192 426 96

Kt 0-50 450 10 4 12 01 0.2 0.3 0.4 3 69 39 20
(n=12)  50-100 446 15 5 14 0.1 0.2 0.4 0.2 3 18 11 20
Mb 0-50 449 19 6 20 02 0.3 3.5 0.4 nd 277 191 26

(n=4)  50-100 434 30 6 20 02 0.4 3.9 0.2 nd 160 132 15

Suk 0-50 457 10 4 13 nd 0.1 0.4 0.2 7 38 57 13
(n=17)  50-100 435 27 9 2.1 nd 0.3 1.0 0.2 4 66 22 18
Wn 0-50 424 28 6 20 04 0.5 0.7 0.3 6 102 207 14
(n=14)  50-100 403 48 11 28 04 0.6 1.2 0.2 7 78 120 20
Yt 0-50 452 14 6 16 0.1 0.2 0.2 0.2 28 57 65 7

(n=31) 50-100 414 41 14 24 0.1 0.4 0.6 0.2 28 93 49 11

Hc 0-50 419 36 20 31 02 0.4 0.8 1.0 43 189 191 23

(n=4)  50-100 378 71 19 37 02 0.7 1.5 0.7 nd 123 100 23

Min 378 10 4 1.1 - - 0.1 0.2 - 18 - 7
Max 457 71 23 39 04 1.9 9.7 1.0 43 277 426 96
Mean 428 31 10 24 01 0.4 2.1 0.4 8 110 133 27

NN : 0-50 cm = AUV, 50-100 cm = AuEN9, n = §1UIUABE1, nd = non detect
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Woanesa dareglunde 48-406 NadnSuseilansy nde 185 fadnSudeilansy
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A1319% 46 ARAEUTINUEINRIRUTENUTIIUNAUYARUN 36

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) < gkg' >< mg kg >
Pr 0-50 393 a5 23 39 03 a3 192 17 48 406 542 63

(n=6)  50-100 401 41 21 37 nd 3.6 17.4 14 nd 196 434 50
Si 0-50 439 19 11 24 nd 0.1 29 0.7 nd 92 85 34

(n=5) 50-100 413 39 20 3.2 nd 0.9 4.8 1.0 nd 48 163 31

Min 393 19 11 24 - 0.1 2.9 0.7 - 48 85 31
Max 439 45 23 39 03 4.3 19.2 1.7 48 406 542 63
Mean 411 36 19 33 01 2.2 11.1 1.2 12 185 306 a4

MU : 0-50 cm = AUV, 50-100 cm = AU, n = §1UIUABE1Y, nd = non detect

131



Factor 2 : 14.79%
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M19197 47 AnadeUSinasmesrusenausitlunguyafui 40

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg’1 mg I<g’1
Cpg 0-50 413 7 4 1.4 nd nd 0.3 0.1 nd 31 nd nd

(n=10)  50-100 416 21 10 2.0 nd 0.1 0.7 0.2 nd 54 nd nd
Sp 0-50 471 12 4 16 0.1 0.5 0.4 0.4 36 132 187 16
(n=9) 50-100 445 28 8 21 01 0.7 0.9 0.2 54 82 110 17
Hg 0-50 375 56 6 12 40 15 48.8 1.0 nd 291 49 19

(n=10)  50-100 375 58 7 12 42 1.7 4715 0.1 nd 244 59 21

Min 375 7 4 1.2 - - 0.3 0.1 - 31 - -
Max 471 58 10 21 42 1.7 48.8 1.0 54 291 187 21
Mean 416 30 6 16 14 0.7 16.4 0.5 15 139 67 12

NANBLAR : 0-50 cm = Auuw, 50-100 cm = Aiuae, n = 9UIUABEN, nd = non detect
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Factor 1: 47.93%
Al 20 (n) §uds (Variable) Usznaudae HANTTILATIENUTUIUTIN0IAUTENOUTIN
USnauveseun1aruange (Sand) newlda (Sit) wazdumiled (Clay) (v) nigliasien
(Cases) Suamejmgmﬁuiu‘ﬁuﬁmauﬁa&ﬂuwmﬁuLLﬁwadmjmﬁui’awmu Sruaudegnaviedy

12 A9814
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AauUs (Variable) Usgnaume nan153AseniUsunaesnesnusznausiu Anyime
78 X-ray fluorescence spectrophotometry (XRF) Usenausaesis 12 519 laun daneu
(Si) ozglitu (A) wiin (Fe) ldex (T) lewfew (Na) wunfilon (Mg) Inuvades (K)
wAaLTEY (Ca) Mugdiu (S) Weanesa (P) uuenila (Mn) wazdengd (Zn) audfnienienn
Usnaume USinuveseun1avu1ansig (Sand) nsieuds (Sitt) waghuniles (Clay) nide

Y 1 a

A9 (Cases) AD AIBE19AU INUIUNEY 12 FIe19 USENaunie

® nguYARUY 40 (Group 40) AusIuneUaNNIN Lakn YaRuYuNI (Cpg), Yaruduil

n94 (Sp) uasyARUMUNENa (Hg)

3Lﬂi’wﬁ%}aa§aimlw Factor analysis La¥ Principal component analysis diefnw
weAnIsNveIfIRgNAulnLef 0 1dENANITIATIERUTIINE M BAUTENUTI T udeYA
nantunsinnguau lnesesas 70 vasauiuwls  (Variation) vesdeya T4tadelunis
oSuvaestadusauanslunmil 20 Jeyavesiiudsutsesnifuanenguiadoanie (Affinity

groups) AW 200

nauyl 1 Usenaume auniavuinaumies (Clay) sunipnvuiansiguds (Sitt)
Famou (S lnuitley (Ti) wagiuedu (S)

a o =

Ngufl 2 Usgnaumie eun1ArwInngg (Sand) axgltil (A) wan (Fe) uwuanila

(Mn) waaLdey (Ca) wunti@eu (Mg) Tathsu (Na) Tnunawey (K) Weanada (P) wazdined
(Zn)

WaNA1TNINITNTEANLAIVRINUILINATIEI (Cases) AW 209 vasnguyaruly
Hunneueglulunfuwis veenauausIuveIy dnsazaueuninvuiniuviedlufuans
1 o dl' a @ a T a 2 A Y v a o t% a =
pg198ALAU o nAuduiulunsg ihilndeunduntdefuinlieuniavuanumile?

waeunaaulufiua1 (YnAngINI LasgnAuduU1nes) (Ibrahim and Burras, 2012)
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futiunazidunauiannnisannisau By, 2533)

