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Noppadon Prayunsuk 2008: A Comparison on Potential of Forage Crops Growing Soils in Khorat
Basin. Master of Science (Soil Science), Major Field: Soil Science, Department of Soil Science.

Thesis Advisor: Professor Irtb Kheoruenromne, Ph.D. 163 pages.

A study to compare potential of forage crops growing soils in Khorat Basin was carried out on
representative soils in 6 areas. Method of study included pedon analyses of soils in the selected areas, laboratory
analyses of soil samples on their physical, chemical and mineralogy properties, micromorphological

characteristics, fertility assessment, fertility capability and suitability assessment of forage crops growing soils.

Soils in the study area include Kandiustult, Endoaqualf, Paleustalf and Paleudult. They are moderately
deep to very deep soils. The soils have developed on alluvium and wash over residuum derived from clastic
sedimentary rocks, and residuum derived from weathered clastic sedimentary rocks. Their land surfaces are
undulating. All soils have clay coatings on pore walls and clay accumulation in subsoils. They are moderately to
well developed. These soils generally have clayey to sandy textures and their bulk density ranges from moderately to
very high (1.41-2.15 Mg m"). Their saturated hydraulic conductivity ranges from slow to rapid (0.30-16.19 cm hr").
Chemical analyses of soils indicate their extremely acid to strongly alkaline conditions (pH 4.0-8.8). They have very
low to medium organic matter content (0.29-23.60 g kg ), very low to low total nitrogen (0.03-1.67 g kg ), very low
to high available phosphorus (0.3-24.6 mg kg') and very low to very high available potassium (3.5-148.0 mg kg ™).
The soils have very low to very high cations exchange capacity (0.50-35.06 cmol kg’ ). Their total extractable bases
are low to medium (0.33-38.81 cmol kg), and their extractable acidity varies from low to very high
(1.00-22.54 cmol kg_l). Their base saturation percentage ranges from low to high (3.44-88.81 %) and electrical
conductivity values are generally low (0.01-1.99 dS m_l). The major mineral in clay fraction of most soils is kaolinite

and vermiculite and their silt fraction is clearly dominated by quartz.

Fertility assessment results indicate that most of these forage crops growing soils have low fertility
except for one area that the soil has medium fertility status. Their potential based on fertility capability indicates
fertility capacity that include Ldeak, Chk, Ldekb, Leak, SLeak, and Sehk units. Their potential based on suitability
rating indicates well that three of them are moderately suited and other three of them are marginally suited for forage
crop growing. Their moisture availability, oxygen availability, nutrient retention capacity and nutrient availability
are the major limitations for forage crop growing. The suitable soil management for these soils needs to emphasize
soil moisture and organic matter conservation management, the selection of forage crop type and the use of mixed

legume-grass pasture system.

Student’s signature Thesis Advisor’s signature
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. v Y I 1" o 1 9!3’ + A dy @
Riverose, 1990) 1/ gnumneniugatomanauaznionugaou ausinemsiviwazilod Wudran

Y
o <3 a o o o ] (K]

msanldsaga Inwandathminuedseus 2.5-3 duae 15aetl H1UsAudszinaiosas

8-10 ypavI U (Nese M1 7, 2539; nauilgdad, 2546)
33 wnj'mw ulnan (Digitaria eriantha)

9 T AaA = A A A ﬂldy v J o 9
v wnu InandiFed niyAe Pangola Grass Nilowilgniite 1diae sdai nagtindin
' ' o J { . 4 o
nadovlulszme'ne 18un Digitaria eriantha fiog 2-3 Wug nazilgnienis Ao man
1o d t g o JA o @ [ a a I
uda1dun wug 2584 Fuflwiug mhdinnnlsemaldniu dnvagnnsy@ula Wuvan
Aa I 9 g waaﬂ)ézédﬂ o ¥ I 1 =
negnawil Jadundnlsziamdesvinuduiminu Auisasnades S1duan lufivu ludn
= 1 [ [ dy AAdA (A g’ a Aaa o Y] o 9
Geren luande uijy muzAuiuNNNUTuihrunge 1,000 Tawas singdmiuiiman
9 g' 1 @ Y Y a a a Aa 7o P4 1
e mutim wds nuede1dfann S yan Taluauiia nugauauysaiaila aeuauesasife
Y
TuTasnulad muzd miulgnlumwasailszmu wandahmins 5.0-7.0 duaelsaell i
= 9 oy o 9 o d v d
Tsauilszinwsosas 7-11 voui wmiinuis (nese misdnd, 2539; nsuildnd, 2546; Russell

and Webb, 1976)
9 A .
3.4 ol Wule§ (Peniseptum purpureum)
) o A @ . < g
vanuiesisoaniiane Napier Grass 150 Elephant Grasst Hunsiuiiiosonil

w1 wadou Nadeu azuTnAYsTINABUIAY (Sollenberger ef al., 1990) 1iuinunlualszine

& Y A = o I A A Y oA .
Inedl w.a. 2472 1 Hun g Tongnawd) eesiugniewlgn Ao va wwdlessssum (Peniseptum
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v 4 . vy 2 .
purpureum) mymﬂ 3 LAY (Peniseptum purpureum cv. Mott) Ll E¥ U1 o ANW AU (Peniseptum
&£~ o A ¥ N dou & ) ' ¥ 7
americanum) 44 2 ﬁ’lﬂwuﬁl o wiynmﬂﬂiﬂﬂy HAagUYIUIUN mlunml,ﬂ ﬂﬁllﬂﬁglzm 1-2 AT
= 1 9 = 4 = 14 @ a a
LA NNDA GLU‘JJTﬂ ﬁ'JUWilJUTLUL‘IIfJS F55uM uazmiles ANH AN 3-4 LUAT ANHUTNIT !ﬂﬁﬂ]ulﬁ‘ﬂiﬁ
< ) o Yy v o o @ B
Lﬂuﬂiy'lﬂigl,ﬂ‘ﬂﬂ@Gl\?@]i\illa$q3ﬂa'lﬂf]f]ﬂ ONIMITU, 2540; @189, 2548; Ishii et al., 2001)

9 a ]

1 [} 4 1 o { . Y] Jd a a
UgnTagldmowiug niedruvesdrduniisndaog (Relwani, 1979) nnateiugesapanlals
= A A ' A a gl = ' 9 ] Y A =
AluAuN A MugANANYTA G AUTMIT T2 01A Nuaodn Mg daileo snniisz uusn
= ] 3’ [ @ 1 1 3’ Y < ' 1 9y
an Tiaeuihauds vag lunude anmihMaud s nuaenisgn iw uazsuanldwed unas

Y Y
WaRaAL MITNIUT 3.04.0 duaeliall 1 1UsAulszainadosay 810 voarhminuria (Noa

v J v o
21NN, 2539; NTNAlAA @Y, 2546)
3.5 B8N (Stylosanthes hamata cv Verano)

v 1 4
D991 AWFoa YA Verano stylo %350 Caribbean stylo Ntvaanaiane glumny
a = [ a o 9 a [ U
imeauReaz Tuan tazewimnaia Wil semalnelul wer. 2514 TasunInerdoyounny
9 Q/ o/ A =) = 1 1
uazd 1innunuasnnazivesnBeunie lulszmalneiinislgnedunsnateluma
(% = A = o 4 IS o AA Y
azIues niReKile nInMile uazn1ana1a (dud, 2547) 1 udamtieny 2-3 1 dnvaienis
a a Id ] dy 3 A Y ] dy A Yy 9 a a a Aa oy
wig@uTa funufodinse uazuannaf muraguiiuinlénd s Tausnanitwy

U529 500-1,270 Haduuns (Burt et al., 1971; Edye et al,, 1975; Gillard et al,, 1980) NUNUAD

9 Y Y a Aa Y A Ax d o a 1 A A
ﬁﬂ”I‘WLL‘HQLLaQ]lﬂﬂll”Iﬂ Li]iigmﬂi@]llﬂiuﬂ HUNUANNPANTNYTUAWASAUNTA NUADTNINAUN

= a o y 1 o‘/ a d’ a d‘d oyd
vozgitiugaladninadlalariindu (Carvalho er al, 1981) FOUAUNINIT T2 UL IE NUNIU
] < ~ ° o N Y ] 1 dy Aa dy ] g’ 1 ] a
AoMIUNz@AUIs U voITal laa TUNUAD aMWAUNAUF LIRS AL NN WA Hana e
Y Y

TN 1.52.0 auaoliansd 115l szumdooas 16-18 Yo nITINUHI (MDD WT

da3, 2539; n3uledars, 2546; Humphreys, 1980)

3.6 pamnszalala (Stylosanthes guianensis CIAT184)

v A

mmwsza'la Talisoaiyno Perennial stylo indnululszinalnedl w.a. 2536
o o o A oaw o o ' o o Aa a
Taonsulgdad Ugnaswusniguiisoormsdaiveuunu (adand, 2547) Wud ey 2-3
@ a a 1 QBJ} 1 ] "o v J
anyuzmM3esyay Tn TuAT sued wuazng iy Tngnd1028wW1A1 @3 5a1 uazaue, 2538)
@ 9 dy AA (A 1 Aa A 9 a <
mIngAras ouduNNUTImHLININI1 1,500 Hadmas Mumulsauouna luda Aaman
= . 1 1 cy 1 % d? Y A Aa 7o ]
auN (Miles and Grof, 1997) Tanuaeanmihninds aulad ludundanugeauauysaidr Ty

a < a J ] ' <] ° o @ ] a
NUAUIAY HAZAU AT (pH >8.5) "lnﬂumﬂmmmanm%mwmﬁm ﬁ%ﬂﬁﬂﬂflt’l ] AN A
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v
o &7

Y
i 1.52.5 auaoliansd) 1Tsawlssumdosas 14-18 voarhmiinu 9 (NOI0 W15

&, 2539; SRCRTRTGE TWeMud, 2542; 1 uﬂqﬁ’wﬁ, 2546)
3.7 09MaIUAN (Centrosema pascuorum cv Calvacade)

o dd‘ = I ) A a =
MA@ NAANFD YA Calvacade 1TUMI Iuanamulnsdiwilang@ed W
' ' P £ Y Y Aa Y a a v
LW INT £010 08 1oV UN WH WAINTFIgALa WU TunTews masuld nazeeunais
9 v
VWU (Clements and Williams, 1980) dnyaiemss yau Ia ISdunuuinuaes s1duninea

a a

[ dy a = 9 = <3 ~ a A
uau”lﬂ NUAUHAUIZUIINDDNITNUD Glfummma LI YILLA L Lﬂii‘gmﬂiﬁﬂinmﬂhﬂuﬂi$N1m
v ' '
1,000-1,500 NaamAT 1AIYA 1Ta Tuau ld v ane vl ad WwAA UNT 169U ST NIAUNTI 87 111DL1HT 9
[ 1 [} o q'./ Yy 9 a oa/ [} 9 [} 1 1 (A
“lmzhlmawammngﬂumﬁm 0 wne Traraa vl nuvadse i 1-1.2 Gluﬂ’f)llﬁ 5y

oy @ v J o 4
Tilsaulszanasovaz 14-18 veainiinuis (nsuledad, 2545; andaisd, 2548)
4. msdsafivdnen1nnislanau

M1 sz iudnemnnas 197 A m s sandnen 1mue s sensnens iaude s
Talse Tomifauda q Tusedunis anisiuanaiafu 35 msdseidudnonimnn 3149 auil
WANE3T 1B MITUUNAVTIO LA AY (Land Capability Classification) N5 §101N #1550 1AW
QANEINYYI VDIA (Soil Fertility Capability Classification) ANTS UL AR MU W IZ AN VD A 1

(Land Suitability Classification) Lﬂuﬁl Uu

4.1 MITWUNTUITTOULNAU (Land Capability Classification) 1111aams tian nuviieg
a J a a 4 < d
%@Haﬂu HAaZIINNUTUAVDIAY Lﬁﬁ]clﬁ)llﬂQLWHJHWW%H?JEJ'NT‘I%}NI € VONA NV U TUUDI
v k4
Wigueunauae Mg niy uazied1nawtien 1 9 tazA g UL e Ide ey 9 s2u
o d’Q dy Y =K d' 9 d' A a = 1 Q'l
MV NFHT TOUSNA VT UUD 95 LU Mzl Qﬂﬂi"]ﬂﬂi@\?ﬂﬂl"lﬁﬂa Llﬁgﬂg ﬂW“]fvl‘i‘ﬂ'J il Vlﬂ
Ay 20 19 Yo A ¥y A A A o 9
Ndoms lowsru szuuillulddunisdgniyles lnseslo Tus i wienuszunmalgnldl

TUAY (1911, 2548)

° J a . . . . .
4.2 NMIVWUNTUT TOULAIWYAN TN IUUDIAU (Soil Fertility Capability Classification)
a I { 1T A { 2N
(191, 2548; Sanchez ef al., 1982; Buol, 1987) 11113 211N 5905 WnguAU NN autanwmemmwiaz
A A g Y, 1 @ Y [V Ao w dy Y =2
maal NiuilyrimomsTamMImnuUNIINEAT HANMINT N YVO ITZ VU 11 UDIAUMNUDY

a a 1 { [ v Y] a a a
AuUUIAZ AL AN NTAIMTURUS Inoas UM snsaan Tauoai e (191, 2548; Kheoruenromne,



13

[ J o dy A Y o a I ]
1989) ’JG]Q“]J?%?N?] VOITLUUMITWUNT LU VY Ao ABIN I UNAUDD ILTUN Iany Tagms

o @

A a Aa 9 A A9 o 9 C4 a A
JIUTIUTUAAUNUAITUADINTT Wﬁ'ﬁ]ll"l]'ﬁ]i]'lﬂﬂGluﬂ15ﬁ]ﬂﬂ15ﬂ11Jﬂ'313JQﬂll'ﬁ?J‘]aljim"lJ’ENﬂu‘ﬂ

agrondeiu i uedalonu Taserdodoyarinmsd1s1aau uazwamsaAs1LHaIn

[

9 a oA A Y ~ :JJ a Id Y] :/I a 1 = (Y a
wmﬂgmmimag M3t el un AUy WY an tazFuAua19an WY 50 EUAAT
a o ] I o
(‘Pﬁ’ﬂ 60 %3.) (19U, 2548; Sanchez et al., 1982; Couto, 1988) M WU ALUIB BN 3 S2AY Ao
9 k4 Y Y
U521 (type; 119AUVDI FUAUUY) 152NN AUA14 (substrata type; DA UVDIFUAL A1) LAz

WieaNsIua gANEN el vesan Tneldduisuete (modifier) (B, 2548; Buol, 1987)

[ Y o da' a . £ =3 dy a 09/'

4.2.1 M3 uunt szan Gl"]fﬁ NHUSUDAUD U (tOpSOﬂ texture) GIHNYDI LUD AUUDIY U
A qexl a a Y [ 09.;‘ dy 1 39 Y qg.: 3 I J
"lawsauma%uﬂu VUH U 20 L UA AT waad U laseauninlsFuiwilunug Ussnn
k4 Y

éUfN!ﬁ’f)ﬂ u“l%’mmwumﬁﬁmuﬂm DIMTTOLUIN (Soil Survey Staff, 2006) an Hﬂ!%ﬂlﬂ\‘llﬁﬂﬂu

Qall a | @ = a ' a a A v @ Aq ¥ &
Gluﬂmﬂu UU EI]ZL‘]J UAIUD NDIANUHUISTUUDNAUADNIT Lﬂiiylﬁﬂi@ﬁlﬁ]ﬂw% AIDNHIN GI,G]J'L‘]JL!

