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A Study of Diversity of Soils and Morphology with their Chemical and
Physical Properties

1%

E2
ATULEIRE!:

B NA.ATLTNY SNLRANTE PN lAganisaas

m 5A.09.Fa5n Uauun fiaunat
B AT.STIR LNTTUND B3aNASE

NANTBINANART ATULNSNENNTEIINTF
NUNINUNRY ANV UATLNG

TA9enn93989 1F5UM U AN AN A TNIUAIENITNNNIIA LU &
dszanthulszanns 2553

NNgIAN 2554



unAnea

miﬂm:mmfmwmﬂummmmmmmmmmmwmmuiuwuwﬂﬂﬁﬂwuﬁmmwm dou
Faisznn mﬂWﬁ’]thﬂm@mmaﬂ?”mﬂim mmﬂﬁwmmLW@mmmmﬂmaﬂwmvmmﬁmmmmu
@NUWVI’NH’]EIW]WLL@“’WNLﬂNW@WﬁmUNﬂﬁwﬂ’]‘j‘ﬂJ’Nﬁu ANTUNINATNGANANYIIUBIAY uay
e iy m@miﬁﬂmwmﬁ wummLﬂu@ﬂﬂ@u@ﬂumummum u@ﬂwmvﬁ?mzﬁ’mﬁmmuwuw
L‘Wa@mqmnmiﬂmm‘@ummﬂwmwmu@ﬂﬂ@u fmmmumLummmﬂmmmmmnmqmnmmmm‘ﬂu
mnuum’m muwuwwLﬂuwuwmumﬁ@wﬂwmu aﬂwmyﬁimamﬁmLﬂuwummmmum N
mummﬂmum quAsdumEI fsmmumLummmﬂumm@ummwmwqumwmuLﬂummmu
AuinnesvLnetnARLIIATA mmmmmlumﬂummmuimm mﬂmmmmmuummu
Fqtatn muum?‘wmmummmmmmwwmm?miuwumﬁﬂmLﬂumﬁiwmm ﬂﬂﬂ@ﬂ"LWLWﬂWW\I"m
Wutlnsesnts m@ snzA N i LAYIUATES  NNIILTRANITRNINIEN AT NALAT]
UatlsrnnsvesAnduLy (3EAUAMNANLIZNNNL 0-30 BN, ANERAW) Lﬂumumuﬂummmmumu
wigalumane WuAunsadanninsadnies Hilsunnduvsadeg W@@W@imluiﬂmLﬂuﬂi”Tﬂmu
AONT LAY mmﬂummmmawLmﬂLﬂaﬂuimm”mummmmrw ”Luimmummmm CUNNTLT eI
Ananulasuld s FuAuandaiunans mwau‘lmﬂmLﬂuﬂivimumwﬂm”mum WARLTEN
LL@”‘EWmeﬁwmmﬂLﬂ@ﬁuvl,muawmummﬂmm Tmmﬂmmeﬂ@ﬁuimm”mummr] ANINY
”Luma#uanL‘ﬂaﬁuumm%ﬂﬂummmu‘l,uiwmummﬂmﬂma meﬂumwmuLmeu‘Luwumﬂm:m
fmLﬂumumummfammummﬂuivmummﬂﬂuﬂmqmmmwmmLmu‘immwm Tmﬂmiﬂmmw
wuwmﬂuwmmuhmmmwmmﬂwumLW@mmiLm:rmmm Aastlansfiel3iTunug
1hsssun7 WetlasfunnInennsAuLarAnuden InsNTa M NeNNT AL



(m)

Abstract

The study of diversity on soils and morphology had been carried out in
Plant Genetic Protection Area, at the Ratchaprapa Dam EGAT, Surat Thani
Province. The research aimed to study soil morphology, some physical and
chemical characteristic of soils, soil fertility status and also land potential. The
result obtained revealed various landforms and characteristic of soil. In upper
land, the landform is denudation surface from erosion and the topography is
undulating to hilly. The parent material is residuum from sandstone. For the low
land, the area is flat to nearly flat. The landforms varied from natural levee to
alluvial plain and the parent material derived from transported materials as
riverine alluvium. Generally, the soils in study area are some what well drained
to well drained with rapid permeability and rapid to slow run off. Most of soils
are well developed profiles. The land cover is natural forest, secondary forest,
shrub and abandoned land. Some physical and chemical characteristics of soil
surface ranging from 0-30 cm were analyzed. Soil texture varied from sandy
loam to sandy clay loam. Soil reaction was very strongly acid to slightly acid.
Organic matter content, amount of available Phosphorus and percent of base
saturation were low to very high. Total Nitrogen and exchangeable Magnesium
were very low to medium. Available Sulphur was low and available Calcium
and Potassium were very low to high, exchangeable Sodium was very low
whereas cation exchange capacity was low to medium. In general, the soils in
study area had a low to medium level of fertility for plant growth. For land
suitability, the area is not suitable for agriculture because of its sloping area. It
should be reserved for natural forest to prevent the land from soil erosion and
soil degradation.
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(1) S1 NN fﬁ“uwummmmmm (Highly suitable)