137



2.5 NHUAUNTIY

Usenaumenquyanui 41 wag 44

1 a =] 1 a

NANYARUN 41 NAUAUNITINUIUIUNATT MARINALNBURIUINTBDALNDULLD

q 9 9
o 1

weuiveguutufuniidefuduiusiuluiunismsedusumieatunsiauts Uase
Audunsadntestadunais nsseuisinfuiunals anugauauysalan tayauuiiee

aausEnouTINTIUTIlalunguyaful lauwn ynfAudus (Ke) wandlumisneit 48

Famow Usunaddneulufuuuaindifua1e IAwiiu 452 wag 443 niusiaflansy
MINAIGU 1RRe 447 nSusenlansy

prgiily USunaergiduiinduluiuans leddwindu 11 nfudeilansy waviu
a195AWINAU 20 nSumAlansy Wy 15 nSusentansy
Wwidn Usunaurdnlufuuunaziuals Jaumindu 5 wag 6 nduseilansy auaisu

WAy 6 NSuRBNlansy

Tyfon YSuralmemdsulufuuusaziuans 31U 2.0 way 2.4 nSume
Alansu sudeu ae 2.2 nsusentansy

[
Y

TaRey USunalameunsnuuutazfualsdeitesuinauliaiuisainla
a A a a A gj a a 1 a0 v 1 [y v
wuNTTen USunawuni@ounsnuuuwarauaisiatseuinaullaiuisainle

Tnwnadey USunalnwna@eulufuuuwasiuals 3a1winnu 1.1 wag 1.6 NSU#e

Alansu sudeu wae 1.4 nSusanlansy

a a a a a 1 a0 1 [} v} 1
waatRey Usunaeatdeulufuuunasfuans Javiidu 0.4 wag 0.5 nSuse
Alansy wde 0.4 nSusanlansy

Muzey USunamuzaunsfuuukazaualsiiaitasunauliaiuisainla

Woavlesa Usunamleanedalusiuuugandifuans fawiiu 96 uaz 52 ladnTusie
Alansy Mmuaeu Weay 74 Jaansunanlansy

wueNia Usunauanidaluduuu da1windu 150 nSusanlansy diufuanadian

Pegunaulianunsainle wae 85 nSusailansy

dangd YSunaudanzdlufuuunaziuaie 3a1windu 14 wag 20 dadnsusienlansy

o U dl a a U 1 a U
ANAAU LadY 17 dadnsunenlansy
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M13199 48 ALRREUSINATINeIRUTENUTIlUNquYRRUN 41

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) gkg' me kg '
Kg 0-50 452 11 5 2.0 nd nd 1.1 0.4 nd 96 170 14

(n=5)  50-100 443 20 6 24 nd nd 1.6 0.5 nd 52 nd 20

Mean aa7 15 6 2.2 - - 14 0.4 - 4 85 17

WNBLAR : 0-50 cm = Auuw, 50-100 cm = Aiuae, n = 9IUIUMBE, nd = non detect
NENYARUN 44 NRUAUNTIENUITANIINAENBUENUT ViSeRznauiloney UJAsen
2 v

Auunsmdntiesfadunans msszuiehroudiunn mnueauauysaln deyau3uiasig

aaUsEnoUTINTIUTIlalunguynaud lauwn gnfAutines (Ng) uanslunsen 49

Fanau Usuraddmsulufuuunazfiuans Jawvinnu 458 way 467 nsusanlansy

ANUANU LRAY 462 NSUFBNLANSY
praiity Usuuesgildulufuuuuaziuans Zawvindu 3 uag 4 nfuseilansy
a o 1

ANUANU LRAY 4 NSusenlansy

I~ a =3 a a 1 a0 1 [y 'y 1 al v o o
WIAN USuauvanliufuuulazauans Jawindu 2 wag 3 nSusailansy auaieu
WAy 3 NSusanlansy
Tyefloy YSuralmemdenlufuuuwaziuans a1y 0.9 wag 1.1 nSumo
=Y o o > ‘NI Y] 1 =S v
Alansu Auaneu WAy 1.0 nSusieilansy

[
Y

TaRey USunalaimeunsnuuutazfualsdeisesuinauliaiuisainle

LUNTLR N USU1UWUNTLToUNIAUUURAZAUAT TALYNAU 0.1 nSusanlansy

W@y 0.1 nsumeilansy

Tnwnadey Usunalnwna@eulufuuukazauans Jawiinu 0.4 wag 0.5 NSuse

Alansy Muaeu rae 0.4 nSumanlansy

= a = O a a a W o 1 a Y] a
WAALE N UTUIULARLYYUNIAUVULAZAUANN HALNIAU 0.1 ﬂiﬂﬁ@ﬂiaﬂﬁﬂi LR7Y

0.1 nSusanlansy

Mugau Ysunamugdulufuuuaanitfuans davindu 17 way 8 fadniusie

aXl U o U dl U ! al U
Alansu auasu Wway 12 ndumenlansy

Woaneda USinamleavlesalufiuuugendiuans dewiviu 43 uag 29 dadinsuse

Alansy MuUaPU LAY 36 Jaansunanlansy
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wuanda YSunanuanidalufuuunazaiuany Javinnu 7 wag 5 Jadnsuse

Alansu suaeu Wae 6 Jaansusantansy

U a a L = a a ! a0 ! L2 a a U ! a U
Fangd Usunaudengdlunuuuiaziuans davnnu 19 way 20 dadndunenlansuy

ANUANU LRAY 19 Naansusentans

M1319% 49 ALadeUTINuEIMeIRUTEnaUTIluNguYARuT 44

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) < gk mg kg

Ng 0-50 458 3 2 09 nd 0.1 0.4 0.1 17 43 7 19

(n=16)  50-100 ae67 4 4 1.1 nd 0.1 0.5 0.1 8 29 5 20
Mean 462 a4 3 1.0 - 0.1 0.4 0.1 12 36 6 19

NS : 0-50 cm = AUV, 50-100 cm = AUEN, n = §1UIUABEY, nd = non detect
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(n)

Factor2 : 17.40%
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Factor 1 : 53.79%
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Factor 1: 53.79%

AR 21 (n) Fus (Variable)  Usenausie Han153AsIenyuSunnenesnusenausiy
USunauedayn1nruanse (Sand) nsewda (Sil) wagAuwmiled (Clay) (v) niiglasien
(Cases) vosnguynfuluiufinoufogluwnAuLATYRINaUAUNTIY FIUINAIBE1EY 12

CERIAN
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AauUs (Variable) Usgnaume nan15inseriUsunaenesrusenausiu Anwiaiey
78 X-ray fluorescence spectrophotometry (XRF) Usenausiesis 12 519 laun daneu
(Si) ozglitu (A) wiin (Fe) ldex (T) lewfew (Na) wunfilon (Mg) Inuvades (K)
wAaLgEY (Ca) Mg (S) eanesa (P) wisnfla (Mn) uavdangd (Zn) aud@nianignmn
Usnaume USinuveseun1auu1ansng (Sand) nsieuds (Sitt) wagduniles (Clay) nide