9
[

[ [ 4 A dy a o [ = A A
aUANYULTANTNY Aveutoaulums Nuunszaud suamiia el Ao

o

a IS . dy a A o
S =aul wilunse (sandy topsoils): 1UD AUN IN muumﬂ UNT Y (sand) LAETNT Y

Juaus (loamy sand)

a I a 1 . dy a A A a = 4
L = auuifu@u s (loamy topsoils): 1o Ll 1/Sunamuyil v veer sz new

9 [ [ 1A @ 4 1 1 A a 1
YN 350 NTUABN Lansu Le G]f]\iuliJﬁlG]f‘ﬂﬁ']ﬂ n3enIwuaus U

a a = . dy a A (A a = I J
C = ﬂuumﬁuﬂumum (clayey topsoils): ieau NS A wriontl wesn

152 ABUNINAI 350 ATUA DN lansu

a A ad . . a daa N o J ' o
O =AUBUNT Y (organic soils): AUNNDU mmmqsﬁ UpIAIZNOUNINNIT 300 NN

gonlansy T BIANUANDENII08 50 IFUALLN TN ARINTNAU

o a 1 9 dd‘ dy a 1 =Y 1 dy a
422 mimuuﬂﬂizmwaumq Glﬂummmumummammzummqmmuaﬂuuu
' g A a A ng 2 A o a a A =2 a a A 9 a
IMUU HIDINA VT ULVINYAVINNTTLIT YA VInve My UANNEAN 50 LFUALATNNAIAN DI1AU
a 1 = dy a A % "y 1w o o dy a [ ] o
VUUASAUANYIUBAUIVTUD UNU "lm@ﬂﬁﬁtyammeumLu’e‘muanmvlﬂaluwuwmuuﬂ

AU5TOULANNQANANYS BB WU (FCC-Unit)
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v 9 v
a [ . o @ a 1 Y] I a ] 1
Aua N (subsoil) N4 lun1ssmunse dudsznnauaraiu iuauiogluyg
= 1 a = = a A
AMANTENINAUY U U NUEN 50 19uRAUAT (W50 60 W) (Sanchez er al, 1982;

E4
v

v o ~ Y @ [ L o [ a l = AN
Couto, 1988) A0n 3N 9 ludey dnval lums huunszduls sanauais Jastife
a 1 Id 1 Y]
S = Auanuilung e (sandy subsoils): 15 @ ety luilszian
L = Ava 1 uAns 1w (loamy subsoils): 14131 @ ululszmnn

a J I a 1 o
C = auanuiluaumilen (clayey subsoils): 1d3uAe iy lul szam

9
%

3 1 I a < oﬂj a I A A~ A ] ] I o
R = ¥uanadunuuag (rock): FUN ULV 13 0¥ UNNN T W OUA I UUH ULVL 9

W5 luawnse lsyeuriuasll 1@

1 4 a I o ~ A d? 9
423 UUAITA NI TOU $ﬂ313JQﬂ3Jﬁ3J‘]J” FIU09A Y 1Y M TV IUN 1L B VY Iﬂ EJGIf]f

FUUANIMEN TN MUAT NN INN LmSﬁfﬂ‘wLL’Jﬂé}i’JiJ']JN‘]Ji3ﬂ15ﬁllﬁﬂﬂﬁﬂﬂ7@ﬁ”ﬁﬂ‘luﬁ}1u

v

L4 a 9 PEPN YY) A A 1 o o ~
AMgANANYIBUeIaY tazmylyilszlerunau unlszneufudnyuzveuiledu AwIAAN
o IS ' { @ o @ { 1 '
siua 13 ifluainansn lgiuiien o 1u @ulsvereiscyniitelddeniniseiannse

Aa v Aa = = U o <3 2!:3 LY A A @
Uszmnauan Aunie 9199110031 1 dudsunen 18 duediuilymaesauiny Tasdn

[

= o w 9 19 Yo o [ v 3 I
UJJ'ﬁ“llﬁﬂﬂﬂg!,ﬁENG]13JaWQUﬂ'J']NﬁWﬂﬂJUﬂ1ﬂ3J']ﬂulﬂquﬂEl Llaﬁﬁlﬂfﬂﬂﬁlﬂy3’8]\‘]ﬂi‘|‘]5]@l'3!,ﬁﬂlﬂu
4

A @

v v J [ ' A A
ﬁﬂluﬂﬂﬂmﬂlﬂﬂﬁjllﬂﬁlfﬂﬂﬁiﬂ ] UANU AD

v g} . a A o g/ 1 o 9) 1 a A
g = WUIMNTNIT (constant saturation): A UNNITUIUIDY NN %11W]lulﬂﬂilﬂﬂi$‘ﬂ
v

aA A Y = a a A 9 A
Ua oo ﬂll”IJVINHWHaﬁiﬂllﬂ\i TuszaunWan 50 BUANATNARIAY EAIUTOUIIANY

o | ' J

v
g = 114 (gley): AUNToATLATMTIA (chroma) 11 2 HFotoond1 atelu
F4 F4

[ v
STLAHUANVAN 60 FUALATNNAMINAY tazldFUAL A NINNA U3 DAL DNAIAIGINNNNN

60 JuTuarulvguesd

9 a A dy v A . an . A a
d = UHI (dry): AUTEAMAIWFULULDFAN (ustic), 1OT AN (aridic) 150 103N
(xeric) TaeAua19n18 1UTZAUAIWAN 20-60 HUALAT LU 311UNI1 90 Tu meluniladl Tae

MU VaZEY
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e = ANUYLA mfasuunn losaudn (low cation exchange capacity): Hameziy
Y 2
Gi"mﬂu”law U w?amunu 20 wuammmﬂw ’mffmu LL%’)LL@’N@&N%H]Z&H N1 ﬂuﬁﬂ1ﬂ’)1ll

A A a o ax @ a
e ma ﬂullﬂ@]ll’rﬂ 20U (CEC) 1UD3A 518141@8’3‘]50!?1 FAINVDUUE (sum of bases) AR R Y
Aw A @ Y Y =~ J 1 a
@sgnuu‘wﬁﬂﬂ"lﬂmamiagawi‘wgm AFeunan 158 (KCl-extractable Al) Mauguani) asu
a a 9 1 a T A v A Y U a

um"laaauﬂszam 5Wa; ECEC) Uayni14 mmimmaﬂiaﬂm niouoaNIN 7 mummﬂm
1T A [ A o a o ~ A 9 1 a 1
@]@ﬂjaﬂill WONNII ’Jl,ﬂﬁgﬁiﬂ (213 ﬁ’JiJ‘lJfN‘ﬁ']ﬁ]‘]J 3EUINN pH 7 HIOUBYNIN 10 L«vume@a

a o 4 o a o @ = a o
alansu diohmsim g lagnasuvessinlszquiniulsuusiae gty uag laTasiou

U

]
=1

NpH 8.2

Y

a I a . .. a 1 A ] Aa o
a= @zguumﬂuwy (aluminum toxicity): AUTA N NUDUAIVDI 5190 qUUY (Al
saturation) NN N3 0882 60 vosn W Nuanldoutnalosoulszanswa meluszauaiw
A0 50 LFUAWATNNA M TNAUUT oAU TIA M NVBUAIMIENTA (acidity saturation) W1NAIToEAZ
1 = Aa 14 ~
67 vosnmmuanalasuuna loeounnsrzd launaiiuuessmlszquani pH 7 atolu
ANVAN 50 HUANATIINAINT AU 15 0AUTA NUBNEIAINIANNA NT 08a L 86 VD IAIAIY
4 da ; 4 " -
wanfdsuuaalo oounm 1z Inorasauvouudai pH 8.2 meluarman 50 wuANATIIN
AmiAu neaulia1lgnseau (pH) Hosni15.0 aeluszaun1wan 50 1suAmATIIN
a Y A A 9 o 1 Aa [ gl I 9 v a Aa adk 9 o
AntaY de l¥eamaivvesauaetindu 1:1 enduameAUAUD UNT 0%9A1 pH 92AD A
NN 4.7
h = N9 (acid): AUTAMNUINAIAWTINBLYIIY To8az 10-60 YDIAAIWY
d’ a A [ = a a Y a A A
wanl dsuuaa lesou) szanina neluszduanuan 50 wuAauasNAFRIMIIAY HTaTiMm

) v
Ugn5enau el das druvesauderiidu 1:1 ogszn1a5.06.0

. < g . . . a [ 1l
i = ranas aloan o3 a'lA g (hight P-fixation by iron): AUTioA AUV IFROAE
< Aa 1 a 1
VDUWAND A5T (% free Fe,0,) AD300ALVOIDUNNVUIAAUNTOT (%clay) ¥INNI10.15 LAY
9 A Aa Aa = I o dy a 1 [ " A @
Aoalllsuavose ynmvneaunteniluesddiznouluiieannnndi 350 niumen lansy
A a aad A 1 = Y a I Y o
e AUNE A1 7.5 YR ¥iTeuasn N uazilaseaireaud] uuuunounau (granular structure) §2
J { o Y I a ] 3 o
wilsveneil Winwnzlunsdi nnis uunszevil ssnndhu@umiien ©) i vag lmmneny
ogj A a a Y Aa Y T =) dy ]
' TONIIU HT0 ADULY 20 HUABIATIINAIMTNIAY LA WA NNTA IAszAuN N

[ Aa A ;A IS d' v F
X = 91390 MUI U (Xray amorphous): @I‘L!iJ‘lJilﬂle‘ﬁTQIf)gﬁiJuiJﬂﬁﬂﬂllﬂﬂ’JﬂﬁTi

U

ATAEDNYAN (oxalate extractable Al) ¥INNITPYAL 1.4 W lUABULY 20 (FUAWAT 91D
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a Y a 1 Aaaa a 1 d‘ (% g’ A A g d' 9
WINHIAU ﬂTiJ{]ﬂiEﬂﬂuiﬂﬂﬂ’ﬂ 10 edaluthen 1 N NaF wselanduuindely 1 N NaF
A A o A A ' U a ~ ~

wIipuunanyoau Ny ?Jﬂ’JﬂfL! YU UN M VUIAA WU a1 szne mmaiamlu (allophone)

I 1% 1
Aluanyaziay

Ja J . dy a a = o S A a
v=105ivead (Vertisols): 1o wil uduwilsaiamn 5 maeynnunadu
~ dil a 1 [ 1T A [ " 9 Aa =\ ﬁ
mitlen Tuiio AuNINNI1 350 NTUABN TanT i LazyINNI1E BIAL 50 YBIOUMAA UMD V2] U
Uszian 2:1 N3 ave1ed 114 (2:1 expanding clays) 13 0AUUULMIHAA WALV EH 10614
a 1 % a Q( (%] =)
JUILIY ﬁ%@ﬂuiﬂTﬁﬂJﬂi%ﬁWﬁﬂﬁﬂﬂﬂﬂﬁ’u“mrgu (coefficient of linear extensibility; COLE)

11N 0.09

= o c; a A ldl [ Y
k = Tnun e d1s 0960 (low K-reserves): AUULLINGD win'lade (weatherable
minerals) lTueymavinansiouils nazeuninvuiansie teoniidesaz 10 molunrman 50
a a Y a A A (a = 4' d‘ Y Y 1 A | Y
U IAT DTMNHIVTHIAU 113D llﬂ JUIU IWLW]’LTLCHUN‘VHL@ ﬂlﬂﬁ Eluhlﬂu DYNINH IDNINU 0.20 LYY
a T A v A A I5) Y U A [ Y 9 Y a A
@]TﬁJﬁ@]@ﬂIﬁﬂﬁJ "I i’]?JI‘W!WIﬁ'LGD'fJ?Ju@flﬂ'l']ﬁi@!‘i/nﬂ‘ll 79Y02 2 VONHNATIWVDNU T DI UUIUT

RN 10 LFUA Ias o1 lansal

U a o a 1
b =AMN (basic reaction): AulEsUszneuun aITeNM S UBIUAD A5 ogm aluniu
= a a Y a d! d‘ o aan [ A A a ] A A aaa
an 50 BUALNAT NNNINUIAU HIUUDN T]Jg(]ﬂi‘c’ﬂﬂ UNIANADIVD mwxmmiawi Wi@ﬂﬂaﬂi U
AUININD 7.3 H3gIN N
I .. a A ) v A A o Y 09; v A
s = ANUAY (salinity): A UNAITNI NN T m”lml ﬁTﬂlﬂﬂﬁTiﬁﬂ AR UDUN I WU AN
a 1 U a Jd
UNHU 25 DI ULT A T el mﬂmm%mmu 4 PFHUUTADINAT ﬂTEJGLuﬂ’J'IiJﬁﬂ 1 15910
Amiha
a .. a A A o Y = v A vV v Y
n=LUNIN (nitric): AUNNININO UH WA 20 TSR PN NN NHT NS 0882 15 VoI
3 dl = a a Y a
A ammmmﬂaﬂmmﬁ% 991 Mo TUAI AN 50 BUAWAT NAAIWINAY

3 A 1 o

¢ = AUNTAIN (cat clay): AuTiA1URAT AL TariloR uut Hosn Nus ol 3.5
A Y o 1 a 1 g’ <3| = AN 1 Ao (%
Woldoandiuvesauastinilu 1:1mazliga szvesasilsznovals ladnlmad wmny
1 v S 1w v U a a
2.5Y 300 A090 31 HagM AN 6 H39110N T ogMelun NUAN 60 IBUALATIINAIN

a @ { o | , o o
au (1anulszmnidwunilu cguaz Cg miv)
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9 [ [ 4 KR a A 9 A
T = NOUNTIA (gravel): aUanNYU () nu18a AUNBDUN M UVUINNDUNTIANTD
4‘ 1 ] J ] dy a A dy a 1 Y =Y
BUNIANHITNIN (Gl,ﬁﬂlu 1712 Wu.) aqﬁlumeﬂuuummuaﬂumﬁ%az 15-35 Iﬂﬂﬂiiﬂ@]i

(@10819%U SL = gravelly sand over loamy; SL = sandy over gravelly loam) t1ag f?f/fg dnwal @)

= dy a o @ A [ a U = Y
e ieaulumsdiwunszaulsznn niessdulsznnanais teyniavinanounsia
viseaymainewnh (Maind 2 ) UsluegdlulSumiesas 35 Tav5inas (fredrusn

LC” = loamy over clay skeletal; LC” = gravelly loam over clayey skeletal) Hudu
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Land use requirement

Factor rating

Land quality Diagnostic factor Unit S1 S2 S3 N
Temperature (t) Mean temp. in C 20-30 31-35 36-40 > 40
growing period 18-19 12-17 <12
Moisture availability (m) | Ann. rainfall mm. (1,500-4,000 [4,000-6,000| 400-1,000 | > 6,000
<400
Oxygen availability (o) Soil drainge* class 4,5,6 2,3 1
Nutrient availability (s) | Nutrient status* class VH, H,M L, VL
Reaction pH 5.1-6.5 6.6-7.3 7.4-8.4 >8.4
4.5-5.0 4.0-4.4 <4.0
Nutrient retention (n) CEC cmol kg'1 >10 3-10 <3
BS % > 35 <35
Rooting condition (r) Root penetration*® class 1,2 3 4
Flood hazard (f) Frequency yrs./time | 10 yrs/1 6-9 yrs/1 | 3-5yrs/l | 1-2yrs/1
Excess of salts (x) EC of saturation dSm" <4 4-5 57 >7
Soil toxicities (z) Depth of jarosite cm. >80 50-80 25-50 <25
Soil workability (k) Workability class* | class 1,2 3 4
Potential for Slope* class ABC D E >E
mechanization (w) Rockout crop* class 1 2 3 4
Stoniness* class 1 2 3 4
Erosion hazard (e) Slope* class ABC D E >E
Soil loss ton/rai/yrs <2 2-4 4-12 >12

WeTie * 40310 Ave9sEAU AWMU dunaa I uA 1N HLINT 12

i noIINLHL M TFNAY (2539)
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finou  mmuminvesiudLLY aNNAn  Wmmsvesnindaay anuaetu  dnmgidszme daugiugiidszma T duduiiaau
(Pedon) (Thickness of surface soil) (Effective depth)  (Profile development) (Slope) (Relief) (Landform) (Parent Material)
(¥y.) (53.) (%)
1 30 200+ Ap-Bt 3 Undulating ~ Lower part of high Wash over residuum derived
erosional terrace from clastic sedimentary rocks
2 30 180+ Apg-Btg-2Btg 2 Undulating  Levee Alluvium over residuum derived
from clastic sedimentary rocks
3 15 190+ Ap-Bt-Btc-2Bt-2BCrt 2 Undulating  Lower part of high Wash over residuum derived
terrace from sedimentary rocks
4 17 200+ Ap-Bt-Bv-BCrt 2 Undulating  Footslope on lower part Residuum derived from
of high terrace weathered clastic sedimentary
(erosional) rocks
5 22 200+ Ap-Bt 2 Undulating  Top of upper middle Residuum derived from
erosional terrace weathered clastic sedimentary
rocks
6 30 200+ Ap-E-Bt-Btg 2 Undulating  Rise on erosional plain Residuum derived from

weathered of sandstone
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Hinou A MW NN W msldiau m3sTei msuFh mslvanive i
(Pedon) (Climate type) (Land use) (Drainage) (Permeability) (Runoff)

1 Tropical Savanna Forage crop field with some native trees Well drained Moderate Moderate

2 Tropical Savanna Pangola grass field Poorly drained Slow Slow

3 Tropical Savanna Forage crop field (used tobe paddy rice) Pangola grass Well drained Moderate Slow

4 Tropical Savanna Forage crop field Well drained Moderate Moderate

5 Tropical Savanna Forage crop field Well drained Moderate Moderate

6 Tropical Savanna Forage crop field Well drained Moderate Slow
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Fudu AdEn anu dody  Taswiedu nisoain UNTenau  vouvn Snbazou
(%31.) ayelsy i, %u idlon  Tuany FuAY
Pedon 1 Typic Kandiustult, fine-loamy, isohyperthermic
Apl 0-10 Mixed 7.5YR 4/3,7.5YR 3/1 SL 2, f-m, sbk S, Fri, SS/SP 5.0 CandS Few variegated sands
Ap2  10-25/30 7.5YR 6/4 SL 2, f-m, sbk SH, SF, SS/SP 4.5 Cand W Common variegated sands
Btl  30-55 7.5YR 5/8 SCL 2, f-m,semiabk SH, SF, SS/SP 4.0 CandS Few faint clay bridges among sand grains, few
variegated sands and few faint krotovina
Bt2  55-80 Mixed 7.5YR 6/6, 7.5YR 6/8 SCL 2, f-m,semiabk SH, SF, SS/SP 4.5 Cand S Few faint clay bridges among sand grains, few
variegated sands and few faint krotovina
Bt3  80-110 Mixed 7.5YR 6/8,7.5YR 6/3,5YR 5/8 SCL 2, f-m, sbk SH, SF, SS/SP 4.5 CandS Common faint clay bridges among sand grains
and few fine and clay coats on ped faces and
pore walls, few variegated sands
Bt4 110-140 Mixed 7.5YR 6/6,5YR 5/6,75YR7/2 SCL  2,f-m,semiabk H,F, SS/MP 4.5 GandS Common faint clay bridges among sand grains
and few fine and clay coats on ped faces and
pore walls, few variegated sands
Bt5  140-168 Mixed 10YR 6/6, 10YR 6/2 SCL  2,f-m,semiabk H,F, SS/MP 4.5 GandS Common faint clay bridges among sand grains
10YR 6/8,7.5YR 6/8 and common fine and clay coats on ped faces
and pore walls, few variegated sands
Bt6  168-200+ Mixed 10YR 6/8, 10YR 7/2 SCL  2,f-m,semiabk H,F, SS/MP 5.0 - Common faint clay bridges among sand grains
7.5YR 5/8 and common fine and clay coats on ped faces

and pore walls, few variegated sands
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Fudu AdEn aau doAy  Taseadady mstad  Unsenu  veum Snpad
(%31.) dyailsy 14, %u,f gn  luawny S
Pedon 2 Typic Endoaqualf, very-fine, mixed, active, isohyperthermic
Apgl 0-10 10YR 5/2 C 3, f-m, sbk VH, VF, VS/VP 6.0 CandS  Few faint pressure faces
7.5YR 5/6
Apg2 10-30 Mixed 10YR 5/2, 10YR 4/1 C 3, f-m, sbk VH, VF, VS/VP 6.0 CandS  Common faint pressure faces
10YR 5/6,7.5YR 5/6
Btgl  30-50 Mixed 7.5YR 5/1,7.5YR 4/2 C 3, m-c, semiabk  VH, VF, VS/VP 6.0 CandS  Few faint clay coats on pore walls, common faint
7.5YR 5/6 pressure faces and few fine cracks
Btg2 50-70 10YR 4/1 C 3, m-c, semi abk  VH, VF, VS/VP 6.0 GandS Common faint clay coats on ped faces and pore walls,
7.5YR 4/6,7.5YR 5/6 common faint pressure faces and few fine cracks
Btg3  70-90 10YR 5/1 C 3, m-c, semiabk  VH, VF, VS/VP 55 CandS  Common faint clay coats on ped faces and pore walls,
7.5YR 5/6,7.5YR 4/6 common faint pressure faces and few fine cracks
2Btg4 90-110 10YR 4/2 C 3, m-c, semiabk  VH, VF, VS/VP 5.5 CandS  Few faint clay coats on pore walls mainly, common
7.5YR 4/6,7.5YR 5/6 faint pressure faces and few fine cracks
2BtgS 110-130  Mixed 10YR 5/1, 10YR 4/2 C 3, m-c, semi abk  VH, VF, VS/VP 5.5 CandS  Few faint clay coats on pore walls mainly, common
7.5YR 4/6 faint pressure faces and few fine cracks
2Btg6 130-150 7.5YR 4/1 C 3, f-m, sbk VH, VF, VS/VP 5.5 CandS  Few faint clay coats on pore walls mainly, common
7.5YR 5/6,7.5YR 4/6 faint pressure faces and few fine cracks
2Btg7 150-180+ SYR 5/1 C 3, m-c, sbk VH, VF, VS/VP 5.5 - Few faint clay coats on ped faces and pore walls,