(2) 82 wneie  FuiTlanumnzanlunan (Moderately suitable)
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1.1 Qﬂdﬁsqqauﬁ 1 |

qnA19995UN 1 Aeagluduni19d199aANNMAINUANITEININRINNIN LN TWILAS TN 1
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ilugnaduaeuduiaiineg mNataduzesiuilszaim 16-20% Anwaizssaidmugiuiuiiug
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FNSNT 2 UAASANHIUTAUTIUTIRIAUIBIARNIIRAUT 1

Soilno.: qnd1IARUN 1

m Soil properties in field

= m General information on the soil Date: January 27, 2010
Topography rolling to hilly Run off rapid

Slope (%) 16-20 Ground water (m) -

Landform denudation surface Climate tropical monsoon

Parent material residuum (sandstone) Annual rainfall) (mm) 1,500 - 2,500

Elevation (from MSL) (m) 99 (by GPS) Mean temperature (°C) 26

Drainage well drained Vegetation/land use forest

Permeability rapid Location Latitude 8057’ 36" N

(UTM) 477951E, 990441N Longitude 98047’ 58" E

= m Soil profile description

Soil Soil depth Soil profile description
horizon (cm)
A 0-10 Dark grayish brown (10YR4/2) (fresh soil) sandy loam; weak fine and medium subangular blocky

structure; slightly hard, friable, slightly sticky and slightly plastic; many very fine and common fine
roots; very strongly acid (field pH 4.5).

Bit 10-25 Brown (7.5YR5/4) (fresh soil) sandy clay loam; weak fine and medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; few fine roots; fine and medium angular
fragments of sandstone; strongly acid (field pH 5.5).

Bait 25-55 Brown (7.5YR5/3) (fresh soil) gravelly sandy clay loam; weak fine and medium subangular blocky
structure; slightly hard, friable, slightly sticky and slightly plastic; many fine and medium angular
fragments of sandstone; strongly acid (field pH 5.5).

Boat 55+ Brown (7.5YRA4/3) (fresh soil) very gravelly sandy clay loam; weak fine subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; fine and medium fragments of sandstone
about 80% by volume of the soil matrix; strongly acid (field pH 5.5).

NUIELIAR): 1. wunmaiunseaunn 1-10 98, Anuaunintzdulufuszazaau@n 0-55 93, waznuiauiiunseauna
10-20 s, AuausnUziulufuszazanuan 55 ou. adlinaanuiineiagu
2. muwsszazAna@n 55 . avlAuiidnmuzdeudnsiulisuiduteunu ifngaduanzaudun
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1.2 Qﬂdﬁsqqauﬁ 2 |

qAANIRAUN 2 At ludun1ed1993ANHIAINUANETBININEININIBNINHASTININT 5
y?Lquz’ﬁu@m%mﬁ 98°49'50" Mrduaan LLﬂzyLﬁl:Lﬂzaﬂﬂﬁl 8°58'5" ile Wu"’lumquﬁﬂizjm
ilugnaduaeuduiaiineg mnataduzesiuilszaim 17-25% Ansoizssaidmuguiuiiug
mﬁ@ﬁfmmﬂmiﬁmﬂ?’fauﬁﬁzim:fmuﬂuqﬂﬂﬁlu f;"mqr?fuﬁj Lﬁmﬁul,ﬂm"m@mﬁfamnﬁw@lﬂmiﬁmﬂé@u
ANiiunge AulnIsszunamg Auannsalunisiinaueuliize nisluatirestinuuiofus
@gjq\mdwTzf]“uﬁ'mxl,aﬂmnmqﬂixmm 62 Lums LﬂuﬁuﬁﬂqﬂqﬂlmiLﬁﬂﬁuwmﬁlﬁﬂﬁu@jﬁuﬁﬂﬂ
8990978 (WuiAnIugNTuiegende) (N1nh 4) dneusdniguaediu Aesueutiinmy uas
auiFnienenimzesiuluanimauiaugnsly n1919i 3

AIND 4 Qméﬁm@ﬁuﬁ 2 [(N) NWUENFRRAUIBIAAE1T9RAY (1) mmwﬁqiﬂﬂ%mmﬂmﬁﬁm@
waz(m) an1miin ldludun19d13a)
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FN9NA 3 UAASANHIUTAUTIUTIRIAUIBIARNTIRAUT 2

Soilno.: And19IARUN 2

m Soil properties in field

= m General information on the soil Date: January 27, 2010
Topography rolling to hilly Run off rapid

Slope (%) 17-25 Ground water (m) -

Landform denudation surface Climate tropical monsoon

Parent material residuum (sandstone) Annual rainfall) (mm) 1,500 - 2,500

Elevation (from MSL) (m) 62 (by GPS) Mean temperature (°C) 26

Drainage well drained Vegetation/land use secondary forest

Permeability rapid Location Latitude 8058 5" N

(UTM) 480621E, 991222N Longitude 98049’ 50" E

= m Soil profile description

Soil Soil depth Soil profile description
horizon (cm)
A 0-10 Very dark grayish brown (10YR3/2) (fresh soil) gravelly sandy clay loam; weak fine subangular blocky

structure; slightly hard, friable, slightly sticky and slightly plastic; many fine and few medium roots;
neutral (field pH 7.0)

B1 10-28 Dark brown (7.5YR3/2) (fresh soil) gravelly sandy clay loam; weak fine subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; few fine and medium roots; many fine and
medium angular fragments of sandstone; neutral (field pH 7.0).