Y 1 a

AL (cases) AD AIBENAU NUIUNEY 12 FIe19 UTENaunie

1 a A

® NFuYAREN 41 (Group 41) AunTievuUiunans ki YARuAIU (Ko)

LR}

®  NGUYRAUN 44 (Group 44) Aunsieviun lakA YaRuUINes (Ng)

3Lﬂ§13ﬁ‘ﬁayjaimw Factor analysis wae¢ Principal component analysis e
AnwingAnssuvesiiegafiulagendenan1siinsgiuiunusnesdusznausnludeya
wanlun1sdanguiu lnesevar 71.19 vesnuiuuls (Variation) vestoya 1dUadelunis
oSueaestadusananslunmil 21 deyavesiiudsutseanifuasenguiadoanie (Afinity

groups) AW 210

nauyl 1 Usgnaumy aun1avu1ans1e (Sand) Bdaeu (S laiaes (Na) uunfiiey

(Me) Anuzdiu (S) wardinzd (Zn)

nauy 2 Usenaume auniavuInAumiles (Clay) sunipvuiansigwds (Sitt)
avgliiu (A) mdn (Fe) waanila (Mn) upadew (Ca) nuvaden (K) Woaveda (P) way

Tywdiey (Ti)

HafNTUINIINTLNAIVDINUILAATIEN (Cases) NIWA 219 vosnguynanly
-’-&J ‘:{I r-:ll I a 4 Ia 1 a ! a d' a A
‘W‘LW]WQUW@EAIULGUWWULLWQ?JEJ\‘]ﬂEle@UV]iTEJ NUI1 @IUIU?@&I‘?J@@UVI 41 ll‘Uill']mEJ‘Lq!ﬂ’]ﬂ“UU’]@

nsewiu lwvasaulungduyniui 44 Jeuniavuiafunilerlusunanuinnii vaiilusu

a o = = [

UUYBIYARUAIUY TUSnaanila vealesa wardenegdge vilviyatiueneenainynauaug

¥
aaa 4

Aulunguilifiaueeuanysalsndewnfuiiilofuluiunse
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2.6 nguAUAY

Usenaumengquyanui 46, 47, 48 uaz 49

£%
A =€ v

J a o 1a =) a [ aaa a [
NANYAAUN 46 ﬂ’sjll(ﬂ‘u{ﬂ‘hmﬂﬂ’e]‘lJﬂi’Jfﬂ‘Vﬁ@Lﬂ%MUUUQﬂﬁﬂﬁ‘LﬂN’m Ugﬂsmmumu

[

NIATANIN N1FTLVILUR ANRANENY TN ToyaUSunusImeAlsenauTINTIuT LAty

nauyaRuil taun gefRudesau (Ch) gaaundunsus (Kb) uavyarugsuns (Su) wandlu

3

M15199 50

a0 1

Fanou Aregluiide 147-366 nFuseflansy whe 278 nTusieflansy Usuiwu

1 a 1

FameuluAuuugnIFiua1e lngynaudssnuilanadeaan wasynfugsunsiaiademan
praiilfu dredluiidey 58-119 nFusenlanty wafe 94 nTuseilaniy Usuw

v A a !

svaiituiiaiindulufuaie lneyeauaSunsiidadegdn wasyniulissnulalaiengn

win denegluiidy 35-238 nSuseflandu way 113 nfudedlansy Ysunaunan

dinRuluAuas Ineyanugsunsiaeiegedn wasyanudesnuilaRaeign

Tnniley fanegluiidy 3.5-10.8 nfusisilansy wdy 6.8 nfusielansu dulvgy
Ysunalnndealufuuugninfuas endugeauntunsys lneyaiugsuniiaiategdn
LAEYARULT B LA LAYAER

o 1

lyfey denegluiidentesuinauliaunsainlane 0.4 nfudedlansy ade 0.1

'
a

n3usenlansy diulvgUsinalufeuiiadosunn lngyndugsunsiaiadugedn wasynsiu

]
1 al o

nTunsyEALadeagn

wunilidey deinegluiidy 0.7-2.5 nfusiefilaniy wady 1.3 nduseilaniu diulvg
USinauuunili@eniiadulufiua1e sniiuyaiugiuns lngyaiuleenuilianiadeadan wagyn
§ aaA 1

Aundunsusiiaaiesgn

9

Inunadeu dAegluiide 0.5-16.5 nTusionlansu wade 5.6 nJusenlaniy du
I Usunalnunad@eniudulufuans snviugefugsuns lngyanudessauilinedugsn

LAZYAAUFIUNSIA1LRALANER

waaLdey degluiidy 0.1-1.1 nfudenlaniu gy 0.5 nFuseflansy diulngy

a 1

YSunauwradeulufiuuugeniniuais enilugafudesniu lagyaaugsunsiandugegn

Y

' '
1 a o

LazgnAUNTUNSYSLALAAER
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Mugiu daegluiidemipeunauliaunsainlafs 180 TadnTusieflantu 1ade
66 dadnsusienlansu dwlnguTinamuzduluiuuuainitiuaie lngyaiugsunidanage

4980 UaryARUTeInuilARReEn

Woanea drregluiidy 177-820 dadnSusenlansu wafe 427 dadnsusenlansy
dnilvgUsinameanesaluiuuuginitsiuais sntiuynsiudisinu lngynaugsunsidaiadie
4980 UaryARUTeInuilARReEn

a o

wianiila danegluiidy 484-2,785 fladnfusenlansy wde 1,473 Tadniusie

a a 4

Alansu dulvgusinamssnilalufuuugenitfuas sniuyaiudesniu lngyaaugsuns

q

]
a

fARfugan wavyaaundunsusiaaaenge

dangd Tenegluiidy 30-100 dadnTusieflaniy wie 60 dadnTusedlaniu diu

£
=

Ingjusunadngdiiudulufuans lngynfugiunilanadugdn wasyna ulosnuilaaie
Fngn

M19197 50 AadeUsinasnesrusenauTidlunguyaRuil 46

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg’1 mg I<g’1 >
Ch 0-50 366 58 35 3.8 0.1 1.5 11.4 0.5 nd 177 659 30

(n=9)  50-100 284 99 76 35 0.1 2.5 16.5 0.6 nd 214 1594 41

Kb 0-50 355 T 55 7.0 nd 0.7 1.6 0.6 76 330 1131 40

(n=4)  50-100 287 119 101 7.1 nd 1.0 2.6 0.4 50 321 484 48

Su 0-50 229 95 172 108 0.4 1.1 1.0 1.1 180 820 2785 100

(n=4)  50-100 147 115 238 85 0.2 0.7 0.5 0.1 90 700 2185 100

Min 147 58 35 3.5 - 0.7 0.5 0.1 - 177 484 30
Max 366 119 238 108 04 2.5 16.5 1.1 180 820 2785 100
Mean 278 94 113 6.8 0.1 13 5.6 0.5 66 427 1473 60

