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Sidtan Chompookaew 2008: Potential of Longan Growing Soils in Northern Thailand. Master of
Science (Agriculture), Major Field: Soil Science, Department of Soil Science. Thesis Advisor:

Professor Irb Kheoruenromne, Ph.D. 122 pages.

A study on potential of longan growing soils in Northemn Thailand was carried out on six
representative soil areas. Pedon analysis inclusive of field morphological analysis of the soils in the selected
areas, laboratory analyses on their physico-chemical properties, mineralogical and micromophological and
characteristics, and assessment of their properties related to longan crop requirements were inciuded in the

study method.

Results of the study revealed that these soils are Endoaqualfs, Paleustult, Plinthustult, Haplustoll
and Paleustalf. They are very deep soils developed mainly on semi-recent alluvium. Their
micromorphological characteristics indicate subangular to subrounded quartz grains as major fabric
component and with clay coatings in subsoils for some areas. Physical analysis of soils indicates that they
mainly have sandy loam texture and their bulk density ranges from low to moderately high (1.19-1.65 Mg m’).
Their saturated hydraulic conductivity ranges from moderately slow to very rapid. Chemical analysis of soils
indicates their extremely acid to moderately alkaline conditions (pH 4.2-8.0). They have very low to medium
organic matter content (6.6 -22.2 g kg"), very low to low total nitrogen (0.03-1.61 g kg"), very low to very
high available phosphorus (0.2-98.4 mg kg") and very low to very high available potassium (11.6-238.8 mg
kg'"). The soils have very low to medium cation exchange capacity (1.0-19.6 emol kg") with the range of their
sum of extractable bases of 0.38-46.70 centimoles per kilogram. Extractable acidity in these soils ranges from

low to medium (1.0-8.8 cmol kg') and their base saturation percentage varies from low to high (6-97%)

Fertility assessment results indicated that most of them are moderately fertile. Suitability assessment
revealed that highly suited for longan growing. Their nutrient retention capacity is the major limitation for
longan growing. The suitable soil management practice should include organic matter conservation and

appropriate fertilizer application program.
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2.2 auanmuni
L) dd‘d 1 a a o 9 1
autamanintinasemsnsaanIavesdrle laun
22.1 URNTe1@U (soil reaction; pH) aARAseAUNNIzUAMIgnd 1l

AsreauNuanarenu lueomasiae Menzel ef al. (1989) 1901 A1lgnsenaulmIzay
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222 anuyuani)asuuna loaou (Cation exchange capacity: CEC) A1 CEC 04
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Tulasau Tuauindgadr leansiidsmalulasmulugdluesaogluriedaua 10
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M3 1 uaasn Uz auvesnidevesnunmnaudmiua le
LAND-USE REQUIREMENT FACTOR RATING
LAND QUALITY Diagnostic factor Unit S1 S2 S3 N
TEMPERATURE (t) Mean temp. in c 20-25 26 - 30 31-35 >35
growing period 19-16 13-15 <13
MOISTURE AVAILABILITY (m)  Ann. rainfall mm 1,200-1,800  1,800-2,000  1,000-1,100 > 2,000
1,100-1,200 < 1,000
OXYGEN AVAILABILITY (o) Soil drainage* class 4,5,6 3 1,2
NUTRIENT AVAILABILITY (s) Total nitrogen % >0.2 0.1-0.2 <0.1
Phosphorus mgkg' >15 6-15 <6
Potassium mg kg > 60 30 - 60 <30
Organic matter % >2.5 1.0-2.5 <1.0
Nutrient status* class VH,H,M L VL
Reaction pH 6.1-73 74-7.8 7.8-84 >R8.4
5.6-6.0 45-55 <45
NUTRIENT RETENTION (n) C.E.C. cmol kgl > 10 5-10 <5
B.S. % >35 <35
ROOTING CONDTIONS (r) Effective soil depth cm > 150 100 - 150 50-100 <50
Water table depth cm > 150 100 - 150 50-100 <50
Root penetration*® class 1,2 3 4
FLOOD HAZARD (f) Frequency yrs./time 10yrs/1 6-9yrs/1 3-5yrs/1 1-2yrs/1
EXCESS OF SALTS (x) Ec Of saturation dSm” <2 2-4 4-8 >8
SOIL WORKABILITY (k) Workability class*  class 1,2 3 4
POTENTIAL FOR Slope* class A .B.C D E >E
MECHANIZATION (w) Rock out crop* class 1,2 3 4 5
Stoniness* class 1 2 3 4
EROSION HAZARD (e) Slope* class A ,B.,C D E >E
Soil loss ton/rai/yr <2 2-4 4-12 >12
Note: * %i’hﬁ’ﬂmmizﬁummmmzammm"lﬁumﬁwwmnﬁ 10
Day length - day neutral
Growing period -300 — 365 days
Critical period (moisture) - fruiting development
Soil texture requirement of crops - Scl, Sicl, L
Others - optimum temperature for flowering 10 — 12°C

= yaa
AU PDINLHUNST 1FNAY (2539)
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TaeldnTeaiioiallgnsendn (pH meter)

3.2.20U ‘vﬁﬂ’?@q (Organic matter) 1ae75 Walkley-Black titration (Walkley and

Black, 1934)
3.2.3 TuTasusiu (Total nitrogen) Tae75 Kjeldahl method (Black, 1965)

3.2.4 Woaresanidlulse Tomni (Available phosphorus) Tae0s Bray II (Bray and

Kurtz, 1945)

3.2.5 TnumanFeuiiilualse Teand (Available potassium) 1¥adadeuen Tuiioues
Foa ANUANTY 1 N Miluna1s (pH 7) (Pratt, 1965) a13ua Tae4 atomic absorption

spectrophotometer (AAS)

3.2.6 USunanuanana ld (Extractable bases) Iagmsanadigaisazale

a L g
wou TutenezFnaniilunaia (Peech, 1945)

a < A o gy . aa . .
3.2.7 suannuilunsananald (Extractable acidity) 1A87% barium chloride-

triethanolamine pH 8.2 (Peech, 1965)

3.2.8 Anuguanilasuunalooou (Cation exchange capacity: CEC) Tagld¥nisve
Y ~ ~ A g A = Y
azaeuna loosualouon TuilenozFaaiidunats uazunuiuouTuilon lovoudie
4 ) o 1
Txdounas l3asooaz 10 lugnwnsa naurwen Tuisy looou udrdiuiuninug

wanilasuunnlooanuesdn (Chapman, 1965)
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3.2.9 APR313000YANNONANVA (Base saturation percentage, %BS) 1AgR1UIU
v k4 v
nnaveslsmanudaswiana ldnaue tazanuguaniasuunaloou (CEC = extractable
bases + extractable acidity) (National Soil Survey Center, 1996) 1INGFAT

%B.S. _ Extractable bses <100

Extractable bases + Extractable acidity

a 4 d 1 a
33 mﬁ’ggmwwmﬂﬂizﬂaummﬂuﬂu

a d a a 12 =\ {
3.3.1 mimmww%ummzﬂammmmuiﬂumum (Clay mineral) ﬁﬁﬂluWﬂ@H‘ﬂWﬂ
a 3 ] an da' v A 4 . . .
AULANNIT 2 thIﬂiLﬂJGl‘i Tae MR NUUVDISIF IO (X-ray diffraction analysis) (Jackson,

o 9

° a ~ ya = =
1965) Tasmsmoymaviuiaaumilerlnoudidle Inunaden TnunaiGons (550 0381
= == == ~AA v Y o 9 A a 4
yaFen) uNNTTEN tazuunTiFeNN0NAIAE ethylene glycol 11a lad liduaTeadns 1w
y [ 4 o { [ a
Taems@euuYedsIadtond (X-ray diffractometer) 1d21wah 14 linlSeueuiuriaves
1INIAIFIU (standard minerals) (Whittig, 1965) tazissmliurnlsmnaveassianie 9 1asls

relative peak height (Jackson, 1965)

a d a a [
33.2 WnsgryianazdSunavews Tusymnvuiansieutls silt fraction)
A, y [ 4 o {
i@ 2-50 TuTnswas Tagds@aenuuveasadiond (Jackson, 1965) 1wan 1a lunlSsuie
AUFHAUDITUIATFIUVBY Brown (Brindley and Brown, 1980) uaalseiiuvnlsuaveaus

¥UA 719 ] 1AYIT relative peak height (Jackson, 1965)
3.4 MIAATIEHNATUTIUING

o w 1 A A Y 1 ~ o Y I o

dredaununnmaau laglsnaesgieu ilnudedilasnisunsn
@13 (impregnation) NOUMNRINUAADG (thin section) NFANEIYATAIIUINGWDIAU AY

Y

a d o J o 1 a [ =1 1
AnTIzRHIUNdoIganssau Inanlss duusnoreAuesnannassgdouadlundeinszaiy
1 b [ Y Y
Faynaaanizouioonds nieunuleusivaziBenioyaau FuAY 1aziQNATTNANINUD
] [ A aAd = a Yy 9 9 ~ a T a ~ o 3
aegauiny swuauliuiineludeungungii lumu 70 osrusaed vdenniu

o o Y < a a £ g’ @ a
mm‘ﬂﬂmm Iﬂﬂﬂ’lﬁllﬂﬁﬂﬁ’liﬂi&ﬂ‘ﬂwa']ﬁ@]ﬂ!'i“]ﬂ! Gﬁﬁlﬂuu’lﬁl’]ﬂﬁﬂﬂlﬂ\‘]@ajwa‘ﬂ
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{ I 4 a o < I o a Aaan
gi 001 ® Nduasson wulysdalesoonlud Wumsildinalgnser vazalasuls
AR v o A A g‘ a9y 2’ 1 o 1 Aa Y o 1
Tuwes ihudiiver wenamhnaudy miheaslundesdiodnsauudniilldlu
AoURYINMA (vacuum drying oven) N1ANAY 60 yuAmATUsON Yszanm 2 ¥2Tue uda
9 v v

iheennlddaiuncaduihe ldmuediaue tazaes q muanududy wagiuwu lvda

y ) vl d o Y o Yy o ~
neseonleaiiaziiosauninhenzudeds udninddoungunilszunn 35-40 ogen

) <3| o 3 0 v 9 A Y a a 0 o
aFea (Junal 24 911 ntiuihndaalaniedlinunlszna 5-8 Jaamas 1inda
a 9 9 Y 2 o 1 Y v Aaa 4 s . .
Amhduladuniiavesdiodns Tagldnadaganonns lua (silicon carbide powder) 1ag
J @ o o a Ao R 9y Y a g y A a ~
1117 boyol 90 1AIBIIAUNTALAIFA INUTAUTIVTEUAT DUNYUNYN 60 DIFUTAIT
<3| v Y o a J 9 Ay @ a ~ A o
e 6 5 Tus dninndevualad Taslsnniidiuwauvosdalnan gi 001 8 fuly

o 14 4
Tnatenase Tunilosoon lae (cyclohexanone peroxide) taz Inupadooniiten (cobalt octeate)
o a o sy ¥y o 2 ny o Y o v Y A

wasnnaadednuua ladiseudoonds aenaliszanm 24 2 Tus rdnhndadinios
Aaunauaziad1orITaneIUIaazB oAU INY AUNTENIRIRE1Tin LTI ST 0.03
a A [ =S 1 4 A A A A 1 9 Y 4
waawas (Tagdunadveasnlead wwlammnsemluman Weaeigalendeganssen

A
Twanlssf Tuernn x-nicols) niuladourunszantlaa’lad (cover glass) 1 lidoegaae

ﬂé’mqamﬁﬁﬁwaﬂiﬂﬁ WOANEIIAdMTIUINGIW0IAY (Berwer, 1964; Bullock ef al., 1985)

a d
4. MINANYivoa

L'
9 a 9 a L4 Y = 1A a
if]‘]Ji’JiJslli’Jﬂ;I‘aVIhlﬂﬁ]"lﬂﬂﬁ’JLﬂiWSWﬁlJ”]JGW]NﬂTfJﬂWW NNAY UASHLIINYIVDINY
[ [ d' [ a 1 a d'd ) a d'd A’ ) a
uaz‘ﬂﬂfasmmuﬂuaﬂymmmmawmmmiﬂgﬂaﬂﬂ"lumnmmﬂm oSz

]
A o W a

anuzidrguesau nlianinademsnsaanTanazmsinananvesdlo
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NauazIa15al

= a A o a A v A do o
nanmsaniaunlgnd leluvsnumamiovelszmalng Taonlununsimia
~ [ o [ ya | o qﬂ// Aa = 3
e lrinazdandadmu Tasldauiludunuivue 6 uSne wamsanyIneluaaau
pazludealfiams dsznouludreanmiall dugwineauiwvesdu dnvazniea

[

AUTIWINGT ANTANINEMNN FUTANUALLALAANULIFITINGVDIAY

9

1. amwim uasdagdnenanuve i
anmimn lluagdaugineauiuuesaunaaoglu 0w 3 a15199 2 uag 3

=
1. iAo 1
vsnauthuusy dumitades dunethane sendadiyu auliannmsuidae

a g [ o Aa g oy 1 [l . .
CYISYATTISTST Apg-Btg-2Bg mq&’ummmﬂumﬂaumwmauéﬁﬁﬂm (semi-recent alluvium)

9
)

Aa A oyd = g’ 1 2’ 9 [ ya 122
auuMsszeiialdiunal msusuiiinhunai ﬂ"lihl‘ViEI”]JFUFNLHGD'W ﬁzﬂuuﬂmu@gaﬂ
N1 2 LﬂJﬁiﬂlﬂl%‘ﬁ"lﬂﬁﬁﬂ’HT

