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Wanrapee Suwanprapa 2014: Relationship between Soil Properties, Organic Carbon and Water-
stable Aggregates in Forest Soils of Sakaerat Environmental Research Station. Master of Science
(Soil Science), Major Field: Soil Science, Department of Soil Science. Thesis Advisor:

Assistant Professor Somchai Anusontpornperm, Ph.D. 137 pages.

A study on properties, organic carbon content and aggregate stability of soils under different types
of forest was conducted in eight areas in Sakaerat Environmental Research Station, Wang Nam Kheo district,
Nakhon Ratchasima province. They comprised one soil each under secondary mixed deciduous forest and
ecotone (transitional zone between dry dipterocarp and dry evergreen forests), two soils under dry dipterocarp
forest, and four soils under dry evergreen forest. Water stable aggregate was analyzed and separated into six
sizes; 2-8 mm (WSA1), 1-2 mm (WSA2), 0.5-1 mm (WSA3), 0.25-0.5 mm (WSA4), 0.1-0.25 mm (WSA5),
and smaller than 0.1 mm (WSAG6) in order to investigate the relationships of the impact of soil properties on

the formation of soil aggregate at different sizes and their organic carbon content in those aggregates.

Results revealed that WSA1 and WSAS statistically had, respectively, highly positive and negative
correlation with organic carbon (r=0.71** and -0.64**) due to the organic carbon being the important
cementing agent that basically forms large aggregate. Iron and manganese in crystalline, amorphous and
organo-complex forms were statistically positively correlated with WSA2 and WSA3, and had negative
correlation with WSAS. This is because iron and manganese acting as cementing agent binding between
organic matter and clay to form aggregates of larger than 0.25 mm. Most plant nutrients in soil had the
positive correlation with large aggregate in a similar fashion as that of organic carbon, indicating that the role
of organic matter is not only essential for aggregation but also contributing the availability of some plant
nutrients in these soils. WSA1 dominated in the top layer of all forest soils studied whereas WSAS was found
dominant in subsoil layers. The highest amount of WSA1 was in the soils of the transitional zone between dry
dipterocarp and dry evergreen forests (Skr-4) and undisturbed dry evergreen forest (Skr-8), having the
contents of 51.4 and 51.30 g 100 g'1 soil, respectively. The soil under secondary mixed deciduous forest (Skr-
1) contained the greatest amount of WSAS5 with the content of 60.10 g 100 g_1 soil. There was no different
organic carbon content in various sizes of water stable aggregate in topsoil and subsoil. This indicates that
different types of forest had no influence on the amount of organic carbon distribution in different sizes of

water stable aggregate.

Student’s signature Thesis Advisor’s signature
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Thavuds (Seasonal Rain Forest, Semi-evergreen Forest N30 Dry Evergreen Forest)
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Yuuganssuniothwaundaly (Mixed Deciduous Forest)
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1du0ad 19 IUATINFANT VTLHLNINK91NGULT091 T8 60 D TAINAT MIUNIIKA
MNUGIAY 304 (RLFUNTI-UATIIFAN) uazHMINNTUNNUMIUATUsZNIa 200 N lawas

(Hundnf, 2542)
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wunanyegluninatuds thavuds Juoganssa thld luiuiaoiite
9
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u
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az 10-35 1udrulvg anvuzvesdireduInaiilunuy intermittent And 11 Tnaluuiegg

! Y e Y a ~
mquuamwmm (DY uazaAe, 2523) (DINN 1)

6.2 anvazgilszina

v
AAaov A

v v
aorfiideduadendzunily AseguuvouN1Ugelas1y (Korat  Plateau
dy A 1 3 Y = = =

Escarpment) Wuduluapdugan 18un wunden wudien tazangs innugs 762 was 729
WA Hag 725 Wasanszdunzailiunalamudidy Tastdnyasrinmsunisaiulduas

1 = 7 q./ Q(
0¥ 9 amaﬂ”lﬂmﬂmua (UUNANA, 2542)
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6.4 ANHULYNDINA
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o Y o =2 4 [
1994 (2549) 1ﬂﬂ1ﬂ1ﬁﬁﬂ‘ﬂ1ﬂ15ﬂi$ﬁjﬂﬂfﬂﬁi‘ugi$EJZvlﬂallagi%‘U‘UﬁWiﬁul‘ﬂﬁ
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aunsautsnquariath linagmsldlse Tominauvesiunla 6 nau laun Thavuds ih

®e5e 1'lH Thilgn anah wagdalgnadhe (i 2)
6.6 1hld

1 9 a tﬂy ~ Aaw A 9 1 I 1 ﬂ}d'
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diny 2 Uszan1dun (Tundng, 2542)
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1 a A A ] Y 1 1
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' s { { o & A ¢ °
Auaoignans) ihuile linawnsodududud1dseana 1,188,584 gnuiasuas vnduau



17

Thavudannlud) we. 2522 Fatlszuna 33.63 913190 Tawas anvae Tasaasavear uii
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Y
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Y 1
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-4 a { o J
fovaz 25 Iu'll uaz HdSuas ldRawrsaduumsdIddszum 57,603 gnunsiuag
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1. unuianmgidszmadgniiildedunadonazinily W11 1:50,000 (NN

~
UANUNNHIT)
2. UHUNTIAINGANTITIAUNAADUALLATIF WINTIAIU 1:100,000

3. 1nTesiowasguildlunisdrsaeauniaauiy 191, 2547; Soil Survey Division

Staff, 1993)
A A L4 A Y a 4 A ara 4 = a
4. 1n39aie gilnsalazam it lFlumsdmazianiamaland uaziniiveau
ad
IEM3
= Y & Y
1. M3AnYIVRIAIIBINY
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A I Aa =
2.2 MIRQDNNUAUATUIAANH

= @ a Y] 1 1 a A 9 PPN
MsfinkIanyazAuAINUYeInNFila tay/mIegluuumslglse Teinan
4 1 a a o S o I Aa o a

Uszinndu Usznoudie Thiwganssunaogil Iuhess wazihavuds Taskinmsyanquaulu

a A o Y Ao 9 = 1 Y o a Y

VSnanirual3 Nvunaning 1.5 was 017 2 was uazdn 2 wes anuaantdavesan 1y
<] o a o ] c?/‘ Aa o A A . .

aunsoveurudugIuvesan lasany nusFuaua i 1iaAY (genetic horizon) ANHI

4
autiavesdulundazsuau wiouduidetrenthdaauauITnsuIATgIu (181, 2548;

. a3 o T a A o a o am <3 I ad A
Soil Survey Staff, 1993) Iﬂﬂlﬂﬂﬁ?@EJNWL!LW@VI”Iﬂﬁ’JLﬂ"IiSﬁLLEJﬂ’J‘ﬁﬂﬁlﬂﬂf‘)ﬂﬂl‘ﬂu 215 A9

o ' a { 3 o 1 a 3 a
mammu‘ﬁgﬂmmu (disturbed soil samples) Tﬂmﬂumammunﬂ%uﬂumu
3 ) a a . . ~ Y 1 2 Y o Aa 3 Y 1
FUNUUAAU (genetic horizon) m"lﬂum"lmaﬂwmmﬂu FUDE 1 AIDYY 9 azilszum 1-2

a o d‘ o = va ara 4 va =\
nlansu LW@H”I"I,']JﬁﬂB”IﬁiJU@WINWﬁﬂﬁ HasauuUanINmy

o ] a { ] Y £ 1< qg./’ {
G]’JE’JEJNﬂuﬁlliJQﬂillﬂ’Ju (undisturbed soil samples) Lﬁaﬂmumwwwuﬁéfmmi

o = 9 1 vAa arAa 4 9 < @ (]

HIWFANEW i’ﬁalj AUNE INVDITUL G]‘VIN‘V‘I ang Iﬂﬂl“ﬁﬂi%ﬂ@ﬂlﬂ‘u@] 08N (core) (Buol et al, 2010)
= a d v a Y a wAa

3. ﬂ15!ﬂﬁﬂ?»l!!ﬁg'J!f’ﬁ1$ﬁﬂ3?)ﬂ1ﬂﬂuclu‘ﬁﬂﬁﬂg_]ﬂﬂﬂ1ﬁ
3.1 MIATINAIDE19AY

o w 1 A A B Y Y A [ qg/’ ) Y 1
1) ihdregaungnsunIuInEeInu lunsy vdsniuiuaals Insaua
AULAZIOURIUAZUATIVUIA 2 HAAIUAT LINNOUNTIA EHRUUASUT HASIAYYINNTOON B
) Y a 4 vAa ara 4 vAa ~ A
a1 I 15 lumsinszauianeland uazamiamanivesau

o w 1 a { <3 o (] 1
2) mmﬂﬁmﬂuﬁulunﬂi‘iJmuGluﬂ‘iz‘U’aﬂmwlDE)miuﬁﬂmmmwmuuuim

U

a a L4 o g’ a A o .
YIAU (bulk density) HASUATIEUVIANIWUIUIVDIAUVMLDNAT (saturated  hydraulic

conductivity)
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a L4 A ara J a
3.2 miaasieHautanNlandvesau

1) MINTLIIBIUIAVDIDUNIAAU (Soil particle size distribution) 1ae2 T l1lula
(pipette method) (Kilmer and Alexander, 1949; Day, 1965) WA 1a91nNTUATISHINUIMDNUD

dy a = = [ c?/l 49{ a 4
ﬂizlﬂ“ﬂﬂlf)\‘]lu@ﬂu (soil textural class) Iﬂﬂfﬂi!f]_]iEIUWIEJUﬂ‘U“I)'uLu@ﬂu@l’lulﬂﬂ!“ﬂﬂlﬂﬂﬂﬁ%ﬂﬁﬁﬂ
LﬂB@lﬁﬁﬁ%ﬁ@LM?m (USDA textural class) (Soil Survey Division Staff, 1993)

1 a R adq Y 3 o ll a A '

2) ANUARUUUTINUDIAY (Bulk dens1ty) Tﬂﬂ?ﬁi%ﬂi%ﬂ@ﬂlﬂﬂ@]?@ﬂ?ﬂﬂu‘ﬂ]lll

ARIAGERGERN (core method) (Blake and Hartge, 1986)
o 3’ A A LY 9 [ 3
3) aNINUHIUIVUEAUDNAT (Saturated hydraulic conductivity) Taglgnasaudy

R uls (variable head method) (Klute, 1965)

4) MILANNITZNBVOAUTIAAUAIVLIA (Aggregate size distribution, WSA) t1ag
VA asveutanuadusi (mean-weight diameter, MWD) Tasmarhaufisouruaszun
sevnaduruguIna1e 8 adwas i 100 n$u Tuglininseadiunan 5 1nf sniiu
San51g1TABInTeq Ageregate Analyzer ﬁﬁgﬁ'umuﬁuﬁﬂammwhqﬁu{hmu 5UUIA
Uszapudlevuia2, 1, 0.5, 025 UazyuIa 0.1 Naaluas W&1nTMsvd1 Taonseq
Aggregate Analyzer @1M1TaLEAHAANAVIABEN IR 6 VA UszRRUAIBYLIA2-S
(WSA1), 1-2 (WSA2), 0.5-1 (WSA3), 0.25-0.5 (WSA4), 0.1-0.25 (WSA5) Haduas tazyun
dnndr 0.1 Tadwns (WSA6) mudidy dufiaaudiauunai 6 vina Yevdigmgd 50
parusaIFon ndaTeFaimimfadud1svuia oRinrssiuaulI v
Haauuaazvuaae 11 (Elliott, 1986: Elliot ez al., 1991) Lz Asveutaduadesii

% 1 < A % o
(MWD) &4 ldu191nHasmveImInsuannz Mevoulingy deduan lanngas

MWD = > X W,

1 { ] J 3 a 1 o 1 2’ o <
Tﬂﬂ X, ﬁ'ﬂ ﬂTLﬂaEJL'L%}L!N1uﬂuﬂﬂaTﬂﬂl@ﬂLNﬂﬂulLﬁa%muTﬂ ias W, ﬁaﬁﬂﬁmumummuuﬂ

v 4
a ' o o (% 3 a
AULAAZVUIANNUIHUNTINNINNUAVDIUNAAY (Kemper and Rosenau , 1986)
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a J wva a
3.3 MsanTEHaulianIunilvesan