B21 28-56 Very dark gray (7.5YR3/1) (fresh soil) gravelly sandy clay loam; weak fine subangular blocky structure;
slightly hard, firm, slightly sticky and slightly plastic; few medium angular fragments of sandstone;
neutral (field pH 7.0).

B2 56-80 Dark grayish brown (10YR4/2) (fresh soil) gravelly sandy clay loam; weak fine subangular blocky
structure; slightly hard, firm, slightly sticky and slightly plastic; few medium angular fragments of
sandstone; neutral (field pH 7.0).

NUIELIAR): 1. wunmaliunmeun 2-5 wu. Suusnizlulufuszazaau@n 10 ou. adlinaenuiisinmu
2. pauslszazANAn 80 au. aslUAudanmussaunnnldduiaduteuiu liRinadnuaizAuaiuan
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1.3 ﬂﬂdqsq@auﬁ 3 |

qnA19995UN 3 AR lEUNI9IA999ANNUAINUANITBININRINNINLNTWIAZTAN WA 2
y?Lquz’ﬁu@m%mﬁ 98°48'34” mrduaan Lmzyl,éﬁ:mxﬁ@umﬁ 8°58'4" iile Wu"’lumquﬁﬂizymﬁ
ilugnaduaeuduiaiineg mNaIaduzesiuilszaim 15-20% Ansoizssaidmugiuiuiiug
L‘Mﬁ@ﬁ’ﬁx‘]@ﬂﬂﬂﬂﬁ‘ﬁ/ﬂﬂﬁ"ﬂuﬁﬁZE]jﬂ‘i:fm::Lﬂu@uﬂﬂgu f;“mqr?fuﬁjLﬁmﬁul,ﬂm“m@mﬁ@mnﬁm@lﬂmiﬁmﬂé@u
NFAUNINE AUANNTIELNEHNA ANENTe Il NR Rl nnsluatnestinLuRa RS
@g}'@qnfjﬁizﬁuﬁﬁmaﬂmﬂmqﬂizmm 65 LUAT Fhuufitasuans (mwﬁ' 5) aneUzdgIu
189U AOFLNEVT AR LavANTAN9NN e IesAL U AN NLAATlL 13197 4

AR 5 qmz%wmﬁuﬁﬂ(n) NINUTNFRRAUIBAAE1TIRAY (1) ZﬁﬂﬂWﬁQiﬂU?‘L’JM’ﬂﬂﬂ?W?’M
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ANTNT 4 UAASANHOIZATUTIUTBIAUIBNGAA1 TN 3

Soilno.: qad15AARAUN 3

m Soil properties in field

= m General information on the soil

Date: January 28, 2010

Topography rolling to hilly

Slope (%) 15-20

Landform denudation surface
Parent material residuum (sandstone)
Elevation (from MSL) (m) 65 (by GPS)
Drainage well drained
Permeability rapid

Run off

Ground water (m)
Climate

Annual rainfall) (mm)
Mean temperature (°C)
Vegetation/land use

rapid

tropical monsoon

1,500 - 2,500

26

forest to secondary forest

Location
(UTM) 479012E, 991361N

Latitude 8058’ 4"N
Longitude 98048’ 34" E

= m Soil profile description

Soil Soil depth

Soil profile description

horizon (cm)

A 0-15 Very dark grayish brown (10YR3/2) (fresh soil) gravelly sandy clay loam; weak fine and medium
subangular blocky structure; slightly hard, friable, slightly sticky and slightly plastic; common fine
and few medium roots; slightly acid (field pH 6.5).

Bit 15-28 Brown (7.5YR4/3) (fresh soil) gravelly sandy clay loam; moderate fine and medium angular blocky
structure; slightly hard, firm, slightly sticky and slightly plastic; few fine roots; few fine and medium
angular fragments of sandstone; strongly acid (field pH 5.5).

Bat 28-55 Dark yellowish brown (10YR4/4) (fresh soil) gravelly sandy clay loam; strong fine and medium angular
blocky structure; hard, very firm, slightly sticky and slightly plastic; few medium roots; few medium
angular fragments of sandstone; strongly acid (field pH 5.5).

