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Abstract

A study on suitability of soils for Para-rubber in Northeast Thailand was carried out
on 5 years old para-rubber (RRIM 600) planting area in two locations; Phra Yuen area, Khon
Kaen province (PY1-PY5) and Bueng Kan area, Nong Khai province (BK1-BK5). Soil samples
were collected along each toposequence. The study was composed of field morphology,
physical and chemical properties and limiting factors of soils in order to evaluate suitability
of soils for growing para-rubber in northeast, Thailand.

The result showed that all soils had sand to sandy clay loam texture with bulk
density ranging from rather low to rather high (1.29-1.70 Mg m’B). Chemically, they had
extremely to slightly acid soil reaction (pH 4.0-6.7), very low organic matter contents (0.06-
12¢ kg_l), very low to medium amounts of total nitrogen (0.06-2.22 ¢ kg_l), very low to low
contents of available phosphorus (0.3-4.4 mg kg_l), very low to very high quantities of
available potassium (8.8-149.4 mg kg_l), very low to rather high levels of cation exchange
capacity (1.80-17.63 cmol kgfl), very low to high amounts of total extractable base (0.56-
14.96 cmol kg-l), low to high levels of extractable acidity (1-19 cmol kg_l) and low to high
base saturation percentage (5.0-77.5%).

Fertility assessment of all soils showed that they were low fertile soils. The soils in
Phra Yuen area were classified into class 2 (R-Il) which was poorly suited for para-rubber
plantation. Major limiting factors for growing para-rubber in this area were sandy soil
texture (s), low fertility (n) and erosion (e). The soils in Bueng Kan area were in class 3 (R-lIl),
indicating that they were not suitable for para-rubber plantation because they contained
additional limiting factor, a presence of plinthite layer at a depth of 75 cm from surface
soil (g), to those found in Phra Yuen area. The growth rate of para-rubber using diameter of
rubber tree at 150 cm height from soil surface revealed that those in Phra Yuen area had
the average size of 16.4-17.5 cm which was smaller than those from Bueng Kan area (27.7-
33.8 cm). These growth rates were much below the lower limit of standard growth for five
years old para-rubber (36 cm) specified by Para-rubber Research institute, DOA.
Additionally, the suitability classification system needs be modified specially for use in the
Northeast because climatic condition may be as more important than soil properties which

were indicated by the result of this study.
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2. 1,000-1,200 5 W

3. 1,200-1,400 3-4 Yunane

4. 1,500-2,200 1-3 un

5. 2,300-3,000 - WiNgausn uegneiiuSinasuan sl
6. > 3,000 - wangawn LLG!]IQQJ‘%W\]O’] ”m?'iiqul,mﬁww%’u

YNNFINUAIUTTALALNSAUNEINANER

N : ATUIWINTIAYAT (2548)

Tadengiiomeanmungausion sugnenanisd laun

(%

1) wuAgneawsdvsinaiulidesndt 1,250 Sadwnssiel
2) TduauTusunn 120-150 Yusied
3) ANUTUAURNSIATRaRnUlitpeninsosay 65

gWITIEINTaRsRulalaalunnddusnaduanenaonUuselnal 2,000-2,500
a a a0 & d’lj -'-N'Ql'd ’oj al = 2 a goj 1 z-:’{l
Ta8unT warliv U 5-6 Wau TWNuRNTn1sseuIetns  DewdinUSunanieuazunnning
augranndsnaasadulalen  egrslsinuuSunaeluldaisiini 1,250 Nadunseel
weanduuSuNInIsNsEAevamuAnaaniet)  wIeldsnisthesnwianuduluiu 1wy
nsagususalauiug1ans MsyavguUgnivan nslddeduvsdsesiunauiivede

Tunsinfiuanudy wasnisugniivrauaunaiunsalgnensmsild gaumgliedeiimvuiean

'
a0 =

somsaiaiulnveenamImseysEuile 22-30 eweniwaldea  dnivisiigumgisiniy
15 asrugafvauiuiuly  asiinavilimsasyiulaveteinisanas  wasmngamgll
anawindt 22 esrwalvainn  o1aneliAnaudemeludiusng o wu lugeu Tuun
wWaenuesdiu waslausiu (5¥m, 2547) ey Aufifneausensugnensnaseglng
Uinuduguiges  autudiivsluoniaesegsevingdesas 80-90  Tnevaluenania
wsulalaflunnanmanugenssiudimsatiunans  uiiuiifiugnensnaldaisey
guAvINIEiungalINaIINNdY 350 Wwes  nsgagyibidueem s linlausaas
HANAND1IaNUDYAY waglimsiluguiasnszasiinissgivlnveseamsnanas

angnsunialderadu 78 U Ieeiiluanmivanzanenansalidloenaiiios 56 U wiilu



Tutsnauniianinnse  fugnsnnoaiaadeniels  nssyiulavzinuasiuaonves

4 U

o v a5 = a o = Y o & a Aa
AMRULLAN llu’]EJ'Nl‘Via 1U991NNTUARIYRIUADN LW]O']‘U']LUUW@Q‘UQﬂIu‘UiL?ﬂJ‘WNaN 9]

a A a o a 19 Aa & v saa
a']ll']iflaﬂf’n']llLﬁEJ'VI']EJ‘V]Lﬂﬂ‘ﬂ']ﬂaNW@WEULﬁQ‘lmﬂfﬂsﬁﬁgﬂgﬂﬁﬂwsﬁﬂmu LLaSIGU ‘Uﬁqull‘Vliﬁ/\!ll

TS Wy 81957ug GT1 vi3e PB 5/51 (nesdsiadiy, 2523; 1530, 2547)
4. gnwslulszndlng

Usewrlnessegluwniou fant nuindeumangausianisugnend langeg g
2 [ [ [y} = < 1 a 1 yal 491} a

Ml wazundwminvesniane fusenduluuvanlgnenadu sesnlaiinsveneiiuiiugnens
hlé'fﬁLma'aﬂgﬂmﬂmjmamﬂmi’uaaﬂLﬁmmﬁa wazAPMLe Fellan nindaull
19981UIEABNTURNGNN WU NFVINAIINT U QNI auwse Usenauiuluuvasuanens
[ 1 a d’lJ A & a [y = a 1% 491} a g wa
Aananfan nituniluiigs andu anudnvesiu laswaaiedu nsssuiedn wavauds
MauAlvesRue wignsnsdauautfaunsausumlndiivanimuandeuss 9 6@ an
nsnaaeunsUanenaiiet 2521 TunAnyiuesnieaniledadiusunaniunagnisnseany
Mresrutioanimuanald nuidueisasgyiuladuiimelawazannsmegeunisuan
galunensTusandsuniiowazniatossuisununald wunaueslunalaldania
IgSindndszana 6 Weu lneduensinUgnluniany fusendewniledanialidlony 7 1 U
Trnananenaads 221 Alansusals nandnnianiawibawmas 260 Alansusals diunands
naldede 285 Alandusals welpevdlunandnenslundasnunsnsiduiesdosas 67 veq

NANARNIIVINTT

Uagdunmisugnensmsiludssmelneldveseanlilunnnia uanndeyavesandu
e NIENTINUATUATAVNIIINUTY Kardnendlaendelnannudazatauaneneiy sl

wsnsinananvesnue1e Wil mandnuesasvsellielyl Yusgiulady 3 Usenis fe

WU§YN ANUINEENVRINUN Uarnsdanisaduens fetiy Tun1sugnenauenaniiansan

]

v v

Woniudenauarn1sinnsatugaignasld  SaReefiansananuingaivesiuidmsy

Ugnename laglidadenefunazdadeniegiionnie



nsUgnenamsluginiaciig 9 ves salne azsudgnludiianiuaneeiuy

agivanmgionialuudaziiui (133m, 2547) ¢ail
1. anald

Y a Aa a v v =] o [%
Maldlduginanfivsinasiuinn aansadgnieiunenvisesdige WUanls
Aawswgufialiguiew)  dunisugninewdnisueugg  (nsngiAufsdanen)  a@mnse
wziasfinnlalutiafeuuweudadguisy  Tunsaildwdnsuengg  (quaius-

a a = a =)
fuaw) ALasgyautuIafenlaluseunsngiau
2. AAREIUDeN

menyFussniduuinuiiunfnedgnenms uilutagduaningieinia
A D & Yy v = ° = a 'Y
Waguulaswiuawnniy - anansaugnimedunenmsesadiguneluieuiiguigy usi
Junisugnandvseandeundsainiaidingty msugniieeatngavintiu uazads

atiunsiiissusesludaunsnginu
3. N1ARYINPBNABUUY

PR TUeEN AUV TUNUTITILAWAS MNABINITUGNAILAUABAIADT
afiunshiasanelunanadeuiiquisy widgnudsinuaiiang1nil msugnaieenady

gavitiu uardgnanglunanaiieunsngiau

(3 P = o a A [ [ ! a
bNEYAT (2546) ﬂﬂ@?ﬂﬂﬂﬂ’]wsﬂaﬂﬂ‘u%(ﬂau‘ﬂaﬂEJ’N‘W’ﬁ’]‘N‘Vi’JWQﬂJWi wuIn Auluy

'
a aa v 14 o w

funvgnenmsdmiagunsidnvndupundvawnsgs  WDunseda  wilidudednia

a

mMemuaiinazanugananysalinnn  eangransansausudilaatuan il
ANUEANANYTRIAMTABUTIN nsUgnensmstuimingunsdiulvngasiidym
auantinenmduinnnantinined  defudwlngiduvsevuiusiy nsan
& ddaa < @ a 9 Y o
grevnsluiunnifudunsnedannfuly  dugrensazdudelasanzlugaruuazin

U lugauas
U

dieldinaaiseiunandniieainiu 400 Alansuenuisselsdel (66 Ausials)
NsUsEuUSINUE NN sIAUEIIsIReIn s luusas Tiensasnsiuuasas1anana
waglurisey 8-25 U wuidn lulesiau veanesa weuwvaldey whawen uazuunfidey
fUunauviniu 142, 16, 95, 120 uag 28 nsusanusiol AUa19u  USUNais1meImisynstg
% = v = a 9 S o A & o = d'
g iuLma@euisug e lulunsudamihendinineenudasl  anludadiuniaie

WeuiuUSinasneimsiduldlunsaiaawis nsdaenandeudseddlulasiau
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A A

whivUSinadldaianawisasl  vagfismaulivsunamdesnsidanauadly wia ¢

nanlailifiveadenluiiens  wilissnndusgidndulunisasiedaged  waznuinfu
= = = =i = [ | a v o w = o g v

genndueadeluvinagananiaegneseegludiuvesisimuiasasy Jawusdivitinng

lasguaadeslviismelununsiidowniueans @uns wavdunm, 2549)

a010UIVHe NIAVIMSAYAT (g wazAMy , 2542, YIUITO WATAMY |
2541) lidntuanumuizauvesiulgnenslumald nangiueenwazniangiueendesnie

Aaandlumisean 3

A519% 3 mﬁm%’ummmmsamaﬁﬁuﬂqﬂ&J’NWﬁﬂumﬂIéf AANZIUDDN WA ¥
AANLIUDDNLRYLITID
Mufianue oanay % WALNE AL % VLT AL %
(1) 3170 Y1unang oy
AMALANDUUY 23,698,700 987,580 11.4 5,692,801 65.4 2,021,697 23.2
AALANDUANS 18,219,827 580,515 10.8 2,480,968 46.2 2,312,497 43.0
AAREIUeDN 23,183,932 672,335 2.9 7,071,099 30.5 15,463,683 66.7

menziuseni@euanilo 99,370,858 34,382,317 34.6 13,578,181 32.7 13,578,181 32.7

i : vywg wazAny (2542) ; YBUISH WazAMe (2541)

5. MTIUUNTUANMMINZHUYBRUENTUNTUGNEIINIT

[y

g.JI /-ﬂIQ o U a ‘;’ o a
PYUAMULNUZEUYDIVIAUF NI UL NNITINAIU (NDIE1FI0Y, 2523)

1. FUAMLUNIZEUVDIAUAINTUBIINITITUN 1 (soil suited for para-rubber, R-1)

Aundneglutuilagmlvudrasmngdmiumsvanersnns  fawidneiitednia
agUne  wianansaunlavseusuusshuiialissmsasanmlunisdnlalagliiznisdanis
JEAUSTIUAT 3Bl IBMsAwlY  wafAuduMsas nsdaniswanll laud nns
Insdeungany N5UeeiuN1INTaUVBRY  NTYINTPUUNTIFUNEUIRUUSIIUA 13U N3

! 5 [ ¥
YATOIIT VU L UUAU

[ a do i o & R a = = = o 1 ] < =)
aﬂwmzﬁu@qmummgiuwu%Lﬂumuaﬂmaﬂmﬂmq ‘(NiJﬂ‘\]%liJWU”UU@WULLGU\‘i 139

dnvldalsegiiundt 50 wuRWATIINRIAY  AudinisseuigiiAeudiuay  (somewhat

poorly drained) augiaf (well drained) Lﬁ@auhiaﬂu%umgmﬂmw (sandy particle size

Y

class) Liiufumdennluilaseaste  ldwutuiiansa ey viseanaunsin Tuusunu

Y
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WnnISeray 80 NANUBLAUNIT 75 WURWATINNRIAL  AsTAUAINALYDIAUToENTT 2

WTTUUADLIUAT  LASAMRATAINRIAUIUDIAMUAN 100 Wwuiwes  wagliwudufund

Alslaananudnnielu 100 wumuns

(%
o

2. TUATIUNNZENVINAUE NS UBNNITITUN 2 (soil poorly suited for para-
rubber, R-Il)

o w

a o S o & a av i o U - v

Aunluduiidniduauilidesmaneaudmiunisugnenams \esanildednin
! v ! v ' = [ A v = o <) N a v =
AoudaguLse  Aeudnendemsunlavieusuuss viedesinsianmsilunsdliiey  desdl
MIasugandsssanIsuIaursorudtmad  Aundnegluduiiilidniuegrannl

AITUYNNINITY
Angnnvasiutu R I Useneulumedednindaseluilualiiu 3 To loun
1) C WudumuLdegIEnIg 25-50 URALAT

2) s eAusglundufunsng (sandy) M1NsEUUNITIMUNTEAUNAAY (family

particle size) wsatdunuwmilen (clayey) Nliillasaada (massive)
3) o wutuRuUUNIALTuTURUBUNSINUN 20-40 LwURLIAT

= [

4) ¢ ey 75 WURATIINRIAY Wutundianse nan wseneutulslulu

Y

YSunamnnnindesar 80 lagU3uns
5 n Aullnrwgananysaii v3er1as1neIdu 9 egnaguLTe
6) j wusupuiinelsled Garosite) Uzﬂuagﬂiﬁmmﬁﬂ 40-100 LSURALIAT
7 d fulinmssyunetimauly (excessively drained)
8 t anmgivszwaduivuduaniuuugeiunseiianuaindusesaz25-75
9) e AUNWILELAANIINTOURLNTULTWTORIUNINTOUBE 1Ll WBAR
10) r  SfulnavuiAueisdesar 40-90 veudlefiviavan

1) x  Anufuvesiueieniglupiudn 0-100 wuRwns aglugae 2-4 waduu

ADLUAS

12) f  9uUmSIEMAANUIVILUIDNNSHUILITS FINDLANAAINUESUILDEN

JULST FzinTueEeos 1 A3 Tuseunsenn 9 10 U
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3. fAullanunzaudmiulgnenanst  daegluty Rl (soil generally not

suited for para-rubber, R-Ill)

Anenmveaduty R dadufunlimungandmsunisdgnenans ddedided

JULIN AeainsuFudsmisewdluann dnsawmuaannn lAuAiunisamu Ay Auly

fu RNl Fdliuugthlivgnenans  essthlulduselevunfuinudy  wu anulidud

= Y @ 1Y %7’ o I ¥
aeanuliduuvasiuiignsns Wusu

[

FoINAVDIAUTY Rl 2819nileegdle fad

1)

¢ nutuauwlsegluszaumudnAuNd 25 WURWATIINEIAY

[
Y

wutuALAuYSY s dudufuneuuunuinndt 40 wuRuns

] a da L3 1y ! a a a
WU?JU@UV]@H]WI?IGZWI@@J@UWN 40 WUALUATINNINY

ANULANYBIRWRASTUAILEN 0-100 WwURAWAS TAlAuINNIN 4 LRI

ABLLAT

a A 961 A

AUINTITUIBUAMTOLAINN

anmniusEmAguinn viselanuaiatuninninsesay 75

AUTLUILILLANNIINTDUBE UL TIVTOHIUNITNTBUDE I TUL T AT LY
=

afin

fAuluanuRafu Andudinasadsudunnnitdesay 90 veailed

Junspannsindvin vsemsivuddeaudumaliielasuany

= 1 a dg( ] 4 5 A =
WIEMEBYNTULIT TNATUDYNUBDY 1 A9 I'LEEJU‘VIi@‘Vlﬂ 95 U
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4 ad
aunInULazIENT

gunsal
1. NSANINIAALINLAZIAUAIRESAY

1.1 wHUNssaINe1veslsewalneg 1msidmw 1: 50,000 (ASUNSNEINTEIH,
2526)

1.2 WAUVNAUIININYOULNY (NB9F15790Y, 2518) WaLIImInruBIAIYy (Nou

woneantdudanianuesate) wIms1dru 1:100,000 (Nosd1519RU, 2516)

1.3 nsesflonmsgulumsdrsafunirauiy gansiadeuiu wavgunsaliiu

fegeRunInauIy (18v, 2542; Soil Survey Division Staff, 1993)
2. MIFATIZIRU

2.1 A58l nendans

—_

) Atomic Absorption Spectrophotometer
2)  Flame Photometer
3) N digestion and distillation
4)  pH Meter
5) Balance
2.2 gunsalingnmans
1)  Auto-titrator
2) Auto-diluter
3)  Mixer
a) pdemlumsiased

a o U a fa
2.3 @AUENTUIILATIENAU
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/g
1. msAnedayalosfiunazaneununisiiuilagehu

HonWUNANYIAETTUNUNUNTTHINET  URulianQiuseing  uWuiAY
MnueaaUInANUAdn e luuuianmgluszna Mvuagenasiuiieganulunui

ATLNULABEAIUAATY
3 o/ 1 a
2. NISHUAIENNAU

2.1 @nwaniweasuusnununanw luauunlanvua A Tuwauni Wan

NITUIANUMLNEALVRINUN AN ALERN I DE19azLDen

2.2 ynmsyavquluusnanivualilifiawinaniie 1.5 wes 13 2.0 wes an
2.0 wns (\Bu, 2542) wsedstutaniiluiiundwiseliaunsayalidndeldls ussmidnaud

LANE LAZYINA1DS VNG AU ULA AL TURY
@ LY} 1 a .:4' o a I3 ] [~4 aa
2.3 MSNUAMBENAULNBYIN NSIHATIEH kUsean U 2 35

1) fegeRuiignsuniu (disturbed soil samples) iunnduiilavinnisuds
JUNTNARAY  TUATNTIA9819  fegsazUsyanae 2 dlansy  wiethlu@nwaudinng

NIUATN NIUAL LAZNILITINEN

2) fhognefuilignsuniu (undisturbed soil samples) Wiudagnsdiu lag
T¥nszvaniAusiegedmu  (core) athluilmsgsanininuinvesfuvnedusa  (saturated

hydraulic conductivity) kazaa1unuILuusIn (bulk density)

2.4 n13ANYINITAIYHUTIVOIAUENINITT TAENITIALEUTEUINTDIEIAU

mawnﬁﬁmmgqmﬂﬂuﬁu 150 WUAAT (@1UUII889, 2550)
3. N5 luiRIUURANS
3.1 NMSASUUFIBE1AUL DI

o w 1 a 4@ 1 a = A . . ) Y a Y
ihdegauniuldgamaainluisanluisy  (air dried) AUNTEVUAIRLED
iluamelnssuaiu vauguanuAyiumrseduduisniauinlugeon ndantuiluseu

FNUAZWNTIVUNR 2 Tadung e ldidudmagrslunisiwmszisald
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3.2 MFIATIAAUNINILATN
3.2.1 N13NT¥BVBVUIABYNTA (particle size distribution) wagiiledu

NFIATIENNIINITZAINBVRWINEYNALALTSIUNG  (pipette  method)
(Kilmer and Alexander, 1949; Day, 1965) LazLanuaaLiiony (soil textural class) A3
nozunsuamauasssanidofunussuurensenIuAATansTanEnT (Soil Survey
Staff, 1999)

3.2.2 N13NIENYVBIVUINBDUNIANTNEY

NTIATIVNIINTEANYVBIVUINDUNIANTIHAILNITTDURNUAZUN TS
UINTFIUVWIAANE (U 1965) LeNaUNIAIUIANSIEY 5 YUIR LakA N91eneIuiIn N3y

Y1V N518UIUNAN NSIBASLDEA NTIUALLDYAUIN AaLEAIUAISIN 4

AT 4 MTTUUNNENVUIAYRIDUNARY (soil separates) ALTTUUVDINTENTIUNYAT

an3gewsng (USDA)

UNINIUIANTIY Wurgudnans (uu.)
1. ns1engruun (Very Coarse Sand, VCS) 1.00-2.00
2. NNy (Coarse Sand, CS) 0.50-1.00
3. yn5wdunas (Medium Sand, MS) 0.25-0.50
4. wswazidwn (Fine Sand, FS) 0.10-0.25
5. n3wazBenuin (Very Fine Sand, VFS) 0.05-0.10

3.2.3 AMUNUILUUSINYBIAU (bulk density)

NNTAATILHANMUNUILUUTINYVDIAULAEID  core method (Blake and
Hartce, 1986; National Soil Survey Center, 1996) fhegaRufivuBAsZiAIY
vnutusvesiuisdusedsiuiiliumsnsusawauaansinsyueninsuliunns
PNAFURIALENAN 7 wufwes @9 4 wuiwes  JWunmsiudlegishunuulisuniu
TAssa%1a (undisturbed soil core) MstufetssenszuaniilulfastuRuaziUIuIL 3

~ P a ¢l v & W A aee
ASTUDN L‘W@I‘mﬂNa’JLﬂi’]z‘iﬂ%gﬂG]ENLiJUG]’JLLVIU‘UENGMVWTﬂHW
3.3 MTHATIEIRUNILAL
3.3.1 Ufnsenau (soil reaction)

nsBAsenaUisenau  lddnsdfusieun wiidu 1:1 (National Soil

Survey Center, 1996) #5393AdeLA30e pH meter
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33.2 Buvsyinglufu (soil organic matter, SOM)

NMTIATIEIUSINUB U IS UBUTUALMBAT Walkley and Black titration
(Walkley and Black, 1934; Walkley, 1935) lpgnisitansazaneneunaideulalasiwun
(potassium dichromate, K,Cr,0O7) W3t 1 N Vi fiidu oxidizing agent wa3lnnIm
svanswlosSanenludoudamadiudu 05 N e Usnamewnadeulalasumindean
nsinufiseneendwdunudunssaisuaulunu

MsmunnUiaBuEe g Uit unFeanduou fell

% OM (organic matter) = (% OC) X (1.724)

333 lulesiausiu (Total Nitrogen)
n5As1ERUSINlulnsausulneds Kjeldahl method (Jackson, 1965b)

334  yeaneSaniluusslovil (available phosphorus, P)

Mes1zvilsinaleanesandulsylevilaensainmeaisazaie Bray |
(Bray & Kurtz, 1945) Jasgiusununeanasaniownios UV-Vis Spectrophotometer

PAMULIIAAU 882 UNLULIAT
3.3.5  weuwnadeuimduusylevd (extractable potassium)

msaginewnadeuiidulsylevdlaenisatname 1M NHOAC pH 7.0
(Pratt, 1965) AT1¥MUSUIUNDLENATUUAI8LADY Flame Photometer fnNu81IAAU 383

UULRT
3.3.6 M’le\;LLaﬂLU?ﬂiauLmMaaau (Cation Exchange Capacity: CEC)

nesienuguanUasuianleosy  laenisvzazalswnslosausiy
IM NHOAc pH 7.0 uwazunuiueuluteulesoumelgifsunaslss 10% Tuaninnse

lundu warlamsnansazanefinduiiomUSunaueslandeulossuy (Chapman, 1965)
33,7 LwaTufiatalé (extractable bases, Ca Mg Na K)

MTAATIERUATINAANALA  fe 1M NH,OAC pH 7 (Peech, 1945) lay
nsvrazaneuAnlosausie 1M NHOAC pH 7.0 Livelvikanlosaugnunuidewesluiey

loauvianun hansavaeignuzavaglUinseimusnauaadouwaswiiidoune
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309 Atomic Absorption Spectrophotometer @unsunaldyLLazlUALNILATIZYAY