1) filewdu (Soil pH) JalasldinTesilaTamiitovan (pH meter) 198nT181UAY
Y
AU BazAUAAITaZA1Y 1M KC1 (110D 1:1 (Thomas, 1996; National Soil Survey Center,

1996)

2) Surn § VOUDUNS Eol' (Organic carbon) 1ae7s Walkley and Black titration
(Walkley and Black, 1934; Nelson and Sommers, 1996) i Tdamlsuna

a A w a . 9y o &
aun3eIag luAw (organic matter) laglygasaail
Organic matter (%) = %Organic carbon x 1.724

3) s luTasusy (Total nitrogen) 1ae75 Kjeldahl method (Jackson, 1965;

Bremner, 1996)

4) YsuaearesamiulszTomi (Available phosphorus) 1ae75 Bray II (Bray
and Kurtz, 1945) uariadsuarealesalnedT Ascorbic acid A81AT 04 Spectrophotometer il

AMNUEIAAY 882 U1 TUIUAT (Watanabe and Olsen, 1965)

5) Usma TnunaFeouiidluilse Tond (Available potassium)Iasls 1M NH,0Ac
Miuna1e (pH 7.0) (Pratt, 1965) warial/sua TnunaiGenaleimTeq Atomic Absorption

Spectrophotometer

6) o Mwnsanana 'l (Extractable acidity) 1a8&77F barium chloride-triethanolamine

1 pH 8.2 (Thomas, 1996)

7y USwanuasaunana’l@ (Extractable bases) UTnoUae uAaITeY LUNTIFe
= ~ an v Y A g
Tydey wag Inundidon Tagitmsanadleaisazats IM NH,0Ac Miluna1s (pH 7)

(Thomas, 1996) wariallsuaadiensea atomic absorption spectrophotometer
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8) ﬂ'wmmquamﬂﬁammﬁllaaau (Cation exchange capacity: CEC) Taemsve
Y A & ~ ~
a$ﬁ1mlﬂﬂul@@@uﬂ’]ﬁlﬁﬁﬁ%ﬁ']ﬂ IM NH,OAc ndunag (pH 7) uammummﬂmuau%aau
¥ 2 4 Yy 9 o o =
ﬂ?ﬁlﬁ?iﬁ$ﬁ1ﬁli“ﬁlﬂEliJﬂa’é]ulﬁﬂﬂ’J'liJﬁUiJ"Uuﬁﬂﬂag 10 GluﬁﬂWW‘m‘lJuﬂiﬂ ﬂaumuauimuﬂu
loasu ué’aﬁmamﬁwhmmi;uaﬂgﬂﬁﬂmmﬁ%aaummﬁu (Chapman, 1965; Summer and

Miller, 1996)
9) A1BATITPIALANNINAIUA (Base saturation percentage: %BS) IAgA 1IN
[ 4 [
nmvelSanuasiunadaldnanue  uazAranInnsanana'ld (extractable bases,

extractableacidity) (National Soil Survey Center, 1996) 91Ng#3

Base saturation percentage = Extractable bases x 100

Extractable bases + Extractable acidity

a < a a a
10) Y3mraunan uweamile nazezgiidoulugldaszlaeds dithionite-
citratebicarbonate (Mehra and Jacson, 1960) Glugﬂﬂﬁ” My 1M 1A87F ammonium oxalate (McKeague and

Day, 1966) tiag T131/a591m3 6 1A833 sodium pyrophosphate (McKeague, 1967)
4. MIINNHVoyaMeaDn

a J c?/‘ 1w a v o 1 vaan o a
'J!ﬂﬁWgﬁéng}fJ?Jﬁﬂ\i'ﬁllﬂjﬂﬁlfni“HWﬂ'lﬁ'iJﬂigﬁﬂ‘ﬁﬁﬁﬁuwu‘ﬁﬁgﬁﬁfoﬁJUWQUﬂﬂ“lJﬁﬂJTﬂl

k)

I Aa = 091 A v o d aaa o A 3 v dgl

WAAULEDYTUT INDHIANNUFUNUITNNADANTEAVANUYBUUIDYAL 95 Ellllllﬂ
d’ d' o =
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Profile symbol

Thickness of

Effective depth (cm) Profile development Landform Parent Material
(Pedon) soil surface (cm)
Skr-1 22 60 A1-A2-Bt-Btc Dissected Footslope Colluvium of sandstone
Skr-2 22 40 A1-A2-Btc Upper lower Footslope Colluvium of sandstone
Skr-3 17 60 A-Bt-Btc Upper middle Footslope Colluvium of sandstone
Skr-4 29 105 A1-A2-Bt1-Bt2-Bt3 Concave footslope Colluvium of sandstone
Skr-5 26 70 A1-A2-Bt-Btc Convex footslope Colluvium of sandstone
Skr-6 18 55 A-Bt1-Bt2 Erosional surface of Colluvium of sandstone
footslope
Skr-7 26 175+ Al1-A2-Bt1-Bt2-Bt3- Lower footslpoe Colluvium of sandstone
Btc1-Btc2-Bvg
Skr-8 14 200+ A-Bt1-Bt2-Bt3-Btcl1- Upper middle footslope Colluvium of sandstone

Btc2-Btc3-Btc4
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Profile symbol

Land use Elevation (m)  Slpoe (%) Relief Drainage Permeability Runoff
(Pedon)
Skr-1 Secondary Mixed Deciduous Forest 423.7 4 Slightly Well drained Rapid Moderate
Undulating
Skr-2 Dry Dipterocarp Forest mainly 327.5 6 Undulating Well drained Moderate Rapid
covered with Ya Pek (4drundinaria
pusilla)
Skr-3 Dry Dipterocarp Forest 417 4 Undulating Well drained Moderate Moderate
Skr-4 Ecotone with Dry Dipterocarp mixed 428.4 2 Slightly Well drained Rapid Moderate
with Dry Evergreen species Undulating
Skr-5 Secondary Dry Evergreen Forest 389.4 5 Undulating Well drained Rapid Moderate
Skr-6 Secondary Dry Evergreen Forest 414.3 15 Rolling Well drained Moderate Moderate
Skr-7 Dry Evergreen Forest 488 10 Rolling Well drained Moderate Rapid
Skr-8 Dry Evergreen Forest 531 8 Undulating Well drained Rapid Moderate
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Horizon Depth Sotl color Texture  Soil structure GIPRGe pH ogizon Other
(em) Mottle Dry,Moist,Wet boundary
Skr-1  Haplic Plinthustult (Secondary Mixed Deciduous Forest)
Al 0-10 5YR 2.5/2 SL 1,f,sbk S,VFri,NS/NP 6.5 Aand S Fine and common medium roots
A2 10-22 5YR 4/6 SL 1,f,sbk S,VFri,NS/SP 5.0 CandS Fine and common medium roots; few traces of
dead roots
Bt 22-41 2.5YR 4/8 SCL 4,f-m,sbk SH,F,SS/SP 4.5 CandS Fine and common medium roots; few traces of
dead roots; few very fine coated sands; many
small to large angular stones and boulders of
slightly weathered and fresh sandstone
Btc 41-60 2.5YR 4/8 VGSCL 4 f,sbk SH,F,SS/SP 5.0 Few very fine coated sands; many small to large
angular stones and boulders of slightly
weathered and fresh sandstone; common fine
and medium subrounded Fe-Mn nodules
Skr-2  Lithic Haplustult (Dry Dipterocarp Forest mainly covered with Ya Pek (Arundinaria pusilla))
Al 0-11 10YR 3/2 SL 4 f,sbk S,VFri,SS/MP 6.5 A and S Common fine and very few medium roots
A2 11-22 7.5YR 4/6 SCL 2,f-m,sbk S,VFri,MS/VP 5.0 Aand S Common large angular gravel and small to
medium angular stones of weathered and fresh
sandstone
Btc 22-40 Mixed 7.5YR 5/6 SCL 2,f-m,sbk SH,F,MS/VP 6.0 Many various sizes of weathered sandstone rock
(95%), 2.5YR 4/8 (5%) fragments;
Skr-3  Haplic Plinthustult (Dry Dipterocarp Forest)
A 0-17 5YR 3/3 SL 1,f,sbk S,VFri,NS/SP 5.0 CandS Few large gravel of ironstone
Bt 17-40 5YR 4/4 SGSL 1,f,sbk S,VFri,NS/SP 6.0 CandS Few faint clay coating on faces of peds
Btc 40-60 5YR 4/4 VGSCL 4, f-m,sbk S,VFri,SS/SP 5.5 Common faint clay coating on faces of peds
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M3199 3 (9D)

Depth Soil color Soil consistence Horizon
Horizon Texture  Soil structure - pH Other
(cm) Mottle Dry,Moist,Wet boundary
Skr-4  Kanhaphic Haplustult (Ecotone with Dry Dipterocarp mixed with Dry Evergreen species)
Al 0-13 2.5YR 2.5/2 SL 4.f,sbk S,VFri,SS/MP 6.0 A and S Few fine and very few medium vesicular pores
A2 13-29 2.5YR 4/4 SL 4.f,sbk S,Fri,SS/MP 6.0 A and S Many very fine, fine, medium and few coarse
roots; few traces of dead roots
Btl 29-53 2.5YR 4/6 SCL 2,f-m,sbk SH,F.MS/VP 6.5 Cand S Few faint clay coating on fces of peds and pore
walls; few very fine coated sand
Bt2 53-79 2.5YR 4/8 SCL 4,f-m,sbk SH,F,MS/VP 6.5 Gand S Common faint clay coating on faces of peds and
porewalls; few very fine coated sand
Bt3 79-105 2.5YR 5/8 SCL 2,f-m,sbk SH,F,MS/VP 6.5 Common faint clay coating on faces of peds and
porewalls; few very fine coated sand
Skr-5  Haplic Plinthustult (Secondary Dry Evergreen Forest)
Al 0-13 5YR 3/2 SL 4 f,sbk S,Fri,SS/SP 6.5 CandS Few very fine coated sands; many very fine and
fine vesicular pores
A2 13-26 5YR 4/4 SL 4,f-m,sbk SH,F,SS/MP 5.5 A and S Few very fine coated sands; many very fine and
fine vesicular pores
Bt 26-44 5YR 4/6 SCL 3,f-m,sbk SH,F,MS/VP 4.5 Aand S Many distinct clay coating on faces of peds;
surfaces of rock fragment and Fe-Mn oxide
nodule
Btc 44-70 5YR 4/6 VGSCL 2,f,sbk SH,F,MS/MP 5.0 Many distinct clay coating on faces of peds;

surfaces of rock fragment and Fe-Mn oxide
nodule
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M3199 3 (9D)

Depth Soil color Soil consistence Horizon
Horizon Texture  Soil structure pH Other
(cm) Mottle Dry,Moist,Wet boundary

Skr-6  Typic Haplustult (Secondary Dry Evergreen Forest)

Al 0-18 Mixed 5YR 4/1 (40%), SL 2,f,sbk SH,F,SS/VP 7.0 CandS Few medium to large angular stone of

5YR 6/6 (60%) weathered sandstone

Btl 18-34 5YR 5/8 SL 2,f,sbk SH,F,SS/VP 5.5 Cand S Many distinct clay coating on faces of peds

Bt2 34-55 5YR 5/6 SCL 3,f-m,sbk SH,F,MS/VP 4.5 Few small Fe-Mn oxide nodules; common
medium large angular gravel of weathered
sandstone

Skr-7  Typic Plinthustalf (Dry Evergreen Forest)

Al 0-11 7.5YR 5/3 SCL 2,f-m,sbk SH,F.MS/VP 5.5 Cand S A large holes of termite nest

A2 11-26 Mixed 7.5YR 5/4 SCL 2,m,sbk SH,F.MS/VP 6.0 Cand S A large holes of termite nest

(80%), 7.5YR 5/3 (20%)

Btl 26-48 5YR 5/4 SCL 2,m,sbk SH,F.MS/VP 55 Cand S Common distinct clay coating on faces of peds
and pore walls; few very fine single tubular
pores

Bt2 48-76 5YR 4/6 SC 2,f-m,sbk SH,F,Vs/VP 5.0 Cand S Few very fine, fine vesicular and few very fine
simple and dendrite tubular pores

Bt3 76-109 Mixed 2.5YR 4/3 SC 2,f,sbk SH,F,VS/VP 5.0 Cand S Few traces of dead roots, few small to medium