NUIELIAR): 1. wun:aiuneaua 2-5 du. Auaunntzdulufuszazaau@n 15 10, LasNUNTIARuNIIEawIn 10 Nu.

f-jf]mmﬁﬂﬁ@ﬂﬂ:ﬂu‘luﬁmzﬂzmmﬁﬂ 15-28 TN, . .
2. FaudszezAanNan 55 au. allRuidneazdunnnlddusadudensu lifnaduan siutun diesann
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ANTNA 5 UAASANHOIZATUTIUTIBIAUIBNGAA1 TN 4

Soilno.: qAd1TIARUN 4

m Soil properties in field

= m General information on the soil Date: January 28, 2010
Topography rolling to hilly Run off rapid

Slope (%) 25-30 Ground water (m) -

Landform denudation surface Climate tropical monsoon

Parent material residuum (sandstone) Annual rainfall) (mm) 1,500 - 2,500

Elevation (from MSL) (m) 62 (by GPS) Mean temperature (°C) 26

Drainage well drained Vegetation/land use forest to secondary forest
Permeability estimate to be rapid Location Latitude 8058 17" N

(UTM) 479738E, 991697N Longitude 98° 58’ 46" E

= m Soil profile description

Soil Soil depth Soil profile description
horizon (cm)
A 0-12 Very dark grayish brown (10YR3/2) (fresh soil) sandy loam; weak fine subangular blocky structure;

slightly hard, friable, slightly sticky and slightly plastic; few very fine and many fine roots; neutral
(field pH 7.0); abrupt and wavy boundary to Bs.

B1 12-30 Brown (10YR4/3) (fresh soil) gravelly sandy clay loam; weak fine subangular blocky structure; slightly
hard, friable, slightly sticky and slightly plastic; common fine and few medium roots; slightly acid
(field pH 6.5); clear and smooth boundary to Baxt.

Bait 30-50 Dark yellowish brown (10YR4/4) (fresh soil) gravelly sandy clay loam; moderate fine subangular
blocky structure; slightly hard, firm, slightly sticky and slightly plastic; few fine and few medium roots;
many fine and medium angular fragments of sandstone; slightly acid (field pH 6.5); clear and smooth
boundary to Bzat.

Boat 50-75 Yellowish brown (10YR5/4) (fresh soil) gravelly sandy clay loam; moderate fine subangular blocky
structure; hard, very firm, slightly sticky and slightly plastic; few fine and few coarse roots; many fine
and medium angular fragments of sandstone; slightly acid (field pH 6.5); clear and smooth boundary
to Boat.

Boat 75-100 Yellowish brown (10YR5/6) (fresh soil) gravelly sandy clay loam; moderate fine and medium
subangular blocky structure; hard, very firm, sticky and plastic; few fine and few coarse roots; many
medium and few coarse angular fragments of sandstone; slightly acid (field pH 6.5); clear and smooth
boundary to Baat.

Boat 100-145 Brown (10YR4/3) (fresh soil) gravelly sandy clay loam; moderate fine and medium subangular blocky
structure; hard, very firm, sticky and plastic; few coarse roots; many medium and coarse angular
fragments of sandstone; slightly acid (field pH 6.5).
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FNINT 6 UAASANHIIZATUTIUTBIAUIBNGAA1T9RUT 5

Soilno.: qAd1IARAUN 5

m Soil properties in field

m m General information on the soil Date: April 19, 2010
Topography rolling to hilly Run off rapid

Slope (%) 16-20 Ground water (m) -

Landform denudation surface Climate tropical monsoon

Parent material residuum (sandstone/shale) Annual rainfall) (mm) 1,500 - 2,500

Elevation (from MSL) (m) 75 (by GPS) Mean temperature (°C) 26

Drainage well drained Vegetation/land use secondary forest

Permeability rapid Location Latitude 8058 14" N

(UTM) 480333E, 991602N Longitude 98049’ 16" E

= m Soil profile description

Soil Soil depth Soil profile description
horizon (cm)
A 0-8 Very dark grayish brown (10YR3/2) (fresh soil) sandy loam; moderate fine and medium subangular

blocky structure; slightly hard, friable, slightly sticky and slightly plastic; many very fine and common
fine roots; slightly acid (field pH 6.5).

Bit 8-18 Dark yellowish brown (10YR4/4) (fresh soil) sandy clay loam; moderate fine and medium subangular
blocky structure; slightly hard, friable, slightly sticky and slightly plastic; few very fine and common
fine roots; slightly acid (field pH 6.5).

Bait 18-40 Dark yellowish brown (10YR4/6) (fresh soil) sandy clay loam; weak fine subangular blocky structure;
slightly hard, friable, sticky and plastic; common angular fragments of sandstone (1-3 cm); slightly
acid (field pH 6.5).

Boat 40+ (50) Yellowish brown (10YR5/6) (fresh soil) sandy clay loam; weak fine subangular blocky structure;
slightly hard, friable, sticky and plastic; common fragments of sandstone/shale (3-5 cm); slightly
acid (field pH 6.5).

NUIELIAR): 1. wunmaiiunseauna 1-3 4. Usidulufnszazau@n 30 9u. uaznuieuiunsonun 3-5 ou. deilulupu
TBTANAN 40 T3, adlinaanuiidinsiu )
2. FaudszezANan 50 o, asllRuidneaisAeudnednlidusududenin AnaduasAudumn
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FNINT 7 UAASANHOIZATUTIUTBIAUIBNGAA1I9AUT 6

Soilno.: qnd15IARUN 6

m Soil properties in field

m m General information on the soil Date: April 19, 2010
Topography rolling to hilly Run off rapid

Slope (%) 15-20 Ground water (m) -

Landform denudation surface Climate tropical monsoon

Parent material residuum (sandstone) Annual rainfall) (mm) 1,500 - 2,500

Elevation (from MSL) (m) 78 (by GPS) Mean temperature (°C) 26

Drainage well drained Vegetation/land use forest to secondary forest
Permeability rapid Location Latitude 8058 2"N

(UTM) 479194E, 991231N Longitude 98048’ 39" E

= m Soil profile description

Soil Soil depth Soil profile description
horizon (cm)
A 0-10 Brown (7.5YR4/4) (fresh soil) sandy clay loam; moderate fine and medium subangular blocky

structure; slightly hard, friable, slightly sticky and slightly plastic; common medium and many fine
roots; abrupt and wavy boundary to B, very strongly acid (field pH 4.5).