9

A o == = A a ] aA A = =
AuLuLmhaanayalszauaulumass Auanumvasalunes aruyuazd
masstuihaa gadsg@ihmady Tuaudwuannuan 29 99 99 UANAT WUNS
3 =~ (% A a = I 3
arauvouranaztuemMila@liuna1y vaznuanyaeMIInaUVBIANH eI UFUUI
a I 1 a I Aaaa
Ysnanantios apuaanuNT1enaINg (variegated sands) Usmananilos Ugnsenaumues

autlunsarhunansdauilunans (pH 6.0 — 7.0)
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d' o o a Ao =2 Y v Aa
M1919N 2 l,!,ﬁ'ﬂQaﬂﬂmgﬂjqﬂﬂlﬂﬂﬂuﬂﬂ1ﬂﬁﬁﬂﬂ1 6 1P Y

fegan ANty mwdAn  iawmsvesmidady Anvata  anmgilszme  dugiugidszme JagAuuiiaau
AUV (F1.) (3.) FU (%)
Pedon 1 20 200+ Apg-Btgl-Btg2-Btg3-2Bg1-2Bg2- 1 Gently undulating ~ Semi-recent terrace (low) on Semi — recent alluvium
2Bg3-3Bg4 intermontane basin
Pedon 2 21 200+ Apg-Btgl-Btg2-Btg3-Btg4-Btg5- 1 Gently undulating  Intermontane basin floor Semi — recent alluvium
Btg6-Btg7
Pedon 3 33 200 Ap-Bt1-Bt2-Bt3-Bt4-Bt5-Bt6-Btc 5 Undulating Upper part of dissected Colluvium and
footslope residuum derived from
weathered granite
Pedon 4 26 190+ Ap-Bt1-Bt2-Bt3-Bt4-2Btc1-2Btc2- 2 Undulating Erosional terrace (middle) Colluvium over
2Bt5 intermontame residuum derived from
weathered granite
Pedon 5 30 130+ Ap-Btgl-Btg2-Btg3-Btg4-Btcg 3 Gently undulating Lower part of semi — recent Semi — recent alluvium
terrace on intermontane basin
Pedon 6 30 200+ Ap-Bt1-Bt2-Bt3-Bt4-Bt5-Bt6 1 Undulating Top of residual plain Residuum derived from

weathered granite

LT
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MINWN

[ LY a Y v a d' 9 o a d'd
3 uﬁmaﬂymzﬁmgmmawawumﬂﬂumhﬂgﬂaﬂﬂ Glumnmmmm

Fl

W ANWAN aau iiiodu Taseadng Msdaf Ugisewes  vevwa Snmazdu o
au (31.) dyalse uhe  du don auluauy Fudy
Pedon 1 Aeric Endoaqualf, fine-loamy, mixed, semiactive, isohyperthermic
Apg 0-20 10 YR 5/3 SCL 3, f~m, sbk VH F VS/VP 6.0 Cand S Common traces of dead roots
5YR 4/6
Btgl 21-50 10 YR 4/3 SCL 3, f-m, abk VH SF SS/SP 6.5 CandS Common iron — manganese soft
5YR3/4,7.5YR3/3 accumulations
Btg2 50-171 10 YR 5/4,10 YR 5/2 SCL 3, f~m, semi abk SH F MS/MP 6.5 Cand S Common dark Fe — Mn accumulations
7.5YR3/4,10 YR 4/6
Btg3 71 -99 10 YR 5/4,10 YR 5/2 SCL 2, f~m, semi abk SH SF SS/MP 6.5 Aand S Common dark Fe — Mn accumulations
7.5YR 3/4,10 YR 4/6
2Bgl  99-120 Mixed 7.5 YR 6/6 , 10 YR 7/3 SL 2-1, f-m, semi sbk S Fri NS/NP 6.5 Cand S Common vestical sand streaks and few
7.5 YR 5/6 variegated sands
2Bg2 120 - 143 Mixed 7.5 YR 7/4, 10 YR 7/3 SL 2-1, f-m, semi sbk S Fri NS/NP 7.0 CandS Common vestical sand streaks and few
7.5 YR 4/4 variegated sands
2Bg3 143 - 171 Mixed 10 YR 6/6, 10 YR 7/2 LS 1, f-m, sbk S VFri  NS/NP 7.0 Cand S Few variegated sands
7.5 YR 4/4
3Bgd 171 -200+ Mixed 7.5 YR 5/6, 10 YR 7/3 LS 1, f-m, sbk S VFri  NS/NP 7.0 - -
5 YR 4/4

8¢C
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Pedon 2
Apg

Btgl

Btg2

Btg3

Btg4

Btgs

Btg6

Btg7

=
ANAN

(53.)

0-21

21-42

42 -67

67-92

92-110

110-136

136 - 169

169 — 200+

ddu oAy Taseada
Ayalse
Aeric Endoaqualf, fine, mixed, semiactive, isohyperthermic
10 YR 4/2 C 3, m, sbk
5YR4/4
10 YR 4/2 C 3, f-m, semi abk
7.5YR4/4,7.5 YR 2.5/1
10 YR 5/3,10 YR 4/1 C 3, f-m, abk
5YR4/4,7.5 YR 4/4
Mixed 10 YR 4/2, 10 YR 4/1 C 3, f-m, abk
7.5 YR 4/4
10 YR 4/2 C 3, f-m, semi abk
7.5YR4/3,7.5YR2.5/1
10 YR 5/1 C 3, f-m, semi abk
10 YR 4/4,10 YR 4/6
10 YR 5/1 C 3, f-m, semi abk
10 YR 4/4
10 YR 5/1 C 3, f-m, semi abk
10 YR 4/4

=<
nMson
v g =

e U Won
VH VF  VS/VP
VH VF  VS/VP
VH VF  VS/VP
VH VF  VS/VP

H VF  VS/VP

H VF  VS/VP

H VF  VS/VP

H VF  VS/VP

Unseves

auluauu

5.5
6.0
6.5
6.5
6.5
6.5
6.5

6.5

VD ULUA

Fudu
Cand S
Cand S
Cand S
Cand S
Cand S
Gand S

CandS

o A
ANHUZOU 9

Common cracks from surface down to

40 cm

Few fine cracks and few traces of dead

roots

Few traces of dead roots and few fine

cracks

Few traces of dead roots and few fine

cracks

Few traces of dead roots and few fine
cracks
Few traces of dead roots

Few traces of dead roots

Very few traces of dead roots

6¢C
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fudu  awan dau iiiedu Taseada M3adn Ugnsenves  veuwa Snumzd o
(a30.) dymlse wha  Fu_ ddon Auluauy Fudy
Pedon 3 Typic Paleustult, coarse-loamy, mixed, subactive, isohyperthermic
Ap 0-33 Mixed 7.5 YR 4/3,7.5 YR 4/6 SL 2, f-m, semi abk SH Fri VS/NP 6.5 Cand W Few traces of dead roots
Btl 33-46 5YR 4/6 SL 3, f-m, sbk SH Fri NS/NP 5.5 Gand S Few traces of dead roots
Bt2 46 — 69 5YR 4/6 SL 3, f-m, semi sbk SH SF NS/NP 6.0 CandS Common traces of dead roots
5YR3/3
Bt3 69 - 100 5YR 4/6 SL 2, f-m, semi abk SH SF NS/NP 6.5 CandS Few traces of dead roots
5YR3/3
Bt4 100 — 126 5 YR 4/6 SL 2, f-m, semi abk SH SF SS/NP 6.5 CandS Few traces of dead roots
5YR3/3,10 YR 6/4
Bt5 126 — 145 7.5 YR 6/6 SCL 2, f-m, sbk H F SS/NP 7.0 CandS Few traces of dead roots and common
5YR4/6,5YR3/4 patches of Fe — oxide accumulations
Bt6 145 -170 7.5YR6/6,7.5 YR 4/6 SCL 2, f-m, sbk H F SS/SP 7.0 Aand B Few Fe — Mn nodules and concretions
5YR4/6,2.5YR3/6,7.5 YR 2.5/1
Btc 170 — 200 Mixed 10 YR 6/3, 10 YR 5/1 SCL 2, f-m, sbk H F MS/MP 7.0 - Common Fe oxide and Fe — Mn oxide

7.5YR5/6,5 YR 4/6,2.5 YR 3/6,
10 YR 6/8,7.5YR 2.5/2

nodules and concretions

0¢
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a = Aa 2 a ] = aaa o A
YUAU AN aau A1) Iﬂi\?ﬁﬁw N3y ﬂgﬂiﬂT’UEN VDULUA ANHUSOU 9
A
= ¥ A o - ¥ oL
(a30,) dyailse Uy don Fyluguw FUAY
Pedon 4 Typic Plinthustult, coarse-loamy, mixed, subactive, isohyperthermic
Ap 0-26 Mixed 10 YR 6/3,7.5 YR 5/2 SL 2, f-m, sbk SH Fri S/P 6.5 Cand S Common traces of dead roots
Btl 26 — 50 7.5YR6/3 SL 2, f-m, semi sbk SH SF SS/SP 6.0 CandS Common traces of dead roots
Bt2 50-72 7.5YR6/3 SL 2, f-m, sbk SH SF SS/SP 6.0 CandS Few Fe - oxide soft accumulations
10 YR 5/6
Bt3 72 -94 7.5YR 6/3 SL 2, f-m, sbk SH SF SS/SP 6.0 CandS Very few Fe — oxide soft accumulations
10 YR 5/4,5 YR 5/8
Bt4 94 — 121 10 YR 7/2 SL 2, f-m, sbk SH SF SS/SP 5.5 Aand S Few iron oxide and Fe — Mn oxide
10 YR 6/8 accumulations
2Btcl 121 - 143 Mixed 10 YR 7/2,2.5 YR 6/2 SC 3, m-c, semi abk VH VF VS/VP 5.0 Gand S Few fine cracks, common white silt
10 YR 6/6,,10 YR 2/1 patch and common Fe — Mn
2Btc2 143 -170 Mixed 2.5 YR 7/3,2.5YR 5/2 SC 3, m-c, semi abk VH VF VS/VP 5.0 Cand S Few traces of dead roots and common
10 YR 6/6,10 YR 2/1 white silt patches
2Bt5 170 — 190+ 2.5YR 6/2 SC 3, f-m, semi abk H F VS/VP 5.0 - Few white silt patches

2.5YR 4/4,5 YR 4/4,10 YR 2/1

X3
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FUAU  ANWan dau iiiedu Taseada Msdn Ugnsenves  veuwa Snumzd o
(a30.) dymlse wha  Fu ddon Auluauy Fudy
Pedon 5 Aquic Haplutoll, fine-loamy, mixed, semiactive, isohyperthermic
Ap 0-30 7.5 YR 4/2 SC 3, f-m, sbk H VF VS/VP 7.0 Aand S Common traces of dead roots
Btgl 30-57 7.5 YR 6/6 SC 2, f-m, sbk SH VF VS/VP 7.0 CandS Few traces of dead roots
7.5YR3/2
Btg2 57-85 7.5 YR 6/6 SC 2, f-m, sbk SH SF VS/VP 8.0 Cand W Common traces of dead roots and few
7.5YR 32 quartz fragments
Btg3 85-110 7.5 YR 6/6 SC 2, f-m, sbk SH SF VS/VP 8.0 Cand W  Few traces of dead roots
7.5YR3/2
Btg4 110-120 7.5 YR 5/6 SC 2, f-m, sbk SH SF VS/VP 8.0 Aand S Few traces of dead roots
7.5YR3/2
Btcg 120 — 130+ 7.5YR 5/6 SC 2, f-m, sbk SH SF VS/VP 8.0 - Few traces of dead roots
7.5YR3/2
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Fudy  anwdn dau iiiedu Taseada M3dad Ufnsewes  veua Snmazdu o
[GTR) dyalsz wty  du iden fulumny  sudu
Pedon 6 Typic Paleustalf, coarse-loamy, mixed, semiactive, isohyperthermic
Ap 0-30 10 YR 3/2 SL 2, f-m, semi abk SH Fri SS/SP 7.0 Aand W  Few charcoal fragments and few traces of dead roots
Btl 30-50 Mixed 7.5 YR 4/6 , 7.5 YR 3/2 SL 2, f-m, semi abk SH Fri SS/SP 7.0 CandS Few small termite nests and few fine charcoal fragment
Bt2 50-78 7.5 YR 4/6 SCL 2, f-m, semi abk SH Fri MS/SP 7.0 Cand S Some insect’ s holes and large dark root hole slanting across
part of horizon
Bt3 78 — 107 5YR 4/6 SCL 2, f-m, semi abk SH Fri MS/SP 7.0 GandS Trace of dead roots and few incipient Fe-Mn oxide soft nodules
Bt4 107 — 133 5YR4/6 SCL 2, f-m, semi abk SH Fri MS/MP 7.0 CandS  Few Fe-Mn oxide coats and few incipient Fe-Mn oxide soft
nodules
Bt5 133 -165 Mixed 5 YR 4/6 ,5 YR 3/1 SCL 2, f-m, semi abk SH Fri MS/MP 7.0 Gand S Trace of dead roots and few incipient Fe-Mn oxide soft nodules
Bt6 165 — 200+ Mixed 5 YR 4/6,5 YR 3/1 SCL 2, f-m, semi abk SH Fri MS/MP 7.0 - Few dark rock fragments and incipient Fe-Mn oxide soft nodules
* Mg lua1sen q
iitody Tasaashs Mstafa vouAFUAY
S = sand 1 = weak wite SH = slightly hard dlon S = sticky A = abrupt
LS = loamy sand 2 = moderate H = hard MS = moderately C = clear
SL = sandy loam 3 = strong VH = very hard MP = sticky G = gradual
SCL =  sandclayloam  abk = angular blocky S = soft NS = moderately S = smooth
L = loam sbk = subangular blocky ‘?Lu Fri = friable P = plastic W = wavy
CL = clay loam c = coase VFri = very friable SS = slightly sticky
m = medium SF = slightly firm SP = slightly plastic
f = fine F = firm VP = very plastic
VF = very firm VS = verysticky