NANBLAR : 0-50 cm = Auuw, 50-100 cm = Aiuae, n = 9WIUABE, nd = non detect

1 a o e A = Y oa & aaa a & = & Y o
NYUYAAUN a7 NANAUAUDIYUNUNY ﬂgﬂ'ﬁﬂ’]ﬂﬂLUUﬂﬁﬂﬂﬂLUUﬂaN N1TITUNYUIN
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a 4

ANNRANENY TR ToyauIunasnesAuTenauTIniTIuTwlalunguyaauil laun gnfud

(Li) waggafAuannuman (MO uandluasieit 51

a1 1

Fanou Aegluiidy 238-339 nFusenlaniy 1afe 284 n

Sumeilansy USuna
atlAeiesnge

1 a 1

FameuluAuuugandfua lngynfuninuiniaadedsdn wasynmu

Y
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win deeglufide 49-101 nfuseilandu wde 75 nfudeflansy Ysuiauman
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a Ha a o
AuRLiALRAYAER
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a

wuniideuinduludvaslugafuunnuin dugeduaduulduanaddufiuas Tneyanu
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AUNUANRAYAER
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Mgy denegluiide 48-276 TadnTudenlansu wady 145 dadnSuseilansy

Usunauzdulufuuugininfuans lneyaduadaadegedn wazyanuunmaniiaiaie
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a o

Weoalesa Urregluiidy 367-960 datinusdenlandu wady 680 Uadnsusenlaniy
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Usinaeanesalufuuugininfuans lneyanualiaaduadn uasgniuuinmnandaaie
fngn

o

wuanfla denegluiide 1,262-2,974  Tadnsudeflansy wde 2,014 Tadnsuse

e
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1 '
a ! a

a9 lngynAuatARteaEn wavynAuuInmaniiaafengn

[ a A I a a o 1 a
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M13197 51 AnadeUsinasmesrusenausinlunguyafui 47

Series  Depth Si Al Fe Ti Na Mg K Ca S p Mn Zn
(cm) gkg' me kg '
Li 0-50 250 163 86 11.0 nd 2.7 1.1 2.7 276 960 2974 241

(n=4)  50-100 238 166 101 106 nd 24 1.1 3.2 156 681 2324 258
ML 0-50 339 74 49 7.1 2.0 6.3 271.3 2.0 100 711 1262 92

(n=4)  50-100 309 97 63 6.7 nd 8.1 30.2 1.1 48 367 1495 99

Min 238 74 49 6.7 - 2.4 1.1 1.1 48 367 1262 92
Max 339 166 101 110 20 8.1 30.2 32 276 960 2974 258
Mean 284 125 75 8.9 0.5 4.9 14.9 2.2 145 680 2014 173

N8R : 0-50 cm = Auuw, 50-100 cm = Aiuae, n = 9IUIUABEN, nd = non detect

(%
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nEUYAAUN 48 NquAURLTNBUAUYTDIAYALKAYEIANUTUAUN U e TuAINEN
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Inunaidey devegluiidy 2.2-11.7 nfusieflandy iy 5.7 nFuseilaniy dwu
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GRILEREYGE)
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a

drulvgiusunameareFaiutuluiuans snviuygafunzien lneyaauvineslanadegegn

9

LAZYARUNZIENHALRRLAEA

wasnila denegluiidenvesunaulianaunsaialaie 213 dadnfudenlansy wde

a a o 1

99 fladinSusieilansy Usunamusnlaiindulufuanslugefunaizy dugaaurenslufuuy

1 a

gandnfuans lneyaRuing1slAefegeEn wasyRAuNzeIdALaRen1an

&

a A [ v a

daned denagluiidy 9-31 dadnsudenlanu wdy 22 Tadnsusenlansy drulvey
YSunadengdlusuuuganitfuans eniiuyafuniens lngyaduringndanadegegn uazyn
AuwsuilAedege

A1319% 52 ALedeUsinusnesruseneunlunguynfiui 48

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) gkg' mg kg |
Mr 0-50 442 16 13 2.1 nd 0.3 2.2 0.3 nd 96 nd 10

(n=5)  50-100 442 15 13 20 nd 0.3 2.2 0.6 48 153 178 9
Pao 0-50 419 39 12 36 nd 1.2 32 0.2 nd 96 nd 31
(n=5)  50-100 391 65 17 43 nd 2.0 53 0.2 nd 48 nd 23
Ty 0-50 408 33 19 29 nd 1.9 9.5 0.7 70 243 213 26

(n=35) 50-100 387 44 27 34 nd 2.6 11.7 1.1 64 286 204 30

Min 387 15 12 2.0 - 0.3 2.2 0.2 - 48 - 9
Max 442 65 27 4.3 - 2.6 11.7 1.1 70 286 213 31
Mean 415 35 17 3.1 - 14 57 0.5 30 154 99 22

NANBLAR : 0-50 cm = Auuw, 50-100 cm = Aiuae, n = 9UIUABEN, nd = non detect
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nauYARUN 49 nquAvAutigniwsetwdonulounaniiueguutufumie,

9
v
o

UaiseAulunsatiadunans msszuvisunafsfiuiunans aAnugananysals deyausunn

a

smpsAUsEnauTINTIUTIalunguynauil toun gndAulnuiide (Pp) wavyaduana (Sk)

3

wARIlUA1SI9N 53

a1 i

Fanou Aregluiide 311-441 nFusienlansu ady 383 nfudedlandu Usuin

1 a J [y

FameuluAuuuanIFiua1e lngynsivanallAafegen wasyanulnuiideliaadenian

Y 9

a o IS

azgiitiy dredlufidy 16-108 nfusiailansy wade 58 nTusedlaniy Usuw

'
o v a1 =

avaiituiadulufuans lneyanulnuiideilianfogen wasyanuanaiaadedan

wian fidnegluiide 9-53 niuseflansu wie 31 nfuseilaniy Usunauwmaniiudu

Tufiudne Ingyaulnuideinaiivadan uasyaiuanadAlafengn

Inlley Tenegluiide 3.4-4.4 nfudenlansy way 3.8 nfuseflandy Ysuw
Innflsuinulufvadlugefulnuidy dugafvanaduuudaiganinfua lnegaau

Inuiidudatvgaan LavyaiuanalaLafesian

Loy dAegluiide 0.2-0.9 nfudefilansy 1@ 0.6 nTudedlaniu Usuwu
loipnlufuuugandauadluyafuana druganulnuiidedvuilduinuluiuans Ineyn