Lﬂ%’a\‘i Flame Photometer
33.8 anmnsnfiarinlé (Extractable Acidity, EA)

ASAATIZRANMATANENALA  IAYN1STLALANUNSAAEEITALA8 barium

chloride triethano-lamine pH 8.2 (Peech, 1965) thansazanglulamsnidfiewu3unainsa

[

ol
3.3.9 AnforavAuBualua (Base Saturation percentage, %BS)

A3 DUATANUDUAUAAILINIINAIVIUS UL UATINNANA LA AL AN N

nsafianale (National Soil Survey Center, 1996) TngAialaangns
% BS = (Extractable bases X 100)/(Extractable bases X Extractable acidity)
4. nsaaTeideya

4.1 Funuteyailianmsliasigiaudinienmenin uasmaaiivesfuas
Uadenimuauanvaugauluwlangnenemnsvesusuundnm wetinuseliumanunei
dAyvediu JallnaronisasyiulawasnsNaNEATaI81 NN IMUNTUATIIN AN

YOIFUNIUGNE1INTINUTEUUNTIUNAILINEaRveaRuld lulsemalney

4.2 Wiguigun1ssyiulnvesiuendlagldiinsgiunissyiulnvadu

YIS ANS9N 5

M13199 5 1INTFIUNITITUAULATDIAUEIINIT

91y @) YWIAsEUIEdLTIAILEY 150 wuRasaInudy (u.)
o Urunang GN

2 12 14 16

3 21 24 27

4 29 33 37

5 36 a1 a6

6 43 ar 52

37 : @1UuITLE9 (2550)

Frvunaduseurwesiuganlusinuiiiuiegdy AissAuAugewiy

& a ° Y 1 a o = ° ° ! d'
YWWITIVANWUAU 1.5 bUHT 97UIU 20 AUFRDNADU IAUUNN u’]‘lﬂﬂquqquﬂql’aaﬂ
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g
Ag01UNANYN

1. Wuifnwudasnunsnsugnensmis wug RRIM 600 8195101y 5 U (w.a.

2548) 2 U3kiad Lau
1.1 Uwluusu suanuesn sunenszau Jaminveuunu

1.2 UulUUEIIA AIUAUIEINYN DLNTINIKW FINTANUBIANE

2. MTIATIVAUNNILANLALLAL]
2.1 vielfumns dinInemansien s Ay NIURAIUINRY
NFANN

2.2 yUHURNIT 21AIUgAINGT UNINGISBNYATANEAT NN
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NANTSANEILAZ N5

msfnwdnenmuesiulgnensmnsiluniang fusenidsanievessamalveluiiud
Ugnenemsn 2 Uina Tdun iufivgnensms sunewseBu Sminveuudu S1uau 5 finou
(PY1-PY5) upgiluiiugnenams sunedeniw Saviavuesme 1w 5 finou (BK1-BKS)
(fineu vanefa Usinasiidniigniianansavenldindufiunils (soil individual) (Buol et al,

2003) wazanusaesuienindnfaulinsunnanvue (1Bu, 2548) dandlunini 1

nsAN¥IUIENEUMY  danmwInasukardugIVIeIauveshuluiunAnw  auds
menmdy  auddeiveiy  mMsUszliuanugauauysaluasAnea nvasAudmiulgn

YINFIUNANL TUDDNDYWNTLD NANISAN®Y Pl
1. d@nmnwindenuazdagiuInerauiuvasiulununfne

anmwndeslarduguIneaunvetuluiuAnwvinuanenenaisassutioally

AANLIUDINRYNUTD NANISANY) Al

1.1 wWuiignenswnsn druluudy diuanuan Sunensiu Jminvauuiu

37U 5 WAau (PY1-PY5)

anwagneadugIneanNveRulgne N Adndminveuuiy (il 2)

i & & [ o o a o ? =
wud anmiuimiluilugnaduasuain (Anuandy 2-5%) Aulimsssuigind  n1seudy
ke nsvauweshvuiifudinan  Auyniineuilseauiilafueginninaudn

U 2/ [ a

(Uszana 200 wufwes)  Auildegiuiidefiudusznoudisifuuuiagandsesiunse

9
(washed sediments over residuum derived from sandstone)

v v
a d

Auynineuiifnufmiavouuiudfufuuumn 15-30 wufuns Auldiee daa
dmaufudvuy Ahmatumnsaniuiimesou wasdtmady defulufunmeuuiiu
Auilassaefunuuioumasuspuvuaidndadninnfifiaruamutes  wazunduaung
Wlruaneandudiades  Fuvuierufunsadsfiidunsadnunndansauiunans (pH 5.0-

6.0)
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b o

2.dan M amussniy

-\, _:f

i] i .vuesene

a.WTTEU 2. vauuniu

‘h e

8 @ . oa
- ® ALNUNIBYNAU

Mil 1 wuiikansgafiusiegnsiulgnenamsidnwdminveunnuuas Jainnuesany

Al 2 WungneennsMAng unensediu dardnveuunu (PY1-PY5)
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auUAvesRuUgnensmnsnfnwdminveusnuluniaauiy 91w 5 fineu (PY1-PY5)

AILEAILUNINT 3 WaLANSUNEVLNAAAUTUAITINUINT 1 Ay 2 NaN1SAN® A9l

1.1.1 WABU PY1

1%

Aufineu 1 (PY1) \ufineudufiognouvuvesdsiugivszme Jufumuiiaudn

Y

[
(7

YosnihdnAulszuna 80 wuRwmsistuiunsuiiediu @u Crtb)  dadufuiiimuinisd
WUTUANENITdER15AaAN (BY) lmedinuaunIAvwInfumilenTausEnIeeyn1AuInngIe
wiliaudn  waznuRundevfundedfidediu Fufvaiswesiu PY1 (15-80 wuRuns) Auld
W98 Andeslunas Lagdunuduvostuiiug NUAUTEALAIUUIMARLTINTUNNANEN
WeRulufunsevusiuibusiuvunses  dullassaiaduluufoumasuyuuuaunndnds
YWIANAN NUTUAILTRIURATasouNauvasaneen ledumdnuazruIanasntely
Y v a a < Y = 8 =2 & a a1 < ! )

nihdeauluTinanandes  nusniwvwimdndadnunn  Audaanudunsasduauiundy

N3AIAUIN (pH 4.5-5.0)

1.1.2 fNnaU PY2

[
&

Aufinew 2 (PY2) ufumeuvuvesanmglivseinanoan PYL  dadufumu
dudeafuiu PY 1 shdadudnuszana 120 wufwnsieduiugiusaidaiu Gy Crtb) Au
fitunnnnsd wuduiuaradudiuitedeensiagn (BY WUNM9ITe1T8I0LAATLIANTIFEAY
wilowslinudn  wulidefulastesinsgniadeuseiumien  Auitaeu P2 (Jufuidn
AdIRu PYL (120 wufiuns) Audaiidiiena ddhmaduuazduamesduiiug wugeuszduas
Juwdowuargatsdunady  efudaduiummevuiufeiuimuunse fudilassa
HunvuAeumasuysmnadninniuanansdifirnuamuliesiennuazuuuisiou
A LLAARUUIAULNAATANAILIN wuansilinnanvesanuaruiiniideanlys
(concretion) Uunandntesfsliunany wuimwsiniwawimdndadniinlsunandnies A

ardimeudunsaasduauundunsadnuniensada (pH 5.0-5.5)
1.1.3 WAy PY3

fuinau PY3 WWunindanunilanuanninduinneu PY1 wag PY2 (160 wumuns)

a 1 =

Aualiddnng d@nnageu iimageuliin wazdyuw nwugnUsgamhmaluUumaes

Peavumidediazinaaty  Auanaiidefudufunsievusiutedumioivunse  fuaied

TassasadunuuiaieumasuyuauuundniauuIANa s ieg AN UUINNA LA UL

a |

AoumdsuyuLuIInanfwwInnanianuamulestiann FuRAUANUNSITRY
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sunavwIanTemsAunidenuulieute fveadefuuaztesitgnindeusmefumiley wu
esInRvvUIsanaaanuInludSinatestatasunn  Auaislliaianudunsaanaluauiudy

nsndmuniadunans (pH 4.5-7.0)

1.1.4 Aoy PY4

a A

Aufinew  PY4  WuRuseudwwesddugivssmaduiudin  (wnndn 200

a a ! dd%}’ d%’ ! a ! I = dgl; v a
UANT) Audedddinalazduinnaden Audranuausedmaesiuuns Shmay wagd
A 901 a ! I ﬂy a ) a = a ] a  af b4 a ¥ 1
widesludnna  Auaeilidefudufunmefvunieilunse  fuilllassasivaievia loun
Auiiilassadanuuiourasuyunurndninnifianuamulesausaibiuansandude
WwenlawuuisioumisuyuanswindndsliunandanuemuUiunaisuassuuisumas Ly
ULVLIAENUINANUAVUTDEVUIANANTAIILAINULIN wenaniiuadanunisien
suMATANTIEmsRuidey dnmsazanveswsnidasenledidniios  wusnfivwuiadnia

dnunnlulSunadesdetosuin  Aullaranudunsaaisluauiudunsninuindensaantas

(pH 4.5-6.5)

1.1.5 WAdu PY5

[y a a =

Autineu  PY5 Juduneuatsvesaiduniusemna daduuan (11nA21 200

Y
14 v 14

wuRLng) Auanidmaeuuns dhaa diaanaudiniadunns Amadunaydiiana
Uuuas uazdthmaluaauiudunsuumdor nugauszAunslumdes AndosUuuniuazqn
Uszthmady fusradliferuluiunsefsmumidonvunse auilasadrsfuuuufounas
yuuuAdnInniiauAmues dndwgiannsaliumneendudaifsiazuuuiion
mﬁlamgmummﬂLﬁﬂﬁwmﬂmaﬁmmmmuﬁaaﬁqmﬂ uaﬂ’mﬂﬁé’awumsﬁamqmﬂmmm
AUy warnuRnedouiumioniidafutaratweine wumnfisuundnunga

UunansUSunatiestiatesann Auaradunsadnunniensauiunans (pH 4.5-6.0)
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A9 3 fineudiulgnenensfifnwdwminveusnu (PY1-PY5)
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1.2 Wunugnenewis druluueadssd druaunaam unatniu Jawminnuesang

A7UU 5 WAau (BK1-BK5)

anmituiignensnsiidnudmiauesans  Hugnaduseuain fanumiadudos
av -5 Aufinsszuiennd nMemuBsiiviunans nstvatwesihuuiafutiunans Audiu
Tngfufiudnuinnt 200 wufns  Auliaunnsgs Ae Aunnfineunutuarauumiien
(FupuAtiaduensiadn)  wesnutundulndedlituavaufumien sndulufu  Bra fiwudy

avauAuwmilen (Bto) wazdiansuianenveuvdnuazevglilioneenlydusluey fineuiioglu

Y
g &

nouA1veIEIAUIUsTINAIENUTUAUNlUTEAUAY (Yufiu Crt) Ingaundefudungnau
wivsaduneguuiaganAiaaeinniuszney  (local alluvium  over residuum

derived from clastic sedimentary rock) (mwﬁ 4)

v o bkl 8 (0 St il ,v."f:.‘.ml-m i

Al 4 anmiiuiivgnensnsidnwdandavuesany (BK1-BK5)
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Audgnemnsn@nyndminnuesay 31U 5 fineu (BKL-BKS) (019l 5 uag m1319

~ ~ = o a Y o a o X
AMANUINN 3) mwEJazLaammaﬁmamsfl,wmmmuiuaum PINU
1.2.1 #nau BK1

fudieau BK1 Wumudn @nuinnin 200 wURlues) Auaieildiiniasounaud
%}1 = = = & = o v ¥ < L3 =
Wenakagdmdes  nunUsedmdssluwasauidunsduvesansnounauvesvaneentes 1l
X a & a o a 1 ~ a o Y a Y =
WenuduAusudunmetafusiumiendunsiy AullASE AU UUNBUMRELLNNLIUIA
< P aa < a YR ' o Y a ~ Lo
dnunndsdiunaenianuamuge  Wedukazadesingninfoumeiumiley wenanilds
NUAIIADUNALVDUNANLATIIINTADDN IS NUAEOIULANTDY WUTINABVUIALENLINDLEN

Usunalesfiatosunn Ausldimnudunsaaadunsaguussdensada (pH 4.0-5.5)

1.2.2 WAdu BK2

1%
a aa o ¥ = =

AUNPaN BK2 (@nu1nN7N 200 wWwURlUeS) Aulduimay aunaosuuwnd wasd
YU wugaUsEdvdesluua  Auaady duas WAz ALY AaUNaNYanaan s
X a @ a1 = a 1 = a o Y a 1% a
WenuduAusiudunmetanusiumieadunsiy AullAsEi AU UUNBUMRELLNNLIUIN
ANDIUIUNa N ANAMNAMUUILNANENN  NURIAARUAUMTEITInAURUNTIYeI A
aznuAumdentousyniauuansg  wuasteunauveuvanuasuiniiasenled  dn1s
azammmﬁﬂaaﬂlﬁﬁﬂumjmmmLﬁﬂﬁwu’]mﬂma LATNULAYAUNETUMNARRY WU

uadnunfisdiunans dullaimnudunseansduauindunsadnunniansadn (pH 4.5-5.5)
1.2.3 WAau BK3

Fufineu BK3 (Hufudn Gnunnndn 200 wufies) Aulfdosuuas Fdiana
gouuarduuy  wuaUssAvAesUuunuarduns  eAulufuiumdeummeistunien
Uunae lassadsfunuuioumdouumuadnisuiunanifienunmulunatsdann
wuiedeuAumilnfifinfiu slwoweriazarmuiumiondoeyneunanseg
ansfeunauvandnuazsusmaeenlyd Inisavauvesvaneenleddunguawinanisuwg
NAN9 @1 37BUNANVDIMANBDNYATUIAENTIVUIANGN WAZLABAIY NUTINTTIUIAANUINGS
Urunansusunandntestisunn AuliAanudunsaansluauindunsadnuintenseda (pH 5.0-

5.5)
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1.2.4 WAau BK4

fudinou BK4A Wufuan Bnuinndn 200 wumwss) Audduisialulad duiena

1 = = = = ¥ = & a o <
dou dvuy warduuvuy wugeUseduns dunady uwasdwionuuns ddveavinuas

= 12 a a a 424’ a < a a = a a a a [
wsnilaeenlunuavdunsvesiiuy  Aullefudufumieivunmeidumiley  Aullaseasng
AutuuieumdsNyuNuILInEnAsUuNa N ATANUAIMUUIUNAISELN WURIARBURY
witlgMdinfukarkiItaIng fnsavaualsnounanvaanwaziuantasanlufiy

~ ¢l - ' 2 v Y o a = 2 =
w1 aeenleangninfiou nulawaitwanteslumidnfy wusniivrunadniinfsliunans

TulSinatestsdesunn Aulimanudunsaaisluauiudunsadnunfensndn (pH 5.0-5.5)

1.2.5 Waau BK5

a o a A =

fudieau BK5 WuAuan Bnuinnin 200 wuduns)  Audldivasslulasiasd

(% (% 1%
o 1 a o 1

hmageu @hmageulunies Amnageunaudiniuuruy Simageu Shmaseulay

(% 1%
a o ¥ =

dvay wagdvINaNFYNn nuRUsEAUINALY Awdeuduluna Aatiluues Avded
Uuun FussUuindes Ahmady wegdthnadutuues fufidefulufusiumieunne
fefunien  Auflassairsfunuufoumdsuyunadnisiunasiidauamuliunais
fann  wuiedouduminfidlefunasninesiig  wuastounauvesvdnuazuusniila
sonled  a@rsfeunauveavdneenladuaziAveny  wuAvEINigULIAENNINTIUIUnas

Audunsadnunnisnsada (field pH 4.5-5.5)

NSANIANBAEANIIVINGFUNATNINNEDIUTI. WU uARNwTlan gl

[ o Aa

Uszinelugnediuaeuatn  (Anuaiadudesar 25  Jagiusudadunzneudeaiafuuu

[y

ANANANYDIRUNTIEY WagagnautInveduog UL TananANdanefuNanunsney Ay
finsszuiend  Audgnenmisiludmiaveundu (PYL-PY5) Jufuninisyuduiiuaznis
Iauwesing  dwfulgnensnsiiudminnuesane (BK1-BK5) Auiinsyiuduiiuasnis

InavweauhnmuiifuUunan Audgnensmsindnumilduauuudnegluiig 15-30 lwuduns

'
aa a

diundnwddnuendaiuneauads Wy shnegsuinhmady &in Jvun duaveatuiiy
Tgauiillawazdaalsene @ leefiiuuuiidaainiifuans  lesndnSnavesdunsedng

(Brady and Weil, 2008) uaznugnusznglunindnsiu LLam’jﬁumqsﬁNagﬁluamwﬁﬁqLflu

seeeniaiAAnUfATesandu (Buol et al, 2003) AunNANwITUANULATLATIETIGUY

(%
[ 1

Aoumdsuyuuy dinlufutudaaillasaduuunoumtsuyuiuanoumdsuuay
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msfifulgnenamalufoinveuuru  (PY1-PY5) fidefudufunsedstumintu
nyevliRufiauansalunsduiuasnstnifusneimsinluuiunue FuRudrad
USunneynavnafumdsnfindulunamidaiu eildesnmsiinudidefuunseninli
defimsdad yilvinaindeuthevesoumerunaidn (eumearuamssutiuazoynaun
fuwmilen) mudesinemelufuadiazanlutuiuans (PauR13En1AIYIUFININEN, 2548; Buol
et al,, 2003) @wduvgnersmsituiminnuesay (BK1-BK5) filopudufunsevusiuds
fumin  fufuaaiviinuoumeavuedusieufutiulunmihdadudufenty  woty
waulnFBadutuiifimsavauminuumiasenleduaraninsndudimaindeuiivesiuaznis
voulwwessnfivdsaenndesiumsinuvesygan (2536)  Audunsasuussnniadunans
(field pH 4.0-7.0) msfirudlngfauffiseaudunsaiomnfuiingssnietd Faan
msvvarasuaslossuiiduvasenluanmideiu  vilvilelasiaulessuazaniiinoynia

Aundeauny liRwdunse (Aanansdainidgianen, 2548; Brady and Weil, 2008)

mﬂmiﬁﬂmamwé’mg’m‘iwmLLammﬁ’ﬁaﬂumﬂaummaaaw;ﬁjﬂmqumﬁﬁﬂm
wudh Audimunsiunansiegadesndtunsavaufumden GO Inewuidefuuass
YoenamaaUMEAutle) (18U, 2548; Soil Survey Staff, 2006) miﬁﬁu:ﬁﬁwmmsqa
waziofudnlngidunse o mmqmmammaﬁmmﬁum%ﬁﬁLLazmm’gms‘?}Julé’dw

psnaudanunsaiuinsnwanudulududn 8u, 2533; Buol et al., 1989)
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2. audAnienmvashuvgnensninlunianziueenileanile

audAnien mvesiulanemnslunianyiuesnieaniieNiny) (Fainveulnuuae
VuedAne) I1Wu 10 fineu LA NSUANNTEIIBYRUMALaYTULLERAY  NSNTERNETeN

BUNATUIANTIY  UAZANUNUIMUUTINVDGU (M1T1WWINT 3) HANITANET Al
2.1 NTUANNTLINGVBIBUNIALAZTULLDAY
2.1.1 Audgnenswisndmdnvauunu (PY1-PY5)

fulgnensnsiluiuiidnutiuluuy  fuavuewas  Sunewssdu  Sanda
YOULAY WU muimgsuaaﬁu%uuuﬁmmﬁﬂ 020 wuins SileAudune luvaed
Supnarsdiforuduiusiulunsesuiviusumisdunne  Insdufnuuesiineunsuuy
vesanundusene  (toposequence) fidemuioneuniduiuunluituiineudrwesdiu
niUsEImeA desmnanmituilduituitaeuain (aAruaindu 2-5%) feiy nszuiumsmdeud
suaqamgmﬂsummLé‘ﬂmﬂﬁuﬁmauuuﬁmﬁ'aué’hﬂﬂamﬂu%uﬁuuumaudwuaqﬁuﬁ (ABUNR5E

AP gInen, 2548; Buol et al., 2003)

NsavaNveIauNIATUINaEIRYA (BuN1ATUIANTIBRlLazauNATUIRAumTED)
dutuluduiuaanunadn duandunmdl 6 wenandnisfleuniavuiafumiedly
ﬁumaua'WQﬁﬂ%MﬂmLﬁmﬁuﬂwmdﬂmwaﬂﬂmiamUéhr;gﬂ’wmLLiUngﬁLWaﬁam%‘lui’mqé’uﬁwLﬁm
Aulvushunileiddineasadludu (Brady & Weil, 2008) Lﬁaﬂmimmimzmmaaaﬂgmﬂ
yuaeneg lunthdaiu  wud Auiidnudvinaeymavuanneeglufidy 459-941 n$use
Alansu (Auade 766 o/ke) YSinaeunevnensends 39-175 nfuseilansy (Aade

100 g/kg) wazUIunaeunIAvuInAumilyd 20-366 nudanlansy (Aedy 134 g/kg)

\ewnednvagvesiuluiunugnermnsdwminveuwnuidnuil  1iefudiuy
T duRunsne (sand) Aunsielunsioutls (loamy sand) wagdusiuuiiervunsie (sandy

¥ v
P a = Y =

clay loam) AALTUAULLDNYIU FaLiU ﬂ’]’iﬂﬂi&ﬂﬂ']ﬁﬂi%’ﬂ’]EJ?J@Q@HQ’]WUU'WW]S']EJLLG]Iag“UU’]ﬂ

#1199 FaiaudIfny HANISANYINTITNTLANYVBIBUAATUIANTIEVUINAIT WU BUAIA
yuensedulvglueyninruianseasden (fine sand, 0.10-0.25 mm) luiide 197-496
nsusenlansuy (ARdY 344 g¢/kg) UavsIwazldunuin (very fine sand, 0.05-0.10 mm)

221-504 n¥usetlaniu (Anady 386 o/ke) Fuwandlunmi 7



30

% sand
0 20 40 60 80 100
0 1 1 1 ]
— 50 4
=
2
=
=%
——PY2
150 | —a—PY3
——PY4
—A—PY5
200 -
% silt
0 5 10 15 20
D Il 1 1 ]
. 50 4
=
Il
=
£ 100 - —ePY1
—a—PY2
150 - —a—PY3
—e—PY4
—A—PY5
200 -
% clay
0 10 20 30 40
0 1 1 ]
50 4
£
X
=
a
—a—PY2
150 - —a—PY3
—e—PY4
200 - ——PY5
ﬂ'lWﬁ 6 ﬂ'ﬁﬂi%%']EJSU’e]\‘ii)iéﬂ']ﬂ?m']@mi']ﬂ “VIi']‘EJLL{]Q LLaBaUL‘ViﬁUUWWNF"ITﬁJgﬂ‘U@\‘]

nidaAuUane s MAnwImIaveulny (PY1-PY5)
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% very coarse sand % coarse sand
o 2 4 6 0.0 0.5 1.0 1.5
0 4 . . | o )
50 50
£ E
A °
£ <
o o
a 2 100
a 100 [=]
——PY1 —+—PY1
—=—PY2 —=—PY2
4
150
150 —a—PY3 ——PY3
—e—PY4 —e—PY4
200 —A—PY5 200 - A PY5
% medium sand % fine sand
0 2 4 6 1] 20 40 60
0 L L ! 0 L L )
— 501 50
5 T
= o
g £
=
a 100 - 8 100 -
—+—PY1 —+—PY1
—=—PY2 —®—PY2
1501 ——PY3 150 1 ——PY3
—e—PY4 —e—PY4
200 - —&—PY5 200 - —A—PY5
% wvery fine sand
1] 20 40 60
0 L L J
50 A
E
°
K=
=3
2 100 -
——PY1
—=—PY2
150 1 —&—PY3
—e—PY4
200 - —A—PY5

AMWA 7 N19ATEYVBIBUNIATUIANTIBIWINAY (M81Uan e U1unas avlden
Lagazldynun) mumNaNYemIAnAuUgne N RRN T Inve LA
(PY1-PY5)
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2.1.2 fudgnenawnsAminnuasany (BK1-BK5)