€
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2. ANHMZNIIYATMFIUINIVRIAY
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ANHAUTNNIATUTIUINGIVDIAUTIUIU 6 DT INMIAATIEHUHUAAL a1
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anbauznNYadugIuInewesFuAuUUNaou 1 uaz 2 I Insedd wvunadnueau
I 1 [ 1A @ a 1 [ 4
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MW 3 naAsdnyUzNNYadug NG VoA 1uaz 2 N1e1Adn N cross nicols

. ¥993191U4AY (1) subrounded quartz (2) subangular quartz (3) VOINADY 1

Y
T Ap FHAMWAN 0-20 LHUALNAT

v. ¥99191uAY (1) subrounded quartz (2) subangular quartz (3) VoIfAoY 1
4 2Bgl ¥39AUAN 99-120 L5 UANAT

A, IAHAUE TR (1) ¥9919luAY (2) voslinou 2 e Ap FNAY
an 0-20 LHUALIAT

3. 09919 1UAU (1) subrounded quartz (2) manganiferrous impregnative

4
s-matrix (3) YOINADU 2 FU Btgl BIIANWAN 20-42 IFUALIAT
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MW 4 LAAIANYUTNNYATUTIUINGVDTADY 2, 3, 5 1Az 6 N1e1AanIN plane light

. Subangular quartz (1) manganiferrous impregnative s-matrix (2) ¥oa7191u
AU (3) UBINADU Fa Ap FNAMUAN 0-30 FUANAT

U. ¥942197TUAY (1) subangular quartz (2) YBINADYU 6 u Ap $1ANUAN 0-
25/30 IFUAIAT

f1. Clay infilling (1) ¥04219TuAY (2) vosAUNADY 2 T Btg3 ¥29A11an
67-92 IFUANAT

4. Subrounded quartz (1) ¥oa19ludu (2) Aumilenadoufinfosinaay

9
(3) voInaDU 3 U Btc $9ANINAD 170-200 L UANAT
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MW 5 ugasanBUTNNadugIUINGWDIRADU 3, 4 g 6 Mo lAanIN plane light LAY

cross nicols

n. ¥093191UAY (1) MIAADUUBIAUMHEIMNUHITIFI14 (2) subrounded
quartz (3) Y99NADU 3 1 BB 329011080 69-100 uAmAT M1oldann
plane light

v. Foeialudu (1) azwudeuaumilonssinasaiead (2) subrounded
quartz (3) V99NADU 3 1 BtS $290110AN 126-145 udimns nold
NN cross nicols

. #9919 1uAY (1) manganiferrous impregnative s-matrix (2) VoIfinoU 4 ‘f?u
2BtS ¥9ANNAN 121-143 1sudinns 7aldan1n cross nicols

4. Subrounded quartz (1) ¥o913luAu (2) azwnuioudumilorssninus
A0 (3) VOIAUNADU 6 Fu Bt3 ¥29A210380 30-50 lsudmag neld

@NIN cross nicols
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v ] Y 14 ' Y
Tusuauarmumsnaeudeaumiennnausuuuasnasayluausuais iuiy
AUANNAN TAgNUMIIATOUYOIAUINIID (clay coatings) AZMIUTTY (infill) Ture9I19
A <3 . . = & £ o & S a '
LASNUMTIAAD VLU UUYUIALAN (microlaminated) Tusiaou 4 ¥u Btl F9dailuruaual

[

aa da A
AUINYD15QAN (Buol ef al., 2003)

Qﬂl/ a 1 9 =} v o 3 Ao o o = 1
luFuauaanUNIaNoUNANVDALINMLATINAINUIMANNI VAN UL UNAD LY
~ qu‘ dy dy ~ v o = [ ~ <

110 Tuiaou 1 ¥u 2Bgl WUNULHONTIWAIN UL IUNAND WU UINNVOININMHALAZINGD
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luiaou 2 uazYeI¥u 2Btcl WADU 4 WUNUILIDNTIWAINUUIUNA D UUUVDIATUDIUA
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(carbonate impregnated s-matrix) 143 Bt 1 finow 5 uazfinou 6 LaznuNIaNoUNANYDY
o P o = . H = v a
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< a 1 Aa [ g’ ] ] @
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2003)
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(191, 2548; Buol ef al., 2003) LA HOANADINUNANIANEINIUTINGIUDIAUNNLLII AIOAT

Tueymavadumiieaas lueyniavuanseutl

ANHUTNNYATUFIUING ANHULTNNAUFIUINNTUINUDIAY LAZANHUEN
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pUNIANIIBOY TUNTY 282 - 911, 28 — 186, 550 — 789, 386 — 673, 112 — 316, LAz 584 — 694
ﬂ%ﬂﬂ"ﬁ]ﬁjaﬂﬁl NN L!,ﬁ$5ﬂ‘]sltll8fﬂiL!ﬁ]ﬂf‘l'i3ﬁ]1EJ‘UEN‘1/]iWﬂﬁLLu%IﬁMﬁﬂﬁﬁﬂWﬂﬂﬂmaﬂ
Yy A A = Y A d? =< oaj Ao [l
YLIUNADU 1 ‘VlﬂTiL!fﬂﬂﬂﬁ$mEJ‘U’ENT]31811LLu%Iu&JLWiJ‘lluglﬁJﬂﬂNﬁﬂ leuummm"lu

AOIDINIIFIAIN (lithologic discontinuity) (Soil Survery Division Staff, 1993)

Y v
msuannszaeveteymavanseuthlusuauae q vesauniinmsdnm
wunegluiide 23 - 512 nsuaen lansu Taofinow 199 6 1A 23 — 456, 304 — 456, 110 —
167,90 — 267, 314 — 510 118 167 — 237 A5UABN 1ansy MUEIAY anEUTMTUINNTZIIEUDY

1 = 9 =
E]“Lgﬂ?ﬂeUUKS"WIiWEJLL‘]SJ\? mulengmmﬂuuaﬂammmmaﬂ

dmsumsuannszasveynInaumileIvesauiimsany laweglundy 66
— 668 nsuAen lansu Taofinou 1096 In10gluraa 66 — 262, 358 — 668, 96— 341, 87—
525, 112— 316 ag 104 —200 n5uaen lansy awday uualtuveseynmaaumiiondiu
(= 9 A d? = 9 =~ ~ ~ a ~ =
Ty D TuwvIuawaNuan endu iaoun 1 uvagiiaou 5 oYNIAAUKLEIL

9 =
uun THUaAINANNEAN

anyuzmMIuInnIzNevoteymaanluuTnua q Anmsansmunaului
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ABY 2, 3,418 6 UNMINNAUYBIRUMHEIDgNFAIUMNANNAN uazilTuauiie
A 3 o’/’ A aa o A A 9 . 1 = = [
wonaziluduAuININg0153aan 18 (Soil Survey Staff, 1996) dIudinou 1 Ueymans ey
4 Y zﬂy a I A =KX A ' £ Jya A Y oyc'u
paAllszneunan weduwiluaunswaudiauI Fuilulnauianuglumsguiig
A 1 1 a I 1 1 1o Y g’ 2 o ya Y
eanngesInluauiiuresivna vy Mildmsssueiuazemad ilvauuadeg
a A vAa a A o A Aa a @A a =
wazgaulgaauia lugimsuannlasuduiesnnluauiilsnaeymadumier uag

Y

aUNTEINDA1 (Brady, 1990)

a

2. ANMUHUMUUTINVUDIAY

ANUHUUTINYOIAUVEIANTAHINMIANYY nuhliaeglusie 1.19 - 1.65

[ 1 4 =l 1 ] c; = 1 9 d'
WAZNTUABGNINANILAT UA1DE THYIAIDIADUTINGY (MW7)
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-1 : -1
Sand (g kg™) Silt (g kg™)
200 400 600 800 1000 0 100 200 300 400 500
o K K K . o K K K . .
20 9 20 9
40 4 40 4
60 9 60
E 80 9 ’é‘ 80
A o
£ 100 £ 1004
o o
[ Q
o 120 0O 120 4
140 9 140 4
160 4 160
180 4 180
200 200
Clay (g kg™
y (9 Kg
0 200 400 800
0 K X
20 4
40 4
60 <
E 80 <
e
< 100 +
2
O 120 4
140
160 <
180 «
200
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—8—pedon 1l —&—pedon?2 —¥—pedon 3 =X¥¢=pedon4 —e—pedon5 —e—pedonb

3 v o 1 a Y
mwﬁ 6 ANVANNUTITHINDUNIANG Y 61§ﬂ1ﬂ‘1/l§1‘(’1!lf]9_1\1 LLQ%@HﬂWﬂﬂHLWﬁﬂ’JﬂUﬂ’NNﬁﬂ

a d‘ ) =
VDIAUNNINITANEAN
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Bulk density (Mg g™

11 1.2 13 14 15 1.6 17 18
0 2 2 2 2 2 2

20 4

40 4

60 -

80 1

100 A

Depth (cm)

120 4

140 1

160 1

180 1

200

—8—pedon 1l —&—pedon2 ——pedon3 =X¥=pedon4 —e—pedon5 —e—pedonb

H v o d 1 ] a o a { o
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Depth (cm) Horizon Clay fraction Silt fraction
Kao 1 Smec Qtz Fel Qtz Fel Mi
Pedon 1 Aeric Endoaqualf, fine-loamy, mixed, semiactive, isohyperthermic
0-20 Apg XXX XXX tr tr - XXXx  tr tr
50-71 Btg2 XXX XX tr tr - XXXX  tr -
99 -120 2Bgl XXX XX tr tr - XXXx  tr tr
171 — 200+ 3Bg4 XX XX X tr - XXXX tr -
Pedon 2 Aeric Endoaqualf, fine, mixed, semiactive, isohyperthermic
0-21 Apg XXX X X tr - XXXx  tr tr
21-42 Btgl XXX X X tr - XXXX  tr -
67-92 Btg3 XXX X X tr - XXXX  tr tr
110-136 Btg5 XXX X X tr - XXXX tr -
169 — 200+ Btg7 XXX X X tr - XXXX  tr -
Pedon 3 Typic Paleustult, coarse-loamy, mixed, subactive, isohyperthermic
0-33 Ap X X - XXX - XXXX  tr -
33-46 Btl X X - XXX - XXXX  tr -
69 — 100 Bt3 XX XX - XX - XXXX tr -
126 — 145 Bt5 XX XX - X - XXXX  tr -
170 -200 Btc XX XX - X - XXXX  tr -
Pedon 4 Typic Plinthustult, coarse-loamy, mixed, subactive, isohyperthermic
0-26 Ap X XX - X tr XXXX - -
26 —-50 Btl XX X - X tr XXXX - -
72 -94 Bt3 X XX - XX tr XXXX - -
121 - 143 2Btcl X XX - X tr XXXX - -
170 — 190+ 2Bt5 XX XX tr tr - XXXX - -
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Depth (cm) Horizon Clay fraction Silt fraction
Kao 1 Smec Qtz Fel Qtz Fel Mi
Pedon 5 Aquic Haplutoll, fine-loamy, mixed, semiactive, isohyperthermic
0-30 Ap XX X tr X tr XXXX X -
30-57 Btgl XXX XX - tr - XXXX X -
57-285 Btg2 XX X tr tr - XXXX X -
120 — 130+ Btcg XX X tr tr - XXXX X -
Pedon 6 Typic Paleustalf, coarse-loamy, mixed, semiactive, isohyperthermic
0-30 Ap XX X - X tr XXXx  tr -
30-50 Btl X X - X tr XXXX  tr -
78 — 107 Bt3 XX XX - tr tr XXXX  tr -
133 -165 BtS XX XXX - tr tr XXXX  tr -
165 - 200+ Bt6 XX XXX - tr - XXXX  tr -
HUYLHE

xxxx = dominant (>60%)

tr = trace (<5%)

xxx = large (40-60%)

- =not detected

xx = moderate (20-40%)

x = small (5-20%)

Kao = Kaolinete, Smec = Smectite, 11 = Illite, Qtz = Quartz, Feld = Feldspar, Mi = Mica
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2 0-30 141 (1) 114 (2) 552 (1) 132 (2) 82.8 (3) 9 thunais
30-100 7.7 (1) 20 (1) 419 (1) 148 (2) 88.9 (3) 8 thunais
3 0-30 63 (1) 114 (2) 458 (1) 112 (2) 214 (1) 7 éﬁ
30-100 24 (1) 02 (1) 440 (1) 24 (1) 253 (1) 4 éﬁ
4 0-30 3.7 (1) 04 (1) 439 (1) 24 (1) 31.5 (1) 5 th
30- 100 0.8 (1) 0.7 (1) 272 (1) 1.8 (1) 18.4 (1) 5 éi”l
5 0-30 212 (2) 935 (3) 238.8 (3) 145 () 88.9 (3) 13 N
30-100 23 (1) 147 (2) 174.0 (3) 1.1 (2 95.6 (3) 11 1hunang
6 0-30 123 (1) 10.1 (2) 1559 (3) 82 (1) 922 (3) 10 1hunang
30-100 24 (1) 43 (1) 136.0 (3) 3.7 (D) 80.5 (3) 9 1thunais

HU8LHe  OM = organic matter, Avail. P = available phosphorus, Avail. K = available potassium, CEC = cation exchange capacity, BS = bases saturation
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I

II

ABBUILHINAAAY (Soil profile description)

Information on the site

Profile symbol
Soil name

Classification

Date of examination

Described by

Location

Elevation

Map sheet number

Landform

1. Physiographic position

2. Surrounding land form

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature

Climate

Other

Pedon 1

: Pedon 1

Mae Sai

. Aeric Endoaqualf, fine-loamy, mixed, semiactive,

isohyperthermic

. December 24, 2006

Thanachit, Bhannapitch Samrit, Sidtan Chompookaew

Changwat Lamphun

. Approximately 304 m (MSL)
© 47451 Coordination : 47 2042893", 493587"

: Semi — recent terrace (low) on intermontane basin

: Gently undulation

1 1% Aspect : 135Azi

: Longan orchard, used to be paddy rice

Approximately 1,300 mm
. Approximately 26 'C

: Tropical savanna

78

: Irb Kheoruenromne, Somchai Anusontpornperm, Suphicha

: Ban Ban Sam, Tambon Muang Noi, Amphoe Pasang,

: Agricultural and settlement, banana, coconut, rain tree,

bamboo

General information on the soil

Parent material
Drainage

Permeability

: Semi — recent alluvium
: Moderately well - drained

: Moderate



Runoff

Depth of groundwater

III Profile description

Horizon

Apg

Btgl

Btg2

Depth (cm)

0-20

20-50

50-71

79

. Slow

: Deeper than 2 m at time of sampling

Description

Brown (10YR 5/3) 80% and many yellowish red (5YR 4/6) 20%
mottles; sandy clay loam; strong fine and medium subangular
blocky structure; vary hard dry, firm moist, very sticky and very
plastic; common very fine, few fine vesicular and fine simple
tubular pores; many very fine and fine roots; common traces of dead
roots; moderately acid (field pH 6.0); clear and smooth boundary to
Btgl.