2.5YR 4/6,7.5YR 4/6

common faint pressure faces and few fine cracks
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Fudu  Arwin anu oy Tassatredn mstady  URnIenan veuwa Snuaou
(%34.) dyailsy 1, %u,ffm lumny  sudy

Pedon 3 Plinthic Paleustalf, loamy-skeletal, mixed, active, isohyperthermic

Ap 0-15 Mixed 7.5YR 5/3, 7.5YR 4/6, 10YR 5/8, 10YR 3/1 SL 2, fm, sbk SH, Fri, SS/SP 8.0 AandS Common variegated sands

Btl  15-40 Mixed 10YR 6/6, 5YR 6/3, 5YR 5/6, 10YR 2/1 SCL 2, fm, sbk H, F, SS/MP 5.5 GandS Common faint clay bridges among sand
grains and few faint clay coats on pore
walls, common variegated sands

Bt2  40-55/70 Mixed 10YR 6/8, 10YR 6/6,2.5YR 6/4,2.5YR 5/8 SCL 2, fm, sbk H, SF, SS/MP 6.0 A and W Common faint clay bridges among sand
grains and very few fine faint clay coats
on pore walls, few variegated sands

Btcl 70-93 Mixed 7.5YR 6/6,2.5YR 4/4,7.5YR 6/8,5YR 4/4 VGC 1, fm, sbk H, VF, MS/MP 7.0 CandS Common faint clay coats on ped and
nodule surfaces, few variegated sands

Btc2 93-120/140 Mixed 7.5YR 7/2, 10YR 6/8,2.5YR 4/6, 10YR 2/1 VGC 2, fm, sbk V H, VF, MS/MP 5.5 A and W Common faint clay coats on ped and
nodule surfaces, very few variegated
sands

2Bt3 140-155/160 Mixed 10YR 6/8, 7.5YR 6/4, 10YR 7/2, 7.5YR 6/4 C 3,nmrc,semiabk V H, VF, VS/VP 8.0 CandS Common distinct clay coats on pore
walls and few faint pressure faces, very
few variegated sands

2BCrt 160-190+ Mixed SYR 4/4,2.5Y 7/1,7.5YR 5/4,2.5Y 6/6 C 3,nrc,abk V H, VF, VS/VP 8.5+ - Few distinct clay coats on pore walls

and common pressure faces, very few

variegated sands and few fine cracks
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FuAu  MWAN dan weAw Taseahedu  msdedd  UfnsuRu veuwe QIR
(1. fFanilse ura, ¥, @en luauny  Fuau
Pedon 4 Plinthic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic
Ap 0-17 Mixed 7.5YR 5/4, 10YR 5/3 SL 2, fm, semi abk SF, Fri, SS/SP 4.5 CandS Common variegated sands
Btl 17-38 Mixed 10YR 6/4, 10YR 5/3,7.5YR 7/3 SL 2, fm, semi abk SH, SF, SS/SP 5.0 Cand S Few faint clay bridges among sand grains, common
variegated sands
Bt2 38-62 Mixed 7.5YR 7/4, 10YR 6/4, 10YR 4/2 SL 2, fm, sbk SH, SF, SS/SP 5.0 CandS Few faint clay coats on pore walls and common faint
7.5YR 5/6 clay bridges among sand grains, common variegated
sands
Bt3 62-92 Mixed 7.5YR 7/4, 10YR 6/4 SL 2, fm, sbk SH, SF, SS/SP 5.5 CandS Few faint clay coats on pore walls and common faint
5YR 5/8,7.5YR 5/6, 5YR 4/6 clay bridges among sand grains, common variegated
sands and few yellowish accumulations of iron-oxides
Bvl 92-120 7.5YR 7/3 GSL 2, fm, sbk H, SF, SS/SP 5.5 CandS Few faint clay coats on pore walls and common faint
2.5YR 4/8, 10YR 5/8, 10YR 2/1, 7.5YR 5/8 clay bridges among sand grains, common variegated
sands and iron - oxides and Fe-Mn oxides nodules
Bv2 120-150 7.5YR7/3 SL 2, fm, sbk SH, SF, SS/SP 5.5 CandS Few faint clay coats on pore walls and common faint
7.5YR 5/8,2.5YR 5/8 clay bridges among sand grains, common variegated

sands and yellowish iron - oxides soft nodules and

few hard nodules

BCrtl 150-175 7.5YR7/3 SL 2, fm, sbk SH, SF, SS/SP 5.5 Cand S Few faint clay coats on pore walls and common faint
7.5YR 5/8,5YR 5/8,2.5YR 5/8 clay bridges among sand grains, common variegated

sands and yellowish iron - oxides separations
BCrt2 175200+ 7.5YR7/3 SL 2, fm, sbk SH, SF, SS/SP 5.5 - Few faint clay coats on pore walls and common faint
S5YR 5/8,7.5YR 5/8 clay bridges among sand grains, common variegated

sands and yellowish iron - oxides separations
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Fuu anwdn aau doay Tl nstain UPRTenu vouma Snpad
(31.) ayalsy 1, %u Aon ey Sudw

Pedon 5 Typic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic

Ap 0-22 Mixed 10YR, 10YR 6/3 SL 2, f-m,sbk  SH, Fri, SS/SP 6.0 AandS Common variegated sands

Btl 22-50 Mixed 10YR 6/6, 10YR 6/4 ,10YR 5/4 SL 2, f-m,sbk  H, SF, SS/SP 5.5 CandS Few faint clay bridges among sand grains;
common variegated sands

Bt2 50-75 Mixed 10YR 6/6 ,10YR 5/4 SL 2,f-m,sbk  SH, SF, SS/SP 5.5 CandS Few faint clay bridges among sand grains,
common variegated sands and few fine cracks

Bt3 75-105 Mixed 10YR 6/6 ,10YR 6/4 SL 2,f-m,sbk  SH, SF, SS/SP 5.5 CandS Very few faint clay coats on pore walls and few
fine clay bridges among sand grains, common
variegated sands

Bt4 105-135 Mixed 10YR 6/8 ,10YR 6/4 SL 2,f-m,sbk  SH, SF, SS/SP 5.5 CandS Very few faint clay coats on pore walls and few
fine clay bridges among sand grains, common
variegated sands

Bt5 135-165 Mixed 10YR 6/6, 10YR 6/4, 7.5YR 6/8 SL 2,f-m,sbk  SH, SF, SS/SP 5.5 GandS Few faint clay bridges among sand grains,
common variegated sands

Bt6 165-200+ Mixed 10YR 6/6, 10YR 6/4,7.5YR 6/8 SL 2,f-m,sbk  SH, SF, SS/SP 5.5 - Few faint clay bridges among sand grains very

fine faint clay coats on pore walls
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Fufu  amwdn aau dioan Tasiadadn nsdadn UPiTenu  veuiun Sy et
(31.) dyalyy 1, Gﬁyu, dlon  luany FuAY

Pedon 6 Arenic Paleudult, sandy, silliceous, isohyperthermic

Ap 0-20/30 Mixed 10YR 6/3, 10YR 4/1 LFS 2, f-m, sbk SH, Fri, NS/NP 6.5 Cand S Few fine variegated sands and common charcoal
fragments

E 30-56 Mixed 10YR 7/3,75YR 7/3 LFS 2, f-m, sbk S, Fri, NS/NP 5.5 CandS Common fine variegated sands

Btl 56-85 Mixed 7.5YR 7/3, 10YR 6/2 FSL 2, f-m, sbk S, Fri, NS/NP 5.5 Cand S Few faint clay bridges among sand grains, common
variegated sands

Bt2 85-115 Mixed 7.5YR 7/3, 10YR 6/2 FSL 2, f-m, sbk S, Fri, NS/NP 5.5 CandS Few faint clay coats on pore walls and few faint clay
bridges among sand grains, common variegated
sands

Bt3 115-140/150 Mixed 7.5YR 7/4, 10YR 6/2 FSL 2, f-m, sbk S, Fri, NS/NP 6.5 Cand W Few faint clay coats on pore walls and few faint clay
bridges among sand grains, common variegated
sands

Bt4 140/150-175 Mixed 7.5YR 7/4, 10YR 6/2 FSL 2, f-m, sbk SH, Fri, SS/NP 5.5 AandS Few faint clay coats on pore walls and common
faint clay bridges among sand grains; common
variegated sands

Btg 175-200+ Mixed 10YR 7/2, 10YR 7/3 FSL 2, f-m, sbk H, F, SS/SP 4.5 - Common faint clay coats on pore walls and clay

10YR 6/8,5YR 5/8

bridges among sand grains; few fine variegated

sands
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sandy loam

sandy clay loam
loamy fine sand
fine sandy loam
very gravelly clay
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hard

very hard
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angular blocky
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abrupt
clear
gradual
smooth

wavy

nonsticky
nonplastic
slightly sticky
slightly plastic
moderately sticky
moderately plastic
very sticky

very plastic
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12 auiipou?2 (Typic Endoaqualf, very-fine, mixed, active, isohyperthermic) (1 WA 6)
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Horizon Depth (cm) Microstructure Basic mineral components c/f related b-farbic Pedofeature
structure voids c/fratio Coarse Fine distribution
at 10 pm fraction fraction
Pedon 1 Typic Kandiustult, fine-loamy, isohyperthermic
Apl 0-10 Single grain ~ Simple packing 95:5  Quartz Yellowish brown to Monic, gefuric Undifferentiated -
pale brown clay
Btl 30-55 Bridged grain Compounds packing, 85:15  Quartz Yellowish brown clay Gefuric Stipple speckled Clay coatings,
vughs iron oxide impregnative nodules
Bt3 80-110 Bridged grain Compounds packing, 85:15  Quartz Yellowish brown clay Gefuric Stipple speckled Clay coatings,
vughs iron oxide impregnative nodules
BtS 140-168 Bridged grain Compounds packing, 85:15  Quartz Yellowish brown clay Gefuric Stipple speckled Clay coatings,
vughs iron oxide impregnative nodules
Pedon 2 Typic Endoaqualf, very-fine, mixed, active, isohyperthermic
Apgl 0-10 Subangular  Planar, vughs 10:90 Quartz Brown to strong Open prophyric  Stipple speckled -
brown clay
Btgl 30-50 Subangular  Planar, vughs 10:90 Quartz Brown to strong Open prophyric  Stipple speckled Clay coatings
brown clay
Btg3 70-90 Subangular  Planar, vughs 5:95  Quartz Light brown to brown Open prophyric  Reticulated Clay coatings,
clay striated clay-iron oxide aggregate mottle
2Btg5 110-130 Subangular  Planar, vughs 5:95  Quartz Light brown to brown Open prophyric  Reticulated Clay coatings,
clay striated iron oxide impregnative s-matrix
2Btg7  150-180+ Subangular  Planar, vughs 5:95  Quartz Light brown to brown Open prophyric  Reticulated Clay coatings,
clay striated iron oxide impregnative s-matrix

99
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Horizon Depth (cm) Microstructure Basic mineral components c/f related b-farbic Pedofeature
structure voids c/fratio  Coarse Fine distribution
at 10 um  fraction fraction
Pedon 3 Plinthic Paleustalf, loamy-skeletal, mixed, active, isohyperthermic
Apl 0-15 Pellicular, Simple packing ~ 80:20 Quartz  Dark yellowish Chitonic, gefuric Undifferentiated Iron oxide impregnative nodules
bridged grain brown clay to fine silt
Btl 15-40 Bridged grain  Irregular shape 75:25 Quartz  Light brown to brown Gefuric Stipple speckled to  Iron oxide impregnative nodules
vughs clay to fine silt undifferentiated
Bt2 40-55/70 Bridged grain  Irregular shape 70:30 Quartz  Light brown to brown Close prophyric ~ Stipple speckled to  Iron oxide concentric nodules
vughs clay to fine silt undifferentiated
Btcl 70-93 Subangular Planar 70:30 Quartz  Light brown to brown Close prophyric  Undifferentiated Clay-iron oxide coatings, iron oxide
clay impregnative nodules, concentric
nodules
Btc2 93-120/140  Subangular Planar 50:50 Quartz  Light brown to brown Close prophyric  Undifferentiated Clay-iron oxide coatings, iron oxide
clay impregnative nodules, concentric
nodules
2Bt3 140-155/160 Vughy Vughs 25:75 Quartz  Light brown to brown Open and close  Stipple speckled Clay coatings, iron oxide
clay prophyric impregnate, typic-concertric nodules
2BCrt  160-190+ Vughy Vughs 15:85 Quartz  Light brown to brown Open and close  Stipple speckled Clay coatings, iron-manganese
clay prophyric oxide impregnative s-matrix
Pedon 4 Plinthic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic
Ap 0-17 Single grain,  Simple packing ~ 95:5 Quartz  Light brown to brown Gefuric Undifferentiated -
bridged grain clay
Btl 17-38 Single grain,  Simple packing ~ 95:5 Quartz  Light brown to brown Gefuric Undifferentiated -
bridged grain clay
Bt3 62-92 Single grain,  Simple packing 95:5 Quartz  Light brown to brown Gefuric Undifferentiated Iron-oxide impregnative s-matrix
bridged grain clay
Bvl 92-120 Single grain,  Simple packing 95:5 Quartz  Light brown to brown Gefuric Undifferentiated Iron-oxide impregnative s-matrix
bridged grain clay
BCrtl 150-175 Single grain,  Simple packing 95:5 Quartz  Light brown to brown Gefuric Undifferentiated Iron-oxide impregnative s-matrix

bridged grain

clay

L9
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Horizon Depth (cm) Microstructure Basic mineral components c/f related b-farbic Pedofeature
structure voids c/fratio  Coarse Fine distribution
at 10 pm fraction fraction
Pedon 5 Typic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic
Ap 0-22 Bridged grain ~ Simple packing 97:3 Quartz  Light brown to brown  Gefuric Undifferentiated -
clay to fine silt
Btl 22-50 Pellicular, Simple packing 97:3 Quartz  Light brown to brown  Gefuric Undifferentiated -
bridged grain clay to fine silt
Bt3 75-105 Pellicular, Simple packing 97:3 Quartz  Light brown to brown  Gefuric Undifferentiated -
bridged grain clay to fine silt
BtS 135-165 Pellicular, Simple packing 97:3 Quartz  Light brown to brown  Gefuric Undifferentiated -
bridged grain clay to fine silt
Pedon 6 Arenic Paleudult, sandy, silliceous, isohyperthermic
Ap 0-20/30 Single grain Simple packing 98:2  Quartz Light brown to brown  Monic Undifferentiated -
clay to fine silt
E 30-56 Single grain Simple packing 98:2 Quartz  Light brown to bown Monic Undifferentiated -
clay to fine silt
Btl 56-85 Single grain Simple packing 98:2 Quartz  Light brown to brown Monic Undifferentiated -
clay to fine silt
Bt3 115-140/150 Bridged grain  Simple packing 97:3  Quartz  Light brown to brown Monic Undifferentiated -
clay to fine silt
Btg 175-200+ Bridged grain ~ Simple packing 92:8  Quartz Light brown to brown Monic Undifferentiated -

clay to fine silt
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Bulk density (Mg m™)
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Hydraulic conductivity (cm hr')
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Organic matter (g kg™) Total N (g kg™ h)
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Avail. P (mg kg™) Avail. K (mg kg™)
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Depth Horizon