Fulgnensnsiluiuiidnuimianuesans wuth dndvafludusuuuiiardn
0-20 wuAes  Sdeorudunsevuiusu (sandy loam, SL) TneduRuuuresfineunauUy
Vs uilusuine (toposequence) fiferuidensruninduiuuuluiuiineuaisvesdiu
pivsee  flesomnanmiuiilduiuiiaeuans  (rwanadu 1-9%) wudeatuiudgn
gromsluiuiidnendmivouniy  dnduiuardidonufufunseluiusivauisiuiiu
wilerunse Taefoumaruanmeutiuazeyniasuaiumdenfutunuaiudn dudns
Tunwil 8 Lﬁaﬁmmnmsﬂismmaqawmﬂﬁummmq6] WU ﬁuﬁﬁﬂmﬁﬂ%mmaymmmm
nywegluiide 240-868 niusiailaniy (@B 617 g/kg) YSuaeynipvunansiewds 60-
426 n3useAlandy (Auade 187 o/ke) wazUSunaeunAvuaRumiley 72-347 niusie
Alansu (Auade 196 o/kg)

a ]

AulgnenamnsluiuifnudminnuesmediulvgfiieAudunusiuiunse
a | = =% o & a & 1 a [y

(sandy loam) wagAUTIUMUEIUUNTIY (sandy clay loam) F99ALUUAULLIRENULTUAYINY
Audgnenennsmdnuludminveuniu Al N1SANYINTITNITEAYVBIBUNAIATUIANTIEUA
AEAUINANT FAWANWAIAY  NANITANINIINTLINLVRIBUNIAVUIANTIEVUINAI  WUT
sunavwanedulvgdueynirvuanseazden (fine, 0.10-0.25 mm) lufidy 56-293
nsusonlansu (Aade 164 ¢/ke) uwagnsieazideauin (very fine, 0.05-0.10 mm) 76-552
nsumeflansy (Aady 315 g/kg) AuuanslunIwg 9

dl' a Ll a a a t:ir-:f

laNTUUTIUMEUNNINTEABYBIRUNARLYBIRUUgNE M T AN LY

Y [y 1

Jrinveukiukazdmiavueany wudl Aundnwiluiunuanersnsiludwmiaveunniuiiile

'
a =

AuiLileneuniuidnuludwmiavuesy  ndfe  Audgnensmnsludminveuliud
Anwieuniavanseaninauifneiudmiavuesas  eglsinig nsavauvetseunia
Yeazden (eunirvwanTenlaarauninvuinfunied) vesiundnyivisaesiuiiuly

lufiemafediu fie TUTHNMeUNIAYLIAESLBUANLT WA UAIINEN
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% Sand
o 20 40 60 80 100
0 L L 1 L 1
50
€
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2 100 -
a
—e— BK1
150
—m— BK2
—a—BK3
200
—e—BK4
—— BK5
250 -
% Silt
0 20 40 60
0 . . )
50 +
€
=2
=
g 100
@
a
—o—BK1
150
—m—BK2
—a—BK3
200
—e—BK4
250 - —A—BKS5
% Clay
0 10 20 30 40
) .
50
E
o
=
2 100 -
@D
a
—e—BK1
150
—m—BK2
—a—BK3
200 +
—o—BK4
—A—BKS5
250 -

AW 8 N1INTTANVBBUNATUIANTIE NT1ETe Lasfumiley muauanvamtinn

‘U@Jﬂsm‘vms']ﬁﬁﬂwﬁwi’mwumma (BK1-BK5)
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% very coarse sand % coarse sand
o 20 40 60 0 2 4 6 8 10
0 - . . , 0 4 L . . L )
50 - 50
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& e
£ £
§- 100 §_ 100
—+— BK1 —+—BK1
150 —m—BK2 150 —=—BK2
—&—BK3 ——BK3
200
200 —e— BK4 —o—BK4
—&— BK5 —A—BKS5
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% medium sand % fine sand
0 2 4 6 8 0 5 10 15 20 25 30 35
0 I I L ] 0 1 L 1 L 1 1 1
. 50 ~ . 50 4
5 §
£ £
s o ]
3 100 4 3 100
—+—BK1 —+—BK1
150 4 150 -
—m— BK2 —m—BK2
——BK3 —&—BK3
200 - 200 +
—e—BK4 —e—BK4
—A— —A—
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% very fine sand
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0 . . . . . ,
50 4
3
L
=
2 100
a
—+—BK1
150 4 —m BK2
——BK3
200 4
—8—BK4
——BKS
250 -

AT 9 NIINTEINLVBIBUNAIATUIANTIBVUIAGIE (81NN 1eU UIunane aslden

Lagazldynun) muANENYRIINARAUUgNeIIMANY JanTanue g
(BK1-BK5)
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2.2 AANUILNNTINYRsAUUgNEITwIT lunIAnTuaanidamile
2.2.1 fudgngewisdaninvauuiy (PY1-PY5)

Audanenesnsfnanmiminveuunuieianamuiidudluseiuasudwig
i % 3 a 3 P i a
Aoud19ge (1.38-1.73 Mg/m” Aady 1.55 Mg/m”) lagfidauvuiuiusisvessiuaelgn

e P ] a @ -
g smAnwdiAngendluiuuy dawandlunindg 10
2.2.2 Aulgngnewnsdamiaviuesany (BK1-BK5)

auﬂqﬂmawmﬁﬁﬂ‘mﬁ“fwd"wummaﬁmmmwmLLﬂuiauiuizﬁUﬁau%’ﬂqﬁwﬁq
| ¥ 3 ' = 3 Aa PRy a
AU (1.29-1.69 Mg/m™ Alady 1.53 Mg/m’)  lagiAuvanensnsindnwidainiy

MwUTINYeIRuAgInIluAuUY dawandlunini 10

Bulk density (Mg/m?)

0.0 0.5 1.0 1.5 2.0
0 1 1 L

50 4 YDULAY

Depth (cm)

100 1 ——PY1

—=—PY2
150 A ——PY3

—e—PY4

200 - —4&—PY5

Bulk density (Mg/m?)
0.0 0.5 1.0 1.5 2.0

50 4

“U29IAY

Depth (cm)

—+—BK1

150 1 —=—BK2

—&—BK3

200 1 —e—BK4

—4—BK5
250 -

AT 10 UAAIAIAIIUVIULUUTINVRIAUANAINEN VDRGNS TINAN

FINIAVOULAULALIINIANUDIAY
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3. aulAniivasiulgnenawisiifnelunianziueanileavile

a ¢ wa o a e & a ~
Na’)Lﬂi']g'i)iﬁll‘UmLF’\IQJGU'ENW‘UUQﬂEJ']QW’]T]V]ﬂﬂ‘U']VNa@QUsnm (10 W@'EDU) LLﬁvaﬂu
d' 3 1 Y I a s d‘
AT INNUINT 4 LLAaZLNUNNTITLUITEAUATIILATIZK ATUHNNITIHNUINY 5 Ay 6 (UQﬂi']QJJ, 2529,
Land Classification Division and FAO Project Staff, 1973) wan1snenautfnisipiivoshiu

UgneamsdAnuiiie 2 usia fisil
3.1 anulunsanievasiu
3.1.1 Audgneneswisdeaninvauuiu (PY1-PY5) (nwi 11)

Aulgnensmnsludwmiaveuwnuidnwde anudunsaiiadunsaguusannis
Junana (pH, 4.0-6.7 Awade 53)  auvudwlngdienudunsasnadunsaguusad
nsaUIuna1e (pH, 4.0-5.7)  deiarsanfaunuddugivseme  nultuiuuuvesiuly

°o v a a < Aa - « °o v
mouvuvesdnuniiUsema (PY 1) dAanufunsaguusann  Tuvagifuuuiedludwiu
nouaAIEYLNAY Insanglufiunegnoudasanvesadugiiuseina (PY 5) Auuuay
] dl' = v a & A °o v a 1 3 a
finfilovgedn (pH 5. 7dlasuivAuuuluiuineuuuvesdwuniivseina  ag1elsinnumu

8199NAREUIANILYANEITY anviudy PY 5 ARua1eilfiteysindinuuu
3.1.2 AulgnenennsndamdIanuesnng (BK1-BK5) (1w 11)

a [ [y g a1 < ! < =2
WU‘UQﬂ‘EJ’]\‘lW’]i’]IUﬁ]\‘]MU@MUENﬂ’WUmﬁﬂwﬂmﬂ’]ﬂ?’mL‘U‘Llﬂi@@’]flLUUﬂiﬂ?ULLNﬂJ’]ﬂOQ

n3ndn (pH, 4.4-5.1 Anade 4.6) Auvudulvagiidanudunsaiiadunsaguusiuindense

o

don  (pH, 4.5-4.7)  asdulaiduuuluiuidnudmrianuesaedainnudunsaaied
A&

InalResiunniiney wonanfifuaiwewniinauluiuninliwmns1winiuuy Fauwane1eain

AunUgneenns ANy U minveuLiy

mMsiAuUgnenmsfifnwisassuinalunianguesndesnilediulngidunsn
TusgAUNIATULTNTY wansiensgaydeuanlossuanuidafuvesiulunudnwm

(ANSENAIVIUgIINeN, 2548; Bloom and Grigal, 1985; Ulrich, 1991; Bloom, 2000)



pH 1:1in water

(] 2 4 6 8
0 1 1 1 ]
YDULAU
50 -
E
= 100 1 —e—PY1
=1
a —=—PY2
150 - ——PY3
—e—PY4
—A—PY5
200 -
pH 1:1in water
0 1 2 3 4 5 6
0 1 1 1 1 1 ]
50 |
= NUBIANY
R
<
2 100 -
(=]
—e—BK1
150 —m—BK2
—a—BK3
200 ~ —e—BK4
—Aa—BK5
250 -

AN 11 N15N52ANNLEYAULUTINIUAIUANVDIRUNANY TINIAVBULAY (N)  LAZIINIA

1“UDIAY ()
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3.2 Ysuaudunigingluauvgnenesnislunianziueenieanile
3.2.1 Aulgne1annsndevInvauniy (PY1-PY5)

AulgnensnaludmiaveunduiinsazauduvieTnglusefusiann  (0.06-0.61
o/ke AR 0.27 g/ke) YSunaBunseingluAuuuvemniineuiinnainittuiuae daandly
ail 12 enciuiu PYs (Sufineufuiiogluiiuiineudsgauesddugivssma) Aimsazay
yosduvdsiaglutuiuaaganitlutuuuy  fedmadudesninmsiedeudisvesngnouu
vureshuflegnouuuresddugivsemmnivonlufunoudwesiiul - Gemandeuheves

menouilidunszuIun1syEaNInalevesiu (soil erosion)
3.2.2 Aulgng1annsndmdIavuesany (BK1-BK5)

a YY) P a A a S o a Y
AudgneamsdmiavusimenAnunilvsnasunseingludussaudwnn - (0.1-
1.2 g/kg ARGy 0.36 g/kg) lnefUSunadurseingluAuuuvemniineulniandttusiueid

AILAAILUNING 12

HlaNTUAUNUGNEINITNANWINIARIUTLIR nuAURANwluImin
nuasAelinsaranveduvseingluAumnIlufunAnuludmiaveuunu agdlsfiny

[

YSunaduniedngluaudamuniassusng  laadnnwasnsinslddunisingasluly
AuludSinades  visemndimslavsunaBunieTmgadluluiy  nssuiumiaangdives

Sunseinglufiuwnseuaziintuegesinia (Sanchez, 1976)
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Organic matter (%)

0.0 0.2 0.4 0.6 0.8 1.0

0 1 1 1 1 ]
YDULLAU
50
T
S 100 - ——PY1
<
% ——PY2
o
—a—PY3
150 -
—e—PY4
—A—PY5
200 -
Organic matter (%)
0 1 2 3 4
0 1 1 1 1
UIAY
50
5
L
=
g 100 |
a
—o—BK1
150 —=—BK2
——BK3
200 -
—8—BK4
—A—BK5
250 -

A 12 Ysinadunseingauanudnvemidaiulanenansnfingm damdnveunnuiay

FIRINNUDIAY
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3.3 Usnallulasiausaulududgnensnislunianziueenileanile
3.3.1 fiudgnensnisdwinvauunu (PY1-PY5)

Aulgnensnsidnudmimveunauiiviinalulnseusaluivlussdusiannds
U1unane (0.35-2.04 g/kg Auady 098 gke) swandunmil 13 audfulddnsaray
lulasaunumiudnvemihdaiudeuirssunuludulgnoransiludmisveuniudidng
Faudflefansaun wulh msazavvedlulasiauralufuifianmafedunsaraudunieinglufu

Aeindunieingluiuaziiuunasedlulasiaulufu (Brady and Weil, 2008)

3.3.2 Aulgng1annsndamdIavueasany (BK1-BK5)
Audgneamsindnmdmiavuesedvsinalulasausiteglussdumuinis
Urunans (0.06-2.22 g/kg AaAe 0.77 g/kg) Aswanslunmi 13 Usuadlulpsiauslufull

ANgIUAZaNaINNLANANYRIVTARARY Fensiwdgunlastiaenadesiunisazauves

sunseinguueatunsisuudamedlulasinuluiudaneenisdminveunnuifnwm
3.4 Yiunnauesneianiduuszlevilufudgnenswisiniansiusanideanile

3.4.1 Audgneewnsdaninvauniy (PY1-PY5)
Aulgnensmnsfnwdaminveuniuiivsinameanefaniduuselovilusgium
1Ndee (0.59—3.53 mg/kg ARy 1.03 mg/kg) Usunameanesanduuseloviluduiuuu

gandnlududuans fwandlunmi 14 Fmeaanesiunisazanduvseinguazlulasaulusiu

3.4.2 AulgngewnsdeamniIaviuesany (BK1-BK5)

ﬁuﬂgﬂsmwmﬁﬁﬂméTwi’wuaqmsﬁﬂ‘%mmWaaWﬁaﬁL"f]uﬂiziwﬂuizﬁuﬁﬂ
Wndaen (0.3-4.3 mg/ke Aade 1.07 mg/kg) mMswasuwlawestSunameanesanidy
Ustlowl wuth duiuuuiiviinameanedadifulsloniganhlufufudadudioniuiuign

YINISINANYITINIAVOULAU  FILEASIUAINT 14
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Total Nitrogen (%)

0.0 0.5 1.0 1.5 2.0 2.5
0 1 1 1 1 1
50 YDULLAU
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o
=
o
[:+]
0O 100 -
—e—PY1
—=—PY2
150 —a—PY3
—eo—PY4
—A—PY5
200 -
Total Nitrogen (%)
0 1 2 3
0 1 1 ]
50
‘é“ uUaiAg
L
=
2 100
[:+]
(]
—0—BK1
150 —a—BK?2
—a—BK3
200
—e—BK4
—A—BK5
250 -

AN 13 ﬂ'%mmlu‘[mmumummﬁﬂﬁuawﬁw&’@auﬂQﬂmquﬂﬁﬁﬂi«n%’wi’mﬁuauuduLLaz

TIRINNUDIAY
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Available P (mg/kg)

0 2 4 6
0 1 1 ]
. 50 .
E VBULNU
s
o
D
Q 100 -
—e—PY1
—=—PY2
150 ——PY3
—e—PY4
200 J ——PY5
Available P (mg/kg)
0 1 2 3 4 5
0 1 1 1 1 ]
50 -
5
= NUBIANY
$ 100 -
(=]
—e—BK1
150
—=—BK2
—a—BK3
200 -
—>—BK4
——BK5
250 -

2NN 14 ﬂ'%mm%laa‘vxla%’aﬁL“ﬂuﬂiziaﬁuﬂuaumummﬁmawﬁﬂG"fmﬁuﬂgﬂmquﬁﬁﬁﬂm

FINIAVDULNULAL IV IANUDIAY
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3.5 Usunamauna@eniiduusslenilufuvgnensnisnmanzusenileaniia

3.5.1 Audgnenswisndesvdavauunu (PY1-PY5)

fulgnensnsidnundminveunaudivinameunadesiiduyseloniluszdy
G‘i’wmﬂﬁaqqmﬂ (8.8-149.4 mo/ke Anady 58.1 mgke)  IeeivSuimmewnadeuiiiu
Ussleoluduuuiiidninluduiuans sawandunnd 20 aedUsunamewnadeslufiu
ANUNNNTEAYAIVDIUSAWUTYY (Brady and Weil, 2008) %aﬁudwﬁﬂ%mmaqmmmm
Aumidoiiudu

3.5.2 Aulgng1annsdeamiIavuesany (BK1-BK5)

ﬁuﬂqﬂsm‘vmwﬁﬁﬂwﬁwi’wuaamaﬁﬂ%mmwaLmaL%amﬁt,{‘]uﬂﬁziasuuﬂlussﬁu
ﬁwmmﬁaqa (13.0-96.3 me/kg AaAE 37.9 me/ke) lnefidufiney BK1-BK3 fUSuiumneun
adoufidulssloviluiuilndlfostunanutidniu  dulSinameuwnadeuiiulsylovd
Tufiufineu BKG (33.5-79.5 me/ke ) uaz BKS (42.8-96.3 merke) feniiudunuainuan
Tnsameiufineu BKS filUSunameunadendiiuusslovflufuaafiut uegnsdmausiisan

AufinauaugNUgnensmstuiminnuesmy  dwanslunmi 21



Available K (mg/kg)
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0 1 1 1 1
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a a ~ a & & a P Y o a a
2NN 15 ‘Uifu’lm‘waLLVIZ"IL“ZJ‘EJ?JV]LU‘IJiJiSIEJ“ZMIU@UG]’]@JWJ’IEJaﬂ‘(J’eNViL!’]G]GmuUQﬂEJ’N‘WW?TVI

AN INVOULAU(N) WAz InnueIne (2)
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3.6 Usunauuanaialalufudgnensminaianziueenileanile

Usinauuadiadale  wunefia  uanloseunduwdluguiadald  liun  ueaden

WUNTLTeY 1oAY WAL NEWNELTe
3.6.1 AUUENENNNITINMInvaULAY (PY1-PY5)

Audgneamsnanydminveuunui Usunauwna@euiaiala lussausaunnga
g9 (0.35-10.47 cmol/kg Aade 3.22 cmol/kg) MsarauuAaleuainlalufiuugnensmns
e a & = DR v =
Anwiindumuaudnvemtianay fandluning 16

Audgneamsfanydminveusnuiivsnauunl@euiaialalussdusaunis
U1unane (0.05-1.35 cmolkg AMagy 0.42 cmolke) nsavauuunfifeuiiadalalufuign

e a &£ = Y o a ) N
YINNIIMNANYINUNYUATUAINUANVDI VU AU @QLLﬂ@QIUﬂ']WV] 16

AudgneamsndnydminveusnuivsunadaisunaialalussAumuniieas
110 (0.04-3.3¢ cmol/ke AlaRY 0.93 cmol/kg) MsazaulaeufainlaluAudgneansi

ANYIUALVUAUAMUANVDINTNFARAY ARSI UNINT 16

Audgnensnanydminveunnul Usunameunadeuiaialaluseausiuin
faUunane (0.02-0.38 cmol/kg ALadY 0.15 cmol/kg)  ASAYANNOLVATIUNENA LA bR

Ugnenmsidnwiiiudunuanudnvemindanu  duanslunmd 16
3.6.2 AuUgneew1IsveamIaviuesay (BK1-BK5)

Aulgnenamsnmdmiaviuesaie (BK1 fs BKS) dUSunauaaiieunanalealy

sedusnunn (0.04-0.42 cmol/ke Aade 0.21 cmol/ke) nMsiUAsuwUavasySunaumaide

'
P

PanaladunlduanadlutuiuaIuetndnfny  sakandlunIng 17

Aulgneamsnnmdmiavuesmeivsnauuniidsunaialdregluszausi
1nHsUIUNane (0.05-1.21 cmolkg  ALade 0.30 cmol/ke) Nsavauveslunii@enanale
Tufu BK1 BK2 way BK3 Asudnsasiauevianindnny luvueNnu BKA wag BK5 dnsavau

Usunamuniifeunanalageulutuiuavemiidingiy dwandunimi 17

Audgneamsindnydmiavuesmeiiviinaledeunaialalussauiunnisg
(0.12-0.97 cmol/kg Aade 0.50 cmol/kg) Marauvedlasutanalaluynutfafuiiay

wUsUsHUlEwENe sanandlunIng 17
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Extractable Ca{cmol/kg) Extractable Mg (cmol/kg)
0 5 10 15 0.0 0.5 1.0 1.5
0 L L I 0 L L 1
. 50 - 50
5 5
z z
3 g
o 100 Q 100
——PY1 —+—PY1
—=—PY2 —=—PY2
150 1 ——PY3 150 1 ——PY3
—e—PY4 —e—PY4
200 - 2 PY3 200 - —=—PY5
Extractable Na(cmol/kg) Extractable K (cmol/kg)
1] 1 2 3 4 0.0 0.2 0.4 0.6
0 L L L | 0 . L .
. 50 1 50 4
E _
: §
5 =
2 5
2 100 4 100 -
—+—PY1
——PY1
—m—PY2
—=—PY2
150 - ——PY3 150 4 PY3
—o—PY4 —e—PY4
—A— —A—PY5
200 A PY5 200 4

a a = o a = A o a
AN 16 N5ELENUSUNULARLYEN  LUNULYEL I"UL@EJQJ LLaSW@LLV]ﬁL“UEJﬂJVlaﬂ@lmu@u@nﬂJ

ANNENYRIINARAUUaNEINTMANT I InYaULAY
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Extractable Ca(cmol/kg) Extractable Mg (cmol/kg)
0.0 0.2 0.4 0.6 0.0 0.3 0.6 0.9 1.2 1.5
U L L 1 0 1 1 1 1 1
50 A 50 4
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& 100 - 2 100 -
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——BK1
150 | =-BK2 150 - —=BK2
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200 - —e—BK4 200 1 —e—BK4
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% 100 - 8— 100
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150 - —mBK2 150 —m—BK2
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200 + R
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——BK5 ——BKS5
250 - 250 -

AN 17 USunaweaidey wund@en Tomon wag waknadeunanalalufunuaNuanues

nihdnAuUgneemnsnndamiavuesay
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Audgneamnsndnndmiavuesmeivsinaneuna@eunaialaluseaudfinun - (0.03-
0.25 cmol/kg AadY 0.10 cmol/kg) MsazaNUBIWeLVALTaNNaNA ANTUAINALANTDY

PUIRARY AIWEAIIUAINA 17

A a = S a N =~ o

il ansanmsaranvesuaaidey uinilidey luded uay  weuwnadeuiainlaly
AudgneamITINANYIeEeIUsIn wud Aunsaesusnadlngiaivanaialaeglusedu
Aandeas  lnefdudgnensmsindnuludminveuniulivsinasuanadaldiiayuniuning
= d e ! 2 d' v ¥ a e % (%
antunniinoun@ny dunsazanUsnauananialdvesiuUgnensnsidnuludmin
VUBIANEITUANANIINAUNANIINVBULAY  NaNIfe MsazauuanaialalufuUgneans,

AnwfiauwUsUTIuiLduanaingluntfingu
3.9 auguanasuuanlasaulufulgnenswisninnziusanileumile
3.9.1 AulgnenannsndeamInvauniy (PY1-PY5)

Audgneamsindnydmiaveusiulimanuguanildsuuanleosuaglusyiumm
WINderpudneEs (1.5-16.0 cmolkg ALady 7.0 cmolkg)  AuUgNENmTIMANYIIMTA

YauknulAANuuaniUisusanlaosuiinfumuaudnyniiney faandtunmg 18
3.9.2 Aulgng1annTmIanuasne (BK1-BK5)

Audgneamsndnn dmiavussmeiiianuguanidisuwanlessuaglusyiu
AINfeRpulantuiy (0.38-17.63 cmol/kg AagY 7.54 cmol/kg) tnefifuiineu 4 uagi
Aou 5 HA1ANNgLanisuwanlopauiAuMUANLENIINATGEY BK1 fis BK3 fwuansly

ﬂ’]‘W‘]?II 18

Wenisanfulgngamsifnuisgesuiion. wudl  Audgngnansitdng

[ o 1

Jandavaunnuiaimuguanasunwanlosauindunuanudnniinousgnetnioy Tuvae

MAuvgnensmnsndnmdmianuesaeuisiiney  (BKI - BK3)ullA1auguaniliguuan

'
1Y =

lospuiniuiindnteeliviudn  Fsrnnuquanildeunanlossulufuaziuiuuinnaeunia

veAuwmiley USinudunieing suvsviiavessiumnies (Brady and Weil, 2008)



49

Cation Exchange Capacity (cmol/kg)
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3.10 ArferarANUBNAUaYRIRUUgNEINITINTIARS TuRaNIRBLnile
3.10.1 Audgnenanisdawinvauuiy (PY1-PY5)