Bit 10-33 Brown (10YR4/4) (fresh soil) sandy clay loam; moderate fine and medium subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic; few fine roots; many fine and medium angular
fragments of sandstone; abrupt and smooth boundary to B21t; very strongly acid (field pH 4.5).

Bait 33-60 Dark yellowish brown (7.5YR4/4) (fresh soil) gravelly sandy clay loam; moderate fine and medium
subangular blocky structure; slightly hard, friable, sticky and plastic; many very fine and common
fine roots; many medium and coarse angular fragments of sandstone; clear and smooth boundary
to Boay; very strongly acid (field pH 4.5).

Boat 60-90 Strong Brown (7.5YRA4/6) (fresh soil) very gravelly sandy clay loam; moderate fine subangular blocky
structure; slightly hard, friable, sticky and plastic; common fine roots; many coarse fragments of
sandstone; clear and smooth boundary to Baat; very strongly acid (field pH 4.5).

Boat 90+ (110)  Yellowish red (5YR4/6) (fresh soil) very gravelly sandy clay loam; moderate fine subangular blocky
structure; slightly hard, friable, sticky and plastic; few fine roots; many coarse fragments of sandstone;
very strongly acid (field pH 4.5).

NUIELIAR): 1. wunmaiiunseawnn 1-10 88, Auunintzdulufuszazaau@ansiaus 30 ou. uaznuieuiiunsgauin
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FN9NT 8 UAASANHIIZATUTIUTIBIAUIBNGAA1TIAAUN 7

Soilno.: qAd1IARUN 7

m Soil properties in field

m m General information on the soil Date: April 20, 2010
Topography flat Run off slow

Slope (%) 0-2 Ground water (m) -

Landform flood plain Climate tropical monsoon

Parent material riverine alluvium Annual rainfall) (mm) 1,500 - 2,500

Elevation (from MSL) (m) 27 (by GPS) Mean temperature (°C) 26

Drainage some what well drained Vegetation/land use shrub and abandoned land
Permeability rapid Location Latitude 8057°47"N

(UTM) 479206E, 990779N Longitude 98048’ 39" E

= m Soil profile description

Soil Soil depth

Soil profile description

horizon (cm)

A 0-5 Dark grayish brown (10YR4/3) (fresh soil) clay loam; moderate fine and medium subangular blocky
structure; firm, slightly sticky and slightly plastic; many very fine and common fine roots; strongly acid
(field pH 5.5).

B1 5-25 Strong brown (7.5YR4/6) many medium distinct, red (2.5YR4/6) mottles sandy clay loam; moderate
fine and medium subangular blocky structure; firm, slightly sticky and slightly plastic; common fine roots;
strongly acid (field pH 5.5).

B21 25-40 Strong brown (7.5YR5/6) many medium distinct, reddish brown (5YR4/4) mottles sandy clay loam;

B2 40+ (60)

moderate fine and medium subangular blocky structure; firm, slightly sticky and slightly plastic; few fine
roots; strongly acid (field pH 5.5).

Strong brown (7.5YR5/8) many medium distinct, yellowish red (5YR4/6) mottles sandy clay loam;
moderate fine subangular blocky structure; firm, slightly sticky and slightly plastic; few fine roots;
strongly acid (field pH 5.5).

waNewe:  BeusszezAgMnAn 40 1. acllRuidansuzaAsudnsiuldduiaduteunu iRnadwatzhuaiuan
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ANTNA 9 UAAIANHOIZATUTIUTIBIAUIBNGAA1T9ARUT 8

Soilno.: qnd15IARAUN 8

m Soil properties in field

m m General information on the soil Date: April 20, 2010
Topography undulating Run off slow

Slope (%) 2-5 Ground water (m) -

Landform levee Climate tropical monsoon

Parent material Riverine alluvium Annual rainfall) (mm) 1,500 - 2,500

Elevation (from MSL) (m) 8 (by GPS) Mean temperature (°C) 26

Drainage well drained Vegetation/land use shrub and abandoned land
Permeability rapid Location Latitude 8057’ 46" N

(UTM) 479132E, 990758N Longitude 98048’ 37" E

= m Soil profile description

Soil Soil depth Soil profile description
horizon (cm)
A 0-8 Dark yellowih brown (10YR4/4) (fresh soil) sandy loam; weak very fine and fine subangular blocky

structure; very friable, slightly sticky and slightly plastic; many very fine and common fine roots;
abrupt and smooth boundary to By; slightly acid (field pH 6.5).