Brown (10YR 4/3) and many dark reddish brown (5 YR 3/4), dark
brown (7.5 YR 3/3) mottles; sandy clay loam; strong fine and
medium angular blocky structure; very hard dry, slightly firm moist,
slightly sticky and slightly plastic; few faint clay coats on pore
walls, few traces of dead roots; common very fine and fine vesicular
and few fine simple tubular pores; common very fine and fine roots;
common iron — manganese soft accumulation; slightly acid (field
pH 6.5); clear and smooth boundary to Btg2.

Mixed yellowish brown (10 YR 5/4) 50%, grayish brown ( 10 YR
5/2) 10% and many dark brown ( 7.5 YR 3/4) 30%, dark yellowish
brown (10 YR 4/6) 5% mottles; sandy clay loam; strong fine
medium semi-angular blocky structure; slightly hard dry, firm
moist, moderately sticky and moderately plastic; few faint clay coats
on pore walls and ped faces; few very fine and common fine
vesicular and few fine simple tubular pores; few very fine and fine
roots; common dark Fe-Mn soft accumulations (7.5 YR 2.5/1) 5%;

slightly acid (field pH 6.5); clear and smooth boundary to Btg3.



Btg3

2Bgl

2Bg2

2Bg3

71-99

99 -120

120 - 143

143 - 171

80

Mixed yellowish brown (10 YR 5/4) 20%, grayish brown (10 YR
5/2) 10% and dark brown (7.5 YR 3/4) 65%, dark yellowish brown
(10 YR 4/6) 3% mottles; sandy clay loam; moderate fine and
medium semi-angular blocky structure; slightly hard dry, slightly
firm moist, slightly sticky and moderately plastic; very few faint
clay coats on pore walls and ped faces; common faint clay bridges
among sand grains; common very fine and few fine vesicular and
few fine tubular pores; few very fine and fine roots; common dark
Fe-Mn soft accumulations (7.5 YR 2.5/1) 2%; slightly acid (field pH
6.5); abrupt and smooth boundary to 2Bg]1.

Mixed reddish yellow (7.5 YR 6/6) 30%, very pale brown (10 YR
7/3) 10% and dark brown (7.5 YR 3/4) 65%, dark yellowish brown
(10 YR 4/6) 3%; sandy loam; moderate weak fine and medium
subangular blocky structure; soft dry, friable moist, non-sticky and
non-plastic; common fine mica flakes; common very fine and fine
vesicular pores; practically no roots; common vertical sand streaks
and few variegated sands; slightly acid (field pH 6.5); clear and
smooth boundary to 2Bg2.

Mixed pink (7.5 YR 7/4) 30%, very pale brown (10 YR 7/3) 10%
and many brown (7.5 YR 4/4) 60% mottles; sandy loam;
moderately weak fine and medium subangular blocky structure; soft
dry, friable moist, non-slightly and non-plastic; common fine mica
flakes; common very fine and fine vesicular pores; practically no
roots; common vertical sand streaks and few variegated sands;
neutral (field pH 7.0); clear and smooth boundary to 2Bg3.

Mixed brownish yellow (10 YR 6/6) 30%, light gray (10 YR 7/2)
10% and brown (7.5 YR 4/2) 60% mottles; loamy sand; weak fine
and medium subangular blocky structure; soft dry, very friable
moist, non-ssticky and non-plastic; few fine mica flakes; few fine

and common medium vesicular pores; practically no roots; few
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variegated sands; neutral (field pH 7.0); abrupt and smooth

boundary to 3Bg4.

3Bg4 171 — 200+ Mixed strong brown (7.5 YR 5/6) 50%, very bale brown (10 YR

7/3) 30% and reddish brown (5 YR 4/4) 20% mottles; sand; very

weak fine and medium subangular blocky structure; soft dry, very

friable moist, non-slightly and non-plastic; few fine mica flakes; few

fine and common medium vesicular pores; practically no roots; few

variegated sands; neutral (field pH 7.0).

I Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

Map sheet number

Landform

1. Physiographic position

2. Surrounding land form

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature

Climate

Pedon 2

: Pedon 2

Mae Sai

: Aeric Endoaqualf, fine, mixed, semiactive, isohyperthermic
: December 25, 2006

: Irb Kheoruenromne, Somchai Anusontpornperm, Suphicha

Thanachit, Bhannapitch Samrit, Sidtan Chompookaew

: Ban Ton Hieo, Tambon Yang Nuong Amphoe Saraphi,

Changwat Chiang Mai

. Approximately 296 m (MSL)

. 4846 111 Coordination : 47 2066904", 504499"

: Intermontane basin floor
: Gently undulation
1% Aspect : 90Azi

: Longan orchard
Approximately 1,300 mm
: Approximately 26 °C

: Tropical savanna



Other
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. Agricultural, bamboo and jack friut

II General information on the soil

Parent material

Drainage
Permeability

Runoff

Depth of groundwater

III Profile description

Horizon

Apg

Btgl

Btg2

Depth (cm)

0-21

21-42

42 - 67

: Semi — recent alluvium

: Somewhat poorly drained
: slow

: Slow

. Deeper than 2 m at time of sampling

Description

Dark grayish brown (10 YR 4/2) 98% and reddish brown (5 YR 4/4)
2%mottles; clay; strong medium and cracks subangular blocky
structure; very hard dry, very firm moist, very sticky and very
plastic; few traces of clay coats; few traces of dead roots and few
fine cracks; common very fine and fine vesicular and few fine
simple, dendritic tubular pores; many very fine and fine common
medium roots; common cracks from surface down to 40 cm;
strongly acid (field pH 5.5); clear smooth boundary to Btgl.

Dark grayish brown (10 YR 4/2) 60% and brown (7.5 YR 4/4) 35%,
black (7.5 YR 2.5/1) 5% 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 and ped
faces; common soft Fe-Mn oxide accumulation; very few very fine,
few fine medium vesicular and few fine tubular pores; common very
fine and fine medium roots; few fine cracks, few traces of dead
roots; moderately acid (field pH 6.0); clear smooth boundary to
Btg2.

Mixed brown (10 YR 5/3) 50% , dark gray (10 YR 4/1) 10% and

reddish brown ( 5 YR 4/4) 5%, brown ( 7.5 YR 4/4) 30% mottles;



Btg3

Btg4

Btg5

67-92

92-110

110- 136
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clay; strong fine and medium angular blocky structure; very hard
dry, very firm moist, very sticky and very plastic; common faint
clay coats on pore walls and ped faces; common soft accumulation
of Fe-Mn oxides black (7.5 YR 2.5/1) 15%; few very fine, fine
vesicular and fine tubular pores; common very fine and fine medium
roots; few traces of dead roots, few fine cracks; slightly acid (field
pH 6.5); clear and smooth boundary to Btg3.

Mixed dark grayish brown (10 YR 4/2) 40%, dark gray (10 YR 4/1)
10% and brown (7.5 YR 4/4) 45%, Fe-Mn 5%; clay; strong fine and
medium angular blocky structure; very hard dry, very firm, very
sticky and very plastic; common distinct clay coats on pore walls
and ped faces; common soft accumulation of Fe-Mn oxides black
(7.5 YR 2.5/1) 15%; common very fine and fine vesicular and fine
tabular pores; common very fine and fine few medium roots; few
traces of dead roots and few fine cracks; slightly acid (field pH 6.5);
clear and smooth boundary to Btg4.

Dark grayish brown (10 YR 4/2) 35% and brown (7.5 YR 4/3) 60%
Fe-Mn black (7.5 YR 2.5/1) 5% mottles; clay; strong fine and
medium semi-angular blocky structure; hard dry, very firm moist,
very sticky and very plastic; many distinct clay coats on pore walls
and ped faces; few soft Fe-Mn oxide accumulation; few very fine
and common fine vesicular and fine tubular pores; few very fine,
and fine medium roots; few traces of dead roots and few fine cracks;
slightly acid (field pH 6.5); clear and smooth boundary to Btg5.
Gray (10 YR 5/1) 20% and dark yellowish brown (10 YR 4/4) 70%,
dark yellowish brown (10 YR 4/6) 10%; clay; strong fine and
medium semi-angular blocky structure; hard dry, very firm moist,
very sticky and very plastic; many prominent clay coat on pore
walls and ped faces; few fine cracks and fine mica flakes; few very

fine and fine vesicular and fine tubular pores; few very fine and fine



Btg6  136- 169

Btg7 169200+

I Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

Map sheet number

84

roots; few traces of dead roods; slightly acid (field pH 6.5); gradual
and smooth boundary to Btg6.

Gray (10 YR 5/1) 20% and dark yellowish brown ( 10 YR 4/4)
80%; clay; strong fine and medium semi-angular blocky structure;
hard dry, very firm moist, very sticky and very plastic; many
prominent clay coat on pore walls and ped faces; few fine cracks
and very few very fine mica flakes; few very fine and fine vesicular
and common fine few medium tubular pores; very fine and fine
roots; few traces of dead roots; slightly acid (field pH 6.5); clear
smooth boundary to Btg7.

Gray (10 YR 5/1) 30% and dark yellowish brown (10 YR 4/4) 70%
mottles; clay; strong fine and medium semi-angular blocky
structure; hard dry, very firm moist, very sticky and very plastic;
many prominent clay coat on pore walls and ped faces; few fine
cracks; few very fine and fine vesicular and common fine and few
medium tubular pores; very fine and fine roots; very few traces of

dead roots; slightly acid (field pH 6.5).

Pedon 3

: Pedon 3

: Typic Paleustult, coarse-loamy, mixed, subactive, isohyperthermic

: December 25, 2006

: Irb Kheoruenromne, Somchai Anusontpornperm, Suphicha
Thanachit, Bhannapitch Samrit, Sidtan Chompookaew

: Ban Huay Nam Dib, Tambon Ban Hoang Amphoe Ban
Hoang, Changwat Lumphun

. Approximately 362 m (MSL)

. 47451V Coordination : 47 2022925, 484285"



Landform

1. Physiographic position

2. Surrounding land form

3. Slope on which profile site

Land use

Annual rainfall
Mean temperature

Climate
Other

II General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of groundwater

II1 Profile description

Horizon Depth (cm)

85

: Upper part of dissected footslope
: Undulating
1 5% Aspect : 290Azi

: Mixed longan and mango orchards

Approximately 1,300 mm

. Approximately 26 ‘C

: Tropical savanna

. Agricultural; banana, tamarind, papaya and settlement

: Colluvium and residuum derived from weathered
: Well drained

: Moderate

: Moderate

: Deeper than 2 m at time of sampling

Description

Ap 0 -24/33 Mixed brown ( 7.5 YR 4/3) 60% and strong brown ( 7.5 YR 4/6);

sandy loam; moderate fine and medium semi-angular blocky

structure; slightly hard dry, friable moist, very sticky and non-

plastic; common very fine and fine vesicular pores; common very

fine and fine roots; few traces of dead roots; slightly acid (field pH

6.5); clear and wavy boundary to Bt1.

Btl 33 - 46 Yellowish red (5YR 4/6) sandy loam; strong fine and medium

subangular blocky structure; slightly hard dry, friable moist, non-

sticky and non-plastic; few faint clay coats on pore walls and clay



Bt2

Bt3

Bt4

Bt5

46 - 69

69 - 100

100 - 126

126 - 145
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bridges among sand grains; very few Fe-Mn soft accumulation;
common very fine and fine vesicular pores and few fine simple
tubular pores; common very fine, fine roots; few traces of dead
roots; strongly acid (field pH 5.5); gradual and smooth boundary to
Bt2.

Yellowish red (5 YR 4/6) 90% and dark reddish brown (5 YR 3/3)
10% mottles; sandy loam; strong fine and medium semi angular
blocky structure; slightly hard dry, friable moist, non-sticky and
non-plastic; few faint clay coats on pore walls and clay brides
among sand grains; one termite nest , few soft Fe-Mn
accumulations; common very fine and fine vesicular pores; common
very fine, fine roots; common traces of dead roots; moderately acid
(field pH 6.0); clear and smooth boundary to Bt3.

Yellowish red (5 YR 4/6) 60% and dark reddish brown (5 YR 3/3)
40% mottles; sandy loam; moderate fine and medium semi angular
blocky structure; sticky hard dry, slight friable moist, non-sticky and
non-plastic; few fain clay coats on pore walls and few soft Fe-Mn
accumulations; common very fine and fine vesicular pores; common
very fine and fine roots; common traces of dead roots; slightly acid
(field pH 6.5); clear and smooth boundary to Bt4.