AudgnensmnsdnuludminveunuiidSevaraud udiuavesiuegluseiu
#0ga (13.5-77.5% Aady 40.6%) Msdsuwdaswevalufuiinnuuususiuniglun

Y

a = v d'
Afunniineu daanslunng 19
3.10.2 AUURNENINIIIAWMINVIUBIATEY (BK1-BK5)

Aulgnensmsndnudmiavuesmeiirndesazanududiivavesiueglusedu
M1 (5.0-17.5% Aade 11.1%) n1sidsuidasvesvaluiuiianuwdsusiuneluntdniunn

fineuduigafiuaulanensinyludminveuniu dauandunini 19

ilefiansaniulgnensnsmdnunisaeuTion wud AsegarauduiLualy

Aulgnensmsndnuludminveuuniu (Anade 40.6%) Jrgeaninluiulgnensmnsindne

Jriavuesne (Anade 11.1%) Ineiisgiduvalufuisiiuuinisansgnizazaigesnty
Ax o =

Pnuthdansy MnlresegazaudumiuavesiuniiiauInisgeiiaei (Brady and Weil,

2008)
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% Base Saturation
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4. anuFuRusIznIaulAnneg vasiu (nMeamuasiall) vashiuvgnensnisidnunly
ANARZIUDDNIAYILNLD

a

autininmuaziaiivesiulgnensnaiidnuluniang fusandsanilevaesuiiom
fusmaudiiuinisedd i anfieeiu Sundetagluiu  Tulpsieusioelufu
woaedailuvsslon]  weunaBeniiduvselovd  Aeuglumsuanidsuuanlesu
US1aeun1ATwIAnsIe  aun1AEInnsIenle Laroun1nruInAumilel wasAUnUIwiY

sauluRu

HANSANIAIEUTUS i AvesaN RN e nLasAlveFuUgNe 1IN T NAN W

FINIAVOULNY LAZIININNRUDIAY
4.1 AuUgnesWIsINmInvaULiU (PY1-PY5)

mduszandanduiudidunsiveandineninuaziaiivesiulgnensmsnidnw
Soviovounnu tduandldlumse? 6 wamsAnw  wuin Usinadlulasiouiaiunlufud
anuduiusynsuanedsiifd Ay damsadiiduiinadudoingluiu  (=0.48%, P=0.01)
Usinameuwnai@ouiidulselond (=0.59%*, P=0.01) ﬂ'wmmﬂummaﬂLﬂﬁuLLﬂmlaaau
(r=0.69**, P=0.01)  auAIAIWIANTIELUY (r=0.54*, P=0.01)  BUNIAVUIAAUWTE?
(r=0.67**, P=0.01) LA¥AMURUIUUTINTIBIAU (r=0.45%%, P=0.01) umdlAuduRusNIay
ogsiitfdndnyBaneadfdutiinaeyneruiansiy (r=0.66*, P=0.01) 8YANAYUIANTI

avLden (r=0.54** P=0.01) LLazaﬂgmﬂmmﬂmwazLﬁammﬂ (r=0.66**, P=0.01)

o

Yainaeanesaiiulsylevdlupulaifiauduiusnaifivanihnemesiiu

Ugnenennsfifnwdaninveuunu

[y

Usmnamewnadeufidulselevilufuiemuduiusnauinegefituddydmia
adnfuUsinalulasauimualufy - (059, P=0.01) eAnuglumsuaniduuasloooy
(r=0.48**, P=0.01) sumevIANTIEWls  (r=0.85**, P=0.01) BUNIAVUINAUMTET
(r = 0.88**, P=0.01) LAZANRUIMUUTINVIAU (r=0.67**, P=0.01) wadamuduRusnIsay
ogsiilddyBasaiffuUiinaeyniavunnansis (=090, P=0.01) BLAATLIANTI
azldun (r=0.86**, P=0.01) wazoynAvuwIavsiazidunuin (r=0.82**, P=0.01) zuiulad
Usinameunadeniiduuseleniluiufinnuduiussuansifuianuiduiensusun

Tulasaunaualufu



ﬂ. 1 o/ a Q‘ o/ s aa v = a d‘ o/ o/ 1
1971990 6 ﬂﬂﬁﬂﬂizﬁﬂﬁﬁ‘lﬂﬁuwu5ﬂﬂﬁﬁﬂGl‘lJENﬁ&I‘UGlﬂWEJﬂ'IWLLagLﬂ&I‘UBQfﬂu‘UQﬂﬂWQW'ﬁ’]Mﬁﬂ‘l&ﬂﬁ]\i‘iﬂ’)ﬂ‘lﬁ]uuﬂu (N=32)

BNT pHw oM N P K CEC S VCS cs MS FS VFS Si C BD
pHw 1.00
oM -0.29 1.00
TotalN  -0.03 0.48**  1.00
P -0.10 0.25 0.04 1.00
K 0.37* 0.03 0.59** -0.13 1.00
CEC 0.37* 0.15 0.69** -0.21 0.93**  1.00
S -0.30 -0.11 -0.66** 0.30 -0.90**  -0.95** 1.00
VCS 0.22 0.06 0.00 0.09 0.26 0.24 -0.19 1.00
Cs 0.13 0.23 0.04 0.16 0.17 0.17 -0.08 0.91**  1.00
MS -0.17 -0.20 -0.25 -0.12 -0.28 -0.44 0.44 -0.27 -0.24 1.00
FS -0.37* -0.14 -0.54** 0.30 -0.86**  -0.92** 0.94**  -0.27 -0.17 0.54**  1.00
VFS -0.20 -0.06 -0.66** 0.24 -0.82**  -0.84** 0.90** -0.21 -0.11 0.17 0.70**  1.00
Si 0.30 -0.02 0.54** -0.42 0.85**  0.88**  -0.93** 0.08 -0.01 -0.35* -0.91**  -0.78** 1.00
C 0.30 0.15 0.67** -0.25 0.88**  0.95%*  -0.99** 0.21 0.10 -0.45**  -0.92** -0.91** 0.87** 1.00
BD 0.46** -0.09 0.45** -0.21 0.67**  0.69** -0.66** 0.20 0.04 -0.21 -0.67 -0.55**  0.65**  0.64** 1.00
MULNE): * is significant at P = 0.05 ** is significant at P = 0.01
pHw = pH 1:1 in water OM = Organic Matter CEC = Cation Exchange Capacity
S = Sand VCS = Very Coarse Sand CS = Coarse Sand MS = Medium Sand FS = Fine Sand VFS = Ver Fine Sand
Si = Silt C=Clay BD = Bulk Density

€S
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MsarataunIARUILIAAeT TuAy wud eunArwIanseiauduiusnsay
ogailfudAgBwnaiftuaanuglunsuaniUdunanleseu  (=0.95%, P=0.01) eayA
uIANIELte (r=0.93**, P=0.01) aummmmﬁumﬁm (r=0.99%*, P=0.01) azANURUILUL
SMVBIFY (1 =0.66**, P=0.01) MnAmdfusvosandAiu uansliiiuiduiituimnaeynin

ANTEERsinsavanlulasan newadeun aNrRundiauIwLeY

ileRsanduiusvesantainienien niasiailvewiulgneamsnanw Janin

gouwnu wud lulesioudenuduiusivdurbeingluiu  wansidunieingluiu [Wuuas
vodhulasaulufundnwil Tuvaed  waunasuieuduiuslnensaiuoyniAuunaynIa
yanTeLlanazaunAvuInAumilen wansliiuineuna@eylufuaziainues

3 a v ! \ 1 3 3 a IS a (3 a IS & v a
psausznauluAu laun wslun uswdeaurs wsAumieddalas ustumideiamalng (aya
, 2553; Brady and Weil, 2008, Sanchez. 1976) d@wSunnunuiuuusinvesnudaduaudi
e nidRgniinuduiuslaenssivaynMavaEnELReIiU TaAIANURLIRILTINTDY
a a o - Y a o I 2 = o g va !
AuagiigItesnisveulyvesnniiy MaudanuruiduTngaiasinansenuvilviddymise

nsveulyvesnnivadluluau
4.2 Audgne1esnisIdmInnuedng (BK1-BK5)

Adussandanduiudidunssweautintennuaziaiivesiulgnensnsid nw
Sviomuesme lauanddlumssd 7 wansAnen  wuin Usinadulpsiouneiuslufud
mmé’mﬁuﬁ‘mqmﬂaEJ'Nﬁﬁfﬂﬁwﬁm@'wNaﬁaﬁwﬁmmﬁuw%‘ﬁmﬂuﬁu (r=0.84**,  P=0.01)
Usnaumeanesaiiduusslony (r=0.66*, P=0.01) uwdflnnuduiudnisauetefitodfagn
adAfuUSINMUNIATIANT BN NN (r=0.31%,  P=0.05) LAZAIAIHAUILUUT I
(r=0.35*%, P=0.05)

'
a

Usnameanesanilulselovdlufufiauduiusvnisuinegsiidud Ay dmig
ananuUSinaBunseingludy (r=0.80%%, P=0.01) BUMAYTWIANTIEAZLBEALIN (r=0.49*,

P=0.01)  uaslimnuduiusnuInegalidedAgnivadanulsunneynIATuIAnIIeasden

'
o w a

(r=0.37*, P=0.05)  usllAudunusnvausgslitedABmsadftuatm UL

(r=0.49*, P=0.01) AnuduiusIaUegiidudAynadaiuUIIMeunATUIARUWITe?

o

(r=0.31*, P=0.05) %Lﬁuié’dnﬂ%mmﬂaﬂﬂa%’aﬁLﬂuﬂida%ﬂuaquﬂmquswﬁﬁﬂm 9NN

mmmaLmﬂ@iwmﬂﬂ%mmmam%’aﬁLﬁuﬂidwﬂuﬁwqﬂEJNwwsﬁﬁﬁﬂm%’qwi’maul,t,ﬁuﬁ

[y

laflauduiusnsadanuaudanulaeae



ﬂ. 1 o/ a Q‘ o/ s aa a = a dl o/ L
M990 7 mauﬂs:amsawauwuémwanmaaammmﬂmwLLaszJmaeﬂuﬂgn&mwwmﬁnmmmwumma (N=32)

BK pHw oM N P K CEC S VCS (&) MS FS VFS Si C BD
pHw 1.00
oM 0.06 1.00
TotalN  -0.08 0.84**  1.00
Avail P -0.03 0.80**  0.66** 1.00
Avail K -0.21 0.00 0.22 -0.12 1.00
CEC -0.22 -0.14 0.07 -0.26 0.92**  1.00
S 0.30 0.19 -0.13 0.30 -0.81**  -0.71 1.00
VCS 0.47** -0.19 -0.31* -0.28 0.12 0.23 0.25 1.00
Cs 0.04 -0.20 -0.22 -0.28 0.49**  0.63** -0.04 0.70**  1.00
MS -0.06 -0.12 -0.08 -0.23 0.61** 0.73**  -0.19 0.56**  0.96**  1.00
FS -0.24 0.19 0.03 0.37* -0.74**  -0.77 0.56**  -0.58** -0.64** -0.66** 1.00
VFS -0.01 0.35 0.19 0.49**  -0.78** -0.81 0.58**  -0.60** -0.71** -0.72** 0.85** 1.00
Si -0.31* -0.20 0.10 -0.27 0.84**  0.76** -0.97** -0.19 0.17 0.32* -0.60** -0.63** 1.00
C -0.25 -0.16 0.16 -0.31* 0.68**  0.57**  -0.94** -0.31* -0.15 -0.01 -0.43**  -0.46** 0.82** 1.00
BD 0.11 -0.48** -0.35* -0.49**  0.03 0.06 -0.23 0.17 -0.04 -0.08 -0.20 -0.29 0.16 0.31* 1.00
MULNE): * is significant at P = 0.05 ** is significant at P = 0.01
pHw = pH 1:1 in water OM = Organic Matter CEC = Cation Exchange Capacity
S = Sand VCS = Very Coarse Sand CS = Coarse Sand MS = Medium Sand FS = Fine Sand VFS = Ver Fine Sand
Si = Silt C=Clay BD = Bulk Density

qS
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'
a

Usinameunadeniiduuseleniluiufinnuduiusmauinegadfoddydms
adRfuAmnmglunsuanduuanlesey  (1=0.92%, P=001)  BUNATUIANTIENEY
(r=0.49**, P=0.01) ®UNATUIANTIINLIVUIUNA (r=0.61**, P=0.01) BDUNIATUIANTIY
wla (r=0.84**, P=0.01) waraUNIATUIARWWITEY (r =0.68**, P=0.01) usllAuduiusNIg
avethaildAnBmsadAtulTinaeynnunansie (=0.81*, P=0.01) BYNIATUIANTIY

aviden (r=0.74** P=0.01) LLaZB‘léﬂ’lﬂEUU’WWIE’]EJaZLaﬂmﬂﬂ (r= 0.78**, P=0.01)

nsavatauNIARuILIne TuAy wudl sunAvuenselianuduiusnieuIn
ogailfudAgdwnadftueynmauanneazden (=056, P=0.01)  WALoUAATLIN
NIwarldsaNIn (r=0.58**, P=0.01) ﬁf»mmé{’mﬂ’uémmuaﬂwqﬁﬁaﬁﬁm@'ammaaf“fU BUN A
yuemsonts (=097** P=0.01) eumAvARUMEEY (=0.94** P=001) lnefleynia
yuenseniifanuduiudiauediifodfyimsadftuounavunafiumien
(r=0.82**, P=0.01)
Aufifinsazaueynrvuinfumilennnagiliauiimamnumuuiusuige

NA2AD ANANRUILUUTINVBIRUT ANUFLT U UINDE T d AN IEd A UUTHW

UNAYUIAAUMTLEYY (r=0.31%, P=0.05)

Fofiasanduiusvesautfmamenmuaziafivesfiuugnensnsiitdne damia
wuasAny wudn swmemnsivludu leud  lulesiuuesveanesalinnuduiusiaenseiu
USinauBunseingludu dhuneunaduiianuduiusiusinneynATuInAumteIuae
sunavwansends wansliuiewnadeulufurzinainusesiuszneulud laun us
lun usiwldeauns ushumvteddalad uwshumwtdedawmalng (Swvd, 2553; Brady and Weil,
2008, Sanchez, 1976) a'aummmmLLﬁummaaau%ﬁLﬁuauﬁ’amamwﬁﬁﬁmﬁﬁmmﬁ’mﬁué
TngasafuaynAuneyaAvARuvisILareymaremeuts  lagfinsazanoynia
vReyMeTeR Ui st ueadn  vhliRudsdamuruuiusaesiugant
fuvy  Fesensndufivdudusndn  dadunsiinuasiieumuiiunngs 019esdl

nansenusaniIsvauluvessiniela
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5. A2NugANaNYIalvasiuUgnensnifnelunianzfusanideumile

MsUsziunnugemaysalvesiulgnensn iidnulunang Susenidsamile lagld
e veInsuWRINTIAY (nesdrsany, 2523) Tngldnsussdiuliavuunanadnseinuma
wil laud Usunasdunsedng (Walkley and Black, 1934) Usunaloaviesadiduuselov (Bray
and Kurtz, 1945) USunameuna@eninduusylesd (Pratt, 1965) a¥osazmnudusaiua
(National Soil Survey Center, 1996) LLaSFﬂ"]ﬂ’J’]ﬂJﬁ]LLaﬂLUéEJuLLﬂGllaaau (Chapman, 1965)
Fasiwnussiumnugauauysaivesiulduandilumasuini 7 fmnudnvesiu 2 ey

[
v a a 1

Ao Fufuvulansuneudn 0-30 wuies wastuAuatadutufuasiauan 30-100

3

LYUGLUAT

nsUsElusEAuANLEANaYSaivasAuUgne e IFnulunany Tueenideumile

VAGRNIERIVR Y
5.1  Wuiiugnereswisnidesvdavauuiu (PY1-PY5)

HaNSUsTUSERUANLgANaNyYSaivasRulgne NN kdminveuway A

a

NATVBINTUNRWNAY  (NBsd1TIaRY, 2523) WUd1 AINRANENYSIVRFRUNAN YA TA
VOULAUTY 5 finau dnaglusyiunm davuuurivegluiidy 5-7 avuuy lagiinadnsizvinudiu
Tugldpziuuyingu 1 Azuuy sniufuiineu PY3 PY2 (Auans) waz PY5 (uuu) Nilnsuuu

YDIATDLAYAVUBUFNUAWINTU 2 AZUU (AN5199 8)
5.2 Wulgneneswisndawminnuednng (BK1-BK5)

ANUEANANYTIVDAUUNE NI RN dmiavuesaens 5 dineu dnegluseiu

'
o =l

i Tezwuusinegluiidy 57 Avuuu Wulgiuaulgnesmidnndmiaveuwny lned
nadaTziAud Ul liAzuuLYNAU 1 Azluy sniuduRuasesRuiney BKA uag BK5 il

! dl ! o dl
ATLULYRIAIANRANUABULARLoRRUWINGY 2 ATLUY (1151991 9)

HANSUsEIUTEADINRANANYSalveRigne e T AN u lunAny Tueenideamilema

gosusian wudn WuRuniaugauany el



M13199 8 sEAuANgANANYTalveIRuUgneInINANTIInvaULAY

Depth oM Avail.P AvailK CEC BS FZAUANAN
Pedon 52" aausal

(cm) g/kg point mg/kg  point mg/kg  point cmol/kg point % o

PY1 0-30 0.26 24 1 34.2 1 3.56 1 33.62 5 Gﬁl”l
30-100 0.22 1.2 1 35.5 1 3.79 1 22.63 5 i

PY2 0-30 0.34 20 1 17.6 1 2.56 1 24.48 5 G‘l;”l
30-100 0.34 0.8 1 66.9 2 8.96 1 a5.77 7 Gﬁl’ﬁ

PY3 0-30 0.47 2.6 1 30.8 1 5.31 1 58.36 6 Gﬁl’ﬁ
30-100 0.26 1.3 1 16.8 1 4.25 1 41.18 6 Gﬁ;”l

PY4 0-30 0.34 2.3 1 135 1 2.44 1 32.48 5 Gﬁ;”l
30-100 0.19 1.1 1 53.6 1 7.46 1 34.23 5 i

PY5 0-30 0.07 1.6 1 35.0 1 2.25 1 41.90 6 i
30-100 0.27 1.7 1 19.4 1 1.96 1 33.68 5 i

wemn 5-7 = AmnugANANYSAlA1 812 = AmnugANANYsAiUunANY  13-15 = AugANANYSalae

89



M131991 9 szAuANgANANYIAlveIRuUgne NI NAN KT InUaIANY

OM

Avail.P

Avail.K

CEC

BS

Pedon  Depth FEAUATIUGAN

(cm) g/kg point mg/kg  point mg/kg  point  cmol/kg % aN‘U,ﬁﬂj

BK1 0-30 0.90 4.3 1 27.4 1 3.13 14.86 G’?’l
30-100  0.22 0.9 1 227 1 484 14.43 i

BK2 0-30 0.80 2.5 1 27.8 1 4.13 6.44 A
30-100 0.23 1.3 1 27.2 1 6.08 14.32 A

BK3 0-30 0.90 3.2 1 19.8 1 0.38 9.85 Gﬁl’ﬂ
30-100 0.26 1.0 1 16.7 1 2.38 12.27 Gi;”l

BK4 0-30 1.20 2.5 1 34.5 1 6.00 6.09 Gi;”l
30-100 0.38 1.0 1 45.2 1 10.71 10.78 Gi;”l

BK5 0-30 0.90 1.4 1 43.4 1 7.38 4.99 A
30-100 0.30 0.6 1 58.5 1 10.13 7.30 A

RUBLNA) ¥ 5-7 = mmqmmuuﬂsaﬁﬁ’l 8-12 = AvgaNaNyIaiUUNAN  13-15 = ANUQANANY TGN

69



60

6. nslseyAUlavasAueIwIs luNuNAnwInanzTusanilewnile

NSANYINITATYARUIAVDIA UL NN TLAUNTIALEUTOUNVDIG AU WNITINAY
49 150 WUAWATIINALALAINIENSVREnTWIdBeY nadnmsinens  (@a1duideens,

2550) wan1sanwinisiaseysaulavesnuensns luiuiidne (15199 10) aeill
6.1 Wunugnenswisndeswinvauunu (PY1- PY5)

eI bUNUNAN T Inve ULy fywadnurnadeegluiids  16.4-17.5
UANT lngiidafevesiaugnansivgnuiiuiiney PY4 fldgega 17.5 [wuRling
sosmunlaun fineu PY2 (17.4 @) #inou PY3 (17.3 4y.) #ineu PY1 (17.2 @3.) way

ARBU PY5 (16.4 93.) Aua1nu
6.2 ﬁuﬁ‘dgnmaquﬁw%’wuaama (BK1- BK5)

gramnstunundnsdmianuesany  IAnadevuiaduegluiidy  27.7-33.8
URNT lnegfidadevesdiugnansnvanusiuiineu BKL uay fineu BK4 ifgaan
(33.8 ®11.) sedaunleun fineu BK2 (32.5 @al) fineu BK4 (32.1 i) uagiineu BK3 (27.7

%31.) MIUAINU

slessudieumsisyiulnvedusnmnluiiuiifnunians ueendeunile
WU mqquwﬁﬂqﬂiuﬁuﬁﬁﬂwﬁgﬂaaw‘%nmﬁnmﬁzytﬁuimﬁmiWﬂ'wmmg’m dlefiansan
mﬂsummaqLé’uiamqﬁmmqqé’uma 150 W@UAAT U9a01UuI8e19 NTUITINITNYAT
(@oNUUITLLY, 2550) %aﬁmmaymaaLﬁuiauaqmaqé’wﬁumquswﬁmq 5 U winiu 36

LYURALUR S

M131991 10 ALRGLHUTEUNVBWIAUYNMITINANNGY 150  wufies  Wdnwily

NANLIUDINRYNITID

' a oy v
ANLRAYLAUTIUIMNUYIINIFT (VL)

Nufiugnensmmiwinuauunu Nufiugnenswmiwianuasang
PY1 17.2 BK1 33.8
PY2 17.4 BK2 325
PY3 17.3 BK3 217
PY4 17.5 BK4 32.1

PY5 16.4 BK5 33.8
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7. dngnmvashuugnenenisidnunlunans dusenideanile
7.1 Audgnenawisiidnudmdavaunny (PY1-PY5) (15799 10)

NnMANLgANANYTallaraNTRRUNAGUILTI AU TIRN K dm T
vouudu (PY1-PY5) wuh dufienumngaudmiunsugnersmnniidnudmiaveuudy
fnagludu Rl nanafe Wuduiifidnenmlunisugnensnsilussdusi (soil poorly suited
for para-rubber) sauaaslumsredt 11 esmniifeddndeatuilonuiiduiunse ful

a

¢ o = Y a ! a V1 Aa ! a8 & a )
ANUgANaNYsalal waziluuillinnisnseuduladny  msiRuuudlngiideAudusiu
Y a Aa dil’ a I a ] [ Ya a =3 [ d;‘/
n38 (enyIufy PY3 Afiefuluiunsieuusiu) Miaulanuaiusalunisiiuinaiuiu
lisesnwesonisiasgAvlavesenamnis sy WesrennlasuinluuSuanldiissweiu
AUADINITVITIAB NI UDTEYRUTRARAY (BANTIN WazAmE, 2529) TaWINTuRAUE19T9
AulgnensmnsifnwdamdaveunnuiiiieAudunsefafusiumidervunseniiviua

auAATIRRUWTELINTY  wididneglutufiunsie (sandy particle size class)
7.2 AulgnenansiAnedeninnuesany (BK1-BK5) (5199 11)

MnAALgANaNyIalLazanTRfuAAaUINYeIAuUgneNaInTTANE An e

wueemy  (BKI-BK5)  wuidl  dumnumizanvesiulunisugnensisiidnudmie
LY I b { & & a a1 o o .
Mummﬂﬁma@u%u R-ll NANIAD LUU@]UVIVLNLMM’W?{NEHWTUﬂ?iﬂ@ﬂﬂ?ﬂwqiq (soil

generally not suited for para-rubber) Aduandlussned 12 esanddediinlunis
Wieiulnvesenemnsunelsents loun  edunidufunsie  Sdundulndlusyeu 75