B1 8-17 Strong brown (7.5YRA4/6) (fresh soil) sandy loam; weak very fine and fine subangular blocky structure;
very friable, slightly sticky and slightly plastic; common very fine and few fine roots; clear and smooth
boundary to By; slightly acid (field pH 6.5).

Bat 17-26 Strong brown (7.5YR5/6) (fresh soil) sandy clay loam; weak very fine and fine subangular blocky
structure; very friable, slightly sticky and slightly plastic; common very fine and few fine roots; clear
and smooth boundary to Bs; strongly acid (field pH 5.5).

Bs 26-55 Yellowish brown (10YR5/6) (fresh soil) sandy loam; weak fine and medium subangular blocky
structure; very friable, slightly sticky and slightly plastic; common fine roots; clear and smooth
boundary to Bg; strongly acid (field pH 5.5).

B4 55+ (90)  Brownish yellow (10YRG6/6) (fresh soil) sandy loam; weak fine and medium subangular blocky
structure; very friable, slightly sticky and slightly plastic; few very fine and fine roots; strongly acid
(field pH 5.5).
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A9 10 UAAIANHOIZATUTIUTBIAUIBNGAA1T9AAUT 9

Soilno.: qAd1TIARAUN 9

m Soil properties in field

m m General information on the soil Date: April 21, 2010
Topography undulating to rolling Run off moderate

Slope (%) 6-12 Ground water (m) -

Landform denudation surface Climate tropical monsoon

Parent material residuum (sandstone) Annual rainfall) (mm) 1,500 - 2,500

Elevation (from MSL) (m) 54 (by GPS) Mean temperature (°C) 26

Drainage well drained Vegetation/land use secondary forest

Permeability rapid Location Latitude 8058 1" N

(UTM) 479411E, 991197N Longitude 98048’ 46" E

= m Soil profile description

Soil Soil depth Soil profile description
horizon (cm)

A 0-5 Brown (10YR4/3) (fresh soil) sandy loam; moderate fine and medium subangular blocky structure;
friable, slightly sticky and slightly plastic; many fine and common very fine roots; strongly acid
(field pH 5.5).

Bit 5-20 Strong brown (7.5YRA4/6) (fresh soil) slightly gravelly sandy clay loam; moderate fine and medium
subangular blocky structure; friable, slightly sticky and slightly plastic; common fine roots;
strongly acid (field pH 5.5).

B21 20-45 Yellowish brown (10YR5/6) (fresh sail) slightly gravelly sandy loam; weak very fine and fine
subangular blocky structure; friable, slightly sticky and slightly plastic; common fine roots;
strongly acid (field pH 5.5).

B2 45+ (60) Dark yellowish brown (10YR4/4) (fresh soil) gravelly sandy loam; weak very fine and fine subangular

blocky structure; slightly hard, friable, slightly sticky and slightly plastic; few fine roots; common
medium and coarse angular fragments of sandstone; strongly acid (field pH 5.5).

VEGQUIVT R 1. NUNTIARUNIIETUNA 3-5 NN, nudndntiestzlulufuszazANAn 0-45 Ti. waznLieuiuna1a
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uanilasulatiAegludofesas  13.91+40.41-144.65+0.29  AnluAunNEuInAMNENAL 104
= = o o = < Yy a & A o a aa
wanuanidasuliluseaumnags Wanasunneanudapulununansdndununi aou
@mmumzﬂmmummﬂmﬂmmﬁmuma*mmLmuimmwm (Ne9auELM s dRAY, nTusiau

‘Vlﬁu 2535; ﬂﬂ\‘i@’]i")@ﬂu mmwmmmmu 2523; ‘W"'\]‘LLEI 2544, ’rlﬂ?ﬂ 2534, ‘ﬂﬂﬁ‘ﬂ 2533)