Clay fraction

Silt fraction

(cm) Kao. Ver. Sme. 111 Goe. Feld. Qtz. Qtz. Feld.
Pedon 1 Typic Kandiustult, fine-loamy, isohyperthermic
0-10 Apl X XX tr. tr. - - X XXXX -
30-55 Btl XX XX tr. tr. tr. - X - -
80-110 Bt3 XX XX tr. tr. tr. - X XXXX -
140-168 BtS XXX X tr. tr. - - X - -
Pedon 2 Typic Endoaqualf, very-fine, mixed, active, isohyperthermic
0-10 Apgl XX XX - tr. - - X XXXX -
30-50 Btgl XX XX - tr. - - X - -
70-90 Btg3 XX XX - tr. - - X XXXX -
110-130 2Btg5 XX XX - tr. tr. - X - -
150-180+ 2Btg7 X XXX - tr. - - X - -
Pedon 3 Plinthic Paleustalf, loamy-skeletal, mixed, active, isohyperthermic
0-15 Ap X XX tr. tr. tr. - X XXXX tr.
15-40 Btl X XX tr. tr. tr. - X - -
40-55/70 Bt2 X XX tr. tr. tr. - X - -
70-93 Btcl XX tr. XX tr. tr. - X XXXX -
93-120/140  Btc2 XX - XX tr. tr. - tr. - -
140-155/160  2Bt3 X - XXX tr. tr. - tr. - -
160-190+ 2BCrt X - XXX tr. - - tr. - -
Pedon 4 Plinthic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic
0-17 Ap XX XX - - - tr. X XXXX tr.
17-38 Btl XX XX - - - tr. X - -
62-92 Bt3 XX XX - - - tr. X XXXX tr.
92-120 Bvl XX XX - - - tr. X - -
150-175 BCrtl XX XX - - tr. tr. X - -
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Pedon 5 Typic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic

0-22 Ap XX X - - - - X XXXX -
22-50 Btl XXX X - - tr. - X - -
75-105 Bt3 XXX X - - tr. tr. X XXXX -
135-165 Bt5 XXX X - - tr. tr. X - -
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0-20/30 Ap XXX X - tr. - tr. X XXXX -
30-56 E XX X - - - tr. X - -
56-85 Btl XX X - - - tr XX XXXX -
115-140/150 Bt3 XX X - - - tr XX - -
175-200+ Btg XXX X - - - - X - -
g Kao. = Kaolinite XXXX Dominant (> 60%)

Ver. = Vermiculite  xxx Large (40 - 60%)

Sme. = Smectite XX Medium (20 - 40%)

I1l. = llite X Small (5 - 20%)

Feld. = Feldspar tr. Trace (< 5%)

Goe. = Goethite - not detected

Qtz. = Quartz
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HUWIYA OM: organic matter, Avail. P: available phosphorus, Avail .K: available potassium, CEC: cation exchange capacity, BS: base saturation
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Pedon Horizon"” Texture Soil moisture ~ CEC pH 7.0 pH K reserved Fcc”
regime (cmol kg'l) 1:1H,0 (cmol kg'l)
1 Topsoil  loamy ustic 2.69 5.0 0.06 Ldeak
Subsoil  loamy ustic - 4.8 0.03
2 Topsoil  clayey aquic 31.08 53 0.16 Chk
Subsoil  clayey aquic - 5.2 0.13
3 Topsoil ~ loamy ustic 5.92 7.5 0.04 Ldekb
Subsoil ~ loamy ustic - 7.0 0.05
4 Topsoil  loamy udic 2.14 4.0 0.02 Leak
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5 Topsoil ~ sandy udic 2.34 4.5 0.01 SLeak
Subsoil  loamy udic - 4.7 0.01
6 Topsoil ~ sandy udic 2.29 5.4 0.11 Sehk
Subsoil  sandy udic - 5.6 0.11
HUBLTR

v Topsoil = Ap or 0-20 cm, Subsoil = under Ap or 20-50/60 cm depth interval

Ys= sandy, L = loamy, C = clayey, d = Ustic soil moisture regime
e =CEC pH 7.0 <7 cmol kg_], a=pH <5.0, h=pH range 5.0-6.0, k = K reserved < 0.2 cmol kg_l,
b=pH>73
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Al BLEnINAAAY (Soil profile description)

I Information on the site
Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform

1. Physiographic position

2. Surrounding landform

3. Slope on which profile site
Land use

Annual rainfall

Mean temperature

Climate

Others

Parent material
Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon  Depth (cm)

Pedon 1

: Pedon 1
: Satuek variant series
: Typic Kandiustult, fine-loamy, subactive,

isohyperthermic

: July 7, 2007
: Irb Kheoruenromne, Chutharmard Kaewmano, Natthapol

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

: Ban Chotyai, Tambon Bantone, Amphoe Prayuen, Changwat

Khonkaen.

: Approximately 167 m (MSL)
: 5559 1V

Coordination : 48Q 253954 , 1803216

: Lower part of high erosional terrace

: Undulating

: 3% Aspect : 80 Azimuth

: Forage Crop field with some native trees
: Approximately 1,379 mm

: Approximately 27 °’C

: Tropical savanna

: Agricultural Eucalyptus and Mango

II General information on the soil

: Wash over residuum derived from clastic sedimentary rocks
: Well drained

: Moderate

: Moderate

: More than 200 cm

Description

Apl 0-10 Mixed brown (7.5YR 4/3) 90 % and very dark gray (7.5YR 3/1) 10%;
sandy loam; moderately weak fine and medium subangular blocky
structure; soft dry, friable moist, slightly sticky and slightly plastic; few
variegated sands; common very fine and fine vesicular pores; many
very fine and fine roots; few traces of dead roots; very strongly acid
(field pH 5.0); clear and smooth boundary to Ap2.

Light brown (7.5YR 6/4); sandy loam; moderately weak fine and
medium subangular blocky structure; slightly hard dry, slightly firm

moist, slightly sticky and slightly plastic; common variegated sands;

Ap2 10-25/30



Btl

Bt2

Bt3

Bt4

Bt5

Bt6

30-55

55-80

80-110

110-140

140-168

168-200+

122

common very fine and fine vesicular pores; common very fine and fine
roots; very few traces of dead roots; very strongly acid (field pH 4.5);
clear and wavy boundary to Btl.

Strong brown (7.5YR 5/8); sandy clay loam; moderate fine and
medium semi-angular blocky structure; slightly hard dry, slightly firm
moist, slightly sticky and slightly plastic; few faint clay bridges among
sand grains; few variegated sands and few faint krotovina; few very
fine and fine vesicular pores; very few very fine and fine roots and
common medium roots; few traces of dead roots; extremely acid (field
pH 4.0); clear and smooth boundary to Bt2.

Mixed reddish yellow (7.5YR 6/6) 70% and reddish yellow (7.5YR
6/8) 30%; sandy clay loam; moderate fine and medium semi-angular
blocky structure; slightly hard dry, slightly firm moist, slightly sticky
and slightly plastic; few faint clay bridges among sand grains; few
variegated sands and few faint krotovina; common very fine and few
fine vesicular and few fine simple tubular pores; very few very fine
and fine roots and few medium roots; few traces of dead roots and few
fine silt pockets; very strongly acid (field pH 4.5); clear and smooth
boundary to Bt3

Mixed reddish yellow (7.5YR 6/8) 85%, light brown (7.5YR 6/3) 10%
and yellowish red (5YR 5/8) 2%; sandy clay loam; moderate fine and
medium subangular blocky structure; slightly hard dry, slightly firm
moist, slightly sticky and slightly plastic; common faint clay bridges
among sand grains and few faint clay coats on ped faces and pore
walls; few variegated sands; common very fine and fine vesicular and
few fine simple tubular pores; very few very fine and fine roots and
very few medium roots; few traces of dead roots; very strongly acid
(field pH 4.5); clear and smooth boundary to Bt4.

Mixed reddish yellow (7.5YR 6/6) 60%, yellowish red (5YR 5/6) 35%
and pinkish gray (7.5YR 7/2) 5%; sandy clay loam; moderate fine and
medium semi-angular blocky structure; hard dry, firm moist, slightly
sticky and moderately plastic; common faint clay bridges among sand
grains and few faint clay coats on ped faces and pore walls; few
variegated sands; common very fine and fine vesicular and few fine
simple tubular pores; very few very fine and fine roots and very few
medium roots; few traces of dead roots; very strongly acid (field pH
4.5); gradual and smooth boundary to Bt5.

Mixed brownish yellow (10YR 6/6) 88% and light brownish gray
(I0YR 6/2) 10%, few fine faint brownish yellow (10YR 6/8) and few
fine distinct reddish yellow (7.5YR 6/8) mottles; sandy clay loam;
moderate fine and medium semi-angular blocky structure; hard dry,
firm moist, slightly sticky and moderately plastic, common faint clay
bridges among sand grains and common faint clay coats on ped faces
and pore walls; few variegated sands; common very fine and fine
vesicular and few fine simple tubular pores; very few very fine and
fine roots and very few medium roots; few traces of dead roots; very
strongly acid (field pH 4.5); gradual and smooth boundary to Bt6.
Mixed brownish yellow (10YR 6/8) 89% and light gray (10YR 7/2)
10%, few fine distinct strong brown (7.5YR 5/8) mottles; sandy clay
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Soil name
Classification

Date of examination

123

loam; moderate fine and medium semi-angular blocky structure; ; hard
dry, firm moist, slightly sticky and moderately plastic; common faint
clay bridges among sand grains and common faint clay coats on ped
faces and pore walls; few variegated sands; common very fine and fine
vesicular and few fine simple tubular pores; very few very fine and
fine roots and very few medium roots; few traces of dead roots; very
strongly acid (field pH 5.0).

Pedon 2

: Pedon 2

: Ratchaburi variant series

: Typic Endoaqualf, very-fine, mixed, active, isohyperthermic
: July 8, 2007

Described by : Irb Kheoruenromne, Chutharmard Kaewmano, Natthapol
Chittamart, Worachart Wisawapipat, Noppadon Prayunsuk,
Wipawan Insomboon, Timtong Darunsontaya

Location : Ban Prakue, Tambon Pralub, Amphoe Muang, Changwat
Khonkaen

Elevation : Approximately 146 m (MSL)

Map sheet number £ 5560 111 Coordination : 48Q 276256", 1816078"

Landform

1. Physiographic position : Levee

2. Surrounding landform : Undulating

3. Slope on which profile site : 2% Aspect : 20 Azimuth

Land use : Pangola grass field

Annual rainfall
Mean temperature
Climate

Others

Parent material

Drainage

Permeability

Runoff

Flooding depth
Duration

Frequency

Depth of ground water

: Approximately 1,379 mm

: Approximately 27 °C

: Tropical savanna

: Agricultural and settlement

II General information on the soil

: Alluvium over residuum derived from clastic sedimentary
rocks

: Poorly drained

: Slow

: Slow

:20-30 cm

: 10-20 days

: 2 -3 times per month (man made irrigation)

: More than 200 cm



III Profile description

Horizon
Apgl

Apg2

Btgl

Btg2

Btg3

2Btg4

Depth (cm)
0-10

10-30

30-50

50-70

70-90

90-110
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Description
Grayish brown (10YR 5/2), common fine distinct strong brown (7.5YR
5/6) mottles; clay; strong fine and medium subangular blocky structure;
very hard dry, very firm moist, very sticky and very plastic; few faint
pressure faces; common very fine and fine vesicular and few fine simple
tubular pores; many very fine and fine roots; common traces of dead
roots and few vertical 2 crack; moderately acid (field pH 6.0); clear and
smooth boundary to Apg2.
Mixed Grayish brown (10YR 5/2) 54% and dark gray (10YR 4/1) 40%,
common fine faint yellowish brown (10YR 5/6) and common fine
distint strong brown (7.5YR 5/6) mottles; clay; strong fine and medium
subangular blocky structure; very hard dry, very firm moist, very sticky
and very plastic; common faint pressure faces; common very fine and
fine vesicular and few fine simple tubular pores; common very fine and
fine roots; common traces of dead roots and few vertical 2 crack and
few fine cracks; moderately acid (field pH 6.0); clear and smooth
boundary to Btgl.
Mixed gray (7.5YR 5/1) 57% and brown (7.5YR 4/2) 40%, common
fine faint strong brown (7.5YR 5/6) mottles; clay; strong medium and
coarse semi-angular blocky structure; very hard dry, very firm moist,
very sticky and very plastic; few faint clay coats on pore walls; common
faint pressure faces and few fine cracks; few very fine and common fine
vesicular and few fine tubular pores; common very fine and fine roots;
few traces of dead roots and few vertical cracks; moderately acid (field
pH 6.0); clear and smooth boundary to Btg?2.
Dark gray (10YR 4/1), common fine distinct strong brown (7.5YR 4/6)
and few fine distinct strong brown (7.5YR 5/6) mottles; clay; strong
medium and coarse semi-angular blocky structure; very hard dry, very
firm moist, very sticky and very plastic; common faint clay coats on ped
faces and pore walls; common faint pressure faces and few fine cracks;
few very fine and common fine vesicular and few fine tubular pores;
few very fine and fine roots; few traces of dead roots and few vertical
cracks and traces of dead roots are in tubular pores mainly; moderately
acid (field pH 6.0); gradual and smooth boundary to Btg3.
Gray (10YR 5/1), common fine distinct strong brown (7.5YR 5/6) and
few fine distinct strong brown (7.5YR 4/6) mottles; clay; strong medium
and coarse semi-angular blocky structure; very hard dry, very firm
moist, very sticky and very plastic; common faint clay coats on ped
faces and pore walls; common faint pressure faces and few fine cracks;
few very fine and very few fine vesicular and few fine tubular pores;
few very fine and fine roots; few traces of dead roots; strongly acid
(field pH 5.5); clear and smooth boundary to 2Btg4.
Dark grayish brown (10YR 4/2), common fine and medium distinct
strong brown (7.5YR 4/6) and few fine distinct strong brown (7.5YR
5/6) mottles; clay; strong medium and coarse semi-angular blocky
structure; very hard dry, very firm moist, very sticky and very plastic;
few faint clay coats on pore walls mainly; common faint pressure faces
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and few fine cracks; very few very fine and common fine vesicular and
few fine tubular pores; very few very fine and fine roots; few traces of
dead roots; strongly acid (field pH 5.5); gradual and smooth boundary to
2Btg5.

2Btg5 110-130  Mixed gray (10YR 5/1) 50% and dark grayish brown (10YR 4/2) 40%,
common fine and medium distinct strong brown (7.5YR 4/6) mottles;
clay; strong medium and coarse semi-angular blocky structure; very
hard dry, very firm moist, very sticky and very plastic; few faint clay
coats on pore walls mainly; common faint pressure faces and few fine
cracks; few very fine and fine vesicular and few fine simple tubular
pores; practically no roots; few traces of dead roots; strongly acid (field
pH 5.5); clear and smooth boundary to 2Btg6.

2Btg6 130-150  Dark gray (7.5YR 4/1), common fine faint strong brown (7.5YR 5/6)
and common fine faint strong brown (7.5YR 4/6) mottles; clay; strong
fine and medium subangular blocky structure; very hard dry, very firm
moist, very sticky and very plastic; few faint clay coats on pore walls
mainly; common faint pressure faces and few fine cracks; few very fine
and common fine vesicular and few fine simple tubular pores;
practically no roots; few traces of dead roots; strongly acid (field pH
5.5); clear and smooth boundary to 2Btg7.

2Btg7 150-180+ Gray (5YR 5/1), common fine distinct red (2.5YR 4/6) and few fine
distinct strong brown (7.5YR 4/6) mottles; clay; strong medium and
coarse subangular blocky structure; very hard dry, very firm moist, very
sticky and very plastic; few faint clay coats on ped faces and pore walls;
common faint pressure faces and few fine cracks; few very fine and fine
vesicular and very few fine tubular pores; practically no roots; traces of
dead roots; strongly acid (field pH 5.5).