UAWATIINAIAY AulAnueauauysalvediuim  uasnulgvinisnseudu tnglutusinuy

A& a

drulugiilofudufusiulunne Eniuiu BK1 Midufunsievusiu waviu BK5 Mlusu

=

sundenvunsie)  dlutunuaniiidefudufunsievusiunemusiuluniden  dadle

L“LJ%EJULﬁwﬁuﬁuﬂqﬂmqumﬁﬁﬂm%’wi’mauudu (PY1-PY5) Wudwauﬂgﬂ*&mwwaﬂﬁﬁﬂm

[ o 1

Jadanussmeiiilefunazideaniniulgnensmanfnndminveuniuy - nanAe  Aud

AoY BK1-BKS feunimvwensieudaasfumdennnninuiinoy PY1-PY5S  egslsiniu

v
a A a

Aunniineuluiiunuaneamsifnwndmianuesmeiidetulunse  wazdmutunau

(%
o

Indlugufuans Feraneradutadelunisiazdudimsveulyvessniivlawuieiv
nsAnwveIun  (2536)  wenandiudangramsidnmdamiaviuesaeiinugay

auysalvesnuagluszausm
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A13199 11 N1sUsBluAngn AU ALYRIANUaNY WS NAN I TATaULAY

Pedon Suitability rating

Interpretation

Improved soil management

PY1 Ril-sne Poorly suited for para-rubber ® |mproved and conserved

® Sandy particle size class organic matter

® | ow fertility ® Fertilizer management

® Ffrosion ® |rrigation management
PY2 Ril-sne Poorly suited for para-rubber ® Improved and conserved

® Sandy particle size class organic matter

® | ow fertility ® Fertilizer management

® F[rosion ® |rrigation management
PY3 Ril-sne Poorly suited for para-rubber ® Improved and conserved

® Sandy particle size class organic matter

® | ow fertility ® Fertilizer management

® F[rosion ® |rrigation management
PY4 Ril-sne Poorly suited for para-rubber ® Improved and conserved

® Sandy particle size class organic matter

® | ow fertility ® Fertilizer management

® F[rosion ® |rrigation management
PY5 Ril-sne Poorly suited for para-rubber - Improved and conserved

® Sandy particle size class
® | ow fertility

® [Erosion

organic matter
® Fertilizer management

® |rrigation management
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A1319% 12 N15UsBluAngn NANUMNEALYRIRUURNENINSITIAN YN TavUeIAY

Pedon Suitability

Interpretation

Improved soil management

rating

BK1 Rill-sgne Generally not suited for para-rubber Improved and conserved
® Sandy particle size class organic matter
®  Plinthite Fertilizer management
® | ow fertility Irrigation management
® FErosion

BK2 Rill-sgne Generally not suited for para-rubber Improved and conserved
® Sandy particle size class organic matter
® Plinthite Fertilizer management
® | ow fertility Irrigation management
® [Frosion

BK3 Rill-sgne Generally not suited for para-rubber Improved and conserved
® Sandy particle size class organic matter
® Plinthite Fertilizer management
® | ow fertility Irrigation management
® Frosion

BK4 Rill-sgne Generally not suited for para-rubber Improved and conserved
® Sandy particle size class organic matter
® Plinthite Fertilizer management
® |ow fertility Irrigation management
® [Frosion

BK5 Rill-sgne Generally not suited for para-rubber mproved and conserved

Sandy particle size class
Plinthite
Low fertility

Erosion

organic matter
Fertilizer management

Irrigation management
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ilefiansanMsasyiularesuemns wud dugrsnsignludmin

= a a Ao v = v W ' 9 = =
vueamgiinsiasyivlaannuesnsivgnludminveunny duandupmsed 9 @
aaugenvantudmiavuesaeiifegsening 27.2-33.8 wuRng luvagiiasu
gennslgnludminveunniuiiAregsening 16.4-17. Siwufiuns

WALl NATUINTIATUANEAINAUVLZANYDIFUUGNENNITT WU AUARNY
lufminvouunudneglutu Rl Tuvagnaundnuludmianuesmednegludu Rl Gy
Wulddn i 915091 SIATUANENTMANUMLTANTEIRUUGNENNTIUED AUEIINIT)
Mgniuiiundmianueseenisazlafugamsidnnidafueensnuanludmin
YOULAY WiANSANYIN1IRTIvInvIndusaUINsRsyiulnvewiuensmsndullude

v ' = o w = & do o = P 1o v
sty Nl Aie Svugensignluiunimianuesaeiivuanlugnindiu
gramsnvgniununiminveuwnu Femndnaziidadeaniniinaendiveiinaionis
LSYLAUTATOIRULNINITIUDNINANININTOIRY ALY IHoNAITUSIIUUNY WU
Usunanheulufmianussmeluusas Ulaganiusinaiwuludmiaveunnu dwwandly
A7 20 TuansrUsinauuskarIwuiunduanluusiazd Ndudeyadounds 13 Y
Aausit w.d. 2546 Dg W.A. 2558

1 < Y = = Y ! = <
agalsinunisugnenslumang Jusenideanielaemiliinreli Ygmiisenisun

WluuativesUineanglugguasseninusunaiauiauwiey (Wady, 2553)



65

2500
| vauLAY
2000 | Vuainy
-
g
=~ 1500
=<
Il
e
=
=
s 1000 -
=
<
5
500 -
0
kel M~ w0 [ (=] — ] [3a] =3 Ly o M~ [x=]
=y =y =y =y 8] Ly Ly Ly Ly Ly Ly Ly Ly
3] 3] 3] 3] Ly Ly Ly Ly Ly Ly Ly Ly Ly
] ] ] ] ] ] ] ] ] ] ] ] ]
1 wa.
160
| Yauuay
| vuaamy
120
=
c
=
s
= 80
=
R
=
-
=
oo
© 40
0
kel M~ w0 [ (=] — ] [3a] =3 Ly o M~ [x=]
=y =y =y =y 8] Ly Ly Ly Ly Ly Ly Ly Ly
3] 3] 3] 3] Ly Ly Ly Ly Ly Ly Ly Ly Ly
] ] ] ] ] ] ] ] ] ] ] ] ]
1 wa.

i1 : nsugaieainen (2559)
d’ aa 2 ’o‘l o U L o U
AN 20 anauSunaNularIuIuIuduanludrinvsuknulaz et lusou
(2546-2558)

b



66

dyUunanisAnen

Audgnenamsindnulunang Jusenideanienaesusnaludminveuniuuas
Jwianuesee  anniuiidugnaduasuain danuaindu 2-5% Jngauiiindunzneu
anIAuULiaganAsYeIfiuneLagagneuinedueg UL TaRANASaaN86I11a1N

AUNTNOU

ﬁmlqﬂEmWﬁWﬁﬁﬂmﬁgqaaw'%nmﬁLﬁaau%’miuﬂfjuL‘ﬁuaulﬁammu fo ilofudu
n31e Austutunss washusumidoiwme  dufusdidefuiufuhulunsead
fusruwilontune  Taefiinsavaveseymavunasden  (eunavuemeutas
pumAswARumie) Wndulutufudemuenudn fufeainninedoufiveseyniavun
Anaslunuresihsveseymanenmelutuiuuuasiasaulufufud (eanansdniais
Ugianen, 2548; Buol et al., 2003) Gsanansadaunsluniaauiuinunsiedeuidensede
Aumilen AannianuInlumesuentdan miﬁﬁuﬂqﬂmqmswﬁﬁﬂmﬁLﬁaﬁumauﬁu
dunse dulvgidueunavnanseaziden (0.10-0.25 u.) wazvuinazdunun (0.05-
0.10 131.) HwavilviAudanuruLdusEgs dnavilifuuduiy selinadensveulyvedsn

=

WY

fulgnensinsianuidunsaguusanniadunans (pH 4.0-7.0) Usnadurdeing
fun (0.06-1.20 g/ke) Usinallulasusiusunndaliunans (0.06-2.22 o/ke) Usuqs
WealaSaiduussloniunniesi (0.30-4.37 me/ke) Usunaumeunadeuiiluussloviis
UINHeGeN (8.8-149 mg/kg) ﬂ'wmmﬁgLLaﬂL‘LJ?{EJumeVLaaaus?wmﬂﬁ@ﬂ'ausﬁnqq (0.38-17.63
cmol/kg) smpwnsiamanludiu (N P K) fanuduiuslaensaiuunseinglufiu nd1dfe

suvseingluiuduunasassinemsiivlunun@nwil

a pRp ) = a U & a aa o ©
Audanensmnsmdnumluniangiueenifeanile  dnilusiuniianugauanysainim
g dswemnsiunlifisanesienisasaydulavewiugy  JeaenadesiuAade
YUIALAUTDUIVBIANP UL NS LN UNAN Y (VUL 16.0-17.5 91 wasTan1uW 27.7-33.8
Ao o o a Yo v o ) a P
¥31) ALAIIINIIAININTFINVDINTLAVINSNEAT IAAMUALTEMSUEaNIs ey 5 U Ae36

LYURALUR

Anenmesiulgnenmsifnudminveunny  WuAuifianumanzandmsy
g19M157busEAUA (soil poorly suited for para-rubber) 9nagludu R-ll nd1fe AuilAIY

gauauysaln efwlunsie Audnnsnseudulddie  dwdnenmussiudgneansii
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Anwndarianuesmeiduiuildvangaudmsueamist (soil generally not suited for
para-rubber) dnaglutu Rl Weswnfudnnugaauysolin Wefudunsy Audanis

N3auUAUlAIY kasFInUTURALNAULNATUSEAU 75 WURLIATIINRIAY

aa e % a IS Y g.j gj
nsAudgnesnsifnulunians fueeniduamie dneglutu Rl wag Rl 1
nsuileusuugeRulaemsiiindsunadunseingluau - Msdanissmeimsiasienislade
Aa & a o § va a & o ovvy =% v o« Y
nsnRudlvgiufunseiiRudanuaunsatunsiuiniilades sdedinisianis
sruun s liiganeiuaudeInIsveduens wonanil Msiau iansnseufuladey
Aatiy Fepsiinsdnssuuniseysndiukavinluiiuiiieannisianisnsoudy  dauluiug
Ugnenamnsdmiavuesmeniiduiundulnddu  dndedinsnivauanudulufulilvdusu
a ¢ Lo a > o9 vy a fsa & & a ¢ &
waulndvnAuBugmnAuwisylidundulvndinalutundulndutedanunse

WasulUuRauaaudale

MnMsTangienianiianuvingaslunsgnensns  YSanaruldasiiniy

2,000 fadmassiol ualuniangiueeniduuunilodulugiusunamusiini 2,000 Jadunas
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Fnenmvasfulunianziusanideande luwmunzaudinsunisuangnanist ag1alsisy 90

Y
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MU 1 Fuguinerauiuvesiulgnesmsdnsnlunians fueenideamile

Horizon  Depth Soil color/Mottle Texture  Structure Consistence Field Boundary
(cm) dry, moist, wet  pH

Nufugnenewin dwluudu duanussuns Sunawszly dwmiaveuudy

PY1

Ap 0-15 7.5YR 5/4 LS 1vf SBK L, Vfri, SS/NS 5.5 AS

Bt1 15-30 7.5YR 5/4 (90%)/5YR 5/8 (10%) LS 1f SBK VS, Vfri, SS/ NP 5.0 ()

Bt2 30-47 7.5YR 6/6 (90%)/5YR 5/8 (10%) LS 1f,m SBK S, Fri, NS/NP 4.5 ()

Bt3 47-62 7.5YR 6/6 (80%)/5YR 5/8 (20%) SL 2f,m SBK S, Fri, NS/NP 4.5 AS

2Crtb 62-80+ 10R 3/6 (90%)/2.5Y 4/1 (10%) - Retaining original rock structure VH, F, SS/VP - -

PY2

Ap 0-18 Mixed 7.5YR 4/4 (90%), 7.5YR 7/3 (10%) LS 1vf,f SBK L, Vfri, NS/ NP 6.0 GS

Btl 18-40 7.5YR 5/4 (97%)/5YR 5/8 (3%) LS 1vf,f SBK L, Vfri, NS/ NP 5.5 G,S

Bt2 40-65 7.5YR 5/4 (97%)/5YR 5/8 (3%) LS 1f SBK S, Fri, NS/NP 5.5 AS

2Btb 65-84 7.5YR 4/3 (95%)/2.5YR 4/6 (5%) SC 3m SBK H, VF, SS/VP 5.0 (O

2Btcb 84-105 Mixed 7.5YR 4/3 (85%), 2.5YR 3/6 SC 3m semi-ABK H, VF, SS/VP 55 AS

(1NOAY/RVR R/R (ROA)
2Crtb 105-120+ 10R 4/8 (90%), 10YR 5/3 (10%) - 3m semi-ABK and weathered rock  VH, VF, SS/ VP 55 -

cL



A1519WU2NNA 1 (518)

Horizon  Depth Soil color/Mottle Textural  Structure Consistence Field Boundar
(cm) class dry, moist, wet pH y
fufivgnenamis duluudu duavuawas suaewssBu Saiaveuudy
PY3
Ap 0-19 Mixed 10YR 5/2 (60%), 7.5YR 6/3 (35%)/10YR 5/8 (5%) LS 1f SBK L, Fri, NS/NP 6.0 A'S
Bt1 19-39 10YR 6/3 (90%)/10YR 4/6 (10%) LS 2f,m semi-ABK SH, F, NS/NP 6.0 GS
Bt2 39-62 7.5YR 6/4 (98%)/10YR 5/8 (2%) LS 1f SBK L, Vfri, NS/NP 6.0 GS
Bt3 62-90 7.5YR 7/4 (95%)/7.5YR 5/8 (5%) LS 1f SBK L, Vfri, NS/NP 4.5 G, S
Btd 90-111 7.5YR 6/3 (60%)/7.5Y 5/8 (40%) LS 1f SBK L, Vfri, NS/NP 5.0 A'S
2Btb1 111-135 Mixed 7.5YR 5/2 (80%), 7.5Y 6/3 (15%)/10YR 4/6 (5%) SC 3m SBK SH, F, SS/VP 6.5 GS
2Btb2 135-160+ Mixed 10YR 6/2 (70%), 10YR 7/3 (20%)/10YR 4/6 (10%) SC 3f,m SBK SH, F, SS/VP 7.0 -
PY4
Ap 0-18 7.5YR 4/3 LS 1vf SBK L, Vfri, NS/NP 5.0 A'S
E 18-45 5YR 6/4 S 1vf SBK L, Vfri, NS/NP 5.0 GS
Btl 45-70 7.5YR 6/4 (95%)/7.5YR 6/8 (5%) LS 1vf SBK VS, Vfri, SS/NP 5.0 GS
Bt2 70-95 7.5YR 6/4 (80%)/7.5YR 5/8 (20%) SCL 2f SBK H, F, NS/SP 4.5 GS
2Btb1 95-128 7.5YR 5/2 (90%)/7.5YR 5/8 (10%) SC 2f semi-ABK H, F, SS/VP 4.5 GS
2Btb2 128-150 7.5YR 5/2 (90%)/7.5YR 6/8 (10%) SC 3m SBK VH,F, SS/VP 4.5 G, S
2Btb3 150-172 7.5YR 5/2 (90%)/7.5YR 5/8 (10%) SC 3m SBK VH, F, SS/VP 6.5 G S
2Btb4 172-200+  7.5YR 5/2 (90%)/10YR 6/8 (10%) SC 3m SBK VH, F, SS/VP 6.5 -

¢l



A519WUINA 1 (AD)

Horizon Depth Soil color/Mottle Textural  Structure Consistence Field Boundary
(cm) class dry, moist, wet pH
Nufugnenewin Swluudu duanusswns Sunawsziy Jmiavauudy
PY5
Ap 0-30 7.5YR 6/3 LS 1f SBK L, Vfri, NS/NP 55 A'S
Ap2 30-60 7.5YR 4/4 LS 1f SBK L, Vfri, NS/ NP 6.0 A'S
E 60-81 5YR 6/6 S 1vf SBK L, Vfri, NS/NP 55 A'S
Bt 81-112 7.5YR 5/4 (80%)/7.5YR 5/8 (20%) LS 1f SBK L,Vfri,NS/NP 6.0 G, S
2Btgbl 112-134 7.5YR 5/2 (80%)/5YR 5/8 (20%) SCL 3f SBK SH, F, SS/vP 55 G S
2Btgb2 134-155 Mixed 7.5YR 5/2 (70%), 10R 4/6 (5%) /5YR 5/8 (25%) SC 3f,m SBK SH, F, SS/vP 4.5 G S
2Btgb3 155-180 Mixed 7.5YR 4/2 (80%), 10R 4/6 (3%) /7.5YR 6/8 (17%) SC 3m SBK SH, F, SS/VP 4.5 G, S
2Btgbd 180-200+  Mixed 7.5YR 5/1 (85%), 5YR 4/6 (3%) /7.5YR 5/8 (12%) SC 3m SBK SH, F, SS/VP 4.5 -

17



A519WUINA 1 (AD)

Horizon  Depth Soil color/Mottle Textural  Structure Consistence Field Boundary
(cm) class dry, moist, wet pH
Nufiugnenewin dluuanssd duauiaam sunadeni Swmdavuasans
BK1
Ap 0-22/31 10YR 5/3 LS 3f, m SBK S, Vfri, NS/NP 4.5 D, W
Btl 22/31-42 Mixed 10YR 7/4 (90%), 10YR 4/3 (8%)/5YR 6/8 (2%) SL 3f, m SBK SH, Vfri, SS/MP 4.0 G, W
Bt2 42-65/71 10YR 6/4 (80%)/5YR 5/8 (10%), 10YR 6/8 (10%) SCL 3f, m SBK SH, Fri, MS/VP 4.5 AW
Btc 65/71- 10YR 7/6 (309%)/10R 3/6 (50%), 2.5YR 5/8 (20%) VGSCL 3vf, f SBK SH, Vfri, VS/VP 55 AW
Bv1 75/82-100  10YR 7/4 (60%)/10R 3/4 (30%), 10R 4/8 (10%) SiCL 3vf, f SBK SH, Vfri, MS/VP 55 G, S
Bv2 100-129 7.5YR 8/2 (60%)/10R 3/6 (30%), 7.5YR 5/8 (10%) SiCL 3m SBK SH, F, MS/VP 4.5 G, S
Bv3 129-152 10YR 7/3 (70%)/10R 4/8 (20%), 2.5YR 6/8 (10%) SCL 3m SBK SH, Vfri, MS/VP 5.0 G, S
Bvd 152-185 10YR 8/2 (70%)/10R 4/8 (20%), 2.5YR 6/8 (10%) SCL 3m SBK S, Vfri, MS/VP 5.0 G, S
Bv5 185-200+ 10YR 8/2 (60%)/10R 4/6 (10%), 2.5YR 4/8 (20%), 10YR SCL 3m SBK S, Vfri, MS/SP 5.0 :

Gl



A519WUINA 1 (AD)

Horizon  Depth Soil color/Mottle Textural  Structure Consistence Field Boundary
(cm) class dry, moist, wet pH
Nufiugnenewin Sluuanssd duauraam sunadeni Swmdavuasans
BK2
Ap 0-22 10YR 4/4 SL 3f,m SBK S, Vfri, MS/MP 5.5 G S
Btl 22-43 7.5YR 5/6 SL 3m SBK SH, Vfri, MS/VP 5.5 G, S
Bt2 43-60/105  7.5YR 6/6 (98%)/5YR 6/6 (2%) SCL 3f,m SBK S, Vfri, VS/VP 5.5 Al
Btc 60/105- 7.5YR 6/8 (65%)/2.5YR 3/6 (30%), 2.5YR 5/8 (5%) VGSCL 2f SBK SH, Fri, VS/VP 5.0 Al
Bt3 78-120 7.5YR 6/6 (80%)/2.5YR 4/8 (10%), 2.5YR 5/8 (10%) SiCL 3f,m SBK SH, Fri, MS/VP 4.5 G, B
Btd 120-145 7.5YR 7/6 (75%)/2.5YR 4/6 (15%), 2.5YR 5/8 (10%) SiCL 3f SBK SH, Fri, MS/VP 4.5 G, S
Bv1 145-170 7.5YR 7/4 (60%)/10R 3/6 (30%), 2.5YR 5/8 (10%) SCL 2f SBK SH, Fri, MS/VP 4.5 G, S
Bv2 170-200 7.5YR 7/4 (60%)/10R 3/6 (30%), 2.5YR 5/8 (10%) SCL 2f SBK S, Fri, MS/VP 4.5 :
BK3
Ap 0-20/25 10YR 4/4 SL 3m SBK SH, Vfri, SS/SP 5.5 G, W
Btl 25-51 7.5YR 6/6 SCL 3f,m SBK SH, Vfri, MS/MP 5.5 G, S
Bt2 51-65/100  7.5YR 6/4 (98%)/5YR 5/6 (2%) SCL 3f,m SBK SH, Vfri, MS/VP 5.5 AW
Btc 60/100- 7.5YR 6/6 (80%)/2.5YR 4/8 (20%) VGSCL 2f SBK S, Fri, MS/VP 5.5 AW
Bt3 89/112- 7.5YR 7/6 (90%)/2.5YR 5/8 (10%) SCL 3f,m SBK SH, Fri, VS/VP 5.5 G, S
Btd 112-140 7.5YR 7/6 (75%)/10R 5/6 (20%), 2.5YR 5/8 (5%) SCL 3f,m SBK SH, Fri, VS/VP 5.0 G, S
Bvl 140-168 7.5YR 7/6 (65%)/10R 4/8 (30%), 2.5YR 5/8 (5%) SCL 3f,M SBK SH, Fri, VS/VP 5.0 GS
Bv2 168-200 7.5YR 7/4 (60%)/10R 4/8 (35%), 2.5YR 5/8 (5%) SCL 3f,m SBK SH, Fri, VS/VP 5.0 -

9.



A1519WU2NNA 1 (519)

Horizon  Depth Soil color/Mottle Textural  Structure Consistence Field Boundary
(cm) class dry, moist, wet pH
Nufiugnenewin Srluuanssd duauiam sunadenw Swmdavuasans
BK4
Ap 0-26 10YR 4/4 (98%)/2.5YR 4/8 (2%) SL 3m SBK SH, Vfri, SS/MP 55 GS
Bt 26-49 5YR 5/4 (97%)/10R 4/8 (3%) SC 3m SBK H, F, MS/MP 5.5 GS
Btc 49-79 5YR 6/4 (65%)/10YR 2/1 (20%), 2.5YR VGC 2f SBK SH, Vfri, MS/VP 55 A'S
Crt1 79-102 5YR 6/4 (10%)/2.5YR 4/8 (5%), 10R 4/8 C Mainly retain  original rock SH, F, VS/VP 5.5 G, S
Crt2 102-130 7.5YR 7/3 (10%)/5YR 6/8 (5%), 10R 4/8 C Mainly retain  original rock SH, F, VS/VP 5.5 G, S
Crt3 130-162 T75YR 7/2 (10%)/7.5YR 6/8 (5%), 10R C Mainly retain  original rock SH, F, VS/VP 5.0 G, S
Crtd 162-187 T75YR 7/2 (10%)/7.5YR 6/8 (5%), 10R C Mainly retain  original rock SH, F, VS/VP 5.0 G, S
Crt5 187-205 10YR 7/2 (15%)/7.5YR 6/8 (5%), 10R 4/8 C Mainly retain  original rock SH, F, VS/VP 5.0 -
BK5
Ap 0-25 Mixed 7.5YR 5/4 (70%), 7.5YR 6/6 (30%)  SCL 2f,m SBK S, Vfri, SS/MP 55 A'S
Bt 25-52 Mixed 7.5YR 6/6 (83%), 10YR 8/2 SC 3m SBK H, Vfri, MS/MP 55 A'S
Btc 52-75/80 10YR 6/4 (60%)/10R 4/4 (30%), 7.5YR VGSC 2f SBK S, Fri, MS/MP 55 AW
Bvl 80-103 Mixed 7.5YR 6/3 (20%), 5YR 7/2 C 3f,m SBK S, Fri, VS/VP 5.0 A'S
Bv2 103-130 Mixed 7.5YR 6/4 (30%), 10YR 8/2 C 3f,m SBK SH, Fri, VS/VP 4.5 G, S
Crtl 130-152 10YR 8/2 (15%)/10R 4/4 (80%) 7.5YR C Mainly retain original rock SH, Fri, VS/VP 4.5 G, S
Crt2 152-170 Mixed 10YR 8/2 (20%), 5YR 7/3 C Mainly retain  original rock SH, F, VS/VP 4.5 G, S
Crt3 170-200 Mixed 10YR 8/1 (20%), 5YR 7/3 C Mainly retain  original rock SH, F, VS/VP 4.5 -

LL



NUYLR

Texture Structure Boundary
S = sand 1 = weak semi-ABK semi-angular A = abrupt
LS = loamy sand 2 = moderate SBK = sub angular blocky B = broken
SL = sandy loam 3 = strong C = clear
SCL = sandy clay loam vf = very fine D = distinct
SiCL = silty clay loam f = fine G = gradual
SC = sandy clay m = medium S = smooth
C =clay W = weavy

VG = very gravelly

Consistance

Dry Moist Wet

L = loose SH = slightly hard Fri = friable NS = non sticky NP = non plastic

S = soft H = hard Vfri = very friable SS = slightly sticky SP = slightly plastic
VS = very soft VH = very hard F =firm VP = very sticky VP = very plastic

VF = very firm

8.
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ANSINUINT o ANB5UIERLENGAAY (Soil Profile Description)

1. Auugnenewisn druluubu duanuadnne dunanssiiy Janinvauuiu
1.1 PEDON PY1

Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

: PY1

: Typic Haplustult
- 25" March 2008

: Somchai  Anusontpornperm,  Pramuanpong  Sindhusen,

Wanpen Wiriyakitnateekul, Suphicha Thanachit, Saddha

Boonrawd, Ekarat MeeWassana and Nutthamol Apairee

. Para-rubber Plantation, Nong Waeng Subdistrict, Phra Yuen

District, Khon Kaen Province

: Approximately 181 m (MSL)

Sheet name of topographic map :-

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform
3. Slope on which profile site :
Land use

Annual rainfall
Mean temperature
Climate

Others

Do Co-ordinate: 48Q 0258876 UTM: 1806915

: Upper middle erosional surface on middle terrace

: Undulating

5% (aspect: 35° Azim.)