AulnuiiduAatvaan Laryaiuanalaafenian

wunili@ey devegluiidy 0.3-3.8 nSudeflaniu wdy 2.0 nFusenlansu Ysuiwu

'
a

wuni@eniindulufiuane lngynaulnuiideiianaueadan wasynfuanalAaionian

Inunagey dregluiide 1.7-8.5 nFusiailaniu ade 4.3 nfusedlansu Yuwu
Inunasuinvuluauadlugafulnuide drugaauanaduwiliuanaddufuans Ingynau

v a1 =

Inuideilenadegan uasynauanallARaenge

waawey dareglufidy 0.2-0.8 nFusienlaniy 1afe 0.4 nfusefilansy Usuiwu
waaesluAuuuganIfvaslugaivana dwuyafulnuidedivuilduiauduluauais lngys
AuanaliAafeasan Lasyanulnuideiiaaienian

o LY = a o oa

I i Ay av ! (% Ve a L% a
Muzau deveglufidendesuinauliaiuisainlafs 38 Tadnsudeflansu wafe
13 fimdnSusdenlansy Usunadugduluduuugainitauasluyanulnuiide Insyaaulny

Wdedrnaduaan wasynauanalaadeign
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a o |

WoavleSa denegluiidy 21-313 fladnsusdenlaniu i 157 Tadndusedlaniy

a

Ysuauneanesaiiuduluiudis lneyadulnuiidvidiadegean wasyaivanaiaade
Angn

wusnila regluiidenipeannaulianunsainlate 309 Tadnsusieflaniy wde
104 fiadnsusienlansy Usunawusndaindulufuarsluganulnuidy lnayaaulnuidud
ALRRYEEN ULazyaRuanailaadenign

a o 1A

daned Uenegluiidy 28-42 dadnTuseflaniy iy 34 dadnsuseilansy Usum
dangdiuvulusivans lngyndulnuiidedidaduasan wazynfuanalAafenian

A1319% 53 AledeUTinusnesRUsEnauTIlunguYnfun 49

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) < gkg' >< mg kg >
Pp 0-50 371 71 33 34 05 24 5.1 0.2 38 240 107 30

(n=32) 50-100 311 108 53 44 06 3.8 8.5 0.3 15 313 309 42

Sk 0-50 441 16 9 40 09 0.3 1.9 0.8 nd 24 nd 28

(n=6) 50-100 410 36 28 34 02 15 1.7 0.4 nd 50 nd 37

Min 311 16 9 34 02 0.3 1.7 0.2 - 24 - 28
Max 441 108 53 44 09 3.8 8.5 0.8 38 313 309 42
Mean 383 58 31 38 06 2.0 4.3 0.4 13 157 104 34

NUBUE : 0-50 cm = AUV, 50-100 cm = AU, n = §1UIUABE1Y, nd = non detect
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Factor 1: 43.49%

amil 22 (n) fuds (Variable) Uszneusie HANTIATIENUTUIUTINDIAUTENBUTIY
USunauedaun1nruanse (Sand) nsrewda (Sil) wagAuwmiled (Clay) (v) niiglasien
(Cases) ﬁuaﬂﬂzjmsqmauiuﬁuﬁmuﬁlagﬂumﬁuuﬁwamdmﬁuﬁu Sruaudnegniedy 54
A8Eg
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AauUs (Variable) Usgnaume nan153AseniUsunaesnesnusznausiu Anyime
78 X-ray fluorescence spectrophotometry (XRF) Usenausaesis 12 519 laun daneu
(Si) ozglitu (A) widin (Fe) i (T) lewfew (Na) wunfilon (Mg) Inuvades (K)
wAaLgEY (Ca) Mg (S) eanesa (P) wisnfla (Mn) uavdangd (Zn) aud@nianignmn
Usnaume USinuveseun1avu1ansig (Sand) nsieuds (Sitt) waghuniles (Clay) nide

Y 1 a

A9 (Cases) AD AIBEN9AU INUIUEY 54 FI9819 UTLNaunle

¥

® NFuYARLTN 46 (Group 46) AuRulianouNIIA MTBLAYLUUaNTIVILIAIN LAk

I3

YARUTEIATY (Ch) YaRuNTunsys (Kb) wae Ynauasuns (Su)

(% (% [
Il = o a =

® NFuUYARLN 47 (Group 47) Auufiatuiiuiiu lauwn YnAua (Li) waz Yanu

1nman (ML)

(%

® nauYARALTN 48 (Group 48) AupulianeuRuVFeLAYAL M YARLLLITN (MN) 99
AUNLLE (Pao) uay YnRuYingna (Ty)
! a A a & = [ 4 o oA < @ v ! I a
® nguYARAUN 49 (Group 49) AuRudagnIaviTetuITeNLIVBANaNTIUBYULTURY
witled lown ynAulnuide (Pp) wag Yaduana (Sk)
a 6 v ¥ . . . . 'dl
’JLﬂiW%VﬁJ@%ﬁI@Eﬂ“U Factor analysis Wag Principal component analysis LW®
AnwingAnssuvessitegiulagefonanisiasiziusunasinesdussnausi Wudeya
nanlunsdanguiu lneseeas 57.95 vesauiuLys (Variation) vesteya TdUadeluns
sduwaesladuduanduniwil 22 Jayavesiudsuuseeniluaunguinieanie (Affinity

groups) AT 22
naudl 1 Usgnaume aun1AvuIange (Sand) 3aaeu (Si)

nauy 2 Usenaume suniavansiewta (Silt) lewdeu (Na) wuniliges (Mg) uag

Tnwnadey (K)

nquil 3 Uszneusig euniavunfumies (Clay) ezl (A)  wan (Fe)

waanila (Mn) waawdey (Ca) wWeawasa (P) Muzdu (S) wday (Ti) wazdenzd (Zn)

WaNA1TNINIINTENLFAIVRINUILIATIEN (Cases) AT 229 vasnguyaruly

e

a =

a A a v L a & ! Q@ a i a A a
uwmaumag%&mmmuqumaaﬂqu@umu WU?Wﬁﬂﬂu&‘%uﬂuﬂLQUﬂquﬁﬂﬁuﬂ 47&@8ﬁ®@u

De

=)

Suns Faluiulunduyaiun 46 TUsuauusnia man wearleda uavdnsdgainbinuly

a))

a

gadueneanu1anyeiudu Tuvaus Aulunguaaiud 48 WWuAundilloneu TuTuna

BUNAYUINNINYY
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2.7 nguAuInUTUINIa