(70%), 7.5YR 6/3 (30%) Fe-Mn oxide nodules

Btcl 109-120 Mixed 10R 4/4 (60%), VGSC  3,fisbk H,VF,VS/VP 5.0 A and S Common traces of dead roots, small to large Fe-

7.5YR 7/4 (40%) Mn oxide nodules

Btc2 120-148 Mixed 10R 6/4 (30%), VGSC  3,f-m,sbk H,VF,VS/VP 6.5 CandS Many prominent clay coating on faces of peds,

7.5YR 7/4 (70%) pore walls and surface of Fe-Mn oxide nodules

Bvg 148-175 Mixed 10R 4/6 (40%),  VGSCL  3,f-m,sbk H,VF,VS/VP 7.0 Many prominent clay coating on faces of peds,

5YR 6/2 (40%), pore walls and surface of Fe-Mn oxide nodules
10R 6/6 (20%)
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M3199 3 (9D)

Horizon Depth Soil color Soil consistence Horizon
(cm) Texture  Soil structure pH boundary Other
Mottle Dry,Moist,Wet

Skr-8  Typic Plinthustult (Dry Evergreen Forest)

A 0-14 5YR 6/8 SL 2,f,sbk SH,F,SS/SP 5.5 Cand S Many very fine and common fine vesicular pore

Btl 14-35 5YR 5/8 SL 4.f,sbk S,Fri,SS/MP 5.5 Gand S Comon faint clay coating on faces of peds

Bt2 35-60 5YR 5/8 SL 4, f-m,sbk S,Fri, MS/VP 5.0 GandS Few medium angular stone of weathered
sandstone, few small Fe-Mn oxide nodules

Bt3 60-88/99 5YR 5/8 SCL 2,f-m,sbk SH,F,MS/VP 5.0 Aand W Few faint clay coating on faces of peds

Btcl 88/99-120 5YR 5/8 VGSCL 2,f;sbk SH,E,MS/VP 5.0 Cand S Common distinct clay coating on faces of peds
and surfaces of Fe-Mn oxide nodules

Btc2 120-142 5YR 5/8 VGSC  2,fsbk SH,F,MS/VP 5.0 Cand S Common distinct clay coating on faces of peds,
surfaces of rock fragment and Fe-Mn oxide
nodules

Btc3 142-165 SYR 5/8 VGSC  2.(fsbk SH,F.MS/VP 5.0 Cand S Many distinct clay coating on faces of peds,
surfaces of rock fragment and Fe-Mn oxide
nodules

Btc4 165-200+ SYR 5/8 VGSC  2.(fsbk SH,F.MS/VP 5.0 Many distinct clay coating on faces of peds,
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TABmMzA15ATI5190 M5 WY (UTTUNYD], 2551; Trakoonyingcharoen et al., 2006)

mannanadie33 TadeuInlsweaia (sodium  pyrophosphate; Fe))

{ 1 a Jd a a 3 a ' a
(M 14) aglugdarsiszneudunsdiFedon namsAny1AuN 8 usw W Usinw

< d"d 1 T a o v 1A Y <} dy 2 o =
manlugiumegluids 0.01-4.40 nsuaenlansy manlugiiuaasdadneninlunisnss

WoaroSavosau (woadad, 2545)
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RE TN (McKeague and Day, 1996; Nationnal Soil Survey Center, 1996) NAN13 ANIAUNG 8
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azgﬁgﬁﬂuﬁaﬁﬂﬁ'aa‘iiTmﬁan"lwiswaﬁm (sodium pyrophosphate; Fep)
(i 15) oglugdensisznoudunidiFadon (McKeague and Day, 1996; Nationnal Soil
Survey Center, 1996) HaMsANYIAUI 8 VT WU Usuwezgiitionegluide 0.44-12.55
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suwdn giledmgiu gUNTAE 1410 wazgdassenouBadou (Mehra and Jackson, 1960;

2
Nationnal Soil Survey Center, 1996) HAaM3ANEIAUNS 8 VTI® WU USurawmantle laed

U

Y
luiide 0.001-1.23 n5uden lansu Tagnu drulualagaluaunu uazaaaslugduauais
Axa c'ul v

Y I X v o J 1 a A A [} =® o
paalimunsnuduiussennulsnanuemianegluginan slodugiu jUnsawld

e wazglmsdsgnouBideunumsazaudunieing luau

= d‘ o Y ad =1 .
pMdananaa1895uoN 1uHeuoonNy11an (ammonium  oxalate; Mn)
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5. ANUANNUBTITHINNAITVDUHIUNIY auumﬂumeﬂszms HaZANNADYIVDILNAAU
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Lflﬂauﬁﬂ%tﬂﬂﬁujﬁuﬁﬂﬂ311ﬂﬁaEli"llﬂ\ﬂflﬂﬂu ﬁ]%&ﬂﬂil”lﬂﬂ'.l”lll‘]riﬂ1ﬂ1’if1"lflallﬂ\n§ﬂ1§
@ < A @ a < A -4 (Y a o 9 4 (%
TIUAT UASUYHIAVDIUUAAULD mmwu%ummmﬁmmmﬂu ﬁuagﬂuﬂgauwuﬁmmﬂﬂ%ﬂ
a 1 % [ I @ a vAaa 1
NANYTUATIUNU ”lmﬁ]z!,ﬂuﬁmwumé}au N1TIANTITIAU 31ﬂﬁ‘]5 Hazgauuaay 1yuy
k4 Aa ] a dy a Yy 9 4 a = o a Aa
@Qﬂﬂﬁ%ﬂﬂﬂl‘vﬂllﬁﬁluﬂu IHDAU ﬂ'J']iJLﬂlMﬂluﬂJ@ﬂﬂWﬁU@u@u“ﬂﬁﬂﬁluﬂu NITUIUNITNINAU
s lessunuaniasuld (Hom and Smucker, 2005; Pulleman ef al., 2005)

vaa @ IS a

Y] 9 4 1 = o" 9 1 1 a
ANUFUNUTTEHINanTaaunulaauanesiimelaaniniharersia ﬂigﬂ@‘ﬂllﬂ

Y v
a a

9 1 [ 3 o A A 1 1 1 3 o I a 9 I a
Ay Ty nssunaegil Juaads Nunsesnesznnaudssauazihauuag (ecotone) 1hay
HAUUVYNTUNIU HAZLUUAAITAINAINETINIA 18 Tae Tignsuniu Taesiimsutisuue
< A I Y 1 @ A = oy a A < A =} 3'
voudaaueanily 6 vina laun Waduadesiinvea 2-8 Haamas (WSAD), tiaauadesii
a a 3 a 3’ a a 3 a :l

VA 1-2 Haawas (WSA2), Waautanasiivuia 0.5-1 Jaawns (WSA3), 1aauanesui
a a 3 a 3’ a a 3 a

VUIA 0.25-0.5 HAadA5 (WSA4), aaanesiniuug 0.1-0.25 Haduas (WSAS) uaziiiaay

deshvaanI 0.1 Tadmas (WSA6) (Elliott, 1986; Elliot ef al., 1991)

v A g a a d ’ . o @ 1 Ayy
AIUVUIARAYUDUNAAULADYTU (Mean weight diameter; MWD) umﬂuﬂm"lﬂmﬂ
A g a AWIE I Yy ot 2 A g a
NATIVNAIVDUNAAUADITHING 6 VUIAV AU (AT WHUIATN 1) FIAVUIAR DSV UTAAY
091 I ] 1 Y 3 a 1 I~ [l
desii ansoldiludlrdarteanuadssvoutaau lassruldNnTuur Idwilusdrals
:xl ) 1 3 a 09; o [ a Q(
(Kemper and Rosenau, 1986) 1nHudstiaAnfiadmadesiiminmsmadulsedns
@ @ 4 [ vaa 1 4 a [
ANTAUNUD (Correlation Coeficient; 1) NUAUUAAU (@]ﬁNﬁ 1) B YINANIALTZAY

v o o v o ' S a oy @ vaa J 1
ANUTUNUD ﬁ'Jlla\Wnﬂ'lﬁﬁ%lNﬂﬁTNﬂ'NiJﬁiJWll‘ﬁ‘igﬁ'JNLiJﬂﬂulﬁaEliuWﬂ‘U’c’fll‘U@lﬂuLma$ﬂ1

4
a o

Tagiaduilszansadfmmua (Coeficient of determination; r') fAUe l¥uennautiaauLe
a [ [ IS A g’ [ [ 1 3 A
avrialinanennuiulsveuliaduadestiuaazyuiaed1als wamsany1 nuulaau

oy 1 Y] Y] 4 [ vaa [ Y
@0THIAAZ VAN ANA NN U NANUAULTANFNLAAY Aall
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H 1 @ A & v o d 1 < A 03} Y vaa
ﬂ151\1‘ﬁ 4 mdulszanfanduiussernulaauatesiinuautaauuiadsems

Size of aggregates

Soil properties

WSAL WSA 2 WSA3 WSA4 WSAS WSA6 MWD
SOC (gkg") 0.71%* 0.32 0.01 0.37%  -0.64**  -0.28 0.72%%
Total N (g kg_l) 0.59%* 0.14 0.01 -0.23 -0.52%%  -0.24 0.59**
Avai. P (mg kgil) 0.39* -0.11 -0.40%* -0.42%* -0.07 -0.12 0.36*
Avai. K (mg kg>1) 0.04 0.28 0.43** 0.17 -0.28 -0.14 0.08
Extr. Ca (cmolC kgil) 0.21 0.07 0.08 -0.17 -0.23 0.15 0.22
Extr. Mg (cmol_ kg_l) 0.17 0.38* 0.38* 0.02 -0.43**  0.09 0.21
Extr. K (cmolC kgil) 0.04 0.28 0.43** 0.18 -0.28 -0.15 0.08
Extr. Na (cmol, kg_l) -0.12 -0.23 -0.06 0.10 0.15 0.08 -0.13
CEC (cmolC kgil) 0.2 0.16 0.06 -0.06 -0.21 -0.18 0.22
EA (cmol kg_l) 0.28 0.31 0.01 -0.18 -0.27 -0.24 0.30
BS (%) -0.02 0.01 0.24 0.10 -0.13 0.21 -0.01
BD (Mg m”) -0.58%* -0.25 0.05 0.34* 0.47%* 0.30 -0.59%*
Ksat (cm hril) 0.26 0.16 0.02 -0.11 -0.22 -0.28 0.27
Fe, (g kg>1) -0.26 -0.09 0.05 0.23 0.20 -0.04 -0.25
Fe, (g kg_l) 0.15 0.58** 0.53** 0.12 -0.48** -0.19 0.21
Fe (g kg>1) 0.12 0.43** 0.42%** 0.21 -0.38* -0.32 0.17
Al (gkg") -0.09 -0.03 0.07 0.23 0.03 -0.17 -0.09
Al (g kg>1) 0.17 0.07 0.05 0.10 -0.20 -0.22 0.17
Al (g kg_l) -0.07 0.15 0.20 0.09 -0.08 0.11 -0.05
Mn, (g kg_l) 0.32* -0.25 -0.28 -0.28 -0.10 0.12 0.29
Mn, (g kgil) 0.35* -0.16 -0.20 -0.28 -0.17 0.06 0.33*
Mn_(g kg_l) 0.45%* -0.20 -0.29 -0.37* -0.20 0.06 0.41**

i v
v A (3 o w A

* Tlodannszauanuretiuiovas 95 ; ** llsdagNszaunudonudosay 99 (n=38)

a =

< J & A e
ﬁN1U!1’WJ WSA1 = IUAAUIDYITUIVUIA 2-8 WU, WSA2 =L3Jﬂﬂutﬁ§ﬂimﬂlmﬂ 1-2 .,

< a

év IS a gl
WSA3 = iliaauades v 0.5-1 Uy, WSA4 = tiaduadesinviuia 0.25-0.5
3 a :’ 3 a 09;
WU, WSAS iaauadesiivuia 0.1-0.25 U., WSAG6 = 1iaauadestinivua 0.1
A 3 a ~ g’ a 4 a =4
WU,MWD = YA agvaaulaauaags il (uy.), SOC = Ysuumsueuaunsd,
A A o 9y 1Y Y
CEC = anuquanilasunnaleooy, EA = aomnsanianald, B = danievas
' P v
ANVBVA VA, BD = ANUHUIMUNTINVOIAY, Ksat = dNlszanimainives
a A o g A o P4 a o
AUVULBNAY, Fe, Fe, and Fe = imanianalaluglaase jledugiu uazgyl

a J Aa { [ a
a139UNIEFeFou, Mn, Mn, and Mn = umsmilafiadaldlugUdase jie

U U

o a Ada 9
g uazsdasounsorIsou

a9 U
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1 = I a = g’ . . o g oAy Y