: Para-rubber plantation
: 1,443.9 mm. /year
: 22.3-32.6°C

: Tropical savanna

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

Erosion

. Wash over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

: Deeper than 80 cm at time of sampling

. Moderate to severe



A519WNUINT 2 (fiD)

Il Profile description

80

Horizon

Depth

(cm)

Description

Ap

Bt1

Bt2

Bt3

2Crtb

0-15

15-30

30-47

47-62

62-80+

Brown (7.5YR 5/4); loamy sand; weak very fine subangular blocky
structure, partly breaking into single grain; loose dry, very friable
moist, slightly sticky and non plastic; many very fine vesicular pores;
few very fine and fine roots; strongly acid (field pH 5.5); abrupt,
smooth boundary to Btl

Brown (7.5YR 5/4) (90%) with yellowish red (5YR 5/8) (10%) mottles;
loamy sand; weak fine subangular blocky structure; very soft dry,
very friable moist, slightly sticky and non plastic; few faint clay
bridges between sand grains; many very fine and few fine vesicular
pores; few very fine and fine roots; few traces of charcoal; very
strongly acid (field pH 5.0); clear, smooth boundary to Bt2

Reddish yellow (7.5YR 6/6) (90%) with yellowish red (5YR 5/8) (10%)
mottles; loamy sand; moderately weak fine and medium
subangular blocky structure; soft dry, friable moist, non sticky and
non plastic; few faint clay bridges between sand grains; many very
fine and few fine vesicular pores; few very fine and fine roots; very
strongly acid (field pH 4.5); clear, smooth boundary to Bt3

Reddish yellow (7.5YR 6/6) (80%) with yellowish red (5YR 5/8) (20%)
mottles ; sandy loam; moderate fine and medium subangular
blocky structure; soft dry, friable moist, non sticky and non plastic;
few faint clay coating on faces of peds and clay bridges between
sand grains; many very fine and common fine vesicular pores; few
very fine and fine roots; few fine and medium iron oxide nodules;
very strongly acid (field pH 4.5); abrupt, smooth boundary to 2Crtb
Dark red (10R 3/6) (90%) weathered rock with dark reddish gray
(2.5Y 4/1) (10%) fine material accumulation; clay fine material;
mainly original rock structure with fine particles accumulating inside
weathered rock fractures; very hard dry, firm moist, slightly sticky
and very plastic; many prominent clay coating on faces of peds,
pore walls and weathered rock surfaces; few very fine and fine

vesicular pores on finer materials; few very fine and fine roots



ANIWUINT 2 (61D)
1.2 PEDON PY2

Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

81

. PY2

. Arenic Paleustalf
- 26" March 2008

: Somchai  Anusontpornperm,  Pramuanpong  Sindhusen,

Wanpen Wiriyakitnateekul, Suphicha Thanachit, Saddha

Boonrawd, Ekarat MeeWassana and Nutthamol Apairee

. Para-rubber Plantation, Nong Waeng Subdistrict, Phra Yuen

District, Khon Kaen Province

: Approximately 176 m (MSL)

Sheet name of topographic map :-

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform
3. Slope on which profile site :
Land use

Annual rainfall
Mean temperature
Climate

Others

Do Co-ordinate: 48Q 0258868 UTM: 1807019

: Middle erosional surface on middle terrace

: Undulating

3% (aspect: 359° Azim.)

: Para rubber Plantation
: 1,443.9 mm. /year
. 22.3-32.6°C

: Tropical savanna

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

Erosion

: Wash over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

: Deeper than 110 cm at time of sampling

: Moderate to severe
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A519WNUINT 2 (fiD)

Ill_Profile description

Horizon Depth

(cm)

Description

Ap

Bt1

Bt2

2Btb

2Btcb

0-18

18-40

40-65

65-84

84-105

Dark brown (7.5YR 4/4) (90%) mixed with pink (7.5YR 7/3) (10%), loamy
sand; weak very fine and fine subangular blocky structure partly breaking
into single grain; loose dry, very friable moist, non sticky & non plastic;
many very fine and few fine vesicular pores; many very fine and fine roots;
medium acid (field pH 6.0); clear, smooth boundary to Btl

Brown (7.5YR 5/4) (97%) with yellowish red (5YR 5/8) (3%) mottles; loamy
sand; weak very fine and fine subangular blocky structure; loose dry, very
friable moist, non sticky & non plastic; few faint clay bridges between sand
grains; many very fine & fine vesicular pores; very few very fine roots;
strongly acid (field pH 5.5); gradual, smooth boundary to Bt2

Brown (7.5YR 5/4) (97%) with yellowish red (5YR 5/8) (3%) mottles; loamy
sand; weak fine subangular blocky structure; soft dry, friable moist, non
sticky and non plastic; few faint clay bridges between sand grains; many
very fine vesicular and few very fine simple tubular pores; very few very
fine and fine roots; strongly acid (field pH 5.5); abrupt, smooth boundary to
2Btb

Dark brown (7.5YR 4/3) (95%) with dark red (2.5YR 4/6) (5%) mottles; very
fine sandy clay; strong medium subangular blocky structure; hard dry, very
firm moist, slightly sticky and very plastic; many prominent clay coating on
faces of peds and pore walls; few very fine, fine vesicular, few very fine,
fine simple and dendritic tubular pores; few very fine & fine roots; few
traces of dead roots; very strongly acid (field pH 5.0); clear, smooth
boundary to 2Btcb

Dark brown (7.5YR 4/3) (85%) mixed with dark red (2.5YR 3/6) (10%) with
yellowish red (5YR 5/8) (5%) mottles; very fine sandy clay; strong medium
semi-angular blocky structure; hard dry, very firm moist, slightly sticky and
very plastic; many prominent clay coating on faces of peds and pore walls;
common very fine, fine vesicular and few very fine, fine simple tubular
pores; few very fine and fine roots; common fine to medium Fe-Mn oxide

nodules strongly acid (field pH 5.5); abrupt, smooth boundary to 2Crtb
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A519WNUINT 2 (fiD)

Horizon  Depth Description

(cm)

2Crtb 105-120+ Brown (10YR 5/3) (10%) and red (10R 4/8) (90%) weathered rock
fabric; strong medium semi-angular blocky structure, mainly retaining
original rock structure; very hard dry, very firm moist, slightly sticky
and very plastic; common distinct clay coating on faces of peds;
common very fine, few fine vesicular and few very fine simple tubular
pores; few very fine and fine roots; few fine and medium Fe-Mn oxide

nodules; strongly acid (field pH 5.5).




1.3 PEDON PY3

Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

84

. PY3

: Arenic Paleustalf
- 25" March 2008

: Somchai  Anusontpornperm,  Pramuanpong  Sindhusen,

Wanpen Wiriyakitnateekul, Suphicha Thanachit, Saddha

Boonrawd, Ekarat MeeWassana and Nutthamol Apairee

. Para-rubber Plantation, Nong Waeng Subdistrict, Phra Yuen

District, Khon Kaen Province

: Approximately 175 m (MSL)

Sheet name of topographic map :-

Map sheet number
Landform
1. Physiographic position

2. Surrounding landform

3. Slope on which profile site :

Land use

Annual rainfall
Mean temperature
Climate

Others

1 22.3-32.6°C

- Co-ordinate: 48Q 0258862 UTM: 1807056

: Middle erosional surface on middle terrace

: Undulating

4% (aspect: 10° Azim.)

: Para-rubber Plantation

: 1,443.9 mm Avear

86

: Tropical savanna

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

Erosion

: Wash over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

. Deeper than 160 cm at time of sampling

: Moderate to severe



A1519KUNNA 2 (D)

Il Profile description

85

Horizon

Depth (cm)

Description

Ap

Bt1

Bt2

Btd

2Btb1

0-19

19-39

39-62

90-111

111-135

Grayish brown (10YR 5/2) (60%) mixed with light brown (7.5YR 6/3)
(35%) with yellowish brown (10YR 5/8) (5%) mottles; loamy sand,
moderately weak fine subangular blocky structure; loose dry, friable
moist, non sticky and non plastic; many very fine vesicular pores;
common very fine and fine roots; medium acid (field pH 6.0);
abrupt, smooth boundary to Bt1

Pale brown (10YR 6/3) (90%) with dark yellowish brown (10YR 4/6)
(10%) mottles; loamy sand; moderate fine and medium semi-
angular blocky structure; slightly hard dry, firm moist, non sticky and
non plastic; few faint clay bridges between sand grains; many very
fine and vesicular pores; very few very fine roots; few traces of dead
roots; medium acid (field pH 6.0); clear, smooth boundary to Bt2
Light brown (7.5YR 6/4) (98%) with yellowish brown (10YR 5/8) (2%)
mottles; loamy sand; weak fine subangular blocky structure; loose
dry, very friable moist, non sticky and non plastic; very few faint
clay coating on faces of peds; many very fine and very few fine
vesicular pores; few very fine roots; few traces of dead roots;
medium acid (field pH 6.0); clear, smooth boundary to Bt3

Light brown (7.5YR 6/3) (60%) with strong brown (7.5Y 5/8) (40%)
mottles; loamy sand ; weak fine subangular blocky structure; soft
dry, very firm moist, non sticky and non plastic; common distinct
clay coating on faces of peds and clay bridges between sand grains;
many very fine and few fine vesicular pores; very few very fine
roots; few traces of dead roots; very strongly acid (field pH 5.0);
abrupt, smooth boundary to 2Btb1

Brown (7.5YR 5/2) (80%) mixed with light brown (7.5YR 6/3) (15%)
with dark yellowish brown (10YR 4/6) (5%) mottles; sandy clay;
strong medium subangular blocky structure; slightly hard dry, firm
moist, slightly sticky and very plastic; many distinct clay coating on
faces of peds, pore walls and clay bridges between sand grains;
common very fine, few fine vesicular and few very fine simple
tubular pores; very few very fine roots; very few traces of dead

roots; slightly acid (field pH 6.5); clear, smooth boundary to 2Btb2



A1519KUNNA 2 (D)

86

Horizon

Depth (cm)

Description

2Btb1

2Btb2

111-135

135-160+

Brown (7.5YR 5/2) (80%) mixed with light brown (7.5YR 6/3) (15%)
with dark yellowish brown (10YR 4/6) (5%) mottles; sandy clay;
strong medium subangular blocky structure; slightly hard dry, firm
moist, slightly sticky and very plastic; many distinct clay coating on
faces of peds, pore walls and clay bridges between sand grains;
common very fine, few fine vesicular and few very fine simple
tubular pores; very few very fine roots; very few traces of dead
roots; slightly acid (field pH 6.5); clear, smooth boundary to 2Btb2

Light brownish gray (10YR 6/2) (70%) mixed with very pale brown
(10YR 7/3) (20%) with dark yellowish brown (10YR 4/6) (10%)
mottles; sandy clay; strong fine and medium subangular blocky
structure; slightly hard dry, firm moist, slightly sticky and very
plastic; many distinct clay coating on faces of peds, pore walls and
clay bridges between sand grains; few very fine, fine vesicular and
few very fine simple tubular pores; very few very fine roots; very

few traces of dead roots; neutral (field pH 7.0).




A1519KUNNA 2 (D)

1.4 PY4

Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

87

: PY4

. Arenic Paleustalf
- 27" March 2008

: Somchai  Anusontpornperm,  Pramuanpong  Sindhusen,

Wanpen Wiriyakitnateekul, Suphicha Thanachit, Saddha

Boonrawd, Ekarat MeeWassana and Nutthamol Apairee

. Para-rubber Plantation, Nong Waeng Subdistrict, Phra Yuen

District, Khon Kaen Province

: Approximately 169 m (MSL)

Sheet name of topographic map :-

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform
3. Slope on which profile site :
Land use

Annual rainfall
Mean temperature
Climate

Others

Do Co-ordinate: 48Q 0258860 UTM: 1807113

: Middle erosional surface on middle terrace

: Undulating

3% (aspect: 350° Azim.)

: Para-rubber Plantation
:1,443.92 mm./year
. 22.3-32.6°C

: Tropical savanna

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

Erosion

: Wash over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

. Deeper than 200 cm at time of sampling

: Moderate
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Horizon

Depth (cm)

Description

Ap

Bt1

Bt2

2Btb1

0-18

18-45

45-70

70-95

95-128

Dark brown (7.5YR 4/3); loamy sand; weak very fine subangular
blocky structure partly breaking into single grain; loose dry, very
friable moist, non sticky and non plastic; many very fine vesicular
pores; common very fine and fine roots; very strongly acid (field pH
5.0); abrupt, smooth boundary to E

Light brown (5YR 6/4); sand; weak very fine subangular blocky
structure mainly breaking into single grain; loose dry, very friable
moist, non sticky and non plastic; many very fine vesicular pores;
common very fine and few fine roots; very strongly acid (field pH
5.0); clear, smooth boundary to Bt1

Light brown (7.5YR 6/4) (95%) with reddish yellow (7.5YR 6/8) (5%)
mottles; loamy sand; weak very fine subangular blocky structure,
very soft dry, very friable moist, non sticky and non plastic; few faint
clay bridges between sand grains; many very fine vesicular pores; few
very fine and very few fine roots; very strongly acid (field pH 5.0);
clear, smooth boundary to Bt2

Light brown (7.5YR 6/4) (80%) with strong brown (7.5YR 5/8) (20%)
mottles; sandy clay loam; moderate fine semi-angular blocky
structure; hard dry, firm moist, non sticky and slightly plastic; few
faint clay coating on faces of peds and clay bridges between sand
grains; many very fine, common fine vesicular and few very fine
simple tubular pores; few very fine roots; very strongly acid (field pH
4.5); clear, smooth boundary to 2Btb1

Brown (7.5YR 5/2) (90%) with strong brown (7.5YR 5/8) (10%) mottles;
sandy clay; strong medium semi-angular blocky structure; very hard
dry, firm moist, slightly sticky and very plastic; many prominent clay
coating on faces of peds and clay bridges between sand grains; few
very fine, common fine vesicular and common very fine, fine
dendritic tubular pores; few very fine roots; very strongly acid (field

pH 4.5);, gradual, smooth boundary to 2Btb2
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Horizon

Depth (cm)

Description

2Btb2

2Btb3

2Btb4

128-150

150-172

172-200+

Brown (7.5YR 5/2) (90%) with reddish yellow (7.5YR 6/8) (10%)
mottles; sandy clay; strong medium subangular blocky structure;
very hard dry, firm moist, slightly sticky and very plastic; many
prominent clay coating on faces of peds and clay bridges between
sand grains; few very fine, fine vesicular and few very fine, fine
dendritic tubular pores; few very fine roots; very strongly acid (field
pH 4.5); gradual, smooth boundary to 2Btb3

Brown (7.5YR 5/2) (90%) with strong brown (7.5YR 5/8) (10%)
mottles; sandy clay; strong medium subangular blocky structure;
very hard dry, firm moist, slightly sticky and very plastic; many
prominent clay coating on faces of peds and clay bridges between
sand grains; few very fine, fine vesicular and few very fine, fine
dendritic tubular pores; few very fine roots; few pockets of Mn
oxide accumulation, few fine Mn oxide nodules; slightly acid (field
pH 6.5); gradual, smooth boundary to 2Btb4

Brown (7.5YR 5/2) (90%) with brownish yellow (10YR 6/8) (10%)
mottles; sandy clay; strong medium subangular blocky structure;
very hard dry, firm moist, slightly sticky and very plastic; common
prominent clay coating on faces of peds and clay bridges between
sand grains; few very fine, fine vesicular and few very fine dendritic
tubular pores; few very fine roots; few Mn oxide powders, few
pocket of Mn oxide accumulation, few fine Mn oxide nodules;

slightly acid (field pH 6.5).
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Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

90

. PY5

: Typic Paleustult
- 26" March 2008

: Somchai  Anusontpornperm,  Pramuanpong  Sindhusen,

Wanpen Wiriyakitnateekul, Suphicha Thanachit, Saddha

Boonrawd, Ekarat MeeWassana and Nutthamol Apairee

. Para-rubber Plantation, Nong Waeng Subdistrict, Phra Yuen

District, Khon Kaen Province

: Approximately 165 m (MSL)

Sheet name of topographic map :-

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform
3. Slope on which profile site :
Land use

Annual rainfall
Mean temperature
Climate

Others

Do Co-ordinate: 48Q 0258857 UTM: 1807149

. Lower erosional surface on middle terrace

: Undulating

2% (aspect: 353° Azim.)

: Para-rubber Plantation
: 1,443.9 mm. /year
. 22.3-32.6°C

: Tropical savana

General information on the soil

Parent material
Drainage

Permeability

Runoff

Depth of ground water

Erosion

: Wash over residuum derived from sandstone
: Well drained

: Rapid

: Moderate

. Deeper than 200 cm at time of sampling

: Moderate
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Horizon

Depth (cm)

Description

Apl

Ap2

Bt

2Btgb1

0-30

30-60

60-81

81-112

112-134

Light brown (7.5YR 6/3); loamy sand; moderately weak fine
subangular blocky structure; loose dry, very friable moist, non
sticky and non plastic; many very fine vesicular pores; few very fine
and medium roots; strongly acid (field pH 5.5); abrupt, smooth
boundary to Ap2

Dark brown (7.5YR 4/4); loamy sand; weak fine subangular blocky
structure partly breaking into single grain; loose dry, very friable
moist, non sticky and non plastic; many very fine vesicular pores;
few very fine and fine roots; medium acid (field pH 6.0); abrupt,
smooth boundary to E

Reddish yellow (5YR 6/6); sand; weak very fine subangular blocky
structure, mainly breaking into single grain; loose dry, very friable
moist, non sticky and non plastic; many very fine vesicular pores;
very few very fine and medium roots; strongly acid (field pH 5.5);
abrupt, smooth boundary to Bt

Brown (7.5YR 5/4) (80%) with yellowish red (5YR 5/8) (20%)
mottles; loamy sand; weak fine subangular blocky structure; loose
dry, very friable moist, non sticky and non plastic; few faint clay
bridges between sand grains; many very fine and few fine vesicular
pores; very few very fine and medium roots; medium acid (field pH
6.0); clear, smooth boundary to 2Btb1

Brown (7.5YR 5/2) (60%) with yellowish red (5YR 4/6) (40%)
mottles; very fine sandy clay loam; strong fine subangular blocky
structure; slightly hard dry, firm moist, slightly sticky and very
plastic; many prominent clay coating on faces of peds, pore walls
and clay bridges between sand grains; common very fine and few
fine pores; very few very fine roots; strongly acid (field pH 5.5);
clear, smooth boundary to 2Btgb2
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Horizon

Depth (cm)

Description

2Btgb2

2Btgb3

2Btgbd

134-155

155-180

180-200+

Brown (7.5YR 5/2) (70%) mixed with reddish brown (10R 4/6) (5%)
with yellowish red (5YR 5/8) (25%) mottles; very fine sandy clay;
strong fine and medium subangular blocky structure; slightly hard
dry, firm moist, slishtly sticky and very plastic; many prominent
clay coating on faces of peds, pore walls and clay bridges between
sand grains; common fine, fine vesicular and fine dendritic tubular
pores; very few very fine roots; few traces of dead roots; very
strongly acid (field pH 4.5); clear, smooth boundary to 2Btgb3

Dark brown (7.5YR 4/2) (80%) mixed with reddish brown (10R 4/6)
(3%) with reddish yellow (7.5YR 6/8) (17%) mottles; very fine sandy
clay; strong medium subangular blocky structure; slightly hard dry,
firm moist, slightly sticky and very plastic; many prominent clay
coating on faces of peds, pore walls and clay bridges between
sand grains; common very fine vesicular and fine dendritic tubular
pores; very few very fine roots; very strongly acid (field pH 4.5);
gradual, smooth boundary to 2Btgb4

Grayish brown (7.5YR 5/1) (85%) mixed with yellowish red (5YR 4/6)
(3%) with strong brown (7.5YR 5/8) (12%) mottles; very fine sandy
clay; strong medium subansular blocky structure; slightly hard dry,
firm moist, slightly sticky and very plastic; many prominent clay
coating on faces of peds, pore walls and clay bridges between
sand grains; common very fine, few fine vesicular and few very fine
single tubular pores; very few very fine roots; very strongly acid

(field pH 4.5).
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2. fudanenawisn Uruluuadssh suauiay g1natniw Jmdanuesnng
2.1 PEDON BK1

Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

: BK1

. Typic Plinthudult
- 26" December 2008

: Somchai  Anusontpornperm, Wanpen  Wiriyakitnateekul,

Suphicha  Thanachit, Saddha Boonrawd and Ekarat

MeeWassana

: Para-rubber Plantation, Ban Non Sawat, Na Sawan Subdistrict,

Bung Kan District, Nong Khai Province

: Approximately 182.7 m (MSL)

Sheet name of topographic map :-

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform
3. Slope on which profile site :
Land use

Annual rainfall
Mean temperature
Climate

Others

Do- Co-ordinate: 48Q 0357230 UTM: 2016782

. Upper middle dissected erosional surface

: Undulating

4% (aspect: 310° Azim.)