Yellowish red (5 YR 4/6) 60% and dark reddish brown (5 YR 3/3)
30%, light yellowish brown (10 YR 6/4) mottles; sandy loam;
moderate fine and medium semi angular blocky structure; sticky
hard dry, slightly firm moist, slightly sticky and non-plastic; few
faint clay coats on pore walls and clay brides among sand grains;
common soft Fe-Mn accumulation; few very fine and common fine
vesicular pores; few very fine and few very fine and fine roots; few
traces of dead roots; slightly acid (field pH 6.5); clear and smooth
boundary to Bt5.

Reddish yellow (7.5 YR 6/6) 20% and yellowish red (5 YR 4/6)



Bt6

Btc

145-170

170 - 200

87

50%, dark reddish brow (5 YR 3/4) 30% mottles; sandy clay loam;
moderate fine and medium subangular blocky structure; hard dry,
firm moist, slightly sticky and non-plastic; common faint clay coats
on pore walls and ped faces and clay bridge among sand grains;
common soft Fe-Mn accumulations; few very fine and common fine
vesicular and few fine simple tubular pores; few very fine and fine
root; few traces of dead roots and common patches of Fe oxides
accumulations; neutral (field pH 7.0); clear and smooth boundary to
Bt6.

Mixed Reddish yellow (7.5 YR 6/6), strong brown (7.5 YR 4/6)
20% and yellowish red (5 YR 4/6) 25%, dark red (2.5 YR 3/6) 5%,
very dark brown (7.5 YR 2.5/2) 10% mottles; sandy clay loam;
moderate fine and medium subangular blocky structure; hard dry,
firm moist, slightly sticky and slightly plastic; common faint clay
coats on pore walls and ped faces and clay bridge among sand
grains; common soft Fe-Mn accumulations and few variegated
sands; few very fine and common fine vesicular and few fine simple
tubular pores; very few very fine and fine roots; few Fe-Mn nodules
and concretions; neutral (field pH 7.0); abrupt and smooth boundary
to Btc

Mixed Pale brown (10 YR 6/3) 30%, gray (10 YR 5/1) 20% and
strong brown (7.5 YR 5/6) 20%, yellowish red (5 YR 4/6) 20%,
dark red (2.5 YR 3/6) 2%, brownish yellow (10 YR 6/8) 3% and
very dark brown (7.5 YR 2.5/2) mottles; very gravelly sandy clay
loam; moderate fine and medium subangular blocky structure; hard
dry, firm moist, moderately sticky and moderately plastic; common
faint clay coats on pore walls and ped faces and on nodule surfaces;
some spot of weathered rock; few very fine, fine vesicular and fine
simple tubular pores; practically no roots; common Fe oxide and Fe-

Mn oxide nodules and concretions; neutral (field pH 7.0).



|

I

88

Pedon 4
Information on the site
Profile symbol : Pedon 4
Soil name
Classification : Typic Plinthustult, coarse-loamy, mixed, subactive,
isohyperthermic
Date of examination : December 25, 2006
Described by : Irb Kheoruenromne, Somchai Anusontpornperm, Suphicha
Thanachit, Bhannapitch Samrit, Sidtan Chompookaew
Location : Ban Pang Ko Tan, Tambon Nakhon Chedi, Amphoe Pasang,
Changwat Lumphun
Elevation . Approximately 332 m (MSL)
Map sheet number L 47451 Coordination : 47 2033603, 486890
Landform

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

Land use

Annual rainfall
Mean temperature

Climate
Other

General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of groundwater

. Middle erosional terrace intermontane
: Undulating
1 2% Aspect : 250Azi

: Longan orchard mixed with mango and jack fruit

Approximately 1,300 mm

. Approximately 26 °C

: Tropical savanna

: Agricultural and settlement

: Colluvium over residuum derived from weathered granite
: Well drained

. Moderate

: Moderate

. Deeper than 2 m at time of sampling



III Profile description

Horizon

Ap

Btl

Bt2

Bt3

Depth (cm)

0-26

26 -50

50-72

72 -94

89

Description

Mixed pale brown (10 YR 6/3) 60%, and brown (7.5 YR 5/2) 40%;
sandy loam; moderate fine and medium subangular blocky
structure; slightly hard dry, friable moist, sticky and plastic; few
variegated sands; common very fine and fine vesicular pores; many
very fine and fine common medium roots; common traces of dead
root; slightly acid (field pH 6.5); clear and smooth boundary to Btl.
Light brown (7.5 YR 6/3); sandy loam; moderate fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
slightly sticky and slightly plastic; few faint clay coats on pore walls
and clay bridges among sand grains; common variegated sands;
common very fine and fine few medium vesicular pores; common
very fine and fine roots; common traces of dead roots; moderately
acid (field pH 6.0); clear and smooth boundary to Bt2.

Light brown (7.5 YR 6/3) 98% and yellowish brown (10 YR 5/6)
2% mottles; sandy loam; moderate fine and medium subangular
blocky structure; slightly hard dry, slightly firm moist, slightly
sticky and slight plastic; few faint clay coats on pore walls and clay
bridges among sand grains; common variegated sands; common
very fine and fine few medium vesicular pores; common very fine
and fine roots; few Fe oxides soft accumulations; moderately acid
(field pH 6.0); clear and smooth boundary to Bt3.

Light brown (7.5 YR 6/3) 95% and yellowish brown (10 YR 5/4)
3%, yellowish red (5 YR 5/8) 2% mottles; sandy loam; moderate
fine and medium subangular blocky structure; slightly hard dry,
slightly firm moist, slightly sticky and slight plastic; few faint clay
coats on pore walls and clay bridges among sand grains; common
variegated sands; few very fine common fine and few medium

vesicular pores; few very fine and fine roots; very few Fe-oxide soft



Bt4

2Btcl

2Btc2

94 -121
121 - 143
143 - 170

90

accumulation; moderately acid (field pH 6.0); clear and smooth
boundary to Bt4.

Light gray (10 YR 7/2) 92% and brownish yellow (10 YR 6/8) 2%
mottles; slightly gravelly sandy loam; slightly hard dry, slightly firm
moist, slightly sticky and slight plastic; moderate fine and medium
subangular blocky structure; few faint clay coats on pore walls and
clay bridges among sand grains; common variegated sands; few
very fine and fine medium vesicular pores; very few very fine and
fine roots; few iron oxide and Fe-Mn oxide accumulation; strongly
acid (field pH 5.5); abrupt and smooth boundary to 2Btc].

Light gray (10 YR 7/2) 50%, pale red (2.5 YR 6/2) 28% and
brownish yellow (10 YR 6/6) 2%, Fe-Mn oxide black (10 YR 2/1)
20% mottle; very gravelly sandy clay; strong medium and course
semi-angular blocky structure; very hard dry, very firm moist, very
sticky and very plastic; common faint clay coats on pore walls and
ped faces; few variegated sand; few very fine and fine vesicular and
fine simple tubular pores; practically no roots; few fine cracks,
common white silt patch and common Fe-Mn concretion and
nodules; very strongly acid field pH 5.0; gradual and smooth
boundary to 2Btc2.

Light reddish brown(2.5 YR 7/3) 60%, weak red (2.5 YR 5/2 )18%
and brownish yellow (10 YR 6/6) 2%, Fe-Mn oxide black (10 YR
2/1) 20% mottles; very gravelly sandy clay; strong medium and
course semi-angular blocky structure; very hard dry, very firm
moist, very sticky and very plastic; common faint clay coats on pore
walls and ped faces; few variegated sand and common Fe-Mn
concretions and nodules; very few very fine and fine vesicular and
few fine tubular pores; practically roots; few traces of dead roots
and common white silt patches; very strongly acid (field pH 5.0);

clear and smooth boundary to 2Bt5.



2Bt5 170 — 190+

I Information on the site

Profile symbol
Soil name

Classification

Date of examination

Described by

Location

Elevation

Map sheet number
Landform
1. Physiographic position

2. Surrounding land form

91

Pale red (2.5 YR 6/2) 70% and reddish brown (2.5 YR 4/4) 15%,
reddish brown (5 YR 4/4) 5% Fe-Mn oxide black (10 YR 2/1) 10%
mottles; slightly gravelly sandy clay; strong fine and medium semi-
angular blocky structure; hard dry, Firm moist, very sticky and very
plastic; common faint clay coats on pore walls and ped faces; few
variegated sand and Fe-Mn oxide nodules and concretions; very
few very fine and few vesicular and few fine tubular pores;
practically no roots; few white silt patches; very strongly acid (field

pH 5.0).

Pedon 5

: Pedon 5
: Aquic Haplutoll, fine-loamy, mixed, semiactive,
isohyperthermic

: December 26, 2006

: Irb Kheoruenromne, Somchai Anusontpornperm, Suphicha
Thanachit, Bhannapitch Samrit, Sidtan Chompookaew

: Ban Tan, Tambon Harn Kaew, Amphoe Hang Done,
Changwat Chiang Mai

: Approximately 291 m (MSL)

© 47461 Coordination : 472059543%, 493183"

: Lower part of semi-recent terrace on intermontane basin

: Gently undulating

3. Slope on which profile site  : 3% Aspect : 45Azi

Land use

: Longan orchard mixed with mango, coconut and paddy

field



Annual rainfall

Mean temperature

Climate

Other

92

Approximately 1,300 mm
. Approximately 26 'C

: Tropical savanna

: Agricultural and settlement

II General information on the soil

Parent material

Drainage
Permeability
Runoff

Depth of groundwater

III Profile description

Horizon

Ap

Btgl

Depth (cm)

0-30

30-57

. Semi-recent alluvium

: Somewhat poorly drained
. Slow

: Slow

. Deeper than 0.8 m at time of sampling

Description

Brown 7.5 YR 4/2; slightly gravelly sandy clay; strong fine and
medium subangular blocky structure; hard dry, very firm moist,
very sticky and very plastic; very few variegated sands; few very
fine and common fine vesicular and few fine simple tubular pores;
many very fine and fine medium and course roots; common traces
of dead roots; neutral (field pH 7.0); abrupt and smooth boundary to
Btgl.

Reddish yellow 7.5 YR 6/6 and Fe-Mn oxide dark brown ( 7.5 YR
3/2) 10%; slightly gravelly sandy clay; moderate fine and medium
subangular blocky structure; slightly hard dry, very firm moist, very
sticky and very plastic; few faint clay coats on pore walls and ped
faces; very few variegated sand and very few very fine cracks; few
very fine and common fine vesicular and few fine simple tubular
pores; common very fine and fine medium few course roots; few
traces of dead roots; neutral (field pH 7.0); clear and smooth

boundary to Btg2.



Btg2

Btg3

Btg4

Btcg

57-85

85-110

110-120

120 — 130+

93

Reddish yellow 7.5 YR 6/6 and Fe-Mn oxide dark brown 7.5 YR
3/2 20% mottles; slightly gravelly clay; moderate fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
very sticky and very plastic; common faint clay coats on pore walls
and ped faces; few variegated sand and few fine cracks few fine Fe-
Mn-CaCO, nodules; common very fine and fine vesicular and few
fine simple tubular pores; common very fine and fine few medium
roots; common traces of dead roots and few quart fragment;
moderately alkaline (field pH 8.0); clear and wavy boundary to
Btg3.

Reddish yellow 7.5 YR 6/6 and Fe-Mn oxide dark brown 7.5 YR
3/2 30% mottles; gravelly clay; moderate fine and medium
subangular blocky structure; slightly hard dry, slightly firm moist,
very sticky and very plastic; common faint clay coats on pore walls
and ped faces; very few variegated sand and many Fe-Mn oxide
nodules and calcium carbonate; common very fine and few fine
vesicular and simple tabular pores; common very fine and fine very
few medium crack; few traces of dead roots; moderately alkaline
(field pH 8.0); clear and wavy boundary to Btg4.

Strong brown (7.5 YR 5/6) and Fe-Mn oxide CaCO, dark brown
(7.5 YR 3/2) 60 %; very gravelly sandy clay; moderate fine and
medium subangular blocky structure; slightly hard dry, slightly firm
moist, very sticky and very plastic; common faint clay coats on pore
walls and ped faces and nodules surfaces; very few variegated sand
and many Fe-Mn oxide nodules and calcium carbonate; common
very fine and few fine vesicular and simple tubular pores; common
very fine and fine and very few medium crack; few traces of dead
roots; moderately alkaline (field pH 8.0); clear and wavy boundary
to Btcg.

Strong brown (7.5 YR 5/6) and Fe-Mn oxide CaCO, dark brown
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(7.5 YR 3/2) 60 %; very gravelly sandy clay; moderate fine and
medium subangular blocky structure; slightly hard dry, slightly firm
moist, very sticky and very plastic; common faint clay coats on pore
walls and ped faces and nodules surfaces; many Mn oxide nodules
and some Fe-Mn oxide and CaCO, nodules; common very fine and
fine medium roots; common traces of dead roots; moderately

alkaline (field pH 8.0).