AIUVUIARAYUDUNAAULADYTUT (Mean weight diameter; MWD) uu!ﬂuﬂﬁ/]llﬂi]”lﬂ

A ] A a 22 Y v N A & a
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3’ I o 1 Y < a 1 I~ [
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q’;l o 1 @ Aa 3’ o 1w a
(Kemper and Rosenau, 1986) mﬂuu'ﬁqmmmmumﬁasmmmmimmﬁuﬂizﬁm

o o 4 @ vaa { 4 a [
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v o

o v o J ' IS a 2’ Y vaa 1 '
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1 %

Tastimduilseansa181mua (Coeficient of determination; 1) MAve lyusnNaniaauua
a [ @ 3 a 3’ 1 [l 1 3 a
azyialinanonNnuiuulsvouliadwadesiueazyu1aog1a 15 HaNIIANY WU AU
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@A VHIAN AN A NN U NANUAULTANFNTAAY A9l
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v o J 1 4 a Jd o A o
5.1 ANUFNNUTIZHINATUOUIUNT AN VAU DT

A I v W

4 a J A [} @ o w A aa o a < A
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= S A

a2 ' Y A A a2
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Y Y Y
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Soil organic carbon

WSAI1 WSA2 WSA3 WSA4 WSAS WSA6
( gkg' )

Topsoil, A horizon
Skr-1 8.81 9.98 11.87 12.34 7.02 10.80
Skr-2 15.50 22.22 17.49 17.30 15.30 13.95
Skr-3 19.29 15.88 18.59 18.13 19.18 20.34
Skr-4 9.90 12.88 15.24 14.33 14.68 13.46
Skr-5 12.69 12.78 16.50 16.33 12.11 11.33
Skr-6 15.11 14.91 14.53 13.56 11.43 12.40
Skr-7 8.33 9.01 10.07 10.56 8.72 6.88
Skr-8 19.29 19.29 18.59 19.06 13.95 11.43
Subsoil (Bt or Btl)
Skr-1 3.29 3.29 3.68 3.20 3.49 4.65
Skr-2 13.27 12.98 13.17 13.17 12.78 11.14
Skr-3 14.33 13.95 15.69 14.53 13.17 19.37
Skr-4 6.20 6.97 7.75 7.55 7.36 6.97
Skr-5 7.36 7.75 7.94 6.97 5.81 6.78
Skr-6 5.42 6.20 7.17 6.39 5.42 5.23
Skr-7 6.20 5.23 5.23 4.07 3.49 3.68
Skr-8 14.14 14.33 13.75 13.95 11.62 12.01
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(Soil Profile Description)

Sakaerat 1

: Skr-1

: Haplic Plinthustult

: October 16, 2010

: Somchai Anusontpornperm, Suphicha Thanachit, Woranan Sonkanha,
Narissara Suksawat, Nipat Thanimmarn, Naruedon Poviang, Wanrapee
Suwanprapa, Walailuck Saikaew, Yuttakarn Kaewkaemthong, Jeeranut
Hongjaturun, Jeerawan Promma, Piyavut Pomthong.

: Sakaerat Environmental Research Station, Tambon Udomsup,
Amphoe Wang Nam Kheo, Changwat Nakhon Ratchsima.

: Approximately 423.7 m (MSL)

15338 11-53371  Coordination: 47P 0816140", 160 6310™

: Dissected Footslope

: Slightly Undulating

1 4% Aspect: 320 Azimuth

: Secondary Mixed Deciduous Forest
: Approximately 1,222 mm

: Approximately 27.0°C

: Tropical Savanna

: Colluvium of sandstone
: Well drained

: Rapid

: Moderate

: Deeper than > 80 cm at time of sampling

Description

Dark reddish brown (5YR 2.5/2); sandy loam; weak fine subangular
blocky structure; soft dry, very friable moist, non sticky and non plastic;
few very fine coated sands; many very fine vesicular pores; many very
fine, fine and common medium roots; few traces of dead roots; slightly
acid (field pH 6.5); abrupt and smooth boundary to A2

Yellowish red (5YR 4/6); sandy loam; weak fine subangular blocky
structure; soft dry, very friable moist, non sticky and slightly plastic; few
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faint clay coating on faces of peds and clay bridges between sand grains,
few very fine coated sands; many very fine and few fine vesicular pores;
many very fine, fine and common medium roots; few traces of dead
roots; very strongly acid (field pH 5.0); clear and smooth boundary to Bt

Bt 22-41 Red (2.5YR 4/8); sandy clay loam; moderately weak fine and medium
subangular blocky structure; slightly hard dry, firm moist, slightly sticky
and slightly plastic; common on faint clay coating on faces of ped,
surfaces of rock fragments and clay bridges between sand grains; many
very fine and common fine vesicular pores; many very fine, common
fine and few medium roots; few traces of dead roots; few very fine
coated sands; many small to large angular stones and boulders of slightly
weathered and fresh sandstone; extremely acid (field pH 4.5); clear and
smooth boundary to Btc

Btc 41-60 Red (2.5YR 4/8); very gravelly sandy clay loam; moderately weak fine
subagular blocky structure; slightly hard dry, firm moist, slightly sticky
and slightly plastic; common distinct clay coating on faces of ped,
surfaces of rock fragments and clay bridges between sand grains;
common very fine and fine vesicular pores; common very fine, fine,
coarse and few medium roots; few traces of dead roots; few very fine
coated sands; many small to large angular gravel, stones and boulders of
slightly weathered and fresh sandstone; common fine and medium
subrounded Fe-Mn nodules; many large angular boulders of weathered
sandstone underneath Btc horizon; very strongly acid (field pH 5.0).

Sakaerat 2
I Information on the site
Profile symbol : Skr-2
Soil name N
Classification : Lithic Haplustult
Date of examination : October 27, 2010
Described by : Somchai Anusontpornperm, Suphicha Thanachit, Woranan Sonkanha,

Narissara Suksawat, Nipat Thanimmarn, Naruedon Poviang, Wanrapee
Suwanprapa, Walailuck Saikaew, Yuttakarn Kaewkaemthong, Jeeranut
Hongjaturun, Jeerawan Promma, Piyavut Pomthong.

Location : Sakaerat Environmental Research Station, Tambon Udomsup,

Amphoe Wang Nam Kheo, Changwat Nakhon Ratchsima.

Elevation : Approximately 327.5 m (MSL)

Map sheet number : 5338 11-53371 1 Coordination: 47P0816784",160 6020
Landform

1. Physiographic position : Upper lower Footslope

2. Surrounding land form : Undulating

3. Slope on which profile site 1 6% Aspect: 350 Azimuth

Land use : Dry Dipterocrap Forest mainly covered with Ya Pek (drundinaria

pusilla Cheval & A. Camus)
Annual rainfall : Approximately 1,222 mm



107

Mean temperature : Approximately 27.0°C
Climate : Tropical Savanna
Other -

II General information on the soil

Parent material : Colluvium of sandstone

Drainage : Well drained

Permeability : Moderate

Runoff : Rapid

Depth of groundwater : Deeper than > 40 cm at time of sampling

I1I Profile description
Horizon Depth (cm) Description

Al 0-11 Very dark grayish brown (10YR 3/2); very fine sandy loam; moderately
weak fine subangular blocky structure; soft dry, friable moist, slightly
sticky and moderately plastic; many very fine, common very fine
vesicular pores; many very fine, common fine and very few medium
roots; few very fine coated sands; common traces of dead roots; few
medium to large angular gravel of weathered and fresh sandstone;
slightly acid (field pH 6.5); abrupt and smooth boundary to A2

A2 11-22 Strong brown (7.5YR 4/6); very fine sandy clay loam; moderate fine and
medium roots subangular blocky structure; soft dry, friable moist,
moderate sticky and very plastic; few faint clay coating on faces of peds;
few very fine coated sands; common very fine and fine vesicular pores;
many very fine, fine and very few medium roots; few traces of dead
roots; common traces of dead roots, common large angular gravel and
small to medium angular stones of weathered and fresh sandstone; very
strongly acid (field pH 5.0); abrupt and smooth boundary to Btc

Btc 22-40 Strong brown (7.5YR 5/6) (95%) mixed with red (2.5YR 4/8) (5%); very
fine sandy clay loam; moderately fine and medium subangular blocky
structure; slightly hard dry, firm moist, moderate sticky and very plastic;
many distinct clay coating on faces of peds, surfaces of rock fragments
and clay bridges between sand grains; few very fine coated sands;
common very fine, few fine vesicular and few very fine simple tubular
pores; common very fine and fine roots; common traces of dead roots;
many various sizes of weathered sandstone rock fragments; many large
angular boulders of weathered sandstone underneath Btc horizon;
moderately acid (field pH 6.0);
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0-17

17-40
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Sakaerat 3

: Skr-3

: Haplic Plinthustult

: October 26, 2010

: Somchai Anusontpornperm, Suphicha Thanachit, Woranan Sonkanha,
Narissara Suksawat, Nipat Thanimmarn, Naruedon Poviang, Wanrapee
Suwanprapa, Walailuck Saikaew, Yuttakarn Kaewkaemthong, Jeeranut
Hongjaturun, Jeerawan Promma, Piyavut Pomthong.

: Sakaerat Environmental Research Station, Tambon Udomsup,
Amphoe Wang Nam Kheo, Changwat Nakhon Ratchsima.

: Approximately 417 m (MSL)

:533811-53371  Coordination: 47P 0816066, 160 5460

: Upper middle Footslope

: Undulating

14% Aspect: 71 Azimuth
: Dry Dipterocrap Forest

: Approximately 1,222 mm

: Approximately 27.0°C

: Tropical Savanna

: Colluvium of sandstone

: Well drained

: Moderate

: Moderate

: Deeper than > 60 cm at time of sampling

Description

Dark reddish brown (5YR 3/3); very fine sandy loam; weak very fine
and fime subangular blocky structure; soft dry, very friable moist, non
sticky and slightly plastic; few very fine coated sands; many very fine
vesicular and few fine simple tubular pores; many very fine, common
fine, medium and very few coarse roots; common traces of dead root;
few large gravel of ironstone; very strongly acid (field pH 5.0); clear and
smooth boundary to Bt

Reddish brown (5YR 4/4); slightly gravelly very fine sandy loam; weak
very fine and fine subangular blocky structure; soft dry, very friable
moist, non sticky and slightly plastic; few faint clay coating on faces of
peds; few very fine coated sands; many very fine and very few fine
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vesicular pores; many very fine, common fine, medium and few coarse
roots; few traces of dead roots common large gravel of ironstone; many
large angular boulders of slightly weathered and fresh sandstone;
moderately acid (field pH 6.0); clear and smooth boundary to Btc
Reddish brown (5YR 4/4); very gravelly very fine sandy clay loam;
moderately weak fine and medium subangular blocky structure; soft dry,
very friable moist, slightly sticky and slightly plastic; common faint clay
coating on faces of peds and clay bridges between sand grains; few very
fine coated sands; common fine vesicular and few fine simple tubular
pores; many very fine, common fine and medium roots; many small to
large gravel of ironstone and Fe-Mn oxide nodule; many large angular
boulders of weathered sandstone underneath Btc horizon; strongly acid
(field pH 5.5).

Sakaerat 4

: Skr-4

: Kanhaplic Haplustult

: October 26, 2010

: Somchai Anusontpornperm, Suphicha Thanachit, Woranan Sonkanha,
Narissara Suksawat, Nipat Thanimmarn, Naruedon Poviang, Wanrapee
Suwanprapa, Walailuck Saikaew, Yuttakarn Kaewkaemthong, Jeeranut
Hongjaturun, Jeerawan Promma, Piyavut Pomthong.

: Sakaerat Environmental Research Station, Tambon Udomsup,
Amphoe Wang Nam Kheo, Changwat Nakhon Ratchsima.