: Para-rubber plantation
: 1,610.2 mm. /year
: 15.9-28.6°C

: Tropical savanna

General information on the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water

Erosion

: Local alluvium over residuum derived from clastic

sedimentary rock

: Well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

. Moderate
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Horizon  Depth

Description

(cm)
Ap 0-22/31
Bt1 22/31-42
Bt2 42-65/71
Btc 65/71-
75/82

Brown (10YR 5/3); fine loamy sand; strong fine and medium subangular
blocky structure; soft dry, very friable moist, non sticky and non plastic;
few fine Fe-Mn oxide nodules; common very fine and few fine vesicular
pores; few very fine and common fine roots; few traces of dead roots,
few traces of charcoal, common medium of termite holes; very strongly
acid (field pH 4.5); distinct, wavy boundary to Btl

Very pale brown (10YR 7/4) (90%) mixed with brown (10YR 4/3) (8%)
with reddish yellow (5YR 6/8) (2%) mottles; fine sandy loam; strong fine
and medium subangular blocky structure; slightly hard dry, very friable
moist, slightly sticky and moderately plastic; common distinct clay
coating on faces of peds and clay bridges between sand grains;
common fine Fe-Mn oxide nodules, few medium sand pockets;
common very fine, fine vesicular and few fine simple tubular pores;
very few very fine, few fine and medium roots; few traces of dead roots,
few traces of charcoal, few fine animal holes; extremely acid (field pH
4.0); gradual, wavy boundary to Bt2

Light yellowish brown (10YR 6/4) (80%) with yellowish red (5YR 5/8)
(10%) and brownish yellow (10YR 6/8) (10%) mottles; fine sandy clay
loam; strong fine and medium subangular blocky structure; slightly hard
dry, friable moist, moderately sticky and very plastic; common distinct
clay coating on faces of peds and clay bridges between sand grains; few
fine Fe-Mn oxide nodules; common very fine, fine vesicular and few fine
simple tubular pores; very few very fine, few fine and medium roots;
few traces of dead roots, few traces of charcoal, few fine animal holes;
very strongly acid (field pH 4.5); abrupt, wavy boundary to Btc

Yellow (10YR 7/6) (30%) with dark red (10R 3/6) (50%) and red (2.5YR
5/8) (20%) mottles; very gravelly fine sandy clay loam; strong very fine
and fine subangular blocky structure; slightly hard dry, very friable
moist, very sticky and very plastic, common distinct clay coating on
faces of peds and many prominent clay bridges between sand grains;
many fine to large and common fine to medium Fe-Mn oxide nodules;
very few very fine, few fine vesicular and few fine simple pores; very
few very fine and fine roots; few traces of dead roots, few traces of

charcoal, few
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Horizon

Depth (cm)

Description

Btc

Bv1

Bv2

Bv3

65/71-75/82

75/82-100

100-129

129-152

fine animal holes; strongly acid acid (field pH 5.5); abrupt, wavy
boundary to Bv1 simple tubular pores; very few very fine roots; very
strongly acid (field pH 5.0) gradual, smooth boundary to Bv5

Very pale brown (10YR 7/4) (60%) with dusky red (10R 3/4) (30%)
Fe-oxide nodules and red (10R 4/8) (10%) mottles; silty clay loam;
strong very fine and fine subangular blocky structure; slightly hard
dry, very friable moist, moderately sticky and very plastic; many
prominent clay coating on faces of peds and clay bridges between
sand grains; common fine and few medium Fe-oxide nodules;
common very fine and few fine vesicular pores; very few very fine
and fine roots; few traces of dead roots, common fine and medium
animal holes; strongly acid (field pH 5.5); gradual, smooth boundary
to Bv2

Pinkish white (7.5YR 8/2) (60%) with dark red (10R 3/6) (30%) Fe-
oxide nodules and strong brown (7.5YR 5/8) (10%) mottles; silty clay
loam; strong medium subangular blocky structure; slightly hard dry,
firm moist, moderately sticky and very plastic; many prominent clay
coating on faces of peds and clay bridges between sand grains;
common fine and medium Fe-oxide nodules, few medium spots of
highly weathered clastic sedimentary rock; few very fine and fine
vesicular pores; very few very fine roots; few traces of dead roots,
few fine animal holes; very strongly acid (field pH 4.5), gradual,
smooth boundary to Bv3

Very pale brown (10YR 7/3) (70%) with red (10R 4/8) (20%) Fe-oxide
nodules and light red (2.5YR 6/8) (10%) mottles; very fine sandy clay
loam; strong medium subangular blocky structure; slightly hard dry,
very friable moist, moderately sticky and very plastic, many
prominent clay coating on faces of peds and clay bridges between
sand grains; common fine and medium Fe-oxide nodules, few
medium spots of highly weathered clastic sedimentary rock; few
very fine and fine vesicular pores; very few very fine roots; very

strongly acid (field pH 5.0); gradual, smooth boundary to Bv4
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Horizon

Depth (cm)

Description

Bvd

Bv5

152-185

185-200+

Very pale brown (10YR 8/2) (70%) with red (10R 4/8) (20%) Fe-oxide
nodules and light red (2.5YR 6/8) (10%) mottles; very fine sandy clay
loam; strong medium subangular blocky structure; soft dry, very
friable moist, moderately sticky and very plastic; many prominent
clay coating on faces of peds and clay bridges between sand grains;
common fine and medium Fe-oxide nodules, few medium spots of
hishly weathered clastic sedimentary rock; few very fine, fine
vesicular and few very fine

Very pale brown (10YR 8/2) (60%) with red (10R 4/6) (10%) Fe-oxide
nodules red (2.5YR 4/8) (20%) and yellow (10YR 7/8) (10%) mottles;
very fine sandy clay loam; strong medium subangular blocky
structure; soft dry, very friable moist, moderately sticky and slightly
plastic; common distinct clay coating on faces of peds and clay
bridges between sand grains; common fine and medium Fe-oxide
nodules, few medium spots of highly weathered clastic sedimentary
rock; few very fine, fine vesicular and few very fine simple tubular

pores; very few very fine roots; very strongly acid (field pH 5.0).
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Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

97

: BK2

: Typic Plinthudult
: 26th December 2008

Suphicha  Thanachit, Saddha Boonrawd and

MeeWassana

Bung Kan District, Nong Khai Province

Sheet name of topographic map :-

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform
3. Slope on which profile site :
Land use

Annual rainfall
Mean temperature
Climate

Others

Do Co-ordinate: 48Q 0357186 UTM: 2016815

: Upper middle dissected erosional surface

: Undulating

4% (aspect: 320° Azim.)

: Para rubber Plantation
: 1,610.2 mm. /year
: 15.9-28.6°C

: Tropical savanna

General information on the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water

Erosion

: Local alluvium over residuum derived from

sedimentary rock

: Well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

. Moderate

: Somchai  Anusontpornperm, Wanpen  Wiriyakitnateekul,

Ekarat

. Para-rubber Plantation, Ban Non Sawat, Na Sawan Subdistrict,

clastic
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Horizon

Depth (cm)

Description

Ap

Bt1

Bt2

Btc

0-22

22-43

43-60/105

60/105-78/120

Dark yellowish brown (10YR 4/4) with; fine sandy loam; strong fine
and medium subangular blocky structure; soft dry, very friable
moist, non sticky and non plastic; many very fine, few fine, medium
vesicular, few very fine simple tubular, common medium and large
simple dendritic pores; common very fine, fine and medium roots;
many very fine and medium holes of termite nest; strongly acid
(field pH 5.5); clear, smooth boundary to Bt1

Strong brown (7.5YR 5/6); fine sandy loam; strong medium
subangular blocky structure; soft dry, very friable moist, moderately
sticky and very plastic, common distinct clay coating on faces of
peds and clay bridges between sand grains; few fine Fe-Mn oxide
nodules, few traces of charcoal; common very fine, few fine and
very few medium vesicular pores; very few very fine, few fine and
medium roots; few traces of dead roots, few fine and medium holes
of termite nest; strongly acid (field pH 5.5); gradual, smooth
boundary to Bt2

Reddish yellow (7.5YR 6/6) (98%) with reddish yellow (5YR 6/6) (2%)
mottles; fine sandy clay loam; strong fine and medium subangular
blocky structure; soft dry, very friable moist, very sticky and very
plastic; common distinct clay coating on faces of peds and clay
bridges between sand grains; common very fine, few fine, very few
medium vesicular and few medium simple tubular pores; very few
very fine, fine and medium roots; few traces of dead roots, few fine
and medium animal holes and few traces of charcoal; strongly acid
(field pH 5.5); abrupt, irregular boundary to Btc

Reddish yellow (7.5YR 6/8) (65%) with dark red (2.5YR 3/6) (30%)
and red (2.5YR 5/8) (5%) mottles; very gravelly fine sandy clay loam;
moderate fine subangular blocky structure; slightly hard dry, friable
moist, very sticky and very plastic; many prominent clay coating on
faces of peds and clay bridges between sand grains; many fine to
medium Fe-Mn oxide nodules; very few very fine and common fine
vesicular pores; very few very fine and fine roots; few traces of dead
roots; very strongly acid (field pH 5.0); abrupt, irregular boundary to
Bt3
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Horizon

Depth (cm)

Description

Bt3

Btd

Bv1

Bv2

78-120

120-145

145-170

170-200+

Reddish yellow (7.5YR 6/6) (80%) with red (2.5YR 4/8) (10%) and red
(2.5YR 5/8) (10%) mottles; silty clay loam; strong fine and medium
subangular blocky structure; slightly hard dry, very friable moist,
moderately sticky and very plastic; many prominent clay coating on
faces of peds and clay bridges between sand grains; few fine to
medium spots of Fe-oxide accumulation, few fine Fe-Mn oxide
nodules; few very fine and common fine vesicular pores; very few
very fine roots; few traces of dead roots; very strongly acid (field pH
4.5);, gradual, smooth boundary to Bt4

Reddish yellow (7.5YR 7/6) (75%) with dark red (2.5YR 4/6) (15%)
and red (2.5YR 5/8) (10%) mottles; silty clay loam; strong fine
subangular blocky structure; slightly hard dry, very friable moist,
moderately sticky and very plastic; many distinct clay coating on
faces of peds and clay bridges between sand grains; few fine to
medium spots of Fe-oxide accumulation, few fine and medium Fe-
Mn oxide nodules; few very fine, medium, common fine vesicular,
few very fine and fine simple tubular pores; very few very fine roots;
few traces of dead roots and very few fine animal holes; very
strongly acid (field pH 4.5); gradual, smooth boundary to Bv1

Pink (7.5YR 7/4) (60%) with dark red (10R 3/6) (30%) Fe-oxide
nodules and red (2.5YR 5/8) (10%) mottles; very fine sandy clay
loam; moderate fine subansular blocky structure; slightly hard dry,
friable moist, moderately sticky and very plastic; many prominent
clay coating on faces of peds and clay bridges between sand grains;
common fine to medium spots of Fe-oxide accumulation; common
very fine and fine vesicular and few very fine simple tubular pores;
very few very fine roots; very strongly acid (field pH 4.5); gradual,
smooth boundary to Bv2

Pink (7.5YR 7/4) (60%) with dark red (10R 3/6) (30%) and red (2.5YR
5/8) (10%) mottles; very fine sandy clay loam; moderate fine
subangular blocky structure; soft dry, friable moist, moderately
sticky and very plastic; many prominent clay coating on faces of
peds, pore walls and clay bridges between sand grains; common
fine to medium spots of Fe-oxide accumulation; few very fine,
common fine vesicular and few fine simple tubular pores; very few

very fine roots; very strongly acid (field pH 4.5)
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Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

100

: BK3

. Typic Plinthudult
- 27" December 2008

: Somchai  Anusontpornperm, Wanpen  Wiriyakitnateekul,

Suphicha  Thanachit, Saddha Boonrawd and Ekarat

MeeWassana

: Para-rubber Plantation, Ban Non Sawat, Na Sawan Subdistrict,

Bung Kan District, Nong Khai Province

: Approximately 163.6 m (MSL)

Sheet name of topographic map :-

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform
3. Slope on which profile site :
Land use

Annual rainfall
Mean temperature
Climate

Others

Do- Co-ordinate: 48Q 0357172 UTM: 2016845

: Middle dissected erosional surface

: Undulating

4% (aspect: 320° Azim.)

: Para-rubber Plantation
: 1,610.2 mm. /year
: 15.9-28.6°C

: Tropical savanna

General information on the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water

Erosion

: Local alluvium over residuum derived from clastic

sedimentary rock

: Well drained

: Moderate

: Moderate

. Deeper than 200 cm at time of sampling

: Moderate to severe
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Horizon

Depth (cm)

Description

BK3
Ap

Bt1

Bt2

Btc

0-20/25

25-51

51-65/100

65/100-89/112

Dark yellowish brown (10YR 4/4); fine sandy loam; strong medium
subangular blocky structure; slishtly hard dry, very friable moist,
slightly sticky and slightly plastic, many very fine, medium and
common fine vesicular pores; many very fine, fine and few medium
roots; many fine to medium holes of termite nest; few traces of
dead roots; strongly acid (field pH 5.5); clear, wavy boundary to Btl
Reddish yellow (7.5YR 6/6); fine sandy clay loam; strong fine and
medium subangular blocky structure; slightly hard dry, very friable
moist, moderately sticky and moderately plastic; common faint clay
coating on faces of peds and common distinct clay bridges
between sand grains; few traces of charcoal; few fine Fe-Mn oxide
nodules; many very fine, few fine, common medium vesicular and
few very fine simple tubular pores; few very fine, medium and
common fine roots; few traces of dead roots, a large animal hole
and few fine to medium holes of termite nest; strongly acid (field
pH 5.5);, gradual, smooth boundary to Bt2

Light brown (7.5YR 6/4) (98%) with yellowish red (5YR 5/6) (2%)
mottles; fine sandy clay loam; strong fine and medium subangular
blocky structure; slightly hard dry, very friable moist, moderately
sticky and very plastic; many distinct clay coating on faces of peds,
pore walls and many prominent clay bridges between sand grains;
few fine Fe-Mn oxide nodules; many very fine, few fine vesicular
and few very fine simple tubular pores; very few very fine, fine and
few medium roots; few fine to medium holes of termite nests; few
traces of dead roots; strongly acid (field pH 5.5); abrupt, wavy
boundary to Btc

Reddish yellow (7.5YR 6/6) (80%) with red (2.5YR 4/8) (20%)
mottles; very gravelly fine sandy clay loam; moderate fine
subangular blocky structure; soft dry, friable moist, moderately
sticky and very plastic;, many prominent clay coating on faces of
peds and clay bridges between sand grains; few fine and common
medium vesicular pores; few very fine roots; many fine to medium
Fe-Mn oxide nodules; few traces of dead roots; strongly acid (field

pH 5.5); abrupt, wavy boundary to Bt3
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Horizon

Depth (cm)

Description

BK 3
Bt3

Bt4

Bv1

Bv2

89/112-112

112-140

140-168

168-200

Reddish yellow (7.5YR 7/6) (90%) with red (2.5YR 5/8) (10%)
mottles; very fine sandy clay loam; strong fine and medium
subangular blocky structure; slightly hard dry, friable moist, very
sticky and very plastic; many prominent clay coating on faces of
peds and clay bridges between sand grains; few the Fe-oxide
nodules; few fine and common medium vesicular pores; few very
fine roots; few traces of dead roots; strongly acid (field pH 5.5);
gradual, smooth boundary to Btd

Reddish yellow (7.5YR 7/6) (75%) with red (10R 5/6) (20%) and red
(2.5YR 5/8) (5%) mottles; very fine sandy clay loam,; strong fine and
medium subangular blocky structure; slightly hard dry, friable moist,
very sticky and very plastic; many prominent clay coating on faces
of peds and clay bridges between sand grains; common fine to
medium Fe-oxide nodules; very few very fine, few fine vesicular
and few fine simple tubular pores; few very fine roots; few traces of
dead roots; very strongly acid (field pH 5.0); gradual, smooth
boundary to Btd

Reddish yellow (7.5YR 7/6) (65%) with red (10R 4/8) (30%) and red
(2.5YR 5/8) (5%) mottles; very fine sandy clay loam; strong fine and
medium subangular blocky structure; slightly hard dry, friable moist,
very sticky and very plastic; many prominent clay coating on faces
of peds and clay bridges between sand grains; many very fine to
medium Fe-oxide nodules; few very fine and fine vesicular pores;
few very fine roots; very strongly acid (field pH 5.0); clear, smooth
boundary to Bv2

Pink (7.5YR 7/4) (60%) with red (10R 4/8) (35%) and red (2.5YR 5/8)
(5%) mottles; very fine sandy clay loam; strong fine and medium
subangular blocky structure; slightly hard dry, friable moist, very
sticky and very plastic, many prominent clay coating on faces of
peds and clay bridges between sand grains; many very fine to
medium Fe-oxide nodules; few very fine and fine vesicular pores;

few very fine roots; very strongly acid (pH 5.0).
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ANIWUINT 2 (61D)
2.4 PEDON BK4

Information on the site

Profile symbol : BKa
Soil name -
Classification : Typic Plinthudult
Date of examination . 27" December 2008
Described by : Somchai  Anusontpornperm, Wanpen  Wiriyakitnateekul,
Suphicha  Thanachit, Saddha Boonrawd and Ekarat
MeeWassana
Location . Para-rubber Plantation, Ban Non Sawat, Na Sawan Subdistrict,
Bung Kan District, Nong Khai Province
Elevation . Approximately 169.2 m (MSL)
Sheet name of topographic map :-
Map sheet number - Co-ordinate: 48Q 0357157 UTM: 2016873
Landform
1. Physiographic position : Lower middle dissected erosional surface
2. Surrounding landform : Undulating
3. Slope on which profile site : 5% (aspect: 320° Azim.)
Land use : Para-rubber Plantation
Annual rainfall : 1,610.2 mm. /year
Mean temperature : 15.9-28.6°C
Climate : Tropical savanna
Others -
General information on the soil
Parent material : Local alluvium over residuum derived from clastic

sedimentary rock

Drainage : Well drained

Permeability : Moderate

Runoff : Moderate

Depth of ground water : Deeper than 200 cm at time of sampling

Erosion . Moderate to severe
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Horizon

Depth (cm)

Description

BK4
Ap

Bt

Btc

Crtl

0-26

26-49

49-79

79-102

Dark yellowish brown (10YR 4/4) (98%) with red (2.5YR 4/8) (2%)
root mottles; fine sandy loam; strong medium subangular blocky
structure; slightly hard dry, very friable moist, slightly sticky and
moderately plastic; few traces of dead roots; many very fine and
fine vesicular pores; many very fine, fine and few medium roots;
many fine to medium holes of termite nest; few traces of charcoal,
strongly acid (field pH 5.5); clear, smooth boundary to Bt

Reddish brown (5YR 5/4) (97%) with red (10R 4/8) (3%) mottles; very
fine sandy clay; strong medium subangular blocky structure; hard
dry, firm moist, moderately sticky and moderately plastic; common
distinct clay coating on faces of peds and pore walls; few traces of
dead roots and few fine Fe-Mn oxide nodules; few very fine, fine
and medium vesicular pores; common very fine, fine and few
medium roots; many fine, medium and few large animal holes; few
traces of charcoal; strongly acid (field pH 5.5), clear, smooth
boundary to Btc

Light brown (5YR 6/4) (65%) with black (10YR 2/1) (20%) Fe-Mn
oxide red (2.5YR 5/8) (10%) and dark red (10R 3/6) (5%) mottles;
very gravely clay; moderate fine subangular blocky structure; slightly
hard dry, very friable moist, moderately sticky and very plastic;
common distinct clay coating on faces of peds and pore walls; few
traces of dead roots; very few very fine and few fine vesicular pores;
common very fine and fine roots; few fine and medium animal
holes, many fine and medium Fe-Mn oxide nodules; strongly acid
(field pH 5.5); abrupt, smooth boundary to Crtl

Light brown (5YR 6/4) (10%) with red (2.5YR 4/8) (5%) weathered
rock fabric red (10R 4/8) (80%) and black (10YR 2/1) (5%) mottles;
clay; mainly retaining original rock structure; slightly hard dry, firm
moist, very sticky and very plastic; many prominent clay coating on
faces of peds and pore walls; few traces of dead roots; very few
very fine and few fine vesicular pores; very few very fine roots;
common fine and medium Fe-Mn oxide nodules with Mn-oxide
coated; strongly acid (field pH 5.5); gradual, smooth boundary to
Crt2
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Horizon

Depth (cm)

Description

BK4
Crt2

Crt3

Crtd

Crt5

102-130

130-162

162-187

187-205

Pink (7.5YR 7/3) (10%) with red (10R 4/8) (80%) reddish yellow (5YR
6/8) (5%) and black (10YR 2/1) (5%) mottles; clay; mainly retaining
original rock structure; slightly hard dry, firm moist, very sticky and
very plastic; many prominent clay coating on faces of peds; few
traces of dead roots; very few very fine vesicular pores; very few
very fine roots; common medium Fe-Mn oxide nodules with Mn-
oxide coated; strongly acid (field pH 5.5); gradual, smooth
boundary to Crt3

Pinkish gray (7.5YR 7/2) (10%) with red (10R 4/8) (80%) reddish
yellow (7.5YR 6/8) (5%) and black (10YR 2/1) (5%) mottles; clay;
mainly retaining original rock structure; slightly hard dry, firm moist,
very sticky and very plastic; many prominent clay coating on faces
of peds; few traces of dead roots; very few very fine vesicular
pores, very few very fine roots; common medium Fe-Mn oxide
nodules with Mn-oxide coated; very strongly acid (field pH 5.0);
gradual, smooth boundary to Crt4

Pinkish gray (7.5YR 7/2) (10%) with red (10R 4/8) (80%) reddish
yellow (7.5YR 6/8) (5%) and black (10YR 2/1) (5%) mottles; clay;,
mainly retaining original rock structure; slightly hard dry, firm moist,
very sticky and very plastic; many prominent clay coating on faces
of peds; few traces of dead roots; very few very fine vesicular
pores; very few very fine roots; few medium Fe-Mn oxide nodules
with Mn-oxide coated; very strongly acid (field pH 5.0); gradual,
smooth boundary to Crt5

Pinkish gray (10YR 7/2) (15%) with red (10R 4/8) (80%) and reddish
yellow (7.5YR 6/8) (5%) mottles; clay; mainly retaining original rock
structure; slightly hard dry, firm moist, very sticky and very plastic;
many prominent clay coating on faces of peds; few traces of dead
roots; very few very fine vesicular pores; practical no roots; few

medium Fe-Mn oxide nodules; very strongly acid (field pH 5.0)
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2.5 PEDON BK5

Information on the site

Profile symbol

Soil name
Classification

Date of examination

Described by

Location

Elevation

106

. BK5

: Typic Plinthudult
: 27th December 2008

Suphicha  Thanachit, Saddha Boonrawd and

MeeWassana

Bung Kan District, Nong Khai Province

: Approximately 164.9 m (MSL)

Sheet name of topographic map :-

Map sheet number
Landform

1. Physiographic position
2. Surrounding landform
3. Slope on which profile site :
Land use

Annual rainfall
Mean temperature
Climate

Others

Do Co-ordinate: 48Q 0357122 UTM: 2016927

. Lower dissected erosional surface

: Undulating

: Para-rubber Plantation
: 1,610.2 mm. /year
: 15.9-28.6°C

: Tropical savana

General information on the soil

Parent material

Drainage

Permeability

Runoff

Depth of ground water

Erosion

: Local alluvium over residuum derived from

sedimentary rock

: Well drained

: Moderate

: Moderate

: Deeper than 200 cm at time of sampling

: Moderate to severe

: Somchai  Anusontpornperm, Wanpen  Wiriyakitnateekul,

Ekarat

. Para-rubber Plantation, Ban Non Sawat, Na Sawan Subdistrict,

clastic
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Horizon

Depth (cm)

Description

BK5
Ap

Bt

Btc

Bv1

0-25

25-52

52-75/80

80-103

Brown (7.5YR 5/4) (70%) mixed with reddish yellow (7.5YR 6/6)
(30%); very fine sandy clay loam; moderately fine and medium
subangular blocky structure; soft dry, very friable moist, slightly
sticky and moderately plastic; few traces of charcoal; many very
fine, fine and few medium vesicular pores; many very fine, fine and
common medium roots; common medium holes of termite nest;
strongly acid (field pH 5.5); abrupt, smooth boundary to Bt

Reddish yellow (7.5YR 6/6) (83%) mixed with very pale brown
(10YR 8/2) (5%) with strong brown (7.5YR 4/8) (10%) and dark
reddish yellow (10R 4/4) (2%) mottles; very fine sandy clay; strong
medium subangular blocky structure; hard dry, very friable moist,
moderately sticky and moderately plastic; common distinct clay
coating on faces of peds and pore walls; few traces of charcoal;
few traces of dead roots; few very fine and fine vesicular pores;
few very fine, fine and medium roots; few fine Fe-Mn oxide
nodules; strongly acid (field pH 5.5); abrupt, smooth boundary to
Btc

Light yellowish brown (10YR 6/4) (60%) with Dark reddish brown
(10R 4/4) (30%) and reddish yellow (7.5YR 6/8) (10%) mottles; very
gravely sandy clay; moderate fine subangular blocky structure; soft
dry, friable moist, moderately sticky and mderately plastic;
common distinct clay coating on faces of peds and pore walls; few
traces of dead roots; few very fine and few fine vesicular pores;
few very fine roots; many fine Fe-Mn oxide nodules; strongly acid
(field pH 5.5); abrupt, wavy boundary to Bvl

Light brown (7.5YR 6/3) (20%) mixed with pinkish gray (5YR 7/2)
(20%) with dark reddish brown (10R 4/4) (30%) and yellowish red
(5YR 5/6) (30%) mottles; clay; strong fine and medium subangular
blocky structure; soft dry, friable moist, very sticky and very plastic;
many prominent clay coating on faces of peds and pore walls; few
traces of dead roots; few very fine and fine vesicular pores; few
very fine roots; few fine and medium Fe-oxide nodules; strongly

acid (field pH 5.5); abrupt, smooth boundary to Bv2
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Horizon

Depth (cm)

Description

BK5
Bv2

Crtl

Crt2

Crt3

103-130

130-152

152-170

170-200+

Light brown (7.5YR 6/4) (30%) mixed with very pale brown (10YR
8/2) (40%) with dark reddish brown (10R 4/4) (20%) and reddish
yellow (7.5YR 6/8) (10%) mottles; clay; strong fine and medium
subangular blocky structure; slightly hard dry, friable moist, very
sticky and very plastic; many prominent clay coating on faces of
peds and pore walls; few traces of dead roots; few very fine, fine
vesicular and few fine simple tubular pores; few very fine roots;
few fine and medium Fe-oxide nodules; very strongly acid (field
pH 4.5); gradual, smooth boundary to Crtl