Pedon 3

I Information on the site

Profile symbol : Pedon 3
Soil name : On variant series
Classification : Plinthic Paleustalf, loamy-skeletal, mixed, active,

Date of examination
Described by

Location

Elevation
Map sheet number

Landform

1. Physiographic position
2. Surrounding landform

isohyperthermic

: July 8, 2007
: Irb Kheoruenromne, Chutharmard Kaewmano, Natthapol

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

: Ban Donhun, Tambon Nathong, Amphoe Chiangyuen,

Changwat Mahasarakham

: Approximately 154 m (MSL)
: 5660 111

Coordination : 48Q 294893, 1811790"

: Low part of high terrace
: Undulating
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3. Slope on which profile site  : 2% Aspect : 220 Azimuth

Land use

Annual rainfall

Mean temperature

Climate
Others

: Forage Crop field (used tobe paddy rice) Pangola grass
: Approximately 1,379 mm

- Approximately 27 'C

: Tropical savanna

: Agricultural and settlement, Black Soap

II General information on the soil
Parent material

Drainage

Permeability

Runoff

Flooding depth

Duration
Frequency

Depth of ground water

III Profile description

Horizon
Ap

Btl

Bt2

Btcl

Depth (cm)
0-15

15-40

40-55/70

70-93

: Wash over residuum derived from sedimentary rocks
: Well drained

: Moderate

: Slow

: 10-20 cm

: Approximately 10 days

: 1/2 times per month (man made irrigation)

: More than 200 cm

Description
Mixed brown (7.5YR 5/3) 85%, strong brown (7.5YR 4/6) 5%,
yellowish brown (10YR 5/8) 5% and very dark gray (10YR 3/1) 5%;
sandy loam; moderate fine and medium subangular blocky structure;
slightly hard dry, friable moist, slightly sticky and slightly plastic;
common variegated sands; few very fine, common fine and few
medium vesicular pores and few tubular pores; many very fine and
fine, common medium roots; common traces of dead roots;
moderately alkaline (field pH 8.0); abrupt and smooth boundary to
Btl.
Mixed brownish yellow (10YR 6/6) 80%, light reddish brown (5YR
6/3) 10%, yellowish red (5YR 5/6) 7% and black (10YR 2/1) 3%;
sandy clay loam; moderate fine and medium subangular blocky
structure; hard dry, firm moist, slightly sticky and moderately plastic;
common faint clay bridges among sand grains and few faint clay coats
on pore walls; common variegated sands; few very fine and common
fine vesicular and few tubular pores; common very fine, fine and few
medium roots; common traces of dead roots; strongly acid (field pH
5.5); gradual and smooth boundary to Bt2.
Mixed brownish yellow (10YR 6/8) 45%, brownish yellow (10YR
6/6) 40%, light reddish brown (2.5YR 6/4) 10% and red (2.5YR 5/8)
5%; sandy clay loam; moderate fine and medium subangular blocky
structure; hard dry, slightly firm moist, slightly sticky and moderately
plastic; common faint clay bridges among sand grains and very few
fine faint clay coats on pore walls; few variegated sands; very few
very fine and common fine vesicular and few fine simple tubular
pores; common very fine and fine roots; few traces of dead roots;
moderately acid (field pH 6.0); abrupt and smooth boundary to Btcl.
Mixed reddish yellow (7.5YR 6/6) 60%, reddish brown (2.5YR 4/4)
20%, reddish yellow (7.5YR 6/8) 10% and reddish brown (5YR 4/4)



Btc2 93-120/140

2Bt3 140-155/160

2BCrt 160-190+

I Information on the site
Profile symbol
Soil name
Classification

Date of examination
Described by
Location

Elevation
Map sheet number
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10%; very gravelly clay to gravels; weak fine and medium subangular
blocky structure parting along nodule surfaces; hard dry, very firm
moist, moderately sticky and moderately plastic (fine earths);
common faint clay coats on ped and nodule surfaces; few variegated
sands; common fine vesicular pores; common very fine and few fine
roots; abundant Fe — Mn oxides nodule and concretions; neutral (field
pH 7.0); clear and smooth boundary to Btc2.

Mixed pinkish gray (7.5YR 7/2) 60%, brownish yellow (10YR 6/8)
20%, red (2.5YR 4/6) 15% and black (10YR 2/1) of Mn oxide 5%;
very gravelly clay; moderate fine and medium subangular blocky
structure; very hard dry, very firm moist, moderately sticky and
moderately plastic (fine earths); common faint clay coats on ped and
nodule surfaces; very few variegated sands; very few very fine and
few fine vesicular and fine simple tubular pores; practically no roots;
strongly acid (field pH 5.5); abrupt and smooth boundary to 2Bt3.
Mixed brownish yellow (10YR 6/8) 60%, light brown (7.5YR 6/4)
27%, light gray (10YR 7/2) 10% and light brown (7.5YR 6/4) of Mn
oxide 3%; clay; strong medium and coarse semi angular blocky
structure; very hard dry, very firm moist, very sticky and very plastic;
common distinct clay coats on pore walls and few faint pressure
faces; very few variegated sands; few fine vesicular and tubular pores;
practically no roots; moderately alkaline (field pH 8.0); clear and
smooth boundary to 2BCrt.

Mixed reddish brown (5YR 4/4) 40%, light gray (2.5Y 7/1) 40%,
brown (7.5YR 5/4) 15% and olive yellow (2.5Y 6/6) 5%; clay; strong
medium and coarse angular blocky structure; very hard dry, very firm
moist, very sticky and very plastic; few distinct clay coats on pore
walls and common pressure faces; very few variegated sands and few
fine cracks; few very fine and fine vesicular; practically no roots;
some fossils of mollusk; strongly alkaline (field pH 8.5+).

Pedon 4

: Pedon 4

: Roi Et variant series

: Plinthic Paleudult, coarse-loamy, mixed, subactive,
isohyperthermic

: January 13, 2008

: Irb Kheoruenromne, Chutharmard Kaewmano, Natthapol
Chittamart, Worachart Wisawapipat, Noppadon Prayunsuk,
Wipawan Insomboon, Timtong Darunsontaya

: Ban Thasaard, Tambon Phanomphai, Amphoe Phanomphai,
Changwat Roied

: Approximately 125 m (MSL)

: 5840 111 Coordination : 48P 404920, 1735502"



Landform

1. Physiographic position
2. Surrounding landform

128

: Footslope on lower part of high terrace (erosional)
: Undulating

3. Slope on which profile site : 2% Aspect : 0 Azimuth (North)

Land use

Annual rainfall

Mean temperature

Climate
Others

: Forage Crop field

: Approximately 1,515 mm

- Approximately 27 'C

: Tropical savanna

: Agricultural and settlement

II General information on the soil
Parent material

Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon

Ap

Btl

Bt2

Bt3

Depth (cm)

0-17

17-38

38-62

62-92

: Residuum derived from weathered clastic sedimentary rocks
: Well drained

: Moderate

: Moderate

: More than 200 cm

Description

Mixed brown (7.5YR 5/4) 90% and brown (10YR 5/3) 10%; sandy
loam; moderately fine and medium semi-angular blocky structure;
slightly hard dry, friable moist, slightly sticky and slightly plastic;
common variegated sands; many very fine, fine and few medium
vesicular and few fine tubular pores; many very fine and fine roots;
few charcoal fragments and common traces of dead roots; very
strongly acid (field pH 4.5); clear and smooth boundary to Btl.

Mixed light yellowish brown (10YR 6/4) 85%, brown (10YR 5/3) 10%
and pink (7.5YR 7/3) 5%, sandy loam; moderately fine and medium
semi-angular blocky structure; slightly hard dry, slightly firm moist,
slightly sticky and slightly plastic; few faint clay bridges among sand
grains; common variegated sands; common very fine, fine and few
medium vesicular and few fine tubular pores; few very fine and fine
roots; common charcoal fragments and common traces of dead roots;
very strongly acid (field pH 5.0); clear and smooth boundary to Bt2.
Mixed pink (7.5YR 7/4) 47%, light yellowish brown (10YR 6/4) 45%
and dark grayish brown (10YR 4/2) 5%, common fine and medium
faint strong brown (7.5YR 5/6) of Fe-oxide mottles; sandy loam;
moderately fine and medium subangular blocky structure; slightly hard
dry, slightly firm moist, slightly sticky and slightly plastic; few faint
clay coats on pore walls and common faint clay bridges among sand
grains; common variegated sands; few very fine and fine, common
medium vesicular and few fine tubular pores; few very fine, fine and
medium roots; few charcoal fragments and few traces of dead roots;
very strongly acid (field pH 5.0); clear and smooth boundary to Bt3.
Mixed pink (7.5YR 7/4) 49% and light yellowish brown (10YR 6/4)
40%, common fine distinct iyellowish red (5YR 5/8), common fine
faint strong brown (7.5YR 5/6) and common medium prominent
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yellowish red (5YR 4/6) mottles; sandy loam; moderately fine and
medium subangular blocky structure; slightly hard dry, slightly firm
moist, slightly sticky and slightly plastic; few faint clay coats on pore
walls and common faint clay bridges among sand grains; common
variegated sands and few yellowish accumulations of iron-oxides; few
very fine and fine, common medium vesicular and few fine tubular
pores; few very fine, fine and medium roots; few charcoal fragments
and few traces of dead roots; strongly acid (field pH 5.5); clear and
smooth boundary to Bv1.

Pink (7.5YR 7/3), few fine prominent red (2.5YR 4/8), few fine and
medium distinct yellowish brown (10YR 5/8), few fine and medium
prominent black (10YR 2/1) and common fine and medium distinct
strong brown (7.5YR 5/8) mottles; gravelly sandy clay; moderately
fine and medium subangular blocky structure parting also along nodule
surfaces; hard dry, slightly firm moist, slightly sticky and slightly
plastic (fine earths); few faint clay coats on pore walls and common
faint clay bridges among sand grains; common variegated sands and
iron-oxides and Fe-Mn oxides nodules; very few very fine, few fine
and medium vesicular and tubular pores; few very fine, fine and
medium root and few medium and coarse roots; few traces of dead
roots; strongly acid (field pH 5.5); clear and smooth boundary to Bv2.
Pink (7.5YR 7/3), common medium and coarse faint strong brown
(7.5YR 5/8) and common fine prominent red (2.5YR 5/8) mottles;
sandy clay; moderately fine and medium subangular blocky structure
partially parting along nodule surfaces; slightly hard dry, slightly firm
moist, slightly sticky and slightly plastic; few faint clay coats on pore
walls and common faint clay bridges among sand grains; common
variegated sands and yellowish iron-oxides soft nodules and few hard
nodules; common very fine, fine and medium vesicular and few
tubular pores; few very fine and fine roots; few traces of dead roots;
strongly acid (field pH 5.5); clear and smooth boundary to BCrtl.

Pink (7.5YR 7/3), common medium and coarse faint strong brown
(7.5YR 5/8), common fine and medium distinct yellowish red (5YR
5/8) and few fine prominent red (2.5YR 5/8) mottles; sandy clay;
moderately fine and medium subangular blocky structure partially
parting along separation surfaces; slightly hard dry, slightly firm moist,
slightly sticky and slightly plastic; few faint clay coats on pore walls
and common faint clay bridges among sand grains; common
variegated sands and yellowish iron-oxides separations; common very
fine, fine and medium vesicular and few tubular pores; very fine, very
fine and fine roots; few fine spotted accumulations of iron-oxide and
few traces of dead roots; strongly acid (field pH 5.5); clear and smooth
boundary to BCrt2.

Pink (7.5YR 7/3), many fine distinct yellowish red (5YR 5/8) and
common fine and medium faint strong brown (7.5YR 5/8) mottles;
sandy clay; moderately fine and medium subangular blocky structure;
slightly hard dry, slightly firm moist, slightly sticky and slightly
plastic; few faint clay coats on pore walls and common faint clay
bridges among sand grains; common variegated sands and yellowish
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iron-oxides separations; common very fine, fine and medium vesicular
and few tubular pores; very fine, very fine and fine roots; common fine
spotted accumulations of iron-oxide and few traces of dead roots;
strongly acid (field pH 5.5).

Pedon 5

: Pedon 5
: Satuek variant series
: Typic Paleudult, coarse-loamy, mixed, subactive,

: January 12, 2008

: Irb Kheoruenromne, Chutharmard Kaewmano, Natthapol
Chittamart, Worachart Wisawapipat, Noppadon Prayunsuk,
Wipawan Insomboon, Timtong Darunsontaya

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

: Approximately 122 m (MSL)

£ 5939 11 Coordination : 48P 477943", 1680042"

: Top of upper middle erosional terrace
: Undulating

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

Land use

Annual rainfall
Mean temperature
Climate

Others

Parent material

: Forage Crop field

: Approximately 2,036 mm

: Approximately 27 °C

: Tropical savanna

: Agricultural and settlement

II General information on the soil

: Residuum derived from weathered clastic sedimentary rocks

Drainage : Well drained
Permeability : Moderate
Runoff : Moderate
Depth of ground water : More than 200 cm
III Profile description
Horizon  Depth (cm) Description
Ap 0-22 Mixed dark grayish brown (10YR 4/2) 90% and pale brown (10YR

6/3) 10%; sandy loam; moderately fine and medium subangular blocky
structure; slightly hard dry, friable moist, slightly sticky and slightly
plastic; common variegated sands; many very fine, fine and few
medium vesicular and few tubular pores; common very fine, fine and
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Bt4

Bt5
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50-75
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105-135
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165-200+
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few medium roots; few charcoal fragments and common traces of dead
roots; moderately acid (field pH 6.0); abrupt and smooth boundary to
Btl.

Mixed brownish yellow (10YR 6/6) 40%, light yellowish brown
(I0YR 6/4) 40% and yellowish brown (10YR 5/4) 20%; sandy loam;
moderately fine and medium subangular blocky structure; hard dry,
slightly firm moist, slightly sticky and slightly plastic; few faint clay
bridges among sand grains; common variegated sands; common very
fine, fine and few medium vesicular and few fine tubular pores; few
very fine and fine roots; few charcoal fragments and few traces of dead
roots; strongly acid (field pH 5.5); clear and smooth boundary to Bt2.
Mixed brownish yellow (10YR 6/6) 80% and yellowish brown (10YR
5/4) 20%; sandy loam; moderately fine and medium subangular blocky
structure; slightly hard dry, slightly firm moist, slightly sticky and
slightly plastic; few faint clay bridges among sand grains; common
variegated sands and few fine cracks; common very fine, fine and few
medium vesicular and few fine tubular pores; few very fine and fine
roots; very few traces of dead roots; strongly acid (field pH 5.5); clear
and smooth boundary to Bt3.

Mixed brownish yellow (I0YR 6/6) 90% and light yellowish brown
(10YR 6/4) 10%; sandy loam; moderately fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly sticky
and slightly plastic; very few faint clay coats on pore walls and few
fine clay bridges among sand grains; common variegated sands;
common very fine, fine and few medium vesicular and few fine tubular
pores; few very fine and fine roots; very few traces of dead roots;
strongly acid (field pH 5.5); clear and smooth boundary to Bt4.

Mixed brownish yellow (I0YR 6/8) 90% and light yellowish brown
(I0YR 6/4) 10%,; sandy loam; moderately fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly sticky
and slightly plastic; very few faint clay coats on pore walls and few
fine clay bridges among sand grains; common variegated sands; few
very fine, common fine and few medium vesicular and few fine tubular
pores; few very fine and fine roots; strongly acid (field pH 5.5); clear
and smooth boundary to Bt5.

Mixed brownish yellow (10YR 6/6) 65%, light yellowish brown
(I0YR 6/4) 30% and reddish yellow (7.5YR 6/8) 5%; sandy loam;
moderately fine and medium subangular blocky structure; slightly hard
dry, slightly firm moist, slightly sticky and slightly plastic; few faint
clay bridges among sand grains; common variegated sands; few very
fine, common fine and few medium vesicular and few fine tubular
pores; very few very fine and fine roots; very; strongly acid (field pH
5.5); gradual and smooth boundary to Bt6.

Mixed brownish yellow (10YR 6/6) 65%, light yellowish brown
(I0YR 6/4) 30% and reddish yellow (7.5YR 6/8) 5%; sandy loam;
moderately fine and medium subangular blocky structure; slightly hard
dry, slightly firm moist, slightly sticky and slightly plastic; few faint
clay bridges among sand grains and very fine faint clay coats on pore
walls; common variegated sands; few very fine, common fine and few
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medium vesicular and few tubular pores; practically no roots; strongly
acid (field pH 5.5).

Pedon 6

: Pedon 6

: Nam Phong variant series

: Arenic Paleudult, sandy, silliceous, isohyperthermic

: January 12, 2008

: Irb Kheoruenromne, Chutharmard Kaewmano, Natthapol
Chittamart, Worachart Wisawapipat, Noppadon Prayunsuk,
Wipawan Insomboon, Timtong Darunsontaya

: Ban Nikhomkumpalai, Tambon Sawang, Amphoe
Sawangwirawong, Changwat Ubonratchathani

: Approximately 128 m (MSL)

£ 6039 111 Coordination : 48P 512297", 1685048"

: Rise on erosional plain
: Undulating

3. Slope on which profile site : 2% Aspect : 200 Azimuth

Land use

Annual rainfall

Mean temperature

Climate
Others

: Forage Crop field

: Approximately 2,036 mm

: Approximately 27 °C

: Tropical savanna

: Agricultural and settlement

II General information on the soil
Parent material

Drainage

Permeability

Runoff

Depth of ground water

III Profile description

Horizon
Ap

Depth (cm)
0-20/30

30-56

: Residuum derived from weathered of sandstone
: Well drained

: Moderate

: Slow

: More than 200 cm

Description

Mixed pale brown (10YR 6/3) 60% and dark gray (10YR 4/1) 40%;
loamy fine sand; moderately weak fine and medium subangular
blocky structure; slightly hard dry, friable moist, non sticky and non
plastic; few fine variegated sands and common charcoal fragments;
few very fine and common fine vesicular pores; common very fine
and fine root; common traces of dead roots; slightly acid (field pH
6.5); clear and smooth boundary to E.

Mixed very pale brown (10YR 7/3) 70% and pink (7.5YR 7/3) 30%;
loamy fine sand; moderately weak fine and medium subangular
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blocky structure; soft dry, friable moist, non sticky and non plastic;
common fine variegated sands; few very fine and common fine
vesicular pores very few fine tubular pores; common very fine and
fine roots; few traces of dead roots; strongly acid (field pH 5.5); clear
and smooth boundary to Bt1.

Mixed pink (7.5YR 7/3) 50% and light brownish gray (10YR 6/2)
50%; fine sandy loam; moderately weak fine and medium subangular
blocky structure; soft dry, friable moist, non sticky and non plastic;
few faint clay bridges among sand grains; common variegated sands;
few very fine and common fine vesicular and few medium vesicular
and very few fine tubular pores; common very fine and fine roots;
with values (thin) of organic matter and clay, few traces of dead roots;
strongly acid (field pH 5.5); clear and smooth boundary to Bt2.

Mixed pink (7.5YR 7/3) 60% and light brownish gray (I0YR 6/2)
40%; fine sandy loam; moderately weak fine and medium subangular
blocky structure; soft dry, friable moist, non sticky and non plastic;
few faint clay coats on pore walls and few faint clay bridges among
sand grains; common variegated sands; few very fine and common
fine vesicular and few medium vesicular and very few fine tubular
pores; common very fine and fine roots; very few traces of dead roots;
strongly acid (field pH 5.5); clear and smooth boundary to Bt3.