¥

31

! P |
FN99T 11 UAAIKNANIIALATITTLUR AuLazqndnsaa AUl Ui ANEN
qAANIIRRY  FTAUAINAN IUIRBUNIARY dedu AAAIARY  FTAUAINAN VUNABYNIARU dedu
(1.) % Wtlen % N8l % N9l (1.) % Wilen % N7euile % N3E
1 0-10 18.11 22.00 59.89 Sandy loam 6 0-10 20.65 15.17 64.18 Sandy clay loam
10-25 21.22 18.55 60.23 Sandy clay loam 10-33 25.16 13.06 61.78 Sandy clay loam
25-55 22.05 16.69 61.26 Sandy clay loam 33-60 28.99 16.54 54.47 Sandy clay loam
55+ 22.04 17.29 60.67 Sandy clay loam 60-90 33.14 12.94 53.92 Sandy clay loam
2 0-10 22.49 17.39 60.11 Sandy clay loam 90+ (110) 30.91 13.11 55.98 Sandy clay loam
10-28 22.66 21.28 56.46 Sandy clay loam 7 0-5 31.20 33.23 35.56 Clay loam
28-56 22.00 23.42 54.58 Sandy clay loam 5-25 32.33 21.64 46.03 Sandy clay loam
56-80 23.85 20.10 56.05 Sandy clay loam 25-40 30.98 21.58 47.44 Sandy clay loam
3 0-15 20.01 15.19 64.80 Sandy clay loam 40+ (60) 27.40 17.67 54.93 Sandy clay loam
15-28 22.73 14.65 62.61 Sandy clay loam 8 0-8 19.91 25.33 54.76 Sandy loam
28-55 23.56 13.79 62.64 Sandy clay loam 8-17 18.55 12.62 68.83 Sandy loam
4 0-12 19.91 18.30 61.79 Sandy loam 17-26 25.27 17.54 57.19 Sandy clay loam
12-30 22.17 15.42 62.41 Sandy clay loam 26-55 17.92 14.64 67.44 Sandy loam
30-50 25.58 13.94 60.48 Sandy clay loam 55+ (90) 19.11 17.43 63.47 Sandy loam
50-75 27.84 15.78 56.38 Sandy clay loam 9 0-5 19.31 15.59 65.09 Sandy loam
75-100 29.12 16.50 54.37 Sandy clay loam 5-20 21.60 14.52 63.88 Sandy clay loam
100-145 31.80 13.91 54.29 Sandy clay loam 20-45 17.55 11.28 7117 Sandy loam
5 0-8 19.18 18.74 62.08 Sandy loam 45+ (60) 18.75 13.73 67.51 Sandy loam
8-18 22.76 16.30 60.95 Sandy clay loam
18-40 24.67 12.51 62.82 Sandy clay loam
40+ (50) 24.59 10.70 64.71 Sandy clay loam
NNENUR: sandy loam = AiugauLlunae

clay loam = AudauLlumilen
Sandy clay loam = AuguwmReaLUNge
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P9 12 LLZWNN@ﬂﬁ?aLﬂ?’]féﬁm\lﬁaﬂ’]\uﬂﬁLLﬁ@Z’iﬂZﬁﬂ?Q@auﬁluﬁuﬁﬁﬂﬂﬁ
419931 SLALAYINAN pH 189AU EC 7249A1 Bunzadng duindansuen  Tulnsiauiionas Waanaia HE

(3. (1:5, ﬁu:ﬁw) (uScm ™) (n5u nn.’) (n5u nn.’) (n5u nn.’) ffhalsdlom  Aifudsslamd

(xn. nn." (wn. nn.’")

1 0-10 5.06+0.21 8.40+0.00 23.10£1.56 13.40+0.85 1.16+0.07 8.73+0.13 14.64+0.59

10-25 5.63+0.37 3.40+0.00 13.10£0.71 7.60+0.42 0.70£0.00 4.24+0.25 16.19+0.33

25-55 5.61+0.21 2.00+0.14 9.50+0.28 5.50+0.14 0.60+0.00 5.64+0.13 5.56+0.03

55+ 5.47+0.01 2.10+0.14 9.75+0.64 5.65+0.35 0.60+0.00 5.41+0.13 5.52+0.06

2 0-10 6.29+0.21 19.26+0.07 57.60+0.42 33.50+0.28 3.60+0.00 103.61+0.03 18.27+0.57

10-28 6.28+0.02 9.20+0.14 43.95+2.90 25.55+1.63 2.40+0.00 63.77+0.23 10.11+0.12

28-56 6.39+0.18 6.55+0.35 43.35+0.49 25.20+0.28 2.00+0.00 37.24+0.26 10.96+0.00

56-80 6.44+0.25 4.56+0.07 40.20£0.71 23.40+£0.42 1.95+0.07 35.10+1.32 8.10+0.04

3 0-15 5.27+0.16 5.25+0.21 24.60+1.41 14.30+0.85 1.20+0.00 5.34+0.08 17.09+0.66

15-28 5.37+0.05 1.70+£0.14 12.45+0.49 7.25+0.35 0.70+0.00 3.21+0.17 8.64+0.02

28-55 5.62+0.03 1.85+0.07 9.25+0.07 5.35+0.07 0.50+0.00 3.81+0.12 6.60+0.00

4 0-12 6.22+0.03 156.40+0.14 48.20+£1.98 28.00£1.13 2.40£0.00 13.76%0.00 13.84+0.17

12-30 6.03+0.13 4.70+0.28 23.10+0.28 13.40+0.14 1.30+0.00 6.57+0.13 11.18+0.25

30-50 5.94+0.25 3.40+0.14 17.256+0.78 10.00+0.42 1.00+0.00 5.47+0.39 9.73+0.20

50-75 5.84+0.08 3.20+0.14 16.45+1.06 9.566+0.64 1.00+0.00 4.54+0.12 7.23+0.03

75-100 5.94+0.10 2.80+0.14 15.40+0.14 8.95+0.07 1.00+0.00 6.45+0.01 4.16+0.06

100-145 6.29+0.11 3.10+0.14 13.10+0.85 7.60+0.42 0.90+0.00 1.74+0.13 4.22+0.01

5 0-8 6.09+0.08 3.30+0.00 42.80£1.70 24.90£0.99 2.156%0.07 18.96+0.13 11.256+0.09