: Approximately 428.4 m (MSL)

:533811-53371  Coordination: 47P 0815876, 160 5285"

: Concave footslope

: Slightly Undulating

1 2% Aspect: 160 Azimuth

: Ecotone with Dry Dipterocrap mixed with dry evergreen species
: Approximately 1,222 mm

: Approximately 27.0°C

: Tropical Savanna

: Few large angular sandstone rock boulders on the surface

: Colluvium of sandstone

: Well drained

: Rapid

: Moderate

: Deeper than > 105 cm at time of sampling
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III Profile description
Horizon Depth (cm) Description

Al 0-13 Very dusky red (2.5YR 2.5/2); very fine sandy loam; moderately weak
very fine and fime subangular blocky structure; soft dry, very friable
moist, slightly sticky and moderate plastic; few very fine coated sands;
many very fine, few fine and very few medium vesicular pores; many
very fine, fine and medium roots; few traces of dead roots; moderately
acid (field pH 6.0); abrupt and smooth boundary to A2

A2 13-29 Reddish brown (2.5YR 4/4); very fine sandy loam; moderately weak
very fine and fine subangular blocky structure; soft dry, friable moist,
slightly sticky and moderate plastic; few very fine coated sands; many
very fine vesicular pores; many very fine, fine, medium and few coarse
roots; few traces of dead roots; moderately acid (field pH 6.0); abrupt
and smooth boundary to Btl

Btl 29-53 Red (2.5YR 4/6); very fine sandy clay loam; moderately fine and
medium subangular blocky structure; slightly hard dry, firm moist,
moderate sticky and very plastic; few faint clay coating on faces of peds
and pore walls; few very fine coated sands; few very fine and common
fine vesicular pores; common very fine, medium coarse and many fine
roots; few small Fe-Mn oxide nodules, few traces of dead roots; slightly
acid (field pH 6.5); clear and smooth boundary to Bt2

Bt2 53-79 Red (2.5YR 4/8); very fine sandy clay loam; moderately fine and
medium subangular blocky structure; slightly hard dry, firm moist,
moderate sticky and very plastic; common faint clay coating on faces of
peds and pore walls; few very fine coated sands; common very fine and
fine vesicular pores; many medium, coarse, common fine and few very
fine roots; few small mixed Fe-Mn oxide nodules, few traces of dead
roots; slightly acid (field pH 6.5); gradual and smooth boundary to Bt3

Bt3 79-105  Red (2.5YR 5/8); very fine sandy clay loam; moderately fine and
medium subangular blocky structure; slightly hard dry, firm moist,
moderate sticky and very plastic; common faint clay coating on faces of
peds and pore walls; few very fine coated sands; common very fine and
fine vesicular pores; common very fine, fine and medium roots; few
medium subrounded Fe-Mn oxide nodules; many large angular boulders
of weathered sandstone underneath Bt3 horizon; slightly acid (field pH
6.5).
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Sakaerat 5

: Skr-5

: Haplic Plinthustult

: October 27, 2010

: Somchai Anusontpornperm, Suphicha Thanachit, Woranan Sonkanha,
Narissara Suksawat, Nipat Thanimmarn, Naruedon Poviang, Wanrapee
Suwanprapa, Walailuck Saikaew, Yuttakarn Kaewkaemthong, Jeeranut
Hongjaturun, Jeerawan Promma, Piyavut Pomthong.

: Sakaerat Environmental Research Station, Tambon Udomsup,
Amphoe Wang Nam Kheo, Changwat Nakhon Ratchsima.

: Approximately 389.4 m (MSL)

:533811-53371  Coordination: 47P 0815833", 160 5241"

: Convex footslope

: Undulating

: 5% Aspect: 72 Azimuth

: Secondary Dry Evergreen Forest
: Approximately 1,222 mm

: Approximately 27.0°C

: Tropical Savanna

: Few large angular sandstone rock boulders on the surface

: Colluvium of sandstone

: Well drained

: Rapid

: Moderate

: Deeper than > 70 cm at time of sampling

Description

Dark reddish brown (5YR 3/2); very fine sandy loam; moderately weak
fine subangular blocky structure; soft dry, friable moist, slightly sticky
and slightly plastic; few very fine coated sands; many very fine and fine
vesicular pores; many very fine, fine and medium roots; many traces of
dead roots; slightly acid (field pH 6.5); clear and smooth boundary to A2
Reddish brown (5YR 4/4); very fine sandy loam; moderate fine and
medium subangular blocky structure; slightly hard dry, firm moist,
slightly sticky and moderate plastic; few very fine coated sands; many
very fine and fine vesicular pores; many very fine, fine and medium
roots; few traces of dead roots; few medium gravel of ironstones;

strongly acid (field pH 5.5); abrupt and smooth boundary to Bt
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Bt 26-44 Yellowish red (5YR 4/6); very fine sandy clay loam; strong fine and
medium subangular blocky structure; slightly hard dry, firm moist,
moderate sticky and very plastic; many distinct clay coating on faces of
peds, surfaces of rock fragments and Fe-Mn oxide nodule; few very fine
coated sands; few very fine and fine vesicular pores; common very fine,
medium and many fine roots; few small angular stones of weathered
sandstone, few; extramely acid (field pH 4.5); abrupt and smooth
boundary to Btc

Btc 44-70 Yellowish red (5YR 4/6); very gravelly very fine sandy clay loam;
moderately fine subangular blocky structure; slightly hard dry, firm
moist, moderate sticky and moderate plastic; many distinct clay coating
on faces of peds rock and surfaces of Fe-Mn oxide nodule; few very fine
coated sands; many very fine and few fine vesicular pores; common very
fine and few very fine roots; many Fe-Mn oxide nodules, many small to
large angular stones of weathered sandstone; many Fe-Mn oxide nodules
mixed with weathered sandstone stones and boulders of underneath Btc
horizon; very strongly acid (field pH 5.0).

Sakaerat 6
I Information on the site
Profile symbol : Skr-6
Soil name 85
Classification : Typic Haplustult
Date of examination : October 27, 2010
Described by : Somchai Anusontpornperm, Suphicha Thanachit, Woranan Sonkanha,

Narissara Suksawat, Nipat Thanimmarn, Naruedon Poviang, Wanrapee
Suwanprapa, Walailuck Saikaew, Yuttakarn Kaewkaemthong, Jeeranut

Hongjaturun, Jeerawan Promma, Piyavut Pomthong.

Location : Sakaerat Environmental Research Station, Tambon Udomsup,
Amphoe Wang Nam Kheo, Changwat Nakhon Ratchsima.

Elevation : Approximately 414.3 m (MSL)

Map sheet number :533811-53371  Coordination: 47P 0815446, 160 5556

Landform

1. Physiographic position : Erosinal surface of footslope

2. Surrounding land form : Rolling

3. Slope on which profile site :15%  Aspect: 332 Azimuth

Land use : Secondary Dry Evergreen Forest

Annual rainfall : Approximately 1,222 mm

Mean temperature : Approximately 27.0°C

Climate : Tropical Savanna

Other : Many large angular boulders of sandstone rock on the surface
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II General information on the soil

Parent material : Colluvium of sandstone

Drainage : Well drained

Permeability : Moderate

Runoff : Moderate

Depth of groundwater : Deeper than > 55 cm at time of sampling

I1I Profile description
Horizon Depth (cm) Description

A 0-18 Dark gray (5YR 4/1) (40%) mixed with (5YR 6/6) (60%); very fine
sandy loam; moderate fine subangular blocky structure; slightly hard
dry, firm moist, slightly sticky and very plastic; few very fine coated
sands; many very fine and fine vesicular pores; common very fine, many
fine, medium and coarse roots; many traces of dead roots, few medium
to large angular stones of weathered sandstone; neutral (field pH 7.0);
clear and smooth boundary to Btl

Btl 18-34 Yellowish red (5YR 5/8); very fine sandy loam; moderate fine
subangular blocky structure; slightly hard dry, firm moist, slightly sticky
and very plastic; many distinct clay coating on faces of peds; few very
fine coated sands; many very fine and few fine vesicular pores; common
very fine, many fine, medium and coarse roots; few traces of dead roots;
few medium angular stones of weathered sandstone, strongly acid (field
pH 5.5); clear and smooth boundary to Bt2

Bt2 34-55 Yellowish red (5YR 5/6); very fine sandy clay loam; moderate very fine
and fine subangular blocky structure; soft dry, firm moist, moderate
sticky and very plastic; common distinct clay coating on faces of peds;
few very fine coated sands; common very fine vesicular pores; common
fine, few very fine, medium and coarse roots; few traces of dead roots;
few small Fe-Mn oxide nodules; common medium large angular gravel
of weathered sandstone; many very large angular boulders of weathered
sandstone lying underneath Bt2 horizon;.very strongly acid (field pH

5.0).
Sakaerat 7
I Information on the site
Profile symbol : Skr-7
Soil name -
Classification : Typic Plinthustalf
Date of examination : October 27, 2010
Described by : Somchai Anusontpornperm, Suphicha Thanachit, Woranan Sonkanha,

Narissara Suksawat, Nipat Thanimmarn, Naruedon Poviang, Wanrapee
Suwanprapa, Walailuck Saikaew, Yuttakarn Kaewkaemthong, Jeeranut

Hongjaturun, Jeerawan Promma, Piyavut Pomthong.
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: Sakaerat Environmental Research Station, Tambon Udomsup,
Amphoe Wang Nam Kheo, Changwat Nakhon Ratchsima.

: Approximately 488 m (MSL)

:533811-53371  Coordination: 47P 0814585", 160 4947"

: Lower footslope

: Rolling

:10%  Aspect: 190 Azimuth
: Dry Evergreen Forest

: Approximately 1,222 mm

: Approximately 27.0°C

: Tropical Savanna

: Colluvium of sandstone
: Well drained

: Moderate

: Rapid

: Deeper than > 175 cm at time of sampling

Description

Brown (7.5YR 5/3); very fine sandy clay loam; moderate fine and
medium subangular blocky structure; slightly hard dry, firm moist,
moderate sticky and very plastic; few very fine coated sands; many very
fine and few fine vesicular pores; many very fine, fine and few medium
roots; A large holes of termite nest, few traces of dead roots; strongly
acid (field pH 5.5); clear and smooth boundary to A2

Brown (7.5YR 5/4) (80%) mixed with brown (7.5YR 5/3) (20%); very
fine sandy clay loam; moderate and medium subangular blocky
structure; slightly hard dry, firm moist, moderate sticky and very plastic;
few very fine coated sands; many very fine vesicular pores; many very
fine, common fine and few medium roots; A large hole of termite nest,
few traces of dead roots; moderately acid (field pH 6.0); clear and
smooth boundary to Btl

Reddish brown (5YR 5/4); very fine sandy clay loam; moderate medium
subangular blocky structure; slightly hard dry, firm moist, moderate
sticky and very plastic; common distinct clay coating on faces of peds
and pore walls; few very fine coated sands; common very fine, fine and
few very fine single tubular pores; common very fine, fine and medium
roots; few traces of dead roots; few traces of rock fragment; strongly
acid (field pH 5.5); clear and smooth boundary to Bt2

Yellowish red (5YR 4/6); very fine sandy clay; moderate fine and
medium subangular blocky structure; slightly hard dry, firm moist, very
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sticky and very plastic; many distinct clay coating on faces of peds and
pore walls; few very fine coated sands; few very fine, fine vesicular and
few very fine simple and dendrite tubular pores; common very fine, fine
and few medium roots; few traces of dead roots, few medium Fe-Mn
oxide nodule; few very fine krotovinas; very strongly acid (field pH 5.0);
clear and smooth boundary to Bt3

Bt3 76-109  Reddish brown (2.5YR 4/3) (70%) mixed with (7.5YR 6/3) (30%); very
fine sandy clay; moderate fine subangular blocky structure; slightly hard
dry, firm moist, very sticky and very plastic; many prominent clay
coating on faces of peds and pore walls; few very fine coated sands; few
very fine, fine vesicular and few very fine simple and dendrite tubular
pores; few very fine, fine and medium roots; few traces of dead roots,
few small to medium Fe-Mn oxide nodules; very strongly acid (field pH
5.0); clear and smooth boundary to Btcl

Btcl 109-120  Weak red (10R 4/4) (60%) mixed with (7.5YR 7/4) (40%); very gravelly
fine sandy clay; strong fine subangular blocky structure; hard dry, very
firm moist, very sticky and very plastic; common distinct clay coating on
faces of peds, pore walls and surfaces of Fe-Mn oxide nodules; few very
fine coated sands; few very fine, fine vesicular and very fine simple
tubular pores; few very fine and fine roots; common traces of dead roots,
many small to large Fe-Mn oxide nodules; very strongly acid (field pH
5.0); abrupt and smooth boundary to Btc2