UseNaumenquyanui 52 wag 54

¥ [ [
A = o s o

1 a A Ia A Y aaa a [d ! a
NHNYAAUN 52 ﬂqmumum%umsamaﬂaugu U{]ﬂiﬁ’]ﬂumu{ﬂ’]ﬂ NN3ILUYUIN

a

ANUEANANYTNUIUNAN9E9EY ToyauSunnsnesdusenousnTIuTIula lunguynaull

Y 9

=

lown gafumad (Tk) uanslunisneil 54

Fameu Usinadansulufuuuandmua1 IAuiiu 217 wag 127 nfuseilansy

AUAIAU LAY 172 NSUMABNLANSY

avality Usunaergilifulufuuugendifiuans dawiiiu 91 uag 57 niuseilansy

Y Y

a

ANUANGU LRA 74 NSusBNlansy

wan Usunamdnlufuuugaindifuans Sawvindu 32 was 20 nfusedlaniy

ANUANU LRAY 26 NSURBNLANTY

Inillen YSunalnndenlufvuuganitfuais dawwindu 3.8 wag 1.5 nusie
Alanfu mua1diu ade 2.6 nFusdenlaniy

[

Tadey Usunadatnenlufuuusasiualedl Jawiinu 0.5 way 0.1 nSusanlansy

ANUANU RAY 0.3 NSuRaNlansy

a A a a a Ia 1 a1 1 U U 1
BUNULIYU ‘UillWGJLLMﬂUL‘?JUNIUWUUUQQﬂ’J’]@ua’]\‘] UANNINY 6.1 ey 4.2 NTUAD

Alansu sudeu 1ae 5.2 nsusentansy

Tnuvagey Usunadwwnadedlufuuugandifuans dawindu 5.3 uag 2.5 nfusie

Alansy Muaeu e 3.9 nSusantansy

wAALTEY Usunamatdeuifindulufuansegnanuda danvindu 111.9 way 234.0

nSumenlansy way 172.9 nsumpilansy

Muzay Usinumuzduluiuuuganiinuans dauviniu 160 uag 102 fadniuse
Alansy MUARU WaY 131 nsumenlansy

Woaneda USinamleavlesalufiuuugeninfiudns dawiriu 339 wag 121 dadinsy
AONLANSY ANNARU LAY 230 Jaansusantansy

waenila Usunawsamalufuuuaaininfuas Iauviiu 2,023 uay 843 dadnsy
faNtaNsy MINAIAU LAY 1,433 Jaansusentansy

U = a U = QI g a U a a0 1 % U U a % a

daned Usunaudans@induluiuans tnefuuuiawinnu 66 nSumeilansulaznu
1 a0 1 7 =Y a U 1 = U dl a a U 1 = U
a19dAvnAu 78 Jaansusenlansy way 72 dadansumentansy
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M19197 54 AdeUsinnsmesrUsenauTnlunguyafui 52

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) gkg' me kg '
Tk 0-50 217 91 32 38 05 6.1 53 111.9 160 339 2023 66

(n=5)  50-100 127 57 20 15 01 4.2 25 2340 102 121 843 78

Mean 172 74 26 26 03 52 39 1729 131 230 1433 72

NUNBUR : 0-50 cm = AUUY, 50-100 cm = AuEN3, n = I1uieYe

J a o Ioa = = o s A v aaa a & !
NAUYAAUN 54 NaUAUANUIUNANDITUNITANTDNDUYY U)NT810ULTUAIN 11T
T a « v = ¢ A |
SEUBIR ANNgaNaNYsaluIunane TeyauunasmesduseneuTunTiuTlalunguyn

Auil laun gafuausenl (Ln) uandlun1sed 55

Faneu Usunaddnsulufiuuuganitnuans dawviiu 150 uag 82 n3usenlansy

ANUAIAU LAY 116 NSUMABNLANSY

avalivy Usunueraluulufuuuaininduais dawwindu 65 way 28 nsusianlansy

Y Y Y

a

ANUANU LRAY 47 nSusentansy

< a < a I a 1 a0 | (% o oA (%
LA N Uimmmaﬂiu@u‘uugqmwmuaw AAWYIAU 19 way 12 nsusenlansy

ANUANU LRAY 15 NSusentansy

Tnfley YSunalnndenlufuuugaindifuais dauvindu 2.1 uaz 0.9 nusie
al U o U ‘NI U U a U
Alansu iy wie 1.5 nSusenlansy

o
Y

Tadey Ysunaladeunanuuunasauans Jawviinu 0.1 nSuseilansy wae 0.1
nsusanlansy
a A a a A a 1 a 1 a0 1 [y [y} 1
wunili@en Usinawundideulufuuugandnfuans deviiu 7.2 wae 4.5 nfusie

Alansy wde 5.8 nSusanlansy

Tnuvadey Usinadwwnadenlufuuugendtfuais Sawitdu 0.6 wag 0.2 niusie

Alansy suaeu wae 0.4 nSusantansy

= a = o X a a a v Y
ALY Uﬁll']mLLﬂaL%EJ?JLWNGUUGLUWUE?'N I@EJG]U‘UUN@WLVH?WU 206.0 N3UMD

AlansuwarAuanalainnu 295.7 nsusantansy wwae 250.9 nsumanlansy

AMuzHu ﬂ'%mmﬁmzﬁuiuauuuqqﬂ’jwﬁua'w AU 186 way 130 Haansume
Alansy MuaeU LAy 158 nSusantansy

Woavle$a UsunauleaveFaluiuuugenitfuans daviniu 347 uay 41 fadnsy
1 af U o 2 dl a a % 1 =) %
fantansy Aua1eU e 194 Jadnsumenlansy
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waen1ia Usunawsamdalufuuugandnfuas Iawiiu 2,069 wag 801 dadnsy
ARNLANSY MNAIAU LAY 1,435 Tadnsusentansy

danzd USunaudansdiiudulufuans Ineduuuiiayinnu 85 nSusanlansuwasiu
a195AINAU 94 Tadnsumenlansy wway 90 daansusentansy

A1319% 55 ALedeUsinasnesRUTenauTnlunguyafun 54

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) < gkg' < mg kg >
Ln 0-50 150 65 19 21 01 7.2 0.6 2060 186 347 2069 85

(n=6) 50-100 82 28 12 09 01 4.5 02 2957 130 41 801 94

Mean 116 a7 15 15 01 58 04 2509 158 194 1435 90

MU : 0-50 cm = AUV, 50-100 cm = AUE"9, n = I1UIUAIBEN
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Factor 2 : 25.13%
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Factor 1: 70.83%
amil 23 (n) fuds (Variable) Uszneusie HANTIATIENUTUIUTINEIAUTENBUTIY
US1aiveteun1aruIange (Sand) newld (it wazdiumiled (Clay) (v) nigliasign