Pedon 6

: Pedon 6
: Typic Paleustalf, coarse-loamy, mixed, semiactive,
isohyperthermic

: December 26, 2006

Described by : Irb Kheoruenromne, Somchai Anusontpornperm, Suphicha
Thanachit, Bhannapitch Samrit, Sidtan Chompookaew

Location : Ban Ban Wiang, Tambon Wang Phang, King Amphoe Wiang
Nong Rong, Changwat Lumphun

Elevation . Approximately 287 m (MSL)

Map sheet number L 47451 Coordination : 47 2035736, 473445"

Landform

1. Physiographic position : Top of residual plain

2. Surrounding land form : Gently undulating

3. Slope on which profile site  : 1% Aspect : 180Azi

Land use

Annual rainfall
Mean temperature

Climate

: Longan orchard
Approximately 1,300 mm
. Approximately 26 'C

: Tropical savanna
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Other . Agricultural and settlement; Papaya, guava and home

garden crop

II General information on the soil

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

Permeability : Moderate

Runoff : Moderate

Depth of groundwater . Deeper than 2 m at time of sampling

III Profile description

Horizon Depth (cm) Description

Ap 0-30 Very dark grayish brown 10 YR 3/2; sandy loam; moderate fine and
medium semi angular blocky structure; slightly hard dry, firm moist,
slightly sticky and slightly plastic; common variegate sands;
common very fine and fine vesicular pores; common very fine and
fine medium roots; few charcoal fragments and few traces of dead
roots; neutral (field pH 7.0); abrupt and wavy boundary to Bt1.

Btl 30 - 50 Strong brown (7.5 YR 4/6) 95% and dark brown (7.5 YR 3/2) 5%
mottles; sandy loam; moderate fine and medium semi angular
blocky structure; slightly hard dry, firm moist, slightly sticky and
slightly plastic; very few faint clay coats on pore walls; few
variegated sands; common very fine and fine vesicular pores; few
very fine and fine medium roots; few small termite nests and few
fine charcoal fragment; neutral (field pH 7.0); clear and smooth
boundary to Bt2.

Bt2 50 —74/78  Strong brown 7.5 YR 4/6; sandy clay loam; moderate fine and
medium subangular blocky structure; slightly hard dry, friable
moist, slightly sticky and slightly plastic; few faint clay coats on
pore walls; few variegated sands; common very fine and fine

vesicular pores; few very fine medium roots; some insect’s holes



Bt3

Bt4

Bt5

Bt6

78 - 107

107 - 133

133 - 165

165 —200+
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and large dark root hole slanting across part of horizon; neutral
(field pH 7.0); gradual and smooth boundary to Bt3.

Yellowish red (5 YR 4/6); sandy clay loam; moderate fine and
medium subangular blocky structure; slight hard dry, slightly firm
moist, moderately sticky and slightly plastic; few faint clay coats on
pore walls and ped faces; few variegated sands; few very fine and
fine medium vesicular pores; few very fine and fine common
medium roots; trace of dead roots and few insipient Fe-Mn oxide
soft nodules; neutral (field pH 7.0); gradual and smooth boundary to
Bt4.

Yellowish red (5 YR 4/6); sandy clay loam; moderate fine and
medium subangular blocky structure; slight hard dry, slightly firm
moist, moderately sticky and moderately plastic; very few faint clay
coats on pore walls; very few variegated sands; common very fine
and fine few medium vesicular pores; few very fine and fine roots;
few Fe-Mn oxide coats and few insipient Fe-Mn oxide soft nodules;
neutral (field pH 7.0); clear and smooth boundary to Bt5.

Mixed yellowish red (5 YR 4/6) and very dark gray (5 YR 3/1) 5% ;
sandy clay loam; moderate fine and medium subangular blocky
structure; slight hard dry, slightly firm moist, moderately sticky and
moderately plastic; very few faint clay coats on pore walls; very few
variegated sands; common very fine and fine few medium vesicular
pores; few very fine and fine roots; traces of dead roots and few
insipient Fe-Mn oxide soft nodules; neutral (field pH 7.0); gradual
and smooth boundary to Bt6.

Mixed yellowish red (5 YR 4/6) and very dark gray (5 YR 3/1) 5% ;
sandy clay loam; moderate fine and medium subangular blocky
structure; slight hard dry, slightly firm moist, moderately sticky and
moderately plastic; common faint clay coats on pore walls and ped

faces; very few variegated sands and white weathered quartz;
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Horizon

Apg

Btg2
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common very fine and fine vesicular pores; few very fine, fine and
one coarse roots; few dark rock fragments and insipient Fe-Mn

oxide soft nodules; neutral (field pH 7.0).

ABBLNUANHUNIYANUFIUINSIVBIAY

Aeric Endoaqualf, fine-loamy, mixed, semiactive, isohyperthermic

Depth (cm)

0-20

50-71

Description

Microstructure
Vughy structure; voids are mainly vughs of various sizes, and not
interconnected; total porosity is about 10% of total area.

Basic mineral component

The c/f limit at 10pum, ratio of 10:90

Coarse fraction: The mineral grains mostly are single quartz grains,
silt to fine sand (50 — 250 um), subangular to subrounded, poorly
sorted.

Fine fraction: Brown, clay to fine silt sized material, dotted and
speckled appearance under transmitted light.

Basic organic component

Generally are the organic pigment staining to the micromass and
punctuations, few plant tissue residues remain in voids.

Groundmass

The c/f related distribution pattern is open to close porphyric. The b-
fabric of the micromass is stipple speckled b-fabric.

Pedofeature

None present

The coarse fraction increases, the c/f ratio is 30:70. Few feldspars
whish are in medium sand size could be observed and few biotite.

The pedofeatures, the yellowish brown thick clay coatings and
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infillings present about 2% and the amorphous pedofeatures, the
mangaiferrous nodules, sized 100 — 500 um, locally impregnated
s-matrix covers about 5-7%

2Bgl 99 _ 120  Microstructure
Single grains structure and locally bridged grain structure. Voids are
simple packing voids, estimated total porosity 30%

Basic mineral component

The c/f limit at 10pum, ratio of 98:2

Coarse fraction: The mineral grains mainly are single quartz grains,
medium sand size, subangular to subrounded, well sorted. Few
biotite and very few feldspar.

Fine fraction: Very few, pale yellow, partly surrounded or bridged
between the mineral grains.

Basic organic component

None present.
Groundmass
The related distribution pattern is nearly sand monic, very few
gefuric. The b-fabric of the micromass is granostriated b-fabric.
Pedofeature
Texture pedofeature: Thin clay coatings present on quartz grains,
covers about 1% of the area of the thin section

3Bg4 171 — 200+ Similar to 2Bgl horizon, but clay coatings, yellowish brown in

color, increase to cover about 2 — 3% of the area of the thin section.

Pedon 2 Aeric Endoaqualf, fine, mixed, semiactive, isohyperthermic

Horizon Depth (cm) Description

Apg 0-21 Microstructure
Vughy structure; voids generally are vughs, irregular shape and
various size and usually are not interconnected; total porosity is

about 15% of total area.
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Basic mineral component

The c/f limit at 10um, ration of 10:90

Coarse fraction: The mineral grains mainly are single quartz grains
fine sand to coarse sand size (125 — 700 um), subangular to
subrounded, poorly sorted. Few quartzite rock fragments which are
in coarse sand size and few mica flakes (muscovite and biotite).
Fine fraction: dark brown, clay to fine silt size material speckled and
dotted appearance under transmitted light.

Basic organic component

The amorphous organic fine material are common, few organ
residues and living plant tissue residues remain in voids.
Groundmass

The c/f related distribution pattern is open to close porphyric. The b-
fabric of the micromass is stipple speckled b-fabric.

Pedofeature

Amorphous pedofeature: The moderately to strongly impregnated
manganiferrous nodules, sized up to 1,500 um, sharp to diffuse
boundaries present about 5%.

Similar to Apg horizon, but the fine fraction is slightly increases.
The c/f ratio is 5:95 and clay coat on pore wall. The amorphous
pedofeature shows managniferrous impregnated s-matrix, various
size and shape, covers about 10%.

Similar to Btgl horizon, but quartz grains generally are in fine sand
size. The textural pedofeature shows yellow clay coatings, present
about 2% of the area of slide, The weakly to moderately
impregnated managaniferrous nodules, decrease to present about
2%.

Microstructure

Vughy structure, voids mainly are vughs, and few cracks which

show planar voids; total porosity is about 10% of total area.
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Basic mineral component

The c/f limit at 10 um, ratio of 2 : 98

Coarse fraction: The mineral grains mostly are single quartz grains,
very fine sand size.

Fine fraction: Brown to reddish brown, clay to fine silt size,
speckled appearance under transmitted light.

Basic organic components

Few amorphous organic fine material and punctuation.
Groundmass
The c/f related distribution pattern is nearly clay monic, the b-fabric
of the micromass is stipple speckled to undifferentiated.
Pedofeatures
Textural pedofeature: The illuvial clay, sometime shows
microlaminated present about 5%.
Amorphus pedofeature: Generally are the maganiferrous
impregnated s-matrix weakley to moderatedly impregnated, occupy
about 10%.

Btg?7 169 —200+  Similar to Btg5 horizon but the b-fabric of the micromass show

mosaic speckled b-fabric to undifferentiated.

Pedon 3 Typic Paleustult, coarse-loamy, mixed, subactive, isohyperthermic

Horizon Depth (cm) Description

Apg 0-21 Microstructure
Perlicular grain structure, void mostly are simple packing voids;
porosity is about 10%

Basic mineral component

The c/f limit at 10pum, ratio of 95:5
Coarse fraction: Mainly are quartz grains, very fine to coarse sand
size (50 — 700 um) few metamorphic quartz, subangular to

subrounded, poorly sorted.
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33-46

69 - 100

126 - 145

170 — 200+
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Fine fraction: Yellowish brown to brown, clay to fine silt size,
speckled and dotted appearance under transmitted light.

Basic organic component

Few living plant tissue residues, very few amorphous organic fine
materials and punctuations.

Groundmass

The c/f related distribution pattern is chitonic. The b-fabric of the
micromass is undifferentiated.

Pedofeature

None present.

Similar to Ap horizon but the fine fraction is slightly increases, the
c/fratio is 90:10. Fine fraction is yellowish red. Clay coatings,
yellowish brown to reddish brown coated on grains cover about 2%
of the area of the thin section.

Similar to Btl horizon, but the fine fraction increase, the ¢/f ration is
85:15. The c/f related distribution is close porphyric. The textural
clay increase to cover 5% of the area of the thin section

Similar to Bt3 horizon, but the textural clay is much more increase,
to present about 10%.

Similar to Bt5 horizon, but sandstone and shale rock fragments,
sized up to 5 mm. could be observed and present about 30% of the

area of the thin section

Typic Plinthustult, coarse-loamy, mixed, subactive, isohyperthermic

Depth (cm)

0-26

Description

Microstructure

Bridged grain structure, Quartz grains partially surrounded or
bridged by fine material. Voids are simple packing voids. Estimated
total void space 15%.

Basic mineral component
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The c/f limit at 10 pm, ratio of 95:5

Coarse fraction: The grains al most are single quartz grains, very
fine sand to very coarse sand size, angular to subrounded, rare
tourmaline, poorly sorted.

Fine fraction: Very few, pale yellow to yellowish brown, clay to
fine silt size material, speckled and dotted appearance under
transmitted light.

Basic organic component

Very few living plat tissue.

Groundmass

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

Pedofeature

Amorphous pedofeature: The manganiferrous locally impregnated s-
matrix covers about 5% of the area of the thin section.

Similar to upper horizon, but fine fraction, fine silt size is slightly
increase and the manganiferrous locally impregnative s-matrix
increase to present about 8%

Similar to Bt1 horizons, but the textural clay, limpid aspects, thick
coatings and infillings, sometimes show microlaminated, present
about 5%

Microstructure

Crack structure, Voids are accommodated planar void and few
intrapedal vughs. Estimated porosity about 5 — 10% of total areas.

Basic mineral component

The c/f limit at 10 pm, ratio of 40:60

Coarse fraction: Almost are single quartz grains, silt to coarse sand
size, few metamorphic quartz which are in very coarse sand size.
Fine fraction: Light gray, clay to fine silt sized material, limpid

appearance under transmitted light.
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Groundmass

The c/f related distribution pattern is porphyric, the b-fabric of the
micromass is stipple speckled and frequency porostriated.
Pedofeature

Textural pedofeature: About 10% thick clay coatings, pale yellow to
yellowish brown in color and limpid aspects.

Amorphous pedofeature: The Manganiferrous impernative s-matrix
covers about 20% of the areas of the slide.

IBt5 170 — 190+ As the overlying horizon.

Pedon 5 Aquic Haplutoll, fine-loamy, mixed, semiactive, isohyperthermic

Horizon Depth (cm) Description

Ap 0-30 Microstructure
Subangular blocky structure, grading to granular structure various
size peds. Voids are planar voids (100-500 pm) and few vughs.
Estimated total porosity 10 — 15% of total areas.

Basic mineral component

The c/f limit at 10pum, ratio of 70:30

Coarse fraction: Almost are single quartz grains, fine sand to coarse
sand size (125 -1,000 um), few metamorphic quartz, subrounded to
subangualar, poorly sorted.

Fine fraction: Pale yellow, clay to fine silt size material, dotted
appearance under transmitted light.

Basic organic component

Generally are amorphous organic fine material and punctuations.
Groundmass
The c/f related distribution pattern is close porphyric, the b-fabric of

the micromass is weakly stipple-speckled b — fabric.
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Pedofeature

Amorphous pedofeatures: The carbonated locally impregnated s-
matrix various size and shape, occupy about 10% and sometimes
have manganese oxide superimposed on these carbonate nodules.
Similar to upper horizon, but the crystalline pedofeatures increase to
covers about 20%.

Similar to Btgl horizons but The carbonated impregnated s-matrix
coversabout 60% of the area of the slide

Similar to Btg2 but the amorphous pedofeatures present as
manganiferrous impregnative nodules, sizd up to 3,000 um sharp to

diffuse boundaries and cover about 20%.

Typic Paleustalf, coarse-loamy, mixed, semiactive, isohyperthermic

Depth (cm) Description

0-30

Microstructure

Bridged grain structure, Quartz grains almost surrounded or bridged
by the fine material. Voids generally are simple packing void,
porosity is about 10% of total areas.