Btc2 120-148  Pale red (10R 6/4) (30%) mixed with light brown(7.5YR 6/4) (70%);
very gravelly very fine sandy clay; strong fine and medium subangular
blocky structure; hard dry, very firm moist, very sticky and very plastic;
many prominent clay coating on faces of peds, pore walls and surfaces of
Fe-Mn oxide nodules; few very fine coated sands; few very fine, fine
vesicular and very fine simple tubular pores; few very fine, fine and
medium roots; common traces of dead roots, many small to large Fe-Mn
oxide nodules; slightly acid (field pH 6.5); clear and smooth boundary to
Bvg

Bvg 148-175+ Red (10R 4/6) (40%) mixed with pinkish gray (5YR 6/2) (40%) and light
red (10R 6/6) (20%); very gravelly very fine sandy clay; strong fine and
medium subangular blocky structure; hard dry, very firm moist, very
sticky and very plastic; many prominent clay coating on faces of peds,
pore walls and surfaces of Fe-Mn oxide nodules; few very fine coated
sands; few very fine, fine vesicular and very fine simple tubular pores;
few very fine, fine and medium roots; few large krotovinas few traces of
dead roots, common small to medium Fe-Mn oxide nodules; common
small angular boulders of weathered sandstone lying underneath Bvg
horizon; neutral (field pH 7.0).
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Sakaerat 8
I Information on the site
Profile symbol : Skr-8
Soil name -
Classification : Typic Plinthustult
Date of examination : October 27, 2010
Described by : Somchai Anusontpornperm, Suphicha Thanachit, Woranan Sonkanha,

Narissara Suksawat, Nipat Thanimmarn, Naruedon Poviang, Wanrapee
Suwanprapa, Walailuck Saikaew, Yuttakarn Kaewkaemthong, Jeeranut

Hongjaturun, Jeerawan Promma, Piyavut Pomthong.

Location : Sakaerat Environmental Research Station, Tambon Udomsup,
Amphoe Wang Nam Kheo, Changwat Nakhon Ratchsima.

Elevation : Approximately 531 m (MSL)

Map sheet number :533811-53371  Coordination: 47P 0814581", 160 4947"

Landform

1. Physiographic position : Upper middle footslope

2. Surrounding land form : Undulating

3. Slope on which profile site : 8% Aspect: 20 Azimuth

Land use : Dry Evergreen Forest

Annual rainfall : Approximately 1,222 mm

Mean temperature : Approximately 27.0°C

Climate : Tropical Savanna

Other g =

II General information on the soil

Parent material : Colluvium of sandstone

Drainage : Well drained

Permeability : Rapid

Runoff : Moderate

Depth of groundwater : Deeper than > 200 cm at time of sampling

III Profile description
Horizon Depth (cm) Description

A 0-14 Reddish yellow (5YR 6/8); very fine sandy loam; moderate fine
subangular blocky structure; slightly hard dry, firm moist, slightly sticky
and slightly plastic; few very fine coated sands; many very fine and
common fine vesicular pores; common very fine, fine and medium roots;
few traces of dead roots; strongly acid (field pH 5.5); clear and smooth
boundary to Btl

Btl 14-35 Yellowish red (5YR 5/8); very fine sandy loam; moderately weak and
very fine and fine subangular blocky structure; soft dry, friable moist,
slightly sticky and moderate plastic; common faint clay coating on faces
of peds; few very fine coated sands; many very fine vesicular pores;

common very fine and fine and medium roots; few traces of dead roots;
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A very large hole of termite nest lining vertically from Btl to Bt3;
strongly acid (field pH 5.5); gradual and smooth boundary to Bt2

Bt2 35-60 Yellowish red (5YR 5/8); very fine sandy loam; moderate weak fine and
medium subangular blocky structure; soft dry, friable moist, moderate
sticky and very plastic; few faint clay coating on faces of peds; few very
fine coated sands; many very fine and few fine vesicular pores; common
very fine, fine and few medium roots; few traces of dead roots; few
medium angular stones of weathered sandstone, few small Fe-Mn oxide
nodules; very strongly acid (field pH 5.0); gradual and smooth boundary
to Bt3

Bt3 60-88/99 Yellowish red (5YR 5/8); very fine sandy clay loam; moderate fine and
medium subangular blocky structure; slightly hard dry, firm moist,
moderate sticky and very plastic; few faint clay coating on faces of peds;
few very fine coated sands; many very fine and few fine vesicular pores;
few very fine, fine and common medium roots; very strongly acid (field
pH 5.0); abrupt and wavy boundary to Btcl

Btcl 88/99-120  Yellowish red (S5YR 5/8); very gravelly very fine sandy clay loam;
moderate fine subangular blocky structure; slightly hard dry, firm moist,
moderate sticky and very plastic; common distinct clay coating on faces
of peds and surfaces of Fe-Mn oxide nodules; few very fine coated
sands, ommon very fine and few fine vesicular pores; few very fine, fine
and medium roots; few traces of dead roots; many fine to large Fe-Mn
oxide nodules, many angular gravel of weathered sandstone; very
strongly acid (field pH 5.0); clear and smooth boundary to Btc2

Btc2 120-142  Yellowish red (5YR 5/8); very gravelly very fine sandy clay; moderate
fine subangular blocky structure; slightly hard dry, firm moist, moderate
sticky and very plastic; common distinct clay coating on faces of peds,
surfaces of rock fragments and Fe-Mn oxide nodules; few very fine
coated sands; common very fine and few fine vesicular pores; few very
fine and medium roots; few traces of dead roots; many fine to large Fe-
Mn oxide nodules, many large angular gravel of weathered sandstone;
very strongly acid (field pH 5.0); clear and smooth boundary to Btc3

Btc3 142-165  Yellowish red (5YR 5/8); very gravelly very fine sandy clay; moderate
fine subangular blocky structure; slightly hard dry, firm moist, moderate
sticky and very plastic; many distinct clay coating on faces of peds,
surfaces of rock fragments and Fe-Mn oxide nodules; few very fine
coated sands; common very fine and few fine vesicular pores; few very
fine and medium roots; few traces of dead roots; many fine to large Fe-
Mn oxide nodules, many large angular gravel of weathered sandstone;
very strongly acid (field pH 5.0); clear and smooth boundary to Btc4

Btc4 165-200+  Yellowish red (5YR 5/8); very gravelly very fine sandy clay; moderate
fine subangular blocky structure; slightly hard dry, firm moist, moderate
sticky and very plastic; many distinct clay coating on faces of peds,
surfaces of rock fragments and Fe-Mn oxide nodules; few very fine
coated sands; common very fine and few fine vesicular pores; few very

fine and medium roots; few traces of dead roots; many fine to large Fe-
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Mn oxide nodules, many large angular gravel of weathered sandstone;

very strongly acid (field pH 5.0).
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Depth Horizon Particle size distribution Textural class Bulk Hydraulic

density conductivity

(cm) sand silt clay (Mg m>) (cm hr'")

( gkg' )

Skr-1 Haplic Plinthustult (Secondary Mixed Deciduous Forest)

0-10 Al 718 219 62 Sandy loam 1.26 5.39
10-22 A2 670 266 62 Sandy loam 1.42 6.69
22-41 Btl 641 237 120 Sandy loam 1.51 4.87
41-60 Bte 635 302 62 Sandy loam 1.58 9.23

Skr-2 Lithic Haplustult (Dry Dipterocarp Forest mainly covered with Ya Pek (Arundinaria pusilla))

0-11 Al 466 363 170 Loam 1.02 9.11
11-22 A2 320 350 329 Clay Loam 1.41 8.81
22-40 Bt 303 359 337 Clay Loam 1.50 39.53

Skr-3 Haplic Plinthustult (Dry Dipterocarp Forest)

0-17 A 549 225 225 Sandy clay loam 1.17 17.27
17-40 Bt 510 310 179 Loam 1.45 54.65
40-60 Btc 487 312 200 Loam 1.68 24.73

Skr-4 Kanhaphic Haplustult (Ecotone with Dry Dipterocarp mixed with Dry Evergreen species)

0-13 Al 447 314 208 Loam 1.15 23.93
13-29 A2 441 383 175 Loam 1.22 12.34
29-53 Btl 402 309 287 Clay loam 1.43 6.88
53-79 Bt2 421 278 300 Clay loam 1.48 5.50
79-105 Bt3 400 330 269 Clay loam 1.52 2.88

Skr-5 Haplic Plinthustult (Secondary Dry Evergreen Forest)

0-13 Al 461 480 58 Sandy loam 1.20 6.71
13-26 A2 386 463 150 Loam 1.18 4.62
26-44 Bt 382 433 183 Loam 1.30 2.38

44-70 Btc 372 435 191 Loam 1.56 1.16
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Depth Horizon Particle size distribution Textural class Bulk Hydraulic
density conductivity
(cm) sand silt clay Mgm>) (emhr')
( gkg' )

Skr-6 Typic Haplustult (Secondary Dry Evergreen Forest)

0-18 A 373 505 120 Silt loam 1.43 5.44
18-34 Btl 365 326 308 Clay loam 1.48 2.07
34-55 Bt2 311 296 391 Clay loam 1.55 1.38
Skr-7 Typic Plinthustalf (Dry Evergreen Forest)

0-11 Al 282 388 329 Clay loam 1.46 0.48
11-26 A2 331 431 237 Loam 1.49 0.34
26-48 Btl 377 476 145 Loam 1.40 0.76
48-76 Bt2 305 402 291 Clay loam 1.49 3.95
76-109 Bt3 272 440 287 Clay loam 1.54 0.03
109-120 Btcl 304 382 312 Clay loam 1.57 0.41
120-148 Btc2 251 369 379 Clay loam 1.72 0.17
148-175+ Bvg 267 345 387 Clay loam 1.82 0.06
Skr-8 Typic Plinthustult (Dry Evergreen Forest)

0-14 Al 350 332 316 Clay loam 1.22 42.81
14-35 Btl 310 368 320 Clay loam 1.45 17.00
35-60 Bt2 403 350 245 Loam 1.54 66.05
60-89/99 Bt3 240 626 133 Silt loam 1.43 8.96
88/99-120 Btcl 229 170 600 Clay 1.40 2.30
120-142 Btc2 254 241 504 Clay 1.64 2.68
142-165 Btc3 369 130 500 Clay 1.72 3.32
165-200+ Btc4 398 226 375 Clay loam 1.68 1.18
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Depth Horizon pH 1:1 OM Total Available Extractable bases Sum Extr. CEC BS
(cm) H,0 KCl N P K Ca Mg K Na base acidity bysum NH,OAc
[a— Yo N mg ke ( cmol_kg' ) (%)
Skr-1 Haplic Plinthustult (Secondary Mixed Deciduous Forest)
0-10 Al 5.5 4.7 32.16 1.33 0.17 40.59 539 177 0.10 0.50 7.77 2 9.76 10.50 79
10-22 A2 5.0 3.7 7.22 0.49 0.09 17.79 076 0.69 005 0.37 1.87 4 5.86 4.50 32
22-41 Btl 5.1 3.6 6.88 0.42 0.11 17.86 046 051 005 0.17 1.19 6 7.19 9.25 17
41-60+ Btc 5.2 3.6 8.60 0.56 0.07 22.29 0.77 0.08 0.06 0.17 1.08 4 5.08 10.25 21
Skr-2 Lithic Haplustult (Dry Dipterocarp Forest mainly covered with Ya Pek (Arundinaria pusilla))
0-11 Al 5.1 4.1 32.68 1.05 0.04 11428  2.19 224 029 0.10 4.82 6 10.82 12.25 44
11-22 A2 5.5 3.5 20.47 0.95 0.02 80.58 1.64 258 021 0.15 4.58 15 19.57 15.00 23
22-40 Bt 52 3.4 14.45 0.81 0.03 54.38 1.37 208 0.14 0.14 3.72 12 15.72 15.25 24
Skr-3 Haplic Plinthustult (Dry Dipterocarp Forest)
0-17 A 4.7 3.7 29.58 1.75 0.15 12.09 037 0.10 0.06 0.16 4.82 15 19.82 38.50 4
17-40 Bt 4.9 3.8 12.97 0.84 0.07 12.42 0.07 0.03 003 0.11 4.58 8 12.57 7.50 3
40-60 Btc 5 32 11.28 0.70 0.06 10.29 0.11 0.03 0.03 021 3.72 11 14.72 9.00 3