(Cases) waanguynnuluiuiineuneyluunfuwisvesnguauinutulsa I1utufieg

198U 4 A7889
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AauUs (Variable) Usgnaume nan153AseniUsunaesnesnusznausiu Anyime
78 X-ray fluorescence spectrophotometry (XRF) Usenausaesis 12 519 laun daneu
(Si) ozglitu (A) wiin (Fe) ldex (T) lewfew (Na) wunfilon (Mg) Inuvades (K)
wAaLgEY (Ca) Mg (S) eanesa (P) wisnfla (Mn) uavdangd (Zn) aud@nianignmn
Usnaume USinuveseun1auu1ansig (Sand) nsiguds (Sitt) wagduniles (Clay) nide

Y 1 a

AATIEN (Cases) AID AR TIUIUNIEU 4 F0Ee Usenausie
' a o a & = & s A v [ a =
® nauYAAUT 52 (Group 52) Auduiatuinsavsereuyu loun yafuniad
(Tk)
® nquYARAUT 54 (Group 54) Audnuunandistunnsanseneuyu laun yn

fud1usieal (Ln)

3Lﬂiﬂzﬁsﬂ'ay@1mﬂ% Factor analysis Wa¥ Principal component analysis e
AnwmgAnssuvesdtegefulngedenan1sinszivinnusinesduseneusiy WWudeya
nantunsdanguau Inesesas 95.96 vesrukuwls (variation) vestaya 1Uadelunns
oSuvaesladuduandlunmil 23 deyavesiiudsudseanifuanenguiadoanie (Affinity

groups) ANA 230
naud 1 Ysgnaume aynipvuiansiewds (Silt) wazuaai@ey (Ca)

naui 2 Usznaume eunavuafumiel (Clay) aun1avwiansie (Sand) 3ameu

(Si) ezafitlu (A) wian (Fe) unemda (Mn) ununi@en (Mg) leiden (Na) Twunadeu (K)

Y

o [

Woanosa (P) muzau (S) lvwdley (Ti) wardangd (Zn)

A a v 1 a L4 o ! a
WafTUININTEIAIVOINUIEIATIEY (Cases) AW 239 vaanauynnuly
Huneeuneglulwniuuiasnguauinutuinta wud lutuivawvessiulunduyasiui 52

ez 54 lasudnsnanntuunsavsenauyust1adaiau
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2.8 nguAudnUIuNaI
UsENauMmeNquyanui 37, 55 wag 56

NENYARUN 37 NaUANTIUNEIWANUIUNANTIARIINMTAAERITBRAN N ENDY
Wenenuanviuauuutuiurlugienaudn 50-100 wuRiues aniafu Ujnsedudunsade
1IN N3IEVIBUIRTRUILNA1 ANNEALELYTalR ToyaUSinaesrusenausuinsiuTula

Tunguyadiuil laun yanuuig (Nu) uansdunisnei 56

Famou Usunaddreulufuuuandifua A 417 wag 362 niusieilansy

ANUANPU LRAY 390 nSusianlansy

avality Usunaergilifuiindulufiuane Inefuuuianiniu 37 nSudeilansuuas
fuanadlanniny 74 nSusanlansy Wway 56 nsumanlansy

Wwidn Usunauudniiuduluduane Insfuvuiawindu 16 nfusenlansulazfuans
JAyinnu 41 nSusanlansy wde 29 nSumeilansy

Tnwmdlen Ysunadnmdsuiinduluauas nefuvudawingu 4.2 nsussilansy
warAuaNdlAvInau 5.1 nsusenlansy way 4.7 nsusenlansy

[
Y [

TaRey USunalafeunsmuuukasiualedl Jawinnu 0.8 nSusentansy e 0.8
nsumanlansy

LUNIFey USunauundi@euinduluduans Tngfuuudawinnu 1.4 nSune
Alansukazfuanadiaviniu 2.4 nsusadlansy wae 1.9 nSusanlansy

Tnunadey USuradnwna@euiuduluiuans Ingauuuda iy 1.1 nSume

Alansukazfuanadiavinnu 2.8 nsusanlansy wde 1.9 nSusailansy

wAALYEY USunaukaasdestiudulufuans Tneduuuidawiinu 0.3 nsuseilansy
warAuandlAwInAu 0.7 nSusantansy wae 0.5 nsumeilansy

Muziy Usunamuzdulufuuuiiayinnu 16 Jadnsuseilansy @rufuaileiian
PJesunaulianunsainle wede 8 nfuseilansy

Woavlesa Usunauvleanedalusiuuugandifudns dAwindu 59 wag 39 dadniuse
Alansy Muaeu Wray 49 Taansumanlansy

w9N1HE USunawuendaiuduluduans lneduvuilanvinnu 69 nsussailansy

a ! a0 1 U a a U ! a U dl a a U ! a U
wagAuaiAviny 121 Jaansusenlansy aae 95 Jaansudenlansu
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#danzd Usunaudansdiuduluduans Tngfuvudlaninnu 20 nsuseilansukasiu
a195AInAU 30 Jadnsumenlansy W 25 Naansusantansy

M1319% 56 ALedeUSIusImesRUTEnouTILluNguYRRun 37

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg’1 mg kg’1
Nu 0-50 417 37 16 4.2 0.8 1.4 1.1 0.3 16 59 69 20

(n=5) 50-100 362 74 41 51 08 2.4 2.8 0.7 nd 39 121 30

Mean 390 56 29 47 08 1.9 1.9 0.5 8 49 95 25

WANBLAR : 0-50 cm = Auuw, 50-100 cm = Aiuae, n = 9IUIUABEN, nd = non detect

NEUYARUN 55 nquAnanUIUNaNTaguiuig iy Neuiuvsegnss Ufisenau

= a

unanwedusne nsseuneiidfiafuviunans anugaauysailiunas teyauiuinueis
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a1 I
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I a 1 a U a
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Y a o/

avaiituiaduluiuans lneyaruisasneiiaadoasan wazyniuidnsaliaaiengn

LWAAN fAegluiidy 30-81 nFusienlansu tadey 54 nfusafilaniy USuaundn
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dinRuluAuans Ineyanuisasnaiidaavadan wavyniudnsalaaieign

Tnnlley feegluiidy 3.1-6.7 nfudedlansu dy 5.0 nfuseflansy Usuwu
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Inmdsniindulufuaddugeiudnia duyafuiaenadivuilduanadlufiuais lneyasu

[ = o

TaywallAafegean wagyanudniaiiaaieiian
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Y