Mixed pink (7.5YR 7/4) 60% and light brownish gray (10YR 6/2)
40%; fine sandy loam; moderately weak fine and medium subangular
blocky structure; soft dry, friable moist, non sticky and non plastic;
few faint clay coats on pore walls and few faint clay bridges among
sand grains; common variegated sands; few very fine, fine and
medium vesicular and few fine tubular pores; few very fine and fine
roots; slightly acid (field pH 6.5); clear and wavy boundary to Bt4.
Mixed pink (7.5YR 7/4) 60% and light brownish gray (I0YR 6/2)
40%; fine sandy loam; moderately weak fine and medium subangular
blocky structure; slightly hard dry, friable moist, slightly sticky and
non plastic; few faint clay coats on pore walls and common faint clay
bridges among sand grains; common variegated sands; few very fine,
fine and medium vesicular and few fine tubular pores; few very fine
and fine roots; strongly acid (field pH 5.5); abrupt and wavy boundary
to Btg.

Mixed light gray (10YR 7/2) 63% and very pale brown (10YR 7/3)
10%, few and medium common faint brownish yellow (10YR 6/8)
and few common prominent yellowish red (5YR 5/8) mottles; fine
sandy loam; moderately fine and medium subangular blocky structure;
hard dry, firm moist, slightly sticky and slightly plastic; common faint
clay coats on pore walls and clay bridges among sand grains; few fine
variegated sands; very few very fine, few fine and medium vesicular
and few fine tubular pores; practically no roots; very strongly acid
(field pH 4.5).
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195 L IANHMZ NN ATUFIHING1UBIAY (Soil Micromorphology)

Pedon 1 Typic Kandiustult, fine-loamy, isohyperthermic

Horizon
Apl

Btl

Bt3

Bt5

Depth (cm)
0-10

30-55

80-110

140-168

Description
Microstructure
Single grain structure; voids are simple packing voids, estimated total
porosity is about 20-25 % of the area of the thin section.
Basic mineral components
The c/f ratio limit at 10 pwm, ratio of 95:5.
Coarse fraction: The mineral grains mostly are single quartz grains,
fine sand to medium sand size, subangular to subrounded; moderately
sorted.
Fine fraction: Few clay yellowish brown to pale brown, dotted and
speckled appear ance under transmitted light.
Basic organic components
Few living plant tissue residues, and very few amorphous organic fine
material.
Groundmass
The c/f distribution pattern is nearly sand monic, locally is gefuric, the
b-fabric of the micromass is weakly stipple speckled to
undifferentiated.
Pedofeature
Not observable
The microstructure is dominant in bridged grain structure; voids
mainly are compounds packing voids and vughs, total porosity is about
20-25 %. The coarse fraction mostly are single quartz grains, fine sand
to medium sand size, subangular to subrounded; moderately sorted and
c/f ratio is approx. 85:15. Fine fraction is clay size materials, yellowish
brown, limpid appear ance under transmitted light. Few living plant
tissue residues. The related distribution is gefuric grading to prophyric.
The b-fabric of the micromass is weakly stipple speckled. The textural
pedofeature; are thin to thick clay coatings present in voids and on
quartz grain, and cover about 2-4 % of area. The amorphous
pedofeatures are iron oxide impregnative nodules, sized 500 pm with
sharp boundaries present about 2% of the area of the slide.
Similar to the upper horizon. but the textural clay decreases to present
about 1-2 %
As the upper horizon

Pedon 2 Typic Endoaqualf, very-fine, mixed, active, isohyperthermic

Horizon
Apgl

Depth (cm)
0-10

Description
Microstructure
Subangular structure, various sized peds, voids generally are planar
voids with few intrapedal vughs, estimated total porosity is about 20~
25 % of the thin section area.

Basic mineral components
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The c/f ratio limit at 10 um, ratio of 10:90.

Coarse fraction: The mineral grains mostly are quartz grains, sized
range from very fine sand to medium sand very few chert and broken
quartz which are in coarse sand size, subangular to subrounded; poorly
sorted.

Fine fraction: Clay sized materials, brown to strong brown, dotted and
speckled appear ance under transmitted light.

Basic organic components

Few amorphous organic fine material and punctuation, very few living
plant tissue residues.

Groundmass

The c/f distribution pattern is open prophyric, the b-fabric of the
micromass is stipple speckled b fabic.

Pedofeature

Not observable

Similar to the upper horizon but the textural pedofeature are pale
yellow, limpid aspect clay coatings locally present on the wall of voids
grains, cover about 2 % of the area of the thin section.

Apedal soil material, voids are fissure total porosity is about 2 %. The
coarse fraction is single quartz grains and mostly are very fine sand to
medium sand size, subangular to subrounded; c/f ratio is approx. 5:95.
Fine fraction is clay size materials, light brown to brown, dotted and
speckled appear ance under transmitted light. Few plant tissue residues
and organic pigments. The related distribution is open prophyric. The
b-fabric of the micromass shows reticulate striated. The amorphous
pedofeatures are clay mixed with iron oxide aggregate mottles,
irregular shape and usually have sharp boundaries present about 10 %
of the area of the slide.

Similar to the upper horizon but Amorphous pedofeatures are
yellowish brown iron oxide locally impregnated s-matrix cover about
20 % of the area of the thin section.

Similar to the upper horizon but the amorphous pedofeatures are
reddish brown to dark brown, wide range size (up to 1000 um) with
sharp boundaries disseminated through out s-matrix (~30 % of the
area)

Pedon 3 Plinthic Paleustalf, loamy-skeletal, mixed, active, isohyperthermic

Horizon
Ap

Depth (cm)
0-15

Description
Microstructure
Pellicular grain mixed with bridged grain structure; voids are simple
packing voids, estimated total porosity is about 20-25 % of the thin
section area.
Basic mineral components
The c/fratio limit at 10 um, ratio of 80:20.
Coarse fraction: Dominant quartz grains mostly are fine sand to
medium sand size, subangular to subrounded; moderately sorted.
Fine fraction: Dark yellowish brown, clay to fine silt sized material
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dotted appear ance under transmitted light.

Basic organic components

Generally are living plant tissue and the organic pigments.

Groundmass

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

Pedofeature

The amorphous pedofeatures are iron oxide impregnative nodules size
1500 um. with sharp boundaries present about 2 % of thin section area.
The microstructure is bridged grain structure; voids are irregular shape
vughs total porosity is about 15-20 %. The coarse fraction is dominant
quartz grains, mostly are very fine sand to medium sand size,
subangular to subrounded; moderately sorted and c/f ratio is approx.
75:25. Fine fraction is light brown to brown, clay to fine silt size
material, dotted and speckled appear ance under transmitted light. The
related distribution is gefuric. The b-fabric of the micromass is weakly
stipple speckled to undifferentiated. The textural clay present < 1 % of
the area.

The fine material is slightly increase, the c¢/f ratio approx. 70:30. The
c/f related distubution is close prophyric. The amorphous pedofeatures
present as iron oxide concentric nodules sized 1500 pm with sharp
boundaries occupy about 5 % of the thin section area.

The microstructure is dominant subangular structure; voids is planar
total porosity is about 10-15 %. The coarse fraction is dominant quartz
grains are mostly fine sand to medium sand, subangular to subrounded;
moderately sorted and c/f ratio is approx. 70:30. Fine fraction is few
clay size materials, light brown to brown, dotted and speckled appear
ance under transmitted light. The related distribution is close
prophyric. The b-fabric of the micromass is undifferentiated. Textural
pedofeature is clay coating and in filling on voids and quartz grains.
Amorphous pedofeature is yellowish brown with iron oxide coated on
some voids and quartz grains, and aggregate nodules of 250-3,250 pm
occupy about 60-70 % of the thin section area. The amorphous
pedofeatures are much more increases to cover about 70 % of the area
of the thin section, generally are iron oxide impragnative nodules
which have quartz grains inside and some nodules are concentric
nodules well rounded, sized up to 3,000 pm. The textural clay present
about 3 %

Similar to the upper horizon. But clay increases, c/f ratio is approx.
50:50. The textural clay increase to present about 5-7 %

The microstructure is dominant vughy structure; voids are vughs total
porosity is about 15-20 %. The coarse fraction is dominant quartz
grains mostly are fine sand to medium sand size, subangular to
subrounded; moderately sorted and c/f ratio is approx. 25:75. Fine
fraction is clay size materials, light brown to brown, speckled appear
ance under transmitted light. The related distribution is open and close
prophyric. The b-fabric of the micromass is stipple speckled b-fabic.
The textural pedofeatures are thin clay coatings present on quartz
grains and occupy about 2-4 %. The amorphous pedofeatures are iron
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oxide locally impregnated s-matrix, the typic and concentric nodules,
sized up to 2,000 um cover about 5 % of the thin section area.

2BCrt 160-190+  Clay increases, the c/f is appox. 15:85. The iron oxide and manganese
oxide locally impregnative s-matrix increase to cover about 25 % of
the area of the slide. The others micromorphological features are not
different from the upper horizon.

Pedon 4 Plinthic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic

Horizon  Depth (cm) Description

Ap 0-17 Microstructure
Single grain mixed with bridged grain structure; voids are simple
packing voids, estimated total porosity is 20-30 % of the thin section
area.

Basic mineral components

The c/f ratio limit at 10 um, ratio of 95:5.

Coarse fraction: Dominant quartz grains, sized range from very fine
sand to medium sand, subangular to subrounded; moderately sorted.
Fine fraction: very few, clay size materials, light brown to brown,
dotted and speckled appear ance under transmitted light.

Basic organic components

Few, generally are highly decomposed plant tissues.

Groundmass

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

Pedofeature

Not observable

Btl 17-38 Similar to the upper horizon but the amorphous organic fine materials
are slightly increases.

Bt3 62-92 Similar to the above horizon but the amorphous pedofeatures are iron
oxide locally impregnative s-matrix cover about 10 % of the area of
the thin section.

Bvl 92-120 The amorphous pedofeatures are slightly increase, and the textural clay
present about 2 %.

BCrtl 150-175 Similar to the upper horizon but the amorphous pedofeatures are much
more decreases to present about 1-2 %.

Pedon S Typic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic

Horizon  Depth (cm) Description
Ap 0-22 Microstructure

Dominant bridged grain structure; voids is simple packing voids,
estimated total porosity is about 20-30 % of the thin section area.
Basic mineral components
The c/f ratio limit at 10 um, ratio of 97:3.
Coarse fraction: Dominant quartz grains, mostly are very fine sand to
coarse sand size, subangular to subrounded; poorly sorted.
Fine fraction: Very few clay to fine silt size materials, light brown to
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brown, dotted appear ance under transmitted light.

Basic organic components

Few, generally are amorphous organic fine material and punctuation.
Groundmass

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

Pedofeature

Not observable

The fine material, yellowish brown, are slightly increases and usually
surrounded quartz grains, The microstructure is pellicular grain mixed
with bridged grain structure.

Very similar to the upper horizon but the illuviated clay slightly
increases to present about 2-3 %.The c¢/f ratio is approx. 95:5 and the
textural clay present about 1-2 %.

As upper horizon.

Pedon 6 Arenic Paleudult, sandy, silliceous, isohyperthermic

Horizon
Ap

E
Btl

Bt3

Btg

Depth (cm)
0-20/30

30-56
56-85

115-140/150

175-200+

Description
Microstructure
Dominant single grain structure; voids are simple packing voids,
estimated total porosity is about 20-25 % of the thin section area.
Basic mineral components
The c/f ratio limit at 10 um, ratio of 98:2.
Coarse fraction: Dominant quartz grains, mostly are very fine sand to
medium sand, subangular to subrounded; moderately sorted.
Fine fraction: Very few, clay to fine silt size materials, light brown to
brown, dotted appear ance under transmitted light.
Basic organic components
Few living plant tissue and very few moderately to highly decomposed
plant tissue.

Groundmass

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

Pedofeature

Not observable

As upper horizon.

Similar to the upper horizon but the quartz grains are much more
compact.

The micromorphological features are very similar to the upper horizon
except the fine material, gray color, locally present as bridged between
quartz grains, the c/f ratio is 97:3.

The fine material, light gray color, limpid aspect (like gel) increases
and usually surrounded or bridged quartz grains, generally have
undifferentiated b-fabic. The c/f ratio is approx. 92:8.



MmaewWni 1 Joyadnmplonmauinuuslnss Tunw 30 3 (w.A2521-2550)

1 d‘ A a g’ =~ a 1 =
1. aunagswmouveodlI iy wy) nagaasivenmaluuinausslases Tuaiw 301 (w.#.2521-2550)

A011AT W1 10.9. aw. WA mee WA, 1.0, .. a.9. 1.9, .. .4 5.A.  faoAl
%Elé;]ﬁ 3.1 15.5 42.6 88.0 141.6 148.9 114.7 174.6 230.2 124.6 16.7 4.0 1104.3
T nge 2.3 12.5 36.8 78.5 149.2 114.8 118.0 149.8 215.0 148.3 29.5 32 1057.8
VOU LAY 1.4 21.6 39.7 78.2 176.9 173.4 167.8 212.1 237.1 116.6 12.8 4.1 1241.7
UATTIBAN 5.9 17.5 34.1 62.1 149.8 108.6 116.9 149.9 221.3 136.9 23.9 2.6 1029.5
1hn e 9.5 26.0 62.1 110.1 168.2 88.9 105.6 127.6 215.2 159.8 27.5 4.6 1105.0
%jﬂﬂ!,%ﬂ 34 19.0 38.8 82.4 192.3 225.9 198.5 247.5 236.2 101.0 13.8 1.6 1360.3
tﬁu‘n% 6.0 10.8 39.9 97.2 180.5 211.7 225.0 253.6 251.3 124.9 26.0 1.8 1428.8
Mg 3.0 26.5 40.4 90.2 164.6 161.0 144.5 195.4 244.6 105.6 12.3 4.9 1193.0
Q“]Jai'l"]f‘mﬁ 1.3 15.0 27.5 90.0 209.5 260.3 250.1 302.7 295.4 121.0 23.0 1.0 1596.7
Tﬂquﬁﬁ'ﬂ 2.5 15.1 49.1 86.4 167.3 188.1 149.2 224.0 249.1 109.5 13.5 2.9 1256.7
TN 54 18.3 45.8 74.1 172.2 140.9 150.3 181.0 239.9 126.5 36.5 33 1194.0
‘Vi'lii]jll 4.2 16.1 45.1 87.7 172.9 213.4 224.5 223.5 251.7 123.4 19.3 0.7 1382.5
i'JiJnﬂﬁﬂWﬁ 48.0 213.9 501.8 10249 2044.9 20359 1965.0 2441.8 2886.7 1498.0 254.8 34.6 14950.3
ﬁTLﬂ%ﬂﬂﬂﬁﬂWﬁ 4.0 17.8 41.8 85.4 170.4 169.7 163.8 203.5 240.6 124.8 21.2 2.9 1245.9

6¢l1
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2. AumaesemouNINIUduan (i) Mg atiaswermaluuinaued1asy luaw 30 1 (W.#7.2521-2550)

A011AT W1 . .. A 1w, .1, .. .. a. n.4. f.9. N 5.A.  AaoAll
%Elé;]ﬁ 0.6 2.0 4.3 7.2 13.3 13.4 13.0 15.0 17.6 9.5 2.5 0.5 99.1
T nge 0.6 2.6 4.8 8.0 14.6 13.0 14.4 16.1 19.2 13.2 4.1 0.6 111.2
VOU LAY 0.6 2.6 3.9 7.6 14.5 14.8 15.7 17.1 17.7 9.3 2.3 0.6 106.7
UATTIBAN 0.7 2.3 5.0 79 13.7 12.6 13.7 16.2 18.0 11.3 3.5 0.7 105.6
1hn e 1.4 3.0 6.7 10.9 16.2 13.2 14.4 16.6 18.9 13.7 43 0.8 120.1
%jﬂﬁll,%ﬂ 0.7 2.3 3.9 7.5 14.6 16.0 15.6 18.2 16.9 9.2 2.4 0.7 107.9
Eﬁu“ﬂg 0.6 2.1 4.0 7.8 15.8 16.6 17.9 19.2 18.2 11.4 3.6 0.6 117.7
Mg 0.6 2.6 4.2 7.2 13.3 13.5 14.5 16.2 16.5 9.2 2.1 0.5 100.5
Q“]Jai'l"]f‘mﬁ 0.5 1.3 33 7.3 14.9 17.7 19.2 20.6 18.7 10.8 3.6 0.5 118.4
Tﬂquﬁﬁ'ﬂ 0.7 2.4 4.3 7.5 13.1 14.3 14.7 16.9 17.1 9.2 2.3 0.6 103.0
TN 0.7 2.5 4.8 79 15.7 14.8 15.9 17.1 18.8 11.5 4.1 0.7 114.5
‘Vi'lii]jll 0.5 2.1 43 6.5 14.1 16.5 17.3 17.4 17.8 10.2 2.7 0.3 109.6
i'JllnﬂﬁﬂWﬁ 8.2 27.7 53.5 933 173.8 176.5 186.3 206.6 215.3 128.6 37.4 7.2 13144
ﬁ?!ﬂ%ﬂﬂﬂﬁﬂWﬁ 0.7 2.3 4.5 7.8 14.5 14.7 15.5 17.2 17.9 10.7 3.1 0.6 109.5

orl
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3. Amdaes R euvesgan il ('C) anamiasrvenialuusnaneslass Tumu 307 (w.a.2521-2550)