Basic mineral component

The c/f limit at 10pum, ratio of 90:10

Coarse fraction: The mineral grains mainly are single quartz grains,
silt size to very coarse sand size, and generally are angular, few
granite, quartzite and shale rock fragments, very few micas
(muscovite and biotite), poorly sorted.

Fine fraction: Grayish brown, clay to fine silt size material, speckled
and dotted appearance under transmitted light.

Basic organic component

Few generally are the amorphous organic fine material and
punctuations.

Groundmass
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The c/f distribution pattern is close porphyric and the b-fabric of the
micromass is weakly stipple speckled to undifferentiated b — fabric.
Pedofeature

None present.

Btl 30 - 50 The fine material is slightly increases and the c/f ration is approx
80:20. The organic components are decrease. The textural
pedofeatures present as yellow to yellowish red clay coatings, thin
to thick and cover about 5-7% of the area of the thin section. The
crystalline pedofeatures are the carbonate locally impregnated s-
matrix and present about 2%.

Bt3 78 - 107 Similar to Btl horizon but the fine material is yellowish red in color
due to decreasing in the organic components and few iron oxide
impregnative nodules, sized 1,500 pm with sharp boundaries could
be observed. The crystalline pedofeatures are not present.

Bt5 133-165  As Bt3 horizon.

Bt 6 165 — 200+ Similar to upper horizon but the porosity decrease to present about

10% and generally are vughs.
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Depth Horizon Particle size distribution Textural Bulk Hydraulic
(em) Sand Silt Clay  class density conductivity
( g kg-l ) (Mg m>)  (cmhr’)

Pedon 1 Aeric Endoaqualf, fine-loamy, mixed, semiactive, isohyperthermic

0-20 Apg 282 456 262 L 1.19 1.03
21-50 Btgl 477 271 252 L 1.62 1.45
50-171 Btg2 488 301 211 L 1.65 2.18
71-99 Btg3 584 270 146 SL 1.57 -
99 - 120 2Bgl 815 98 87 LS 1.45 -
120 — 143 2Bg2 834 79 87 LS 1.33 -
143 -171 2Bg3 824 85 91 LS 1.52 -
171 — 200+ 3Bg4 911 23 66 S 1.47 -
Pedon 2 Aeric Endoaqualf, fine, mixed, semiactive, isohyperthermic
0-21 Apg 186 456 358 SiCL 1.40 1.29
21-42 Btgl 114 425 461 SiC 1.53 1.67
42 - 67 Btg2 122 441 437 SiC 1.63 2.38
67-92 Btg3 119 511 370 SiCL 1.41 -
92-110 Btg4 106 505 389 SiCL 1.41 -
110-136 Btg5 73 512 415 SiCL 1.46 -
136 — 169 Btg6 39 509 453 SiCL 1.43 -
169 — 200+ Btg7 28 304 668 C 1.49 -
Pedon 3 Typic Paleustult, coarse-loamy, mixed, subactive, isohyperthermic
0—24/33 Ap 789 115 96 SL 1.36 56.60
33-46 Btl 754 146 100 SL 1.33 33.50
46 — 69 Bt2 715 148 137 SL 1.40 53.90
69 — 100 Bt3 679 167 153 SL 1.51 -
100 — 126 Bt4 696 143 162 SL 1.51 -
126 — 145 Bt5 649 110 241 SCL 1.53 -
145-170 Bt6 614 134 252 SCL 1.53 -

170 -200 Btc 550 110 341 SCL 1.56 -
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MSWUINA 1 (910)

Depth Horizon Particle size distribution Textural Bulk Hydraulic
(cm) Sand Silt Clay class density conductivity
( g kg>l ) (Mg m>)  (cmhr’)
Pedon 4 Typic Plinthustult, coarse-loamy, mixed, subactive, isohyperthermic
0-26 Ap 673 240 87 SL 1.46 24.90
26 -50 Btl 646 246 108 SL 1.46 23.70
50-72 Bt2 650 267 83 SL 1.56 74.10
72 -94 Bt3 650 233 117 SL 1.46 -
94 -121 Bt4 631 248 121 SL 1.53 -
121 - 143 2Btcl 401 242 358 CL 1.50 -
143 -170 2Btc2 404 209 386 CL 1.47 -
170-190+ 2Bt5 386 90 525 C 1.58 -
Pedon 5 Aquic Haplutoll, fine-loamy, mixed, semiactive, isohyperthermic
0-30 Ap 375 314 311 CL 1.41 24.70
30-57 Btgl 349 335 316 CL 1.34 52.10
57 —80/85 Btg2 361 355 283 CL 1.38 54.20
85-110 Btg3 368 359 274 CL 1.49 -
110-120 Btg4 378 510 112 SiL 1.37 -
120-130+ Btcg 393 415 192 L 1.36 -
Pedon 6 Typic Paleustalf, coarse-loamy, mixed, semiactive, isohyperthermic
0-25/30 Ap 694 202 104 SL 1.46 43.90
30-50 Btl 677 207 116 SL 1.46 34.80
50 —74/78 Bt2 665 211 125 SL 1.56 73.10
78 — 107 Bt3 671 167 162 SL 1.46 -
107 — 133 Bt4 648 173 179 SL 1.53 -
133 -165 Bt5 630 170 200 SL 1.50 -
165-200+ Bt6 584 237 179 SL 1.47 -

HNEYA L =loam, LS = loamy sand, S = sand, SCL = sandy clay loam, SiCL = silty clay

loam, SiC =silty clay, C = clay, SL = sandy loam, CL = clay loam, SiL =silt loa
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Depth (cm)  Horizon pH 1:1 OM. TotalN Avai.P Avai.K Extractable bases Sum Extr. CEC CEC BS
H,0 KClI (...... gkg'...) (... mgkg'.....) Ca Mg K Na bases  acidity = bysum  NH.OAc b>£ Oju)m
(e cmol kg ... )
Pedon 1 Aeric Endoaqualf, fine-loamy, mixed, semiactive, isohyperthermic
0-20 Apg 6.0 45 20.0 1.14 984 1514 736 199 0.39 051 10.26 50 1529 1093 67.1
21-50 Btgl 6.5 51 5.1 0.60 6.5 494 816 2.07 013 049 1085 51 1593 6.09 68.1
50-71 Btg2 6.5 51 4.4 0.32 2.6 523 891 219 013 1.83 13.06 45 1758 6.00 743
71-99 Btg3 6.3 5.1 3.1 0.30 5.0 449 657 139 011 0.11  8.19 20 1019 379 804
99-120 2Bgl 6.4 5.1 0.6 0.15 3.0 252 272 083 006 014 3.76 1.0 4.76 1.89 79.0
120-143 2Bg2 6.4 5.1 0.7 0.12 2.3 209 220 066 005 0.24 3.15 1.0 4.15 1.00 76.0
143-171 2Bg3 6.4 5.1 0.6 0.10 2.3 211 225 067 005 052 3.49 1.0 4.48 1.25 77.9
171-200+  3Bg4 6.7 5.1 0.6 0.10 1.8 116 123 039 0.03 0.05 170 1.0 270 124 629
Pedon 2 Aeric Endoaqualf, fine, mixed, semiactive, isohyperthermic
0-21 Agp 55 44 197 0.85 25.1 64.1 13.14 219 016 0.17 15.66 46 2026 12.09 773
21-42 Btgl 6.5 52 8.5 0.60 1.2 46.2 1595 2.80 0.12 0.23 19.09 25 2163 1437 883
42-67 Btg2 6.5 51 7.6 0.42 1.4 436 16.19 297 011 056 19.83 25 2238 1466  88.6
67-92 Btg3 6.4 5.1 7.2 0.36 2.9 36.4 18.13 3.20 0.09 025 2167 25 2417 1488 89.6
92-110 Btg4 6.4 5.1 7.6 0.39 2.3 423 19.09 270 011 055 2245 3.6 26.03 1541 86.3
110-136 Btg5 6.3 5.0 7.0 0.45 2.1 436 19.49 318 0.11 042 2321 3.6 26.77 17.49 86.7
136-169 Btg6 6.1 4.8 6.7 0.17 2.7 422 17.08 3.06 0.11 0.24 20.49 41 2460 1820 833
169-200+  Btg7 6.2 5.0 5.9 0.52 1.2 51.6 1999 351 0.13 0.25 23.88 3.6 2746 1961 87.0
Pedon 3 Typic Paleustult, coarse-loamy, mixed, subactive, isohyperthermic
0-24/33 Ap 6.3 53 6.3 0.31 1.3 457 174 030 0.12 025 241 88 1121 270 214
33-46 Btl 6.2 50 3.0 0.20 0.2 785 139 0.24 020 097 280 59 870 272 321
46-69 Bt2 5.3 4.2 1.8 0.20 0.2 274 101 044 007 011 163 75 913 199 179
69-100 Bt3 5.8 4.7 25 0.20 0.2 419 145 044 011 097 2098 85 1148 249 259
100-126 Bt4 5.9 4.9 1.8 0.24 0.2 370 155 041 009 016 222 74 962 275 230
126-145 Bt5 5.9 4.8 1.3 0.20 0.2 443 216 058 011 070 3.55 6.4 9.95 373 359
145-170 Bt6 6.2 4.8 1.8 0.34 0.2 541 354 0.68 014 050 4.86 65 11.36 441 429
170-200 Btc 6.2 4.9 2.4 0.35 0.2 882 416 093 023 025 557 74 1297 593 428

801
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Depth (cm)  Horizon pH 1:1 OM. TotalN Avai.P AvaiK Extractable bases Sum Extr. CEC CEC BS
H,0 KCl  (...... gkg') (... mgkg'.....) Ca Mg K Na bases  acidity = bysum  NH.OAc b}E ;I;m
(e cmolkg ... )
Pedon 4 Typic Plinthustult, coarse-loamy, mixed, subactive, isohyperthermic
0-26 (8+18) Ap 5.7 4.5 6.0 0.65 0.4 547 077 019 014 011 121 20 321 273 380
26-50 Bt1 5.0 3.9 1.3 0.59 0.3 323 034 011 0.08 046 0.99 30 399 198 250
50-72 Bt2 4.8 3.9 0.6 0.10 0.2 189 0.09 0.12 0.05 043 0.69 29 359 173 190
72-94 Bt3 4.8 3.8 0.6 0.07 2.3 212 006 010 005 0.16 0.38 30 338 150 112
94-121 Bt4 4.8 3.8 0.6 0.03 0.2 344 010 008 0.09 015 042 65 6.92 1.99 6.0
121-143 2Btcl 4.2 3.1 0.6 0.03 0.2 2041 261 038 052 0.24 3.75 8.4 12.15 8.44 30.9
143-170 2Btc2 4.3 3.1 0.6 0.11 0.2 201.1 382 047 051 015 4.96 65 11.46 9.99 433
170-190+  2Bt5 4.3 3.3 0.6 0.10 0.2 2093 529 055 054 0.02 6.40 84 1480 11.66 433
Pedon 5 Aquic Haplutoll, fine-loamy, mixed, semiactive, isohyperthermic
0-30 Ap 7.4 6.8 212 0.95 935 2388 26.85 096 061 020 28.62 36 3220 1449  88.9
30-57 Btgl 7.8 7 3.4 1.61 142  171.0 3745 186 044 135 41.09 20 4314 1165 953
57-80/85 Btg2 8.0 7.1 1.4 0.23 146 1480 42,70 193 0.38 0.39 4539 2.0 4743 1046 957
85-103/110  Btg3 8.0 7.1 2.0 0.25 15.3 206.9 4390 197 053 0.30 46.70 20 4871 1115 959
110-120 Btg4 8.0 7.1 1.9 0.24 16.4 176.6 4024 177 045 031 4277 2.0 4481 1161 95.4
120-130+  Btgg 8.0 7.1 1.9 0.25 15.3 2232 4251 180 057 0.39 4527 15 46.78 13.35 96.8
Pedon 6 Typic Paleustalf, coarse-loamy, mixed, semiactive, isohyperthermic
0-25/30 Ap 7.5 73 123 0.52 10.1 1559 1049 045 040 0.19 11.53 1.0 1251 824 922
30-50 Btl 7.6 7.2 3.2 0.27 7.0 872 680 027 022 014 7.43 1.0 842 325 882
50-74/78 Bt2 7.6 7.3 3.1 0.24 22 1346 503 023 034 014 5.75 1.0 674 421 852
78-107 Bt3 7.6 7.3 1.2 0.25 45 1700 765 030 043 023 8.62 40 1263 348  68.2
107-133 Bt4 75 7.3 25 0.39 16.1 1198 820 037 031 012 8.99 40 13.03 544  69.0
133-165 Bt5 7.5 7.1 1.2 0.26 123 1653 5.04 037 042 032 6.15 55 1165 549 528
165-200+  Bt6 7.5 7.1 1.3 0.28 105 2215 6.88 051 057 0.22 8.17 55 1363 849  59.9

601
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o A & A o & a o
Auseana FOBUUDIUUDAUNAN
a dy 9 1 a 1 usj 1 =
AUNTY IereI1l 1&un n31eriaaia 9 ANLANTIIHYIVNIND
=) a 1 =
(Sandy) N31ALBIANIN BazNI1eUUANTIUDINIY
= a L}
azaNINuanI U
dy 9 1A 1 a 1 3 1 a
wenenuihunaig 1@un dusrvlunsrexiiaaia qeas Ay
1 =K A 1 =
syudunseveudeausulunswaziooa
a 1 dy Y =) 1 =1 a 1 =1
AUTIU iethunang 1dun Ausrmiien ausrumienunie
(loamy) augntunsenils uaznsreuil
a = dy a = Y =) ~ a =\
AU U NTLRIGHGRE 1&un fumtien)unsie aumilerlunsendls
(Clayey) HazAUH YD