TaRey USunalameunsiuuutazfualsdeisesuinauliaiunsainla

wunil@ey degluiide 2.5-3.1 nFusefilanu 1afe 2.8 nFuseflandu Usuiwu

ISP = a L%

wuni@eniinvulufivane lngynauisaenadrnadogen wasynauiniadanadedan

a

Inunaigey daregluiide 16.7-22.4 niusefilansu wade 20.8 nfudeilaniy

v a a

Ysnalnuna@euiiinduluiuans lngyaduinialnnadogee wasyanuiasnadlaieg
fngn

o 1

waalgey deegluiide 2.2-4.4 nfuseflansy wde 3.4 niudeflandu Usuw

v v a

waa@esluAuuugnIeiuane lngynaudnsaianadvasan wazynsiuiaenadaiaionian
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Mugdu daregluiidemipeunauldaunsainlate 148 dadnsusenlaniy tade

a o ISP a

62 fimdnSusanlandy Usunamugduluiuuuginiifuas lneyaaudsasnadlaadugagn

a [

LazgnAUTnSaLlA1RiesEn

'
[ a a a o o 1Al

WoavleSa denagluiidy 209-646 fadnsusenlaniu 1de 405 TadnTusedlansy

v v

Ysunaleanedalufuuugendiaudis lneyaduleasnalianaiogean wazynauinsad

q 3 q

5

GRILEREYGE)
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M19197 57 Aadesunasinesrusenaunidlunguyafui 55

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg’1 mg I<g’1
Ct 0-50 371 63 30 3.1 nd 25 223 4.4 48 257 1278 42

(n=5)  50-100 345 81 43 4.1 nd 3.0 224 4.0 nd 209 1681 70

Ws 0-50 322 95 63 6.7 nd 2.5 16.7 3.0 148 646 1146 53

(n=5)  50-100 279 127 81 62 nd 3.1 21.7 2.2 52 506 596 41

Min 279 63 30 3.1 - 2.5 16.7 2.2 - 209 596 41
Max 371 127 81 6.7 - 3.1 224 4.4 148 646 1681 70
Mean 329 91 54 5.0 - 2.8 20.8 3.4 62 405 1175 51

B : 0-50 cm = AUV, 50-100 cm = AU, n = §1UIUABE1Y, nd = non detect
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M19197 58 AdeUsinusnesrusEnauTlunguYnAun 56

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg'1 mg l<g'1
Ly 0-50 376 51 22 22 05 1.7 18.4 0.7 nd 67 475 19
(n=14)  50-100 363 55 25 24 04 2.1 17.7 2.2 16 84 542 20
Ps 0-50 385 49 8 2.0 3.1 1.3 36.0 35 43 233 210 21
(n=4) 50-100 356 68 15 2.7 3.6 2.1 34.1 3.4 35 190 251 24
Png 0-50 464 14 4 1.9 0.1 0.7 0.8 0.2 31 59 166 35
(n=15)  50-100 419 a4 9 27 01 1.4 2.0 0.2 36 66 51 31
Min 356 14 4 1.9 0.1 0.7 0.8 0.2 - 59 51 19
Max 464 68 25 27 36 21 360 35 43 233 542 35
Mean 394 a7 14 2.3 13 1.5 18.2 1.7 27 117 282 25

WANBLAR : 0-50 cm = Auuw, 50-100 cm = Aiuag, n = 9IUIUABE, nd = non detect
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M19197 59 At UsinsmesrUsenauTINlunguyaRui 26

Series  Depth Si Al Fe Ti Na Mg K Ca S p Mn Zn
(cm) g kg'1 mg kg'1
Ak 0-50 249 153 99 103 0.2 1.3 0.5 0.8 285 376 2137 67
(n=32) 50-100 246 157 97 98 0.2 1.3 0.4 0.5 328 280 1582 63
Hp 0-50 414 54 5 2.6 0.3 0.1 0.7 0.1 39 114 42 15
(n=16)  50-100 377 88 7 33 0.3 0.2 1.0 0.1 76 99 29 19
Kbi 0-50 314 106 50 55 0.3 1.9 8.1 0.3 106 210 453 a7
(n=6)  50-100 302 116 55 56 03 2.1 8.5 0.3 87 146 1251 47
Koi 0-50 304 124 35 51 nd 0.7 35 0.1 a4 39 307 26
(n=5)  50-100 286 142 39 5.6 nd 1.0 3.9 nd nd nd 257 29
LU 0-50 375 72 13 29 nd 0.1 0.7 nd 21 14 74 13
(n=5) 50-100 368 79 14 3.1 nd 0.2 0.7 nd nd nd 57 14
Ptu 0-50 385 60 30 4.2 0.1 0.4 0.4 0.8 84 189 550 24
(n=8)  50-100 328 104 a8 50 0.1 0.4 0.5 0.4 117 141 340 26
Pk 0-50 361 86 17 2.6 0.1 0.6 1.4 0.4 98 113 76 18
(n=16)  50-100 313 123 33 32 01 1.0 25 0.3 122 86 72 13
Pac 0-50 406 40 27 7.4 0.1 1.4 5.4 0.2 48 100 271 31
(n=6)  50-100 378 67 55 8.8 nd 3.1 5.6 0.2 nd 52 nd 40
Pga 0-50 400 59 6 24 0.4 0.3 8.9 0.2 32 90 25 10
(n=14)  50-100 373 84 8 32 05 0.4 9.4 0.2 a0 81 13 17
Tim 0-50 428 33 11 2.6 0.1 0.3 1.4 0.1 50 175 164 7
(n=22)  50-100 415 a6 15 29 01 0.4 1.6 0.1 a8 219 149 10
Min 246 33 5 24 - 0.1 0.4 - - - - 7
Max 428 157 99 103 05 3.0 9.4 0.8 328 376 2137 67
Mean 351 89 33 4.8 0.1 0.8 3.4 0.2 81 126 392 27

MBS : 0-50 cm = AUV, 50-100 cm = AuEN9, n = §1UIUABE1, nd = non detect
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M13199 60 ARGEUSINEINRAUsSEnoUTILlUNqUYRAUN 27

Series  Depth Si Al Fe Ti Na Mg K Ca S P Mn Zn
(cm) g kg’1 < mg I<g’1
Nb 0-50 197 142 109 185 03 25 9.7 0.3 205 2415 1945 75

(n=14)  50-100 202 146 110 189 03 24 9.8 0.3 174 2321 1679 74

Ti 0-50 154 139 177 351 0.1 2.2 0.7 1.0 185 4684 4173 171

(n=34)  50-100 154 141 178 356 0.1 2.1 0.7 0.7 153 4427 3455 158

Min 154 139 109 185 0.1 2.1 0.7 0.3 153 2321 1679 74
Max 202 146 178 356 03 25 9.8 1.0 205 4684 4173 171
Mean 177 142 144 270 02 23 52 0.6 179 3462 2813 119

MBS : 0-50 cm = AUV, 50-100 cm = AU, n = I1uieYe
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