A011AT W1 0.9, .. ia. we W.A. 1.9 .9 a.. .. f.91. .. 5.0 @Aaoall
%El{]ﬁ 24.8 27.1 29.4 30.6 29.7 28.0 28.6 28.1 27.8 27.3 259 24.0 27.6
Ty nse 234 25.9 27.9 29.1 28.5 28.2 27.9 27.5 26.8 25.9 23.5 22.5 26.4
VOU LAY 24.1 26.5 28.1 30.5 29.6 29.1 28.7 28.2 27.8 27.0 25.5 23.4 27.4
UATTIBAN 24.6 27.2 29.4 30.6 299 29.5 29.1 28.7 279 26.9 254 23.6 27.7
1hn o9 23.2 253 27.1 28.0 27.7 274 271 26.8 263 253 23.9 222 25.9
%jflﬁllﬁd)ﬂ 23.8 26.1 28.7 30.1 29.5 28.9 28.6 28.1 27.7 26.8 25.1 23.1 27.2
q?uw§ 24.7 27.0 29.3 304 29.6 29.0 28.5 28.2 27.8 27.0 25.6 239 27.6
N5 23.7 26.1 28.8 30.3 29.4 28.9 28.5 28.0 27.7 26.9 25.2 23.0 27.2
QU@?WGH‘EWTJ 24.6 26.8 29.3 304 29.6 28.7 28.2 27.8 27.6 26.9 25.6 239 27.4
Tﬂfj:llﬁﬁ/ﬂ 23.2 25.7 29.1 30.6 299 29.3 28.9 28.4 28.0 27.2 25.5 22.6 27.4
TN 23.5 26.0 28.1 29.1 28.6 28.2 27.7 27.4 26.8 25.8 24 .4 22.6 26.5
“Vhii]jll 23.5 26.0 28.4 29.7 29.0 28.3 27.8 27.3 26.9 26.1 24.7 22.9 26.7
iﬂunﬂﬁﬂ1ﬁ 287.0 315.6 343.6 359.5 350.9 3433 339.5 334.7 329.1 319.2 300.1 277.8 325.0

AMMASNNE 011 23.9 26.3 28.6 30.0 29.2 28.6 28.3 27.9 27.4 26.6 25.0 23.1 27.1

14!
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4. MINA BT WA OUVIA MUTUTUNNT (%) M aatias wormalunSanselass Tuau 30 3 (W.#4.2521-2550)

A011AT W1 0.9, .. ia. we W.A. 1.9 .9 a.. .. f.91. .. 5.0 aaoall
%Elé;]ﬁ 60.8 58.5 58.5 63.8 73.2 75.1 75.8 78.2 80.5 74.9 66.8 61.7 69.0
T nge 54.9 52.5 52.7 55.8 62.0 61.7 61.8 63.4 67.6 66.4 59.5 57.8 59.7
VOU LAY 64.4 62.2 57.9 63.5 73.7 76.4 77.2 80.1 82.4 77.2 70.0 64.8 70.8
UATTIBAN 63.1 60.8 60.2 64.2 71.9 71.8 72.4 74.2 79.4 77.2 71.0 65.0 69.3
1hn e 64.2 64.0 64.9 64.3 70.5 73.6 73.1 72.0 76.5 75.5 68.2 66.2 69.4
%jﬂﬂ!,%ﬂ 64.0 61.8 59.9 63.9 73.0 76.1 76.8 79.2 81.0 75.8 69.4 65.1 70.5
tﬁu‘n% 64.7 62.2 61.7 66.5 75.5 78.6 80.0 81.7 83.6 80.1 72.9 67.2 72.9
Mg 66.1 64.4 61.2 63.5 70.6 73.2 73.6 75.6 77.2 74.1 69.1 67.1 69.6
Q“]Jai'l"]f‘ﬁ1ﬁ 64.4 62.6 61.2 65.5 74.1 78.5 79.5 81.2 81.9 76.7 70.5 67.2 71.9
Tﬂquﬁﬁ'ﬂ 56.9 54.3 52.7 55.2 62.4 64.3 64.6 66.7 68.5 64.7 59.6 57.3 60.6
TN 56.0 53.5 54.2 57.2 63.6 64.2 64.8 66.3 69.4 67.5 62.4 58.6 61.5
‘Vi'lii]jll 55.6 52.7 51.6 53.9 61.6 64.4 65.6 67.0 69.0 65.6 60.5 57.7 60.4
i'JiJnﬂﬁﬂWﬁ 735.1 709.6 696.7 737.2 832.0 857.7 865.3 885.7 917.1 875.6 799.8 755.7 805.6
ﬁTLﬂ%ﬂﬂﬂﬁﬂWﬁ 61.3 59.1 58.1 61.4 69.3 71.5 72.1 73.8 76.4 73.0 66.7 63.0 67.1

(44!
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' A A . ~ a ' a
5. AR YT WA DU UDINT ILLHY (evaporation) (WH.) DINTANIUATIVON wluusnaweelasy Jumu 30 (W.7.2521-2550)

AHAsIeINE WA .. 1A we. WA, 1.0, n.9. o A. ng.  af. .4, 5.A.  @aaoall
%Elé;]ﬁ 133.6 140.2 185.3 183.9 165.4 143.8 139.7 130.3 117.9 132.1 135.5 137.1 1744.8
T nge 128.1 135.7 179.8 180.8 168.5 158.3 157.3 143.7 129.4 126.7 116.1 124.2 1748.7
VOU LAY 124.2 130.4 173.6 175.8 159.4 140.1 135.4 120.9 109.8 122.9 123.0 125.0 1640.5
UATTIBAN 126.3 129.4 167.0 165.9 154.3 144.2 149.5 137.3 112.5 116.6 121.3 125.4 1649.7
1hn e 145.5 148.5 180.0 167.5 160.3 160.3 167.1 158.2 125.8 116.1 120.7 137.3 1787.3
%jﬂﬂl,%ﬂ 117.5 119.4 159.1 160.2 147.8 129.6 125.8 115.8 101.9 117.3 113.3 114.5 1522.1
tﬁu‘n% 140.3 139.9 177.9 175.4 159.9 139.1 141.8 135.6 115.7 123.9 131.0 135.9 1716.4
Mg 126.4 134.5 185.5 188.8 171.4 152.0 149.3 135.4 121.7 124.7 122.4 125.2 1737.3
Q“]Jai'l"]f‘mﬁ 133.5 135.8 172.4 172.1 156.3 131.0 124.7 118.3 107.2 122.8 128.2 133.5 1635.8
Tﬂquﬁﬁ'ﬂ 127.9 126.5 167.0 184.1 160.2 144.6 143.4 126.2 117.6 130.8 112.4 117.1 1657.7
TN 124.5 128.0 161.5 158.6 148.3 131.2 132.5 119.6 109.6 111.8 116.7 117.2 1559.4
‘Vi'lii]jll 139.5 142.8 186.1 191.6 176.0 152.5 151.5 138.0 121.0 131.1 136.2 139.1 1805.3
i'JiJnﬂﬁﬂWﬁ 1567.4 1610.9 20952 2104.7 1927.8 1726.7 1717.9 1579.2 1390.1 1476.7 1476.8 1531.6  20205.1
ﬁTLﬂ%ﬂﬂﬂﬁﬂWﬁ 130.6 134.2 174.6 175.4 160.6 143.9 143.2 131.6 115.8 123.1 123.1 127.6 1683.8

nn: nsuga HenINg (2551)
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Depth horizon  Particle size distribution (g kg'l) Textural Bulk Hydraulic
(cm) (USDA grading) class density conductivity
sand silt clay Mg m>) (cm hr'")
Pedon 1 Typic Kandiustult, fine-loamy, isohyperthermic
0-10 Apl 696 194 110 SL 1.54 2.48
10-25/30 Ap2 693 155 152 SL 1.58 5.26
30-55 Btl 563 137 300 SCL 1.52 1.14
55-80 Bt2 609 150 241 SCL 1.62 -
80-110 Bt3 618 146 236 SCL 1.66 -
110-140 Bt4 585 128 287 SCL 1.52 B
140-168 BtS 549 156 295 SCL 1.61 -
168-200+ Bt6 554 199 249 SCL 1.68 -
Pedon 2 Typic Endoaqualf, very-fine, mixed, active, isohyperthermic
0-10 Apgl 85 282 633 C 1.45 0.30
10-30 Apg?2 81 316 603 C 1.78 0.14
30-50 Btgl 56 315 629 C 1.77 1.00
50-70 Btg2 58 242 700 C 1.81 B
70-90 Btg3 50 182 768 C 1.73 -
90-110 2Btg4 45 166 789 C 1.66 -
110-130 2Btg5 53 150 797 C 1.72 -
130-150 2Btgb6 64 168 768 C 1.71 -
150-180+ 2Btg7 84 144 772 C 1.77 B
Pedon 3 Plinthic Paleustalf, loamy-skeletal, mixed, active, isohyperthermic
0-15 Ap 675 165 160 SL 1.41 0.13
15-40 Btl 630 227 143 SL 1.63 1.39
40-55/70 Bt2 570 185 245 SCL 1.54 4.48
70-93 Btcl 573 186 241 SCL 2.05 -
93-120/140 Btc2 403 188 409 2.15 -
140-155/160  2Bt3 261 250 489 1.85 -
160-190+ 2BCrt 208 290 502 C 1.80 -
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Depth horizon  Particle size distribution (g kgﬁl) Textural Bulk Hydraulic
(cm) (USDA grading) class density conductivity
sand silt clay Mg m-S) (cm hrEl)

Pedon 4 Plinthic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic
0-17 Ap 761 125 114 SL 1.53 5.81
17-38 Btl 765 113 122 SL 1.62 1.02
38-62 Bt2 734 148 118 SL 1.60 1.63
62-92 Bt3 729 144 127 SL 1.53 -
92-120 Bvl 695 145 160 SL 1.69 -
120-150 Bv2 714 130 156 SL 1.72 -
150-175 BCrtl 707 120 173 SL 1.56 -
175-200+ BCrt2 708 149 143 SL 1.69 -

Pedon S Typic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic

0-22 Ap 809 102 89 LS 1.53 12.77
22-50 Btl 783 90 127 SL 1.69 5.26
50-75 Bt2 781 97 122 SL 1.47 6.50
75-105 Bt3 770 78 152 SL 1.42 -
105-135 Bt4 776 81 143 SL 1.55 -
135-165 Bt5 758 90 152 SL 1.48 -
165-200+ Bt6 749 99 152 SL 1.50 -
Pedon 6 Arenic Paleudult, sandy, silliceous, isohyperthermic

0-20/30 Ap 864 60 76 LS 1.79 5.23
30-56 E 854 62 84 LS 1.42 16.19
56-85 Btl 854 62 84 LS 1.62 6.48
85-115 Bt2 870 58 72 LS 1.49 -
115-140/150  Bt3 871 66 63 LS 1.50 -
140/150-175  Bt4 869 34 97 LS 1.65 -
175-200+ Btg 687 77 236 SCL 1.60 -

1Y LS = loamy sand, SL = sandy loam, SCL = sandy clay loam, C = clay
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Depth Horizon pH 1:1 OM Total N Avai.P Avai. K Extractable bases Sum Extr. CEC BS EC,
H,0 KCl Ca Mg Na K bases acidity bysum NH,OAc by sum
(cm) (——gkg ) (——mg kg ——) (- cmol (+) kg ) (%) (@Sm)
Pedon 1 Typic Kandiustult, fine-loamy, isohyperthermic

0-10 Apl 54 3.7 6.99 0.36 53 34.1 0.17 0.01 0.12 0.09 038 5.98 6.36 2.70 6.04 0.07
10-25/30 Ap2 4.6 4.2 2.44 0.19 0.5 9.4 0.17 0.01 033 0.02 0.53 6.97 7.50 2.68 7.02 0.05
30-55 Btl 5.0 4.1 2.34 0.27 0.6 15.4 1.16 0.04 0.08 0.04 1.32 9.68 11.00 6.48 12.00 0.07
55-80 Bt2 5.6 4.1 2.37 0.16 0.5 11.9 0.22 0.04 0.04 0.03 0.33 8.98 9.31 4.93 3.58 0.09
80-110 Bt3 4.9 3.8 1.21 0.12 0.5 12.8 0.28 0.04 020 0.03 0.55 3.98 4.53 4.69 12.07 0.03
110-140 Bt4 6.0 3.4 1.82 0.16 0.3 13.8 0.39 0.04 0.19 0.04 0.66 9.96 10.62 5.90 6.17 0.03
140-168 Bt5 4.8 33 1.43 0.16 0.4 13.8 0.44 0.05 0.16 0.04 0.68 7.84 8.52 7.02 8.04 0.03

168-200+ Bt6 5.7 3.2 1.29 0.13 0.7 14.7 3.62 0.05 0.08 0.04 3.79 4.90 8.69 4.93 43.62 0.04

Pedon 2 Typic Endoaqualf, very-fine, mixed, active, isohyperthermic

0-10 Apgl 52 4.7  23.60 1.67 6.2 78.5 15.68 0.13 0.66 020 16.68 22.05 38.73 32.62 43.06 0.26
10-30 Apg2 5.4 3.4 17.86 0.82 1.7 48.2 1848 0.14 1.03 0.12 19.77 17.66  37.44 29.54 52.82 0.16
30-50 Btgl 5.0 4.1 13.34 0.72 1.6 54.0 1870 0.13 146 0.14 2043 1889 3932 28.36 51.96 0.29
50-70 Btg2 4.6 3.1 11.92 0.64 1.2 69.1 2130 0.15 288 0.18 2450 1547  39.97 32.04 61.29 0.39
70-90 Btg3 4.7 3.8 12.10 0.66 1.1 64.8 21.06 0.14 385 017 2522 19.72 4494 33.64 56.12 0.92

90-110 2Btg4 4.8 3.9 10.61 0.68 1.4 71.2 20.03 0.14 492 018 2526 20.04 4530 32.65 55.76 0.77
110-130 2Btg5 52 3.5 9.10 0.59 1.0 59.9 17.67 0.12 512 015 23.06 2254  45.60 32.06 50.57 1.06
130-150 2Btg6 4.5 3.9 9.60 0.54 1.0 64.7 1576  0.10 596 0.17 2198 2091 42.89 31.37 51.26 1.66
150-180+  2Btg7 5.0 4.2 4.99 0.48 1.1 64.7 16.19 0.10 7.05 0.17 23.51 19.44 4295 32.03 54.74 1.99

ol
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Depth Horizon pH 1:1 OM Total N Avai.P Avai. K Extractable bases Sum Extr. CEC BS EC,
H,0O KCl Ca Mg Na K bases acidity bysum NH(OAc by sum
(cm) (-——-gkg ) (-—mgkg —-) (- cmol (+) kg ) (%) (dSm)
Pedon 3 Plinthic Paleustalf, loamy-skeletal, mixed, active, isohyperthermic
0-15 Ap 7.5 5.5 10.54 0.50 0.6 17.5 5.83 0.02 0.50 0.04 6.40 2.90 9.30 5.92 68.79 0.49
15-40 Btl 6.3 3.8 1.85 0.18 0.7 222 1.15 0.02 1.08 0.06 231 6.73 9.04 9.13 25.58 0.08
40-55/70 Bt2 7.6 53 2.55 0.11 0.9 18.6 2.08 0.04 1.85 0.05 4.02 7.81 11.84 7.27 33.97 0.08
70-93 Btcl 7.3 6.2 0.60 0.07 1.1 25.4 3.04 0.04 034 0.06 3.48 2.92 6.40 27.80 54.41 0.09
93-120/140 Btc2 7.4 4.1 1.26 0.09 3.6 322 9.08 0.09 268 0.08 1193 7.91 19.84 4.39 60.11 0.02
140-155/160 2Bt3 7.3 4.6 0.67 0.07 0.3 53.2 19.27 0.19 538 0.14 24098 6.81 31.79 19.66 78.59 0.13
160-190+ 2BCrt 8.8 6.9 0.84 0.09 2.5 66.0 2772 452 640 0.17 38.81 4.89  43.71 35.06 88.81 0.18
Pedon 4 Plinthic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic
0-17 Ap 4.0 35 7.47 0.42 24.6 7.6 0.33 0.08 0.13 0.02 0.56 3.54 4.10 2.14 13.58 0.02
17-38 Btl 4.4 3.7 0.95 0.15 3.8 7.6 0.33 0.12  0.09 0.02 0.56 5.47 6.03 1.98 9.27 0.03
38-62 Bt2 4.4 3.6 0.92 0.14 2.5 7.4 0.36 0.11  0.11  0.02 0.60 4.39 4.99 243 12.04 0.03
62-92 Bt3 4.6 3.6 0.92 0.17 1.9 17.6 0.49 023 0.11 0.04 0.88 5.40 6.28 2.54 14.01 0.01
92-120 Bvl 5.0 3.9 1.00 0.17 2.2 6.3 091 037 0.08 002 1.38 5.32 6.69 3.61 20.57 0.03
120-150 Bv2 4.9 3.7 1.33 0.16 1.6 6.8 0.95 031 0.08 0.02 1.36 3.47 4.83 3.57 28.09 0.02
150-175 BCrtl 5.1 3.7 0.86 0.14 1.3 6.1 0.92 024 0.07 0.02 1.24 1.46 2.70 4.40 46.02 0.03
175-200+ BCrt2 52 3.8 1.98 0.17 1.6 6.8 1.08 028 0.17 0.02 1.54 5.47 7.01 3.32 21.97 0.01