;18U (2542); Soil Survey Division Staff (1993)
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d‘ Y o Aq Y a @ wva = a
AT NHUINT 4 UDIAFIINC) ‘I/]Gl,“]f‘luﬂ'lﬁﬂigluuigﬂ'ﬂ’ﬁllﬂ@‘ﬂ'l\uﬂll uazmiﬂizmummqﬂu
o a
a1 591U99AU (Land Classification Division and FAO Project Staff, 1973; Soil

Survey Division Staff, 1999; 101, 2542)

1. ﬂﬁﬁ?ﬂﬁ]@ﬂau (soil reaction), pH @u:d=1:1)

F2AU (rating) Wely (range)
Lﬂuﬂﬁﬂquuimmﬁqcﬂ (ultra acid) <35
Lﬂuﬂﬁﬂquuﬂmﬂ (extremely acid) 3.5-45
dunsadann (very strongly acid) 4.5-5.0
Wunsaia (strongly acid) 5.1-5.5
Wunsmmna1e (moderately acid) 5.6-6.0
Wunsaaniies (slightly acid) 6.1-6.5
L“ﬂuﬂmﬂ (neutral) 6.6-7.3
Wuaradnties (slightly alkaline) 7.4-7.8
Lﬂudnﬂmﬂmq (moderately alkaline) 7.9-8.4
Huaeda (strongly alkaline) 8.5-9.0
Wuaredaun (very strongly alkaline) >9.0
2. 81!‘1/1?8’?@@ (organic matter) (% organic carbon x 1.724 x 10)
3YA (rating) Welo (g kgil)
&1 (VL) <5
(L) 5-10
Aput1ad (ML) 10-15
1una1s (M) 15-25
ADUN G (MH) 25-35
49 (H) 35-45

gan (VH) > 45
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3. U5ae 11 Tn519159W (total nitrogen)

3YA (rating) N (g kg_l)
&0 (VL) <10
(L) 1.0-2.0
1thunae (M) 2.0-5.0
49 (H) 5.0-7.5
N (VH) >17.5

4. $n51300aAIUDNGNVT (bases saturation)
LAl (rating) Ny (%)
1 (L) <35
1hunae (M) 35-75
g4 (H) >75

5. mmmmmﬂﬁﬂmm@%aau (CEC)
32A1 (rating) Wee (cmol kg_])
ﬁmm (VL) <3
G‘h L) 3-5
ABUTIAT (ML) 5-10
1hunan (M) 10-15
ADUN G (MH) 15-20
q9 (H) 20-30

9110 (VH) >30
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6. Ysnalearlesaniluilss Tewd (available P) (Bray I1)

5YAY (rating) Wiy (mgkg')
&0 (VL) <3
(L) 3-6
ABUTIAT (ML) 6-10
1thunae (M) 10-15
ADUA19G (MH) 15-25

I (H) 25-45
N (VH) >45

7. Usmna TnunanFouiiiluse Tow! available K) (NH,0A¢)

LA (rating) Wiy (mg kg )
&0 (VL) <30
(L) 30-60
1thunae (M) 60-90

49 (H) 90-120

911N (VH) >120




8. USuanuasunanald (extractable bases) (NH,OAc)
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FZA1 (rating)

W&o (cmol kg_l)

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

§170 (VL) <2.0 <0.3 <0.2 <0.1 <2.6
(5%1 (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1thunan ™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
10 (VH) >20 > 8.0 >1.2 >2.0 >31.2
ULV VL = S?’oi']il']ﬂ (Very Low)

L = fow

ML = ﬂ"f)u‘i’JjN@%W (Moderately Low)

M = 11una1s (Medium)

MH = ‘f’]"f)u‘i’J}Nq 1 (Moderately High)

H = 99 (High)

VH = 070 (Very High)

A 4 ] @ a < A o 9
AT WNUINN 5 Lﬂm"I/lﬂ'li!,!,‘]J\1i$ﬂﬂﬂiﬂ1mﬂ31hlﬂuﬂiﬂﬂﬁﬂﬂ‘lﬂ

32AU (rating)

Usnaanuidunsanadald

(cmol kgil)
&0 <1.0
G‘h 1.0-5.0
1hunan 5.0-10.0
a9 10.0-20.0
gaun >20.0

NN 1IN (2529)
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Y 4 1 1Y ] a
msnwmnﬁ 6 INUNNITHUITEAUANNH UL UUITINVDIAY

52AU (rating) AMUHUIUUTINVDIAY
(Mg M)

& <12

& 1.2-1.4

1hunan 1.4-1.6

9 1.6-2.0

gaun >2.0

N WIATIY (2529

Y > 1 o a Qoa o 09’ a Q‘ o Oy
ASERUING 7 i%ﬂﬂ“ﬁu"llﬂ\iﬂ1ﬁllﬂ§$ﬁﬂ‘ﬁﬂﬁlﬂlﬂ"ll’é)ﬁﬂu@ﬂﬁ"]ﬁ’)ﬂlﬂ

E4 J
a A o

E4 [l
FLAUFY mauszanimsrinivesaun

' Y
U811 (cm hr')

#1310 (Very slow) <0.125
1 (slow) 0.125-0.50
#hunan (moderately slow) 0.50-2.00
11unang (moderate) 2.00-6.25
59110019 (moderately rapid) 6.25-12.50
59 (rapid) 12.50-25.00
593110 (very rapid) >25.00

11: O’Neal (1952)
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Y a @ 4 a a a 4
msnwmnﬁ 8 ’J%ﬂﬁﬂ$LuiZQUﬂJ1MQ@NﬁNy’§mﬂJ®Qﬂu Iﬂﬁlﬂﬁﬂigmui]ﬁ]Nﬁﬂﬁ’JLﬂﬂZ‘l’i

Al
sgaunNNgan | s das13ooaz AY s 5
auyssivesau | dunseing awdudae | uanideu oalosad TnumanFoud
una looou Wulsglowi | sz Tend
(gkg) (%) (cmol kg') (mgkg ) (mgkg')
@%1 <15(1) <35(1) <10(1) <10(1) <60 (1)
1hunan 15-30(2) 35-75(2) 10-25(2) 10-25(Q2) 60 —90 (2)
(o >35(3) >75(3) >25(3) >25(3) >90 (3)

ada o 4 a yag Y o 1 I
HU8LYie 'J‘ﬁﬂﬂi%ﬂﬂﬂ’)'mq@llﬁﬂﬂuﬁﬂ!ﬂlﬂﬂﬂuﬁl‘ﬁ?ﬁﬂlﬁﬂglluu (mmmﬂmuuagiumauﬁlu

M1319) Mazuuumidy 7 nSedesni Auliszauanuganduyseis Mazuuueg

1 a L4 1A
TEHIN §-12 ﬂuﬁmmqﬂuawmﬂmﬂmq 5’1ﬁﬂ$uuu 13 W?mﬂﬂﬂ’ﬂ AUTIANWY

gANANYIA

N1: POIFITIAU (2523)



A519WUINN 9 X-ray diffraction spacing obtained from (001) planes of layer-silicate

as related to sample treatment.

species
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Diffraction spacing (nm)

Mineral (or minerals) Indicated

14-15
9.9-10.1
72-175
7.15
17.7-18.0
14-15
10.8
9.9-10.1
72-175
7.5
14-15
12.4-12.8
9.9-10.1
72-175
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 aluminum)

Smectite

Mica (illite), halloysite, vermiculite (contracted)

Metahalloysite
Kaolinite, chlorite (2nd-order maximum)

K-saturated, heated (550°C)

Chlorite

Mica, vermiculite (contracted), smectitle (contracted)

Chlorite (2nd-order maximum)

11 Whittig (1965)
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a [

d‘ Y o @ 1 Aq Y a A o A a
A1FNHUINT 10 UDIINAAN ) ‘V]glalfeluﬂ’]iﬂigluuﬂj'lulﬂll’lgﬁumﬂqtﬂ@u’ﬁ']wjﬂwclﬂﬁjﬂgﬂﬂ

(MBINWAUNI 1FNAL, 2539)

Y Y

1. FUNIATFIUMIILUITIV0IAY

Y

class MITTVIEen
1 Very poorly drained
2 Poorly drained
3 Somewhat poorly drained
4 Moderately well drained
5 Well drained
6 Excessively drained

a 4 a
2. ldnnmalsziiiuanugauauyssivesau

Y v
3. U UM IAd 1A UMITUIIRAUDITIN HTOANINIZMTVANTT

Fd '
FUSMFUMINEENUe9IN NIAMNITMIUANTTY

Class 1 2 3 4
Ny 1hunans #n NN
MINZAD Friable, very friable, loose Firm Very Firm Very firm Extremely Extremely firm
firm

Tnseade Any Any Moderate or strong or Coarse or very coarse Any Coarse or very coarse
fine blocky any class of | blocky any prismatic blocky, prismatic or
granular or crumb columnar or platy, columnar, massive

massive
Edlllu B Profile as a whole hard to dig when dry Plastic very stiff and

very sticky when wet,

very hard when dry

UDAY Sand, loamy sand, loam, Range from sandy loams to clays Mostly clays and sandy clays, some Clay, heavy clay
sandy clay, clay where sandy clay loams
largely kaolinite and

sesquioxides
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F4
4. FUNNATTIUANUAIATY

Class nde (%)
A: 51UI59Y 0-2
B: gﬂﬂﬁuaauam 2-5
C: Qﬂﬂﬁuaau%’u 5-12
D: Futhunai 12-20
E: % 20-35
F: Fu11N 3550
G: Gi?uﬁqﬂ > 50

Y [
5. aaIMIIad I UTUAnen NI 1MnT09inTna

AudnBMzveiiAY Ny Fudnenm

1 2 3 4 5
ANUAAYU % <5 5-12 12-35 35-50 >50
At Tng % 1 4 10 25 > 25
Wudou (Auuu) % 1 5 15 40 > 40
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K = Kaolinite I=Illite

S = Smectite Q = Quartz

Mg-sat
e Me-cly
M“ - K-sat
K-550 °C
5 10 15 20 25 30 35 40

Co K0l degree 20

Y Y o o J a 1 1
ﬂTINW‘M'Jﬂﬁ 1 ﬂiW\lllﬁﬂﬂﬂﬁlaﬂﬁlﬂuﬂlﬂﬂiﬂ?ﬂﬂﬂ“]ﬂl’t’)\m\iﬂ‘].]'i%ﬂi’)‘ﬂlﬁf\iLLiiuﬂq&lﬂuﬂTﬂﬂlUTQ

F4
AUIMTIE7 VOINADY 1 FU Btg2 BI9AUAN 50-71 IFUANAT

K = Kaolinite I = Illite

S = Smectite Q = Quartz

Mg-gly
MW‘AW\—AWM TR Ik{_ S?Zt k.
) . K-550 °C
5 10 15 20 25 30 35 40

Co KO degree 20

Y Y v A 4 J a 1 1
ﬂ1WN‘H]ﬂ‘ﬁ 2 ﬂﬁW\lllﬁﬂx‘iﬂﬁlaﬁl’)mu"llﬁ)\ﬁ\‘lﬁlf]ﬂG]i"lJEN’E)\1ﬂﬂi$ﬂ’f)‘1JL‘NLL‘iGl,uﬂQ3J’EJ°L§ﬂ1ﬂ6Uu1ﬂ

4
AuiTie) YeINADY 2 FU BtgS ¥9ANUAN 110-136 FUANAT
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K = Kaolinite
I = Illite

Q = Quartz

s

g
{2

5 10 15 20 25 30 35 40
Co Ka. degree 2o

Y 4 v A 4 J a 1 1
ﬂ1WN‘H]ﬂ‘ﬁ 3 ﬂﬁW\lllﬁﬂx‘iﬂﬁlﬁﬁl’)muﬂlﬁ)\ﬁ\‘lﬁlf]ﬂG]i"UEN’E)\1ﬂﬂi$ﬂ’f)‘1JL‘1NLL‘iGl,uﬂQ3J’E]1§ﬂ1ﬂ6Uu1ﬂ

Y
AUHY) VoIlineu 3 U Bt5 “]f’)\iﬂ’ﬂllﬁﬂ 126-145 I UAUAT

K =Kaolinite
I=Tllite
Q = Quartz

. Mg-sz}t

ernrer e S2E

5 10 15 20 25 30 35 40
Co KO degree 20

Y Y o 4 J a 1 1
ﬂTINN‘M'Jﬂ‘ﬁ 4 ﬂiW\lllﬁﬂﬂﬂﬁlaEJ’JL”]JU%J@Q?Q?TL@ﬂ“]ﬂl’t’)\m\iﬂ‘].]'i%ﬂi’)‘ﬂlﬂf\iLLiiuﬂq&lﬂuﬂTﬂﬂlu%ﬂ

9
AUIMTIE7 VOINABY 4 FU 2Btc] FIANVAN 121-143 1EUAIAT
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K = Kaolinite

I =Illite

K-sat

5 10 15 20 25 30 35 40
Co Kal degree 20

Y Y v A 4 J a 1 1
ﬂ1WN‘H]ﬂ‘ﬁ 5 ﬂﬁW\lllﬁﬂx‘iﬂﬁlﬁﬁl’)muﬂlﬁ)\ﬁ\‘lﬁlf]ﬂG]i"UEN’E)\1ﬂﬂi$ﬂ’f)‘1JL‘]NLL‘iGl,uﬂQ3J’E]1§ﬂ1ﬂ6Uu1ﬂ

Y
AUTie YBINABY 6 FU Bt3 B1ANUAN 78-107 LEUALIAT

Q = Quartz
F = Felspar

Co Kdal degree 20

/ Y o 4 4 a 1 1
MUHUINN 6 N3 MUEAAINTBENVUVDITITONGVDIDIALTZNO VTS IUNqUaYNIAYUIA

4
n3eudle voeiiaoU 1 FU Btg2 $IIANUAN 50-71 LBUANAT