Icl
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Depth Horizon pH 1:1 OM Total Available Extractable bases Sum Extr. BS
(cm) H,0 KCl N P K Ca Mg K Na base acidity bysum NHOAc
(—gkg' =)  (——mgkg'—) ( cmol_ kg ) ()

Skr-4 Kanhaphic Haplustult (Ecotone with Dry Dipterocarp mixed with Dry Evergreen species)
0-13 Al 4.7 3.7 29.24 1.19 0.12 38.24 0.69 043 0.10 0.13 1.35 10 11.34 9.50 12
13-29 A2 4.8 3.6 18.23 091 0.07 21.87 0.76 0.08 0.06 0.10 0.99 9 9.99 8.25 10
29-53 Btl1 5 3.6 12.73 0.49 0.07 14.83 056 0.08 0.04 031 0.99 5 5.98 6.50 17
53-79 Bt2 5 3.5 6.88 0.42 0.06 12.10 052 0.08 0.03 0.20 0.82 6 6.81 5.25 12
79-105 Bt3 4.9 3.4 4.13 0.35 0.05 11.71 039 0.08 0.03 0.18 0.68 7 7.67 4.75 9
Skr-5 Haplic Plinthustult (Secondary Dry Evergreen Forest)
0-13 Al 4.8 4.1 23.74 0.77 0.15 126.51 190 156 032 032 4.10 23 27.10 13.50 15
13-26 A2 4.8 34 1961 1.05 0.07 6233 031 061 0.16 0.24 131 7 8.31 8.50 16
26-44 Bt 4.5 33 13.93 0.77 0.05 71.68 023 210 0.18 032 2.84 5 7.84 7.50 36
44-70+ Btc 4.5 33 11.35 0.56 0.05 62.42 020 024 0.16 0.31 0.91 2 291 6.50 31

14!
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Depth Horizon pH 1:1 OM Total Available Extractable bases Sum Extr. CEC BS
(cm) H,0 KCl N P K Ca Mg K Na base acidity bysum NHOAc
(——gkg'--= mg kg’ ( emol_ kg ) (%)

Skr-6 Typic Haplustult (Secondary Dry Evergreen Forest)
0-18 A 53 4.6 28.04 1.40 0.09 17457 479 152 045 0.12 6.87 2 8.87 10.25 77
18-34 Btl 49 3.4 15.82 0.84 0.09 105.28 .05 051 027 0.09 1.93 4 5.93 8.75 32
34-55 Bt2 4.5 32 12.56 0.77 0.02 56.06 036 045 0.14 0.08 1.04 7 8.04 9.25 13
Skr-7 Typic Plinthustalf (Dry Evergreen Forest)
0-11 Al 5.8 4.8 25.28 1.55 0.03 71.27 6.46 170 0.18 0.40 8.74 4 12.74 12.00 69
11-48 A2 5.5 3.5 20.64 1.22 0.03 64.05 1.66 099 0.16 047 3.28 2 5.28 7.25 62
26-48 Btl 52 3.6 20.30 1.05 0.05 154.42 144 123 040 0.70 3.76 4 7.76 8.25 48
48-76 Bt2 5.1 34 9.12 0.56 0.01 62.78 235 119 0.16 032 4.02 2 6.02 7.75 67
76-109 Bt3 5 3.4 8.26 0.63 0.03 83.90 1.88 1.13 022 0.40 3.63 1 4.63 8.00 78
109-120 Btcl 4.9 34 6.88 0.56 0.03 98.44 221 135 025 0.16 3.98 1 4.98 9.25 80
120-148 Btc2 53 3.9 5.50 0.56 0.01 100.87 525 1.87 026 0.18 7.55 3 10.55 11.25 71
148-175+ Bvg 5.6 4.6 6.54 0.49 0.01 85.90 624 175 022 044 8.64 2 10.64 11.25 81

€Cl
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Depth Horizon pH 1:1 OM Total Available Extractable bases Sum Extr. CEC BS
(cm) H,0 KCl1 N P K Ca Mg K Na base acidity by sum NH,0Ac
(- gkg —=) (F—x mg kg =) ( cmol_ kg’ ) (%)

Skr-8 Typic Plinthustult (Dry Evergreen Forest)

0-14 Al 4.5 3.5 31.30 1.47 0.08 51.25 028 026 0.13 019 0.86 10 10.86 13.50 8
14-35 Btl 4.5 3.5 26.83 0.98 0.05 19.05 0.05 0.08 0.05 007 0.26 7 7.26 8.75 3
35-60 Bt2 4.5 3.6 18.40 1.23 0.07 62.46 046 0.70 0.16 033 1.65 9 10.65 7.25 15
60-89/99 Bt3 4.7 3.5 9.98 0.56 0.02 27.78 0.04 003 0.07 020 034 7 7.34 8.00 5
88/99-120 Btcl 5.5 3.6 5.85 0.28 0.01 47.80 0.04 003 0.12 072 092 8 8.92 7.75 10
120-142 Btc2 5.9 3.5 5.68 0.35 0.02 26.94 0.05 0.03 0.07 028 043 6 6.43 9.75 7
142-165 Btc3 6.3 3.6 3.44 0.21 0.03 19.99 0.07 0.04 0.05 056 0.72 11 11.72 6.75 6
165-200+ Btc4 5.8 3.6 4.13 0.28 0.01 15.75 0.08 0.04 0.04 0.17 0.33 9 9.33 7.75 4

vl
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Depth Horizon  Fe;,  Fe, Fe Fe /Fe, Al, Al Alp Mn, Mn Mn,

(om) s R ( gke' )
Skr-1 Haplic Plinthustult (Secondary Mixed Deciduous Forest)
0-10 Al 140 1.09 0.52 0.08 24 082 1.33 0.670 0.693 0.189
10-22 A2 16.7 1.08 0.73 0.06 2.9 096 122 0318 0.157 0.078
22-41 Btl1 18.7 1.15 0.73 0.06 3.0 090 1.00 0297 0370 0.055
41-60+ Btc 22,6 125 0.60 0.06 32 097 094 0345 0.167 0.059
Skr-2 Lithic Haplustult (Dry Dipterocarp Forest mainly covered with Ya Pek (Arundinaria pusilla))
0-11 Al 252 435 177 0.17 3.6 095 130 0.188 0.099 0.058
11-22 A2 33.1 537 394 0.16 6.1 1.81 239 0.031 0.023 0.013
22-40 Bt 326 539 440 0.17 6.9 220 2.67 0.001 0.009 0.006
Skr-3 Haplic Plinthustult (Dry Dipterocarp Forest)
0-17 A 327 224 277 0.07 106 342 348 0.315 0.175 0.085
17-40 Bt 351 197  2.69 0.06 124 442 379 0356 0.1838 0.068
40-60 Btc 403 2.14 273 0.05 1.5 347 296 0.281 0.151 0.055
Skr-4 Kanhaphic Haplustult (Ecotone with Dry Dipterocarp mixed with Dry Evergreen species)
0-13 Al 26.5 1.62 1.13 0.06 5.9 1.86 1.74 0.207 0.106 0.066
13-29 A2 305 1.73  1.83 0.06 5.9 1.59 1.89 0.121 0.053 0.028
29-53 Btl 40.0 1.63 1.40 0.05 5.9 1.40 139 0.099 0.041 0.015
53-79 Bt2 33.7 1.63 1.01 0.05 5.6 1.27 1.06 0.101 0.040 0.012
79-105 Bt3 31.1  1.32  0.66 0.04 4.7 1.03 0.834 0.103 0.042 0.013
Skr-5 Haplic Plinthustult (Secondary Dry Evergreen Forest)
0-13 Al 240 193 142 0.08 5.3 1.66 1.60 0.248 0.134 0.073
13-26 A2 28.6 2.03 207 0.07 5.6 1.53 1.76 0202 0.095 0.052
26-44 Bt 322 222 210 0.07 5.7 1.27 1.56 0.086 0.038 0.017
44-70+ Btc 41.0 187 287 0.05 6.2 1.21 1.63 0.131 0.037 0.019
Skr-6 Typic Haplustult (Secondary Dry Evergreen Forest)
0-18 A 28.7 175 1.70 0.06 530 1.53 1.59 0.998 1.049  0.198
18-34 Btl1 348  2.06 1.70 0.06 539 130 1.08 0.232 0.098  0.035
34-55 Bt2 41.1 228 234 0.06 6.00 138 1.76 0.212 0.085  0.028
Skr-7 Typic Plinthustalf (Dry Evergreen Forest)
0-11 Al 149 190 0.65 0.13 241 072 048 1.226 1.303  0.303
11-26 A2 206 2.72 1.35 0.13 3.00 0.84 0.74 0.534 0.269  0.094
26-48 Btl1 23.0 2.88 1.88 0.13 402 1.13 093 0.200 0.103  0.038
48-76 Bt2 282 295 233 0.10 501 140 1.17 0.133 0.057 0.023
76-109 Bt3 306  2.88 1.88 0.09 466 1.13 1.05 0.114 0.053  0.019
109-120 Btcl 314 230 0.53 0.07 412 0.83 044 0.247 0.121  0.030
120-148 Btc2 359 230 0.83 0.06 481 092 12.55 0.230 0.097  0.043
148-175+ Bvg 35.7 236  0.66 0.07 398 0.69 6.74 0410 0.208  0.031
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Depth Horizon Fe, Fe Fe Fe /Fe, Al Al Alp Mn, Mn an

(cm) (== g kg - ) ( gke' )
Skr-8 Typic Plinthustult (Dry Evergreen Forest)
0-14 Al 598 1.71 223  0.03 9.99 1.58 296 0.101 0.042 0.025
14-35 Btl 61.7 1.65 2.61 0.03 10.70 1.78  1.02 0.084 0.030 0.009
35-60 Bt2 67.6 126 223 0.02 11.49 1.50 2.67 0.050 0.009 0.002
60-89/99 Bt3 712 121 057  0.02 10.42 1.40 1.74 0.043 0.005 0.006
89/99-120  Btcl 803 1.73 0.83 0.02 11.05 1.37  1.69 0.053 0.007 0.004
120-142 Btc2 90.6 096 0.06 0.01 11.99 141 128 0.082 0.010 0.002
142-165 Btc3 879 095 0.01 0.0l 11.41 1.23 097 0.145 0.041 0.008
165-200+ Btc4 77.8 0.61 0.01 0.01 9.75 091 089 0.199 0.073 0.011

nienyvin Fe, Al, Mn, = anady dithionite-citrate-bicarbonate (DCB)

Fe, Al ,Mn_ =@ fiad8 ammonium oxalate (pH 3.0) (AOE)

Fe, AL, Mn =4 AnA28 0.1 M sodium pyrophosphate (pH 10) (SPE)
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Depth  Horizon WSALI WSA2 WSA3 WSA4 WSAS WSA6 MWD
(cm) ( g 100 g-1 soil ) (mm)

Skr-1 Haplic Plinthustult (Secondary Mixed Deciduous Forest)

0-10 Al 43.87 7.29 5.13 7.96 28.24 7.50 242
10-22 A2 30.81 11.24 7.64 7.07 31.92 11.32 1.85
22-41 Btl 9.38 10.35 8.95 13.90 53.80 3.63 0.84
41-60+ Btc 4.85 6.14 6.33 11.44 60.10 11.15 0.54
Skr-2 Lithic Haplustult (Dry Dipterocarp Forest mainly covered with Ya Pek (drundinaria pusilla))

0-11 Al 37.87 17.51 16.74 13.08 9.11 5.69 2.35
11-22 A2 41.01 19.39 15.89 10.99 8.15 4.57 2.52
22-40 Bt 29.03 23.40 20.52 13.51 8.27 5.27 2.02
Skr-3 Haplic Plinthustult (Dry Dipterocarp Forest)

0-17 A 28.52 13.03 13.48 16.37 24.20 4.40 1.83
17-40 Bt 41.32 9.20 8.19 13.09 24.05 4.15 2.36
40-60 Btc 8.45 12.29 17.16 23.39 29.07 9.64 0.88
Skr-4 Kanhaphic Haplustult (Ecotone with Dry Dipterocarp mixed with Dry Evergreen species)