Very pale brown (10YR 8/2) (15%) with dark reddish brown (10R
4/4) (80%) and strong brown (7.5YR 5/6) (5%) mottles; clay; mainly
retaining original rock structure; slightly hard dry, friable moist, very
sticky and very plastic; many prominent clay coating on faces of
peds and pore walls; few traces of dead roots; few very fine, fine
vesicular and few fine simple tubular pores; few very fine roots;
few fine and medium Fe-oxide nodules; very strongly acid (field
pH 4.5); gradual, smooth boundary to Crt2

Very pale brown (10YR 8/2) (20%) mixed with pink (5YR 7/3) (10%)
with dark reddish brown (10R 4/4) (60%) and strong brown (7.5YR
5/6) (10%) mottles; clay; mainly retaining original rock structure;
slightly hard dry, firm moist, very sticky and very plastic; many
prominent clay coating on faces of peds and pore walls; very few
very fine and few fine vesicular pores; practical no roots; few fine
and medium Fe-oxide nodules; very strongly acid (field pH 4.5);
gradual, smooth boundary to Crt3

White (10YR 8/1) (20%) mixed with pink (5YR 7/3) (10%) with dark
reddish brown (10R 4/4) (60%) and reddish yellow (7.5YR 6/6)
(10%) mottles; clay; mainly retaining original rock structure; slightly
hard dry, firm moist, very sticky and very plastic; many prominent
clay coating on faces of peds and pore walls; very few very fine
and few fine vesicular pores; practical no roots; few fine and

medium Fe-oxide nodules; very strongly acid (field pH 4.5)
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Depth Horizon  Particle size distribution (USDA grading) (g/kg) Textural Bulk
(cm) Sand Silt Clay class  density
3
VCS CS MS FS  VFS Total (Mg/m’)

wungnenawis druluudu duanueawas dunensziiy Jmdnveuuny

PY1
0-15 Ap 2 2 33 455 422 914 56 30 S 147
15-30 Bt1 2 2 23 384 402 813 7 110 LS 1.49
30-47 Bt2 2 2 22 431 414 871 69 60 LS 1.43
47-62 Bt3 27 11 30 408 341 817 78 105 LS 141
62-80+ 2Crtb 4 5 48 495 221 773 92 135 SL nd
PY2
0-18 Ap 0 4 26 414 468 912 63 25 S 1.38
18-40 Bt1 0 2 26 418 452 898 72 30 S 147
40-65 Bt2 0 0 27 409 434 870 85 45 LS 1.55
65-84 2Btb 0 0 24 289 288 601 97 302 SCL 1.56
84-105 2Btcb 52 14 21 214 340 641 113 246 SCL 1.69
105-120+ 2Crtb 19 11 18 249 504 801 104 95 LS nd
PY 3
0-19 Ap 0 4 28 342 467 841 79 80 LS 1.50
19-39 Bt1 0 2 22 357 463 844 86 70 LS 1.50
39-62 Bt2 0 2 26 349 477 854 91 55 LS 1.46
62-90 Bt3 0 2 23 355 470 850 80 70 LS 152
90-111 Bt4 2 2 18 322 452 797 103 100 SL 1.61
111-135 2Btb1 0 2 18 257 366 643 115 242 SCL 1.69
135-160+ 2Btb2 2 5 16 247 360 648 121 231 SCL 1.66
PY 4
0-18 Ap 0 3 42 397 457 899 81 20 S 1.54
18-45 E 0 0 39 391 460 890 90 20 S 141
45-70 Bt1 0 2 37 400 450 889 71 40 S 1.48
70-95 Bt2 0 0 37 347 411 795 95 110 SL 1.66
95-128 2Btb1 0 2 31 243 301 577 143 280 SCL 1.69
128-150 2Btb2 8 2 30 258 338 636 139 225 SCL 1.70
150-172 2Btb3 0 2 32 246 329 609 145 246 SCL 1.61
172-200+ 2Btb4 0 2 29 258 314 603 156 241 SCL 1.73
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Depth Horizon  Particle size distribution (USDA grading) (g/kg) Textural  Bulk
(cm) Sand Silt  Clay class density
VCS CS Ms FS VFS Total (Mg/m’)
Nufiugnenams dwluudu fuavussuas sunewssBu Smrinvauuu
PY5
0-30 Apl 0 2 49 459 390 900 65 35 S 1.5
30-60 Ap2 0 2 46 490 403 941 39 20 S 1.62
60-81 E 0 0 46 430 412 888 82 30 S 1.52
81-112 Bt 0 2 39 391 413 845 95 60 LS 1.56
112-134 2Btgb1 0 2 36 289 326 652 120 228  SCL 1.43
134-155 2Btgb2 0 0 26 239 260 522 142 333  SCL 1.56
155-180 2Btgb3 0 2 25 253 266 547 170 283  SCL 1.62
180-200+ 2Btgb4 3 3 20 197 237 459 175 366  SC 1.69
Nufiugnenawts dluuaissd duaunaam sunatinne Swmianuasans
BK1
0-22/31 Ap 2 2 4 253 552 813 96 91 LS 1.45
22/31-42 Btl 5 4 2 248 465 754 95 181 SL 1.54
42-65/71 Bt2 14 4 3 205 457 683 120 197 SL 151
65/71- Btc 441 39 22 99 198 799 95 106 SL 153
75/82
75/82-100  Bvl 117 26 20 181 338 682 157 161 SL 1.57
100-129 Bv2 135 271 19 129 301 611 167 222 SCL 153
129-152 Bv3 31 13 13 195 402 654 191 155 SL 1.53
152-185 Bvd 51 12 11 205 422 701 169 130  SL 1.51
185-200+ Bv5 29 9 8 195 463 668 187 145  SL 15
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Depth Horizon Particle size distribution (USDA grading) (g/kg) Textural  Bulk
(cm) Sand Silt  Clay class density
VCS CS MS FS VFS Total (Mg/m”)
ﬁuﬁﬂgnmawnm Fruluuassd auauram onednw Jmianuseane
BK2
0-22 Ap 2 2 2 231 474 711 128 161 SL 1.4
22-43 Bt1 q 2 2 223 433 664 145 191 SL 1.53
43-60/105 Bt2 13 a4 3 226 387 633 152 215 SCL 1.51
60/105- Btc 391 41 21 118 195 766 108 126 SL 1.54
78/120
78/120 Bt3 19 a4 4 207 369 603 170 227 SCL 1.54
120-145 Bta a7 8 6 243 330 634 155 211 SCL 1.61
145-170 Bv1 311 8 7 293 331 670 145 185 SL 1.59
170-200 Bv2 12 7 7 283 336 645 174 181 SL 1.54
BK3
0-22/25 Ap 2 2 9 250 514 777 96 127 SL 1.29
25-51 Bt1 5 2 7 217 469 700 117 183 SL 1.68
51-65/100 Bt2 15 2 6 209 461 693 130 177 SL 1.55
65/100- Btc 512 76 39 89 152 868 60 72 LS 1.59
89/112
89/112-112 Bt3 57 6 5 172 394 634 163 203 SCL 1.54
112-140 Bt4 165 23 17 158 321 684 143 173 SL 1.49
140-168 Bv1 57 16 14 193 381 661 176 163 SL 1.55
168-200 Bv2 72 1310 168 388 651 176 173 SL 1.51
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Depth Horizon  Particle size distribution (USDA grading) (g/kg) Textural  Bulk
(cm) Sand class density
Silt  Clay 3
VCGS CS MS FS VFS Total (Mg/m”)
Nufiugnenams duluuaassd duaunannm sunedanw Saiavussang
BK4
0-26 Ap 12 3 15 215 425 670 166 164  SL 1.52
26-49 Bt 32 6 13 139 311 503 223 274 SCL 1.62
49-79 Btc 249 21 21 101 215 613 159 228  SCL 151
79-102 Crtl 301 71 46 102 177 697 136 167 SL 1.57
102-130 Crt2 240 82 52 719 149 602 221 177 SL 1.52
130-162 Crt3 211 92 69 93 140 605 207 188  SL 1.44
162-187 Crtd 96 88 63 82 111 440 363 197 L 1.48
187-205 Crts 109 54 52 121 237 573 234 193 SL 1.42
BK 5
0-25 Ap 7 5 9 186 413 620 173 207 SCL 1.36
25-52 Bt 22 6 10 164 370 572 196 232 SCL 151
52-75/80  Btc 220 25 22 77 153 497 243 260  SCL 1.69
80-103 Bv1 51 14 17 80 162 324 354 322 CL 1.6
103-130 Bv2 46 9 14 58 174 301 360 339 CL 1.64
130-152 Crt1 7 30 271 56 76 266 387 347 CL 155
152-170 Crt2 48 17 17 65 93 240 426 334 CL 15
170-200+ Crt3 73 25 26 131 176 431 316 253 L 1.58
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Depth pHw OM Total P K Extractable bases Sum EA CEC BS
(cm) N Ca Mg K Na bases
g/kg me/kg cmol/kg %

wunugnenawtsn dhuluudy duanuaiie dunewssdu Jswinvauuiu

PY1

0-15 4.0 0.27 1.11 3.6 450 049 011 012 0.04 0.76 1 2.88 433
15-30 53 0.26 0.88 12 234 091 017 006 0.12 1.26 4 4.25 24
30-47 52 0.25 0.76 18 256 072 013 007 033 125 2 3.38 38.4
47-62 52 0.27 0.82 1.0 233 069 015 006 0.62 152 8 538 16

62-80+ 55 0.14 0.64 0.7 57.7 1.05 029 015 085 234 15 263 135
PY 2

0-18 51 055 1.23 29 263 0.88 0.12 0.07 052 159 5 2.63 24.1
18-40 51 0.14 0.58 1.1 88 0.44 006 0.02 047 0.99 3 25 24.9
40-65 53 0.07 053 0.7 96 066 0.11 002 031 110 1 15 52.4
65-84 52 0.54 158 1.1 684 223 068 0.18 144 452 14 125 24.4

84-105 55 0.4 1.11 0.7 1228 558 1.06 031 225 920 6 12.88 60.5
105-120+ 5.3 0.21 053 14 1051 864 135 027 155 1182 8 1425 59.6
PY 3

0-19 54 0.61 1.34 1.3 450 261 034 039 039 345 1 5.75 775
19-39 53 0.34 0.58 0.6 16.7 191 022 040 040 258 4.88 39.2
39-62 5.0 0.29 0.76 0.8 147 1.20 0.16 035 035 175 4.38 36.9
90-111 53 0.21 0.82 08 18.1 205 032 058 058 299 5 375

111-135 6.3 033 14 14 871 889 107 124 124 1143

a
3

62-90 4.9 0.27 0.88 09 174 1.50 0.15 025 025 194 2 3.38 49.2
5
6 13.13  65.6
6

135-160+ 6.7 0.17  0.88 09 1080 951 122 154 154 1255 1138 67.6
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Depth pHw OM N P K Extractable bases Sum EA CEC BS
(cm) Ca Mg K Na bases

g/kg  g/kg mg/kg mg/kg  cmol/kg %
Hufivgnenaws dluugu duavusauas sunewssBy Swiavauuru
PY4
0-18 4.8 054 1.11 36 155 069 0.1 0.04 032 115 2 250  36.6
18-45 55 0.14 035 10 114 035 013 003 029 079 2 238 284
45-70 52 0.07 041 13 10.1 069 012 003 009 093 a4 2.50 18.8
70-95 52 0.14 099 12 26.2 149 021 007 045 222 6 463 270
95-128 53 035 146 07 1245 873 081 032 334 132 10 1525 569
128-150 59 0.07 128 08 137.3 949 087 035 322 1393 8 13.38 635
150-172 6.0 006 093 13 143.6 957 093 037 334 142 9 1275 612
172- 55 025 105 07 1494 1047 1.04 038 3.07 1496 6 1438 714
PY5
0-30 57 0.07 111 1.6 35 083 018 009 035 145 2 2.25 41.9
30-60 55 027 088 24 144 0.67 006 004 004 081 3 188 213
60-81 53 027 064 13 14.9 047 005 004 027 082 1 1.75 a5.1
81-112 54 026 076 12 289 126 012 007 014 159 3 2.25 34.7
112-134 5.1 03 058 19 97.2 415 073 025 047 56 10 838 359
134-155 49 034 193 17 1218 227 061 031 047 367 15 1313 196
155-180 5.2 034 204 19 109.9 272 037 028 087 423 13 16.00 246
180- 52 034 152 09 112.1 578 038 029 156 801 121288 400
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Depth pHw OM N P K Extractable bases Sum EA CEC BS
(cm) Ca Mg K Na  bases
g/kg  go/kg mg/kg mg/kg  cmolkg %

ﬁuﬁﬂgnmawnm Fuluuassd auauam onedsniw Jwmiaruesaiey
BK1
0-22/31 4.7 0.9 1.75 4.3 27.4 0.18 0.11 0.07 051 0.87 5 3.13 149
22/31-42 4.5 03 07 1.0 19.1 0.14 0.05 005 054 0.79 5 4.13 136
42-65/71 4.6 03 012 09 22.9 0.21 0.08 0.06 077 1.11 6 400 15.6
65/71- 5.1 03 006 07 253 0.23 0.08 0.06 049 0.87 7 588 11.1
75/82
75/82-100 4.8 0.2 0.06 0.8 23.6 0.33 0.16 006 093 1.48 7 538 175
100-129 5.0 0.2 0.58 0.6 39.5 0.2 0.16 0.1 0.68 1.14 10 825 102
129-152 4.7 0.2 0.35 0.7 22.3 0.12 0.1 0.06 042 0.7 6 475 104
152-185 4.6 0.1 0.23 0.7 17.3 0.13 0.1 0.04 029 0.57 q 400 124
185-200+ 4.6 0.2 0.35 1.0 20.4 0.2 0.12 005 0.57 095 6 513 136
BK2
0-22 4.6 0.8 093 2.5 27.8 0.24 0.13 0.07 032 0.76 11 413 64
22-43 4.6 0.4 1.05 1.2 26.4 042 0.17 0.07 097 1.62 8 438 169
43-60/105 4.7 0.3 0.99 1.3 26.4 0.3 0.13 007 059 1.08 7 413 134
60/105-

4.6 0.3 047 0.9 289 0.18 0.19 0.07 0.86 1.31 9 9.75 127
78/120
78/120 4.4 0.2 0.58 0.8 24.7 0.25 022 0.06 0.65 1.18 7 588 145
120-145 4.4 0.1 0.23 0.6 235 0.13 0.16 0.06 0.28 0.63 9 525 65
145-170 4.4 0.2 0.06 0.7 225 0.16 0.12 0.06 046 0.8 5 413 138
170-200 4.4 0.1 0.35 0.6 21.6 0.11 0.09 0.06 03 0.56 5 4.5 10.1
BK3
0-22/25 4.5 0.9 1.87 3.2 19.8 0.16 0.07 0.05 0.37 0.66 6 0.38 9.8
25-51 4.6 04 07 1.1 15.2 0.22 0.08 0.04 041 0.75 a4 2.13 158
51-65/100 4.7 03 0.82 0.9 14.2 0.35 0.09 004 022 0.71 7 3.88 9.2
65/100- 4.9 03 041 0.7 20.8 0.30 0.13 0.05 0.60 1.08 8 1.13 119
89/112
89/112- 4.7 03 0.82 0.7 16.1 0.23 0.19 0.04 049 0.96 6 475 138
12
112-140 4.6 0.2 047 0.4 17.2 0.14 0.19 0.04 0.65 1.02 7 450 127
140-168 4.5 0.2 041 0.8 13.4 0.04 0.13 0.03 086 1.06 5 4.63 17.5
168-200 4.6 0.1 0.41 0.6 16.5 0.10 0.14 0.04 0.64 0.92 5 438 155
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Depth pHw OM Total P K Extractable bases Sum EA CEC BS
(cm) N Ca Mg K Na  bases

g/kg me/kg cmol/kg %
Nufiugnenams duluuaassd suaunannm suaedanw Swianuasane
BK4
0-26 4.6 12 222 25 345 018 011 000 021 058 9 6.00 6.1
26-49 a.7 06 163 1.1 448 033 044 011 062 151 11 9.38 12
49-79 a.7 05 1.05 09 403 030 020 010 036 097 12 9.25 7.5
79-102 46 03 082 1.0 505 016 101 013 055 191 13 1350 128
102-130 45 03 0.64 12 705 014 121 018 051 203 18 1763 102
130-162 45 04 0.58 06 795 014 099 020 038 171 19 1563 82
162-187 4.4 03 088 06 765 015 089 020 030 154 19 1763 75
187-205 4.5 03 082 1.1 584 016 065 015 042 138 15 1475 84
BK5
0-25 4.6 09 158 14 434 018 011 011 029 068 13 7.38 5.0
25-52 4.5 05 1.63 1.0 428 017 011 011 023 061 10 6.75 57
52- a.7 03 0.88 06 642 032 044 016 028 1.21 12 11.00 9.2
75/80
80-103 4.7 03 082 03 684 024 045 018 034 1.20 16 1263 7.0
103-130 45 03 082 13 714 016 057 018 046 1.38 16 1313 79
130-152 45 02 0.88 08 872 030 063 022 012 120 18 1500 6.3
152-170 4.6 03 099 08 963 025 075 025 070 194 19 16.00 9.3
170- 4.4 02 076 1.0 704 025 052 018 068 163 14 1113 104

200+




117

ATNHUINT 5 NMswlanguvestutiionu

T o Ty
Wahu Uszn JULLDAUNRAN
1. Aunse Waneu NTETUAFG 9 FLANTIENEIUNINDINTIEazLBYA
(sandy soil) 1A LaENTIRULAUTIUIIMT Az gANINUUAY
Weneuliuna AUTIUUUNTBVTAAIG 9 AIARUTINUUNTIENEIU
DeRUSIUUUNIT1azLDYn
2. AUSIU Wauiunana AUTIVUUNTILALLBEANIN  AUTIY  AUTINUUNTY
(loamy soil) RINRUSEAERIIIIN
Woavdeaurunana AUTIUTE AusIUTeIUUNT Y
fusIUTteIUUNIT I8
3. AUl WaRuazlden fumtenlunsiy  Aundeavunsiends  Lashu

(clayey soil)

Witlen
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MTIEUINT 6 NTTRsEiuTesaNTARuILATl
(Land Classification Division and FAO Project Staff, 1973; Soil Survey
Division Staff, 1993)

6.1  seausunalulnsiausiu (Total Nitrogen) (nesnauwnun1slfiay, 2535)

S¥AU Wée (g/ke)
ssn (VL) <1.0
i (L) 1.0-2.0
drunas (M) 2.0-5.0
ge (H) 5.0-7.5
gaunn (VH) > 75

6.2 sEAUAIUGNIEAU (soil reaction, pH in water) (Au:un = 1:1)

32AY (rating) W&y (range)
Lﬂuﬂimqumammﬁqm (ultra acid) <35
Junsnguusann (extremely acid) 3.5-4.5
Wunsadeunn (very strongly acid) 4.5-5.0
Wunsadn (strongly acid) 5.1-5.5
Wunsauunana (moderately acid) 5.6-6.0
Wunsaldniies (slightly acid) 6.1-6.5
Wunaa (neutral) 6.6-7.3
Wusnadntes (slightly alkaline) 7.4-7.8
Wuarsuunans (moderately alkaline) 7.9-8.4
\Junadn (strongly alkaline) 8.5-9.0

Wurnadaunn (very strongly alkaline) >9.0
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6.3 szauUTINadunIednglufu (soil organic matter, SOM)

SEAU Née (g/kg)

Fsn (VL) <5

M (L) 510
Aaude (ML) 10-15
J1unang (M) 15-25
Aoutegs (MH) 25-35

g (H) 35-45
gaunn (VH) > 45

6.4 JEHUAMUBUAILUE (Base Saturation, BS)

FZAU e (%)
i (L) <35
Yunans (M) 35-75
GG > 75

6.5 szé’ummquanL‘Uﬁ'auuﬂmlaaau (Cation Exchange Capacity, CEC)

S2AU Wee (cmol/kg)
fsn (VL) <3
i (L) 3.5
Aoutna (ML) 5-10
J1unang (M) 10-15
AoutNegs (MH) 15-20
e (H) 20-30

gann (VH) > 30
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6.6 szaulBunameanadaiiduusslewnd (Bray 1)

SLHU Nefe (me/ke)

han (VL) <3

i (L) 3.6
Aewudnasi (ML) 6-10
Jrunans (M) 10-15
AouT19ge (MH) 15-25

GMG) 25-45
gann (VH) > 45

6.7 szsulSnalnuwadeuiiduusslevyd (NH,OAC pHT)

J2AU Nae (mg/kg)
ssn (VL) <30
i (L) 30-60
Uunang (M) 60-90
GMG) 90-120
gann (VH) > 120

6.8 szAuUTINanUaTINTianald (NHOAC pHT)

W&y (cmolkg)

o extr. Ca extr.Mg extr.K extr.Na extr. bases
drann (VL) <2 <03 <02 <01 <26
i (L) 2-5 0.3-1.0 0.2-0.3 0.1-032. 6-6.6
drunane (M) - 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
g (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2

gaunn (VH) > 20 > 8.0 > 1.2 > 2.0 > 31.2




6.9 sEAUUSUIUNTATENALA
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Née (cmol/kg)

Fun
W
Junang
GRINIRNS
a3

Y

gan

<1
1-2
2-5
5-10
10 - 20
> 20

6.10 STAUANNUIBUUTIUVDIAY

GG (Mg/ms)

fnann

#in
Uunang
ABUYN9EN
6N

U

G
Y

<12
1.2-14
1.4-1.6
1.6-1.8
1.8-2.0
> 2.0

wanewin: L (Low) = i
M (Medium) = Urunang
H(High) = &9

ML (Moderately Low) = Aousnasi

MH (Moderately High) = Aautnege

VH (Very High)

= gunn
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MTNNUINT 7 TFAAALLUTEAUANNANENYTUDRUlAENTUTEEININNE

ALY (NBIE5IRY, 2523)

FTAUAINAAN dunIedng  SewazAdny AR WoaWedad  Inuvaden
auysaivashu dufawva  wanwdeu  Wuusslewd  Adu
uAnloaau Uszlowl
g/kg % cmol/kg me/kg me/kg
#in <15 (1) <35 (1) <10 (1) <10 (1) <60 (1)
Uunang 15-35(2) 35-75(2) 10-20(2) 10-25(2) 60 - 90 (2)
GR >35 (3) >75 (3) >20 (3) >25 (3) >90 (3)

U

v 13 [ g
NHULNS - favluisauilumagiuy

MTNKUINT 8 seiuAUgaNaNysalvasFiulagITMsTinzuuy

ATLLUY ssﬁummqmaugiﬁﬁ
<7 AN
8-12 Y1unang

> 13 G
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a

ANIMUINT 8 ATUUITUAIULRLNZAUUDINAUFINSULIINT

dadnfianefiudgnenenis R-l R-Il
¢ — Fumuuds NUBYILENIN 25-50  wuluanudnidesnd
LYURALNAT 25 L[ YURLLAS

s — oAU

a

0 - AULTIBUNIE

g - an$1 nyIAviTenouliuUzUy
WuuSunauannnindesay 80 lng
43105

n - ANEANANYIA]

j - FuRuiianlsleti Garosite)

d - nMssEUNEUn

t - anmgiiuszine

e — NMSNTOUAU

r — AUlNANURIAY

X — AULAL

f — PUASIPIMANINNUINIUNITD

ANSHULYTS

Wuhunsng (sandy)w3eidu
winfumilen (clayey) laidl
1A59a379 (massive)

WU 20-40 LYURALUAT

Mely 75 wURLRSINNR?

a

AU

i ﬁammﬁm?ﬂu 9 984
JULT

Ustuegirrwdn  40-100
LHURALLAT

syuhaAuly
(excessively drained)
ANNAINTUSERIN DAY
25-75
LIAN1INTOURENITULTS %130
HTUNINTBUDLEIITULSS
1w luefn

Youar 4090  vewuiled
Ve

ANUAN 0-100 WURLLAT A

16 2-4 . FTUUADLUNT

2819y 1 ASA lUTAUNSD
yn 9109

PUILINNTT 40

LOURLUAS

¥

AUNIN 40 LYURLUAT
SEUNYUBAINTDLAININ
amTuULINNINSeEAY 75

\iAN15NTBUBYNTULSS
WIDNIUNITNTOUDYS
JUusIuaIlufn
11NNISeLar 90 ved
ilodi

AILEAN 0-100
wuRwas Talauinnin
4 \PRYLUUADIUAT
othadey 1 ads Tuseu

wsenn 9 5 U

i - nosdTI9RY (2523)