Lyl
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Depth  Horizon pH 1:1 OM Total N Avai. P Avai. K Extractable bases Sum Extr. CEC BS EC,
HO KCl Ca Mg Na K bases  acidity by sum NH,OAc by sum
Cem) (e gkg'-) (——mg kg ') ( cmol (+) kg' ) %) (@Sm)
Pedon S Typic Paleudult, coarse-loamy, mixed, subactive, isohyperthermic
0-22 Ap 4.5 38 816 032 151 3.5 028 0.14 0.07 0.01 0.50 5.30 5.80 2.34 8.64 0.01
22-50 Btl 4.9 3.9 1.74  0.16 4.0 4.0 030 0.14 0.03 0.01 0.47 3.43 391 1.64 12.13 0.01
50-75 Bt2 4.9 4.1 1.16  0.11 3.5 9.1 024 0.14 028 0.02 0.8 432 4.99 1.54 13.57 0.02
75-105 Bt3 5.0 3.8 .70 0.13 3.2 5.0 020 0.16 0.11 0.01 0.48 241 2.89 1.85 16.59 0.02
105-135 Bt4 4.7 38 034 0.10 3.4 4.5 0.19 0.17 034 0.01 0.72 4.48 5.19 2.05 13.78 0.02
135-165 Bt5 4.5 38059 0.10 3.7 4.7 0.16 0.18 0.03 0.01 0.38 3.40 3.78 1.54 10.10 0.01
165-200+  Bt6 4.6 38 067 0.13 2.8 44 0.12 0.18 0.04 0.01 0.35 435 4.69 1.94 7.37 0.01
Pedon 6 Arenic Paleudult, sandy, silliceous, isohyperthermic
0-20/30 Ap 5.4 32 666 033 10.6 41.9 052 028 022 0.11 1.12 3.39 4.52 2.29 24.88 0.01
30-56 E 5.7 32 124  0.14 2.7 41.6 0.10 0.11 0.13 0.11 0.45 1.00 1.45 0.79 31.03 0.01
56-85 Btl 5.5 3.0 033 0.08 2.1 27.8 0.08 0.09 0.17 0.07 040 3.46 3.86 0.65 10.42 0.01
85-115 Bt2 6.7 3.0 0.6l 0.07 2.5 69.6 005 0.06 0.18 0.18 047 243 2.90 0.65 16.20 0.01
115-140/150 Bt3 7.1 6.1 029  0.03 2.4 69.7 0.07 021 0.09 0.18 0.56 2.46 3.03 0.50 18.85 0.01
140/150-175 Bt4 5.9 44 033 0.10 2.7 1484 005 0.08 020 038 0.71 3.50 4.29 0.94 18.45 0.01
175-200+  Btg 4.3 35 094 0.15 2.6 68.4 0.07 0.06 0.18 0.17 048 9.13 9.46 3.60 3.44 0.01

81
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v Y
MANWUINT 4 N1TUNG NV OLIDA U

oo & A4 9 L a o
ANTYNN POV UVBDUUDA UV AN
a dy Y 1 a 1 :JJ 1 =< =
AUNT B UMY vlﬂ!l,ﬂ NINYFUAAN ] AN TN T VUINDINI IO 8A
a U = ~ a J
(Sandy) NN wazngwduanSIUDINTIea YA ANT U
dy Y "Aa 1 a 1 qa/l 1 1
HD YU ‘]JTL! HGEN llmm AU i’Ju‘]Ju‘V]ﬁ'lEJ“KHﬂGHQ €] PNLLE ﬂuﬁauﬂu‘w 318
=KX A J =
NVDIAUTIUY UNT W a21DeA
a 1 dy Y "a 1 = a 1 a 1
AUTIU U ‘]JTLlﬂﬁ N "lmm AUIIU ‘]JL!‘V]iT(’Jﬁ%L’OEJﬂlﬂﬂ AUIIU ﬂLli'J‘Ll“]Ju‘ﬂﬂfJ
(Loamy) uils uaznsreutle
dy = Y ) 1 = a 1 = a 1 =
eazvealunan “lmm AUTIUHH Y AUTIULHHEIY UNT 18 AUT UM UY)
Yunseuds
a = dy a = 9 TAa = a = a
AUNU YD U AU AT A llﬂllﬂ AUt dunse aum teru VISTEJLL{IQ uagau
(Clayey) W Hen

1311 19U (2547); Soil Survey Division Staff (1993)
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d' Y o w 1 A Y a [ A = a
MININUINN S UDIINAAII N ‘1615114ﬂ "Ii‘lJ FEIUUTEAVU FUUANIUA N LT NS ‘]JS&?JL! I
9N uyiﬂf VOIAU (Land Classification Division and FAO Project Staff, 1973;

Soil Survey Division Staff, 1993; 1911, 2547)

1. ﬂﬁﬁ?iﬂﬂl’mau (soil reaction), pH @Y 9= 1:1)

€

JEAU (rating) Ny (range)
udJu 1R ﬂj‘uLLiQNTﬂﬁq@ (ultra acid) <35
ﬁJu NIATUUTININ (extremely acid) 3.5-4.5
dlunsadauin (very strongly acid) 4.5-5.0
flunsaia (strongly acid) 5.1-55
flunsahunae (moderately acid) 5.66.0
flunsadmiee (slightly acid) 6.16.5
ﬁJu NAN (neutral) 6.6-7.3
dlueadnilos (slightly alkaline) 7.47 8
rﬂu aathunana (moderately alkaline) 7.9-8.4
fluaaia (strongly alkaline) 8.5-9.0
fluaradauin (very strongly alkaline) >9.0
2. UNTEIM ©) (organic matter) (% organic carbon x 1.724 x 10)
F2AU (rating) N (g kg-l)

dmnn (VL) <5

f (L) 5-10

Aout i1 (ML) 10-15

1hunae (M) 15-25

Aoud9ge (MH) 25-35

a9 (H) 35-45

7910 (VH) >45




3. USualuTns9us W (total nitrogen)

151

5¥AU (rating) Wiy (gke )
&wn (VL) <10
(L) 1.0-2.0
hunais (M) 2.0-5.0
44 (H) 5.0-7.5
qunn (VH) >17.5

4. ®n513PAZANUDNFNLE (bases saturation)

FE A (rating)

Nele (%)

& (L)
1thunars (M)
FI(H)

<35
35-75
> 75

5. mwquaniasuaaloesu (CEC)

321 (rating)

Wdo (cmol kg')

§wn (VL)
(L)

Apud A1 (ML)
1hunans (M)
ADUT19gI (MH)
q4(H)

99NN (VH)

<3

3-5
5-10
10-15
15-20
20-30

>30
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6. Ysuamleane Sanuiluilse Toand (available P) (Bray 11)

5¥AU (rating) Wy (mg kg )

&wn (VL) <3

(L) 36

ABUT AT (ML) 6-10
thunans (M) 10-15
ADUY NG (MH) 1525
QI (H) 25-45
qann (VH) >45

7. WSuna T wanatFoun Gluilse Tow (available K) (NH4OAC)

32AU (rating) Wil (mg kg)
é"nanﬂ (VL) <30
§1(0) 30-60
ithunans (M) 60-90
49 (H) 90-120

910 (VH) >120
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8. Usuanuaswianald (extractable bases) (NH40OAc)

2R (rating)

WeY (cmol kg_l)

extr. Ca extr.Mg extr.K extr.Na extr. bases

@%nnﬂ (VL) <2.0 <0.3 <0.2 <0.1 <26
é’h (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1hunan M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
I (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2
gaun (VH) >20 > 8.0 > 1.2 >2.0 >312
ENRE Y] VL = éwn (very Low)

L = é’h (low)

ML = Aeudnad (moderately low)

M = 11unaN (medium)

MH = fouin 44 (moderately high)

H = ¢4 (high)

VH = q3u1n (very high)

d’ 4 1 ] =) I ~ [ Y
MININUINT 6 NUNNITULITEAY suanuiunsanan ﬂ]’lﬂ

F2 A (rating)

Ysmnammdunsanaiald cmol kg

AN
M
1hunang

J 9
ADUY WG
9

gann

<10
1.0-2.0
2.0-5.0
5.0-10.0
10.0-20.0

>20.0

N UATIY (2529)
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MWD 7 1na “ﬁﬂ TUUNTZAU AW HU WU UTINUD IAU

FEA (rating) ATUH UIUUT Y Mg m>)
G%”l <12
Aoud 1.2-14
hunang 1.4-1.6
AU NG9 1.6-18
a9 1.82.0
qunn >20

Ma: UIRTIY (2529)

3 o :/I 1 o a o gl a a o 9 31
msnwmnﬁ 8 igﬂﬂab'u"l]’ﬂﬂﬂTﬁiJﬂ FEANTNTUIUIVOIAUDUAIAIYU

> 1 U a QJ o Oy
JTAUYU maudseansnisi

a 44 o oy 2 4
UYDIAUNDUAINWUT (cm hr )

#ann (very slow) <0.125
1 (slow) 0.125-0.50
H1hunang (moderately slow) 0.50-2.00
11na9 (moderate) 2.00-6.25
Fnhunana (moderately rapid) 6.25-12.50
59 (rapid) 12.50-25.00
5N (very rapid) >25.00

301: O'Neal (1952)
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4 a [ 4 a a
m‘mwmnﬁ 9 a%'ﬂmﬂzzusmummqmauyimmamu Taen15Useiiuankanis

a Ja
ANTIHAU

szauAanugan  Usmm  oassesay  anuyuantdoudsmaveaesd UTina Tnunaden

ts a a A o A o A 4 A Jd
FNYTUUVDIAU DUNTYING ANNDUA UV me"l,'aaau mﬂuﬂsﬂwu ‘I/]L‘fliiﬂi 2 Towul

(gkg") (%) (cmol kg') (mgkg") (mgkg')
&1 <15 <35(1) <10 (1) <10 (1) <60(1)
thunan 15-35(2)  35-75(2) 10-25 (2) 10-25 (2) 60-90 (2)
ot >353) >75(3) >25 (3) >25 (3) >90 (3)

aAa o 4 a yYaq Y @ [} <
LRI 'Jﬁﬂﬂi$ﬂ‘Uﬂ’N3J@ﬂll’d3inﬂ!"ll’l’]\?ﬂuélclﬂﬁclﬂﬂglmu (ml,mlﬂmuuagcluadm‘uiuman)
9 o Ay P A 1 a A Y o ¥ ' '
MASHUWNING 7 HIDUBYNI DDIAUNTTAUAINYANTNYIUAT DIASHUUDYTE HIN
A 1 a A 4 Y A A 1A T a A
& 12 09NAUNAIIN YA TN 13 althunae oAz LUY 13 3NN DI UNANY

RIBIER R

A3: NBIA1TIAY (2523)

d' A a o = v A <} a a a < a
MININUINN 10 TUUAUDIAUN 'J‘Ilﬂllﬁiflﬂlﬂ/lﬂﬂ NUAU LAY ﬂuIG]fﬂﬂ lla$ﬂulﬂll1°h'ﬂﬂ

Soil pH Electrical Conductivity (EC) Sodium Adsorption Ratio (SAR)
(dSm)

Normal 6.7-7.2 <4 <13

Saline <8.5 >4 <13

Sodic > 8.5 <4 >13

Saline-Sodic <8.5 >4 >13

nu: Brady and Weil (1999)
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MWD 11 X-ray diffraction spacing obtained from (001) planes of layer-silicate species as

related to sample treatment.

Diffraction spacing (A)

Mineral (or minerals) Indicated

14-15
9.9-10.1
7.2-7.5
7.15

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

7.5

14-15
12.4-12.8
9.9-10.1
7.2-7.5
7.15

14
9.9-10.1

7.15

Mg-saturated, air-dried

Smectite, vermiculite, chlorite

Mica (illite), halloysite

Metahalloysite

Kaolinite, chlorite (2nd order maximum)
Mg-saturated, glycerol-solvated
Smectite

Vermiculite, chlorite

Halloysite

Mica (illite)

Metahalloysite

Kaolinite, chlorite (2nd-order maximum)

K-saturated, air-dried

Chlorite, vermiculite (with interlayer aluminium)
Smectite

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

Kaolinite, chlorite (2nd order maximum)

o

K-saturated, heated (550 C)
Chlorite
Mica, vermiculite (contracted), smectite (contracted)

Chlorite (2nd-order maximum)

N31: Whittig (1965)
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d' Y o w U A 9 a AAa o - a
MINIWUINN 12 VDI INAAN 9 115 luns Usziiium vz auved NAUTIN IUNWATHIND

(MoaNAEU M3 19aw, 2539)

9 9
1. FUINAI UM ITTUN8 WA

Y

M3 5ZUIBU

WU (Class)

@340 (very poorly drained)

07 (poorly drained)

1 9 .
ADUVNLAI (somewhat poorly drained)

1hunang (moderately well drained)

A (well drained)

aAnn (excessively drained)

1

2

a Y 4 a
2. ul,@%li]'lﬂﬁﬁ msus $LNu§$ﬂUﬂ31NQ@MﬁNu’im UVDNAU

Y v
3. 9 UM IIAB U M INIIANUBIT N NI DTN NLMIUANTT I

9 '
FUFMSUMIN TR VI AT AMITMIVANTTY

1 2 3 4
Ny 1huna oM gnINN
msimeen | friable, very firm | very firm very firm extremely | extremely
friable, loose firm firm
Taseadg | any any | mod. or strongmed. | coarse or very any coarse or very
or fine blocky; any coarse blocky; coarse blocky;
class of granular or | any prismatic or prismatic or
crumb columnar or columnar, massive
platy, massive
gﬁy oAU sand, loamy sand, | ranges from sandy loam to | mostly clay and sandy clay, clay, heavy clay

loam, sandy clay,
clay where largely
kaolinite and

sesquioxides

clay

some sandy clay loam

profile as a whole hard todig

when dry

plastic, very stiff
and very sticky
when wet, very
hard when dry
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¥ (class)

We'e (%)

A: U500 0-2

B: gﬂﬂﬁluaau Ma 2-5

C: gﬂﬂﬁ'uaau gl 5-12

D: ¥u1hunag 1220

E: %u 20-35

F: U110 35-50

G: %’uﬁqg > 50

5. masadmdy sudnonmnsldinsosinina
audnBazvetiiay  mide Fugnoam
1 2 3 4 5

ANAAFU % <5 5-12 12-35 35-50 > 50
Fuitung % 1 4 10 25 >25
Audou (UL W) % 1 5 15 40 > 40




V+S

LA~ RrRnL

159

Vermiculite
Smectite
Kaolinite
Illite
Goethite
Quartz

Mg-sat

Mg-gly

K-sat

K-550'C

20 30

CoKy degree 20

40

Y Y @ 4 J a 1 1 a
ﬂ1WNN3ﬂﬁ 1 nluaasmsiaenuusIdonFvetesAlseno s s lu AN UNIATHIAN Y

k4
W Henve AU Ao 1 Fu Bt3 “])”Nﬂ’ﬂllaﬂ 80-110 L UANAT

o R<

Vermiculite
Kaolinite
Illite
Quartz

Mg-sat

Mg-gly

K-sat

K-550°C

20 30

CoKy degree 20

40

Y 4 [ 4 4 a U ' a
AMNHININN 2 NTIVuaaI Mo VNS IdenSUIeI ATz no LTS RN UNTIAVUINAY

k4
M eIV IAUNADY 2 FU Btg3 BI9IAINAN 70-90 IFUANAT
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V = Vermiculite

S = Smectite
V+S K = Kaolinite

I = TIllite

G = Goethite

Q Quartz

Mg-sat

Mg-gly

K-sat

K-550'C

0 10 20 30 40
CoK,, degree 20

4 Y [ 4 J a U 1 a
ﬂTWN‘H'Jﬂ‘ﬁ 3 ATNULEAIMSRBNDUS ITON BV D909 AYTZ NO LT T U AN UNIATHIAN Y

4
M HEIVDIAUNADY 3 TU Btel “lf’Nﬂ’ﬂllgﬂ 70-93 LFUAWAT

Q V = Vermiculite
K = Kaolinite
F = Feldspar
Q = Quartz

F

Mw Mg-sat

WMMW‘)N -
K-sat

K-550°C

-—_— 7
0 10 20 30 40
CoKy degree 20
d‘ dy v A 4 4 a U 1 a
MNHHIND 4 D51 LFAINMSIAYIVUSITLON FVDIDY ﬂﬂﬁgﬂﬁl ‘]JL‘]NLLiﬁl‘Ll NN UNIATUIAN U

9
MHEI VD IAUNABY 4 FU Bt3 TI9IAIWAN 6292 [5UANAT
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= Vermiculite

-

= Kaolinite
= Goethite

= Feldspar

= Quartz

M
Mg-sat

Mg-gly

O AaRn<

K-sat

K-550°C

0 10 20 30 40
CoK,, degree 20

Y Y @ 4 J a 1 1 a
ﬂ1WNN3ﬂﬁ 5 NN LEAIMIRINDUSITON TV AYTZNO VLT T U AN UNIATHIAN Y

k4
i Henve Ui Aoy 5 U Bt3 “])”Nﬂ’ﬂllaﬂ 75-105 LHUALNAT

= Vermiculite
Kaolinite

= Feldspar

= Quartz

O mA<L
|

D—

Mg-sat

Mg-gly
K-sat

. K-550°C

0 10 20 30 40
CoK,, degree 20

Y 4 [ 4 4 a U ' a
MNHHIND 6 nluaag MSAeNVUTITONFUDI0IALTEND LTS 11 RN UNTIAVUINAY

9
MHEIVDIAUNABY 6 FU Btl TIIAIWAN 56-85 [5UANAT
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Q
Q Quartz
F = Feldspar
Q
Q
QQ¥ 9
Lm"~ o JLM .
0 10 20 30 40 50 60 70

CoK,, degree 20

4 Y [ -4 4 a ' J
MNANUI ﬂ‘ﬁ 7 nsludag migﬁmmmq ’?TLFJﬂG]f"U’OQ’ﬂQﬂﬂi%ﬂ@ﬂﬁﬂuiiuﬂ@h@uﬂ1ﬂﬂlu1ﬂ

9
VIinJLL‘i’JQGUE’J IAUNADY 4 FU Bt3 B9 WAN 62-92 [EUALNAT
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