0-13 Al 51.45 12.51 10.08 8.20 12.17 5.59 2.89
13-29 A2 38.24 16.80 11.78 10.54 15.85 6.79 232
29-53 Btl 35.45 16.59 11.91 10.16 15.87 10.03 2.18
53-79 Bt2 34.04 18.13 13.03 10.39 16.47 7.94 2.14
79-105 Bt3 14.21 15.37 15.33 13.30 39.55 2.24 1.18
Skr-5 Haplic Plinthustult (Secondary Dry Evergreen Forest)

0-13 Al 39.49 16.79 13.63 10.71 13.30 6.09 2.40
13-26 A2 28.12 15.48 18.01 14.38 16.78 7.23 1.86
26-44 Bt 7.95 13.66 18.07 26.53 21.77 12.03 0.88
44-70+ Btc 7.67 8.52 10.10 17.48 51.55 4.68 0.75
Skr-6 Typic Haplustult (Secondary Dry Evergreen Forest)

0-18 A 30.05 16.84 18.03 15.18 13.94 5.97 1.97
18-34 Btl 24.19 13.32 13.81 15.31 28.78 4.58 1.62
34-55 Bt2 12.51 7.08 10.41 23.07 43.36 3.57 0.97
Skr-7 Typic Plinthustalf (Dry Evergreen Forest)

0-11 Al 49.30 10.93 10.10 7.93 14.76 6.98 2.76
11-26 A2 40.21 13.56 12.75 12.58 11.69 9.21 2.38
26-48 Btl 19.60 12.75 16.13 19.87 27.81 3.84 1.42
48-76 Bt2 11.58 12.96 23.84 23.53 22.09 5.99 1.08
76-109 Bt3 6.89 12.88 18.93 24.60 27.82 8.88 0.83
109-120 Btcl 17.11 14.51 16.05 15.51 29.96 6.85 1.31
120-148 Btc2 15.61 15.53 18.83 16.60 23.24 10.19 1.26

148-175 Bvg 15.76 14.28 14.00 16.49 30.76 8.70 1.23
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Depth Horizon WSAI1 WSA2 WSA3 WSA4 WSAS WSA6 MWD

(cm) 2100 g soil ) (mm)
Skr-8 Typic Plinthustult (Dry Evergreen Forest)
0-14 Al 51.30 16.45 11.98 8.28 7.61 4.38 2.95
14-35 Btl 31.97 16.60 16.52 14.44 13.74 6.72 2.05
35-60 Bt2 14.78 13.28 17.24 18.81 31.79 4.11 1.20
60-89/99 Bt3 9.01 10.86 14.01 20.01 43.51 2.60 0.87
89/99-120 Btcl 14.16 12.33 13.44 15.76 42.08 2.21 1.13
120-142 Btc2 23.77 11.53 10.61 13.64 30.55 9.90 1.55
142-165 Btc3 19.79 11.07 12.42 16.16 32.08 8.48 1.37
165-200 Btc4 14.14 10.11 12.17 17.25 34.26 12.07 1.08

YL WSAI = water stable aggregate 2-8 mm

WSA2 = water stable aggregate 1-2 mm

WSA3 = water stable aggregate 0.5-1 mm

WSA4 = water stable aggregate 0.25-0.5 mm
WSAS = water stable aggregate 0.1-0.25 mm
WSAG6 = water stable aggregate smaller than 0.1 mm

MWD = mean-weight diameter
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Depth Horizon Soil organic carbon
WSAL WSA2 WSA3 WSA4 WSAS WSA6
(cm) ( gkg' )

Skr-1 Haplic Plinthustult (Secondary Mixed Deciduous Forest)
0-10 Al 13.17 15.69 19.29 19.06 10.56 15.20
10-22 A2 4.45 4.26 4.45 5.62 3.49 6.39
22-41 Btl 3.29 3.29 3.68 3.20 3.49 4.65
41-60+ Btc 2.81 3.29 4.02 3.10 5.62 4.55
Skr-2 Lithic Haplustult (Dry Dipterocarp Forest mainly covered with Ya Pek (Arundinaria pusilla))
0-11 Al 16.08 28.94 19.29 19.29 16.08 14.91
11-22 A2 14.91 15.50 15.69 15.30 14.53 12.98
22-40 Bt 13.27 12.98 13.17 13.17 12.78 11.14
Skr-3 Haplic Plinthustult (Dry Dipterocarp Forest)
0-17 A 19.29 15.88 18.59 18.13 19.18 20.34
17-40 Bt 14.33 13.95 15.69 14.53 13.17 19.37
40-60 Btc 9.53 12.19 12.98 11.23 9.49 12.78
Skr-4 Kanhaphic Haplustult (Ecotone with Dry Dipterocarp mixed with Dry Evergreen species)
0-13 Al 9.53 15.50 19.06 17.43 19.29 16.08
13-29 A2 10.27 10.27 11.43 11.23 10.07 10.85
29-53 Btl 6.20 6.97 7.75 7.55 7.36 6.97
53-79 Bt2 6.00 5.42 6.78 6.78 5.42 6.97
79-105 Bt3 4.26 3.87 4.07 4.07 4.07 4.65
Skr-5 Haplic Plinthustult (Secondary Dry Evergreen Forest)
0-13 Al 14.53 14.72 19.06 19.29 14.14 13.75
13-26 A2 10.85 10.85 13.95 13.36 10.07 8.91
26-44 Bt 7.36 7.75 7.94 6.97 5.81 6.78
44-70+ Btc 6.78 8.13 8.91 8.13 6.39 6.78
Skr-6 Typic Haplustult (Secondary Dry Evergreen Forest)
0-18 A 15.11 14.91 14.53 13.56 11.43 12.40
18-34 Btl 5.42 6.20 7.17 6.39 5.42 5.23
34-55 Bt2 5.81 6.20 6.20 5.42 4.65 4.45
Skr-7 Typic Plinthustalf (Dry Evergreen Forest)
0-11 Al 11.82 12.98 15.11 15.69 12.78 9.68
11-26 A2 4.34 5.04 5.04 5.42 4.65 4.07
26-48 Btl1 6.20 5.23 5.23 4.07 3.49 3.68
48-76 Bt2 6.20 6.20 4.45 4.45 3.29 6.20
76-109 Bt3 5.04 4.26 4.07 4.07 3.49 3.29
109-120 Btcl 4.26 3.68 3.20 2.81 2.13 3.00
120-148 Btc2 4.94 3.78 3.20 291 2.61 242
148-175 Bvg 3.49 3.10 3.29 2.71 1.94 1.94
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Depth Horizon Soil organic carbon
WSA1 WSA2 WSA3 WSA4 WSAS WSA6

(om) ( gkg' )
Skr-8 Typic Plinthustult (Dry Evergreen Forest)
0-14 Al 19.29 19.29 18.59 19.06 13.95 11.43
14-35 Btl 14.14 14.33 13.75 13.95 11.62 12.01
35-60 Bt2 6.00 6.00 6.78 6.20 5.04 5.81
60-89/99 Bt3 4.45 4.45 4.26 3.97 2.61 4.84
89/99-120 Btcl 3.49 4.07 4.26 3.68 3.68 4.45
120-142 Btc2 1.94 2.13 2.03 2.23 2.52 2.71
142-165 Btc3 1.74 1.74 2.13 2.32 1.74 2.52
165-200 Btc4 1.94 1.94 2.13 2.52 2.32 2.52

HNYL WSAI = water stable aggregate 2-8 mm

WSAZ2 = water stable aggregate 1-2 mm

WSA3 = water stable aggregate 0.5-1 mm

WSA4 = water stable aggregate 0.25-0.5 mm

WSAS = water stable aggregate 0.1-0.25 mm

WSAG6 = water stable aggregate smaller than 0.1 mm
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1 2
MINAUINA 6 NMUUINGUUDUTDAU (191, 2552; Soil Survey Division Staff, 1993)

General Terms Texture class

Sandy soils Croase texture Sands (coarse sand, fine sand, very fine
sand), Loamy sands (loamy coarse sand,
loamy sand, loamy fine sand and loamy

very fine sand)

Loamy soils ~ Moderately coarse-textured Coarse sandy loam, sandy loam, fine sandy
loam
Medium-textured Very fine sandy loam, loams, silt loam and
silt
Moderately fine-textured Clay loam, sandy clay loam, silty clay
loam

Clayey soils  Fine textured Sandy clay, silty clay and clay
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(W3N319Y, 2529; O’Neal, 1952)

Soil properties Range Rating
Bulk density (Mg m") <12 Very low
1.2-14 Low
1.4-1.6 Moderate
1.6-1.8 Moderlately high
1.8-2.0 High
>2.0 Very high
Saturateed hydraulic <0.125 Very slow
conductivity (cm h') 0.125-0.50 Slow
0.50-2.00 Moderately slow
2.00-6.25 Moderate
6.25-12.50 Moderately rapid
12.50-25.00 Rapid
>25.00 Very rapid
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Qﬂllﬁﬂigjiﬂfﬂl@ﬂﬁﬂ (Land Classification Division 148Z FAO Project Staff,

1973; Soil Survey Division Staff, 1993)

8.1 Norau (soil reaction), pH (ﬁu “U1=1:1)

Rating Range
Ultra acid <35

Extremely acid 3.5-4.4
Very strongly acid 4.5-5.0
Strongly acid 5.1-5.5
Moderately acid 5.6-6.0
Slightly acid 6.1-6.5
Neutral 6.6-7.3
Slightly alkaline 7.4-7.8
Moderately alkaline 7.9-8.4
Strongly alkaline 8.5-9.0
Very strongly alkaline >9.0

8.2 auﬂéﬂijﬂq (organic matter) (% organic carbon x 1.724)

Rating Range (g kg )
Very Low <5

Low 5-10
Moderately low 10-15
Medium 15-25
Moderately high 25-35
High 35-45

Very high > 45
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8.3 USuatluTas1aus9u (total nitrogen)

Rating Range (g kg')
Very Low <1.0
Low 1.0-2.0
Medium 2.0-5.0
High 5.0-7.5
Very High >17.5

8.4 Usiamlearlesaiiluilse Tewnd (available P) (Bray I1)

Rating Range (mg kg_l)
Very Low <3

Low 3-6
Moderately low 6-10
Medium 10-15
Moderately high 15-25
High 25-45
Very high > 45

8.5 s Inunandeuiiluilse Tond (available K) (1M NH,OAc at pH 7.0)

Rating Range (mg kg')
Very Low <30

Low 30-60
Medium 60-90
High 90-120

Very High > 120




8.6 USwanuaswnana'ld (extractable bases) (IM NH,OAc at pH 7.0)
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Rating Range (cmol, kg')
extr. Ca extr.Mg extr.K extr.Na extr. bases
Very Low <2.0 <0.3 <0.2 <0.1 <2.6
Low 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
Medium 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
High 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2
Very High >20 > 8.0 >1.2 >2.0 >31.2

8.7 anuyuaniasuuna loaou (CEC)

Rating Range (cmol, kg')
Very Low <3
Low 3-5
Moderately low 5-10
Medium 10-15
Moderately High 15-20
High 20-30
Very High >30
8.8 $0UAZAWDNAULA (base saturation)
Rating Range (%)
Low <35
Medium 35-75
High >75
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Rating Extractable acidity (cmol_ kg'l)
Very low <1.0

Low 1.0-2.0

Medium 2.0-5.0
Moderately high 5.010.0

High 10.0-20.0

Very high >20.0

A51IWUINT 10

a Ja ) a
AATITVAU (NDIFITIVAY, 2523)

a Y t4 a a
3%ﬂ1@ﬂ$&ﬂi$ﬂ’ﬂﬂ'JUJQ@UJET?J?QJ"H"LMGUEJ\W]H Taon1sUsziiuanmuanis

Fertility Organic Base Cation Available Available
level matter saturation exchange phosphorus potassium
capacity
(gkg) (%) (omol kg  (mgkg’)  (mgkg))
Low <15 <35 <10 <10 <60
(1 (1) (1 (1 (1
Medium 15-35 35-75 10-25 10-25 60-90
2 (2) 2 (2 (2)
High > 35 >75 >25 >25 >90
3) (3) (3) 3) 3)

HNELHA Fertility status of the soil used to numbers inparentheses in the table scores. Total is 7

or less is considered low soil fertility. Total score between 8-12 is considered soil

fertility is medium. Total score is 13 or more is considered high soil fertility.
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