8-18 6.14+0.13 1.95+0.07 16.80+0.14 9.75+0.07 0.85+0.07 9.2340.51 8.10+0.23

18-40 6.18+0.07 2.25+0.07 10.35+0.35 6.05+0.21 0.60+0.00 8.79+0.25 4.96+0.05

40+ 6.00+0.25 1.65+0.07 5.70+0.28 3.30+0.14 0.45+0.07 6.76+0.39 3.56+0.04

wewe:  pH = A1dfisenau EC = Aanuannnsalunisti i
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AN (sin)

SLAUAINAN

AunsiAnfuan

Tulnsiauianun

419931 pH 22971 EC 210951 UG Waanaia HE
(3. (1:5, ﬁu:ﬁw) (uScm ™) (n5u nn.’) (n5u nn.’) (n5u nn.’) ffhalsdlom  Aifudsslamd

(xn. nn." (wn. nn.’")

6 0-10 5.45+0.25 3.60+0.14 22.20+0.28 12.90+0.14 1.10+0.00 7.04+0.13 10.91+0.10

10-33 5.11+0.10 1.90+0.00 10.15+0.21 5.90+0.14 0.70+0.00 5.31+0.25 4.25+0.01

33-60 5.26+0.07 1.85+0.07 13.20+0.99 7.70+0.57 0.80+0.00 7.68+0.12 4.27+0.08

60-90 5.27+0.19 2.55+0.21 10.70+0.71 6.20+0.42 0.70+0.00 7.04+0.25 3.70+0.01

90+ 5.43+0.08 1.55+0.07 6.75+0.21 3.90+0.14 0.60+0.00 7.37+0.26 4.79+0.08

7 0-5 5.45+0.03 17.85+1.06 39.70+2.55 23.05+1.48 2.45+0.07 8.18+0.38 17.84+0.17

5-25 6.27+0.05 1.35+0.07 8.70+0.14 5.05+0.07 0.70+0.00 8.16+0.26 8.21+0.60

25-40 6.17+0.15 2.45+0.07 3.85+0.21 22.25+0.07 0.50+0.00 8.84+0.25 9.06+0.18

40+ 5.9340.13 1.40+0.00 3.60+0.14 2.05+0.07 0.40+0.00 7.46+0.38 14.73+0.22

8 0-8 5.69+0.01 7.95+0.35 26.20+1.56 15.25+0.92 1.50+0.00 6.21+0.12 19.16+0.31

8-17 5.584+0.02 2.65+0.07 6.25+0.21 3.65+0.07 0.50+0.00 5.96+0.13 10.42+0.21

17-26 5.72+0.03 2.20+0.14 5.60+0.00 3.20+0.00 0.50+0.00 7.51+0.26 11.19+0.17

26-55 5.92+0.07 1.25+0.07 2.80+0.14 1.65+0.07 0.30+0.00 7.33+0.12 11.37+0.42

55+ 5.74+0.13 1.30+0.00 2.45+0.07 1.45+0.07 0.30+0.00 8.35+0.13 16.47+0.30

9 0-5 5.30+0.30 3.40+0.14 15.55+0.21 9.05+0.21 0.90+0.00 4.39+0.25 9.98+0.19

5-20 5.42+0.10 2.55+0.07 10.05+0.35 5.85+0.21 0.60+0.00 4.29+0.12 4.14+0.10

20-45 5.45+0.13 1.65+0.07 5.55+0.07 3.25+0.07 0.35+0.07 3.34+0.25 7.29+0.08

45+ 5.52+0.23 1.65+0.07 8.90+0.42 5.20+0.28 0.50+0.00 4.03+0.00 4.33+0.01

VLR

pH = AfjATensiu

EC = AnAnuaningalunistia tniin
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AN99R 12 LLZWNN@ﬂﬁ?aLﬂ?’]féﬁm\lﬁaﬂ’]\uﬂﬁLLﬁ@Z’iﬂZﬁﬂ?Q@auﬁluﬁu‘ﬁﬁﬂﬂﬁ GR)
AANRRAU  FTALAINAN wARLTEN unnides Twunaides Tnihe CEC BS n3n azgRiflaw
(13.) fuanuaeuly  Auanwldeuld  Auanwdsuld  Auanulaeuld (cmolckg™) (%) fuanlasuly  Auanilaeuld
(cmolckg’1) (cmolckg’1) (cmolckg’W) (cmolckg’1) (cmolckg’W) (cmolckg’W)
1 0-10 0.38+0.01 1.14+0.02 0.44+0.01 0.04+0.00 4.90+0.28 40.63+2.72 0.71+0.04 0.60+0.06
10-25 0.19+0.00 1.18+0.00 0.33+0.01 0.04+0.00 4.22+0.11 41.13+1.27 0.81+0.02 0.70+0.00
25-55 0.10+0.01 1.23+0.03 0.36+0.01 0.03+0.00 4.72+0.06 36.24+1.03 1.26+0.00 1.21+0.00
55+ 0.13+0.00 1.30+0.03 0.37+0.01 0.03+0.00 4.79+0.13 38.15+0.63 1.26+0.00 1.07+0.00
2 0-10 13.92+0.45 2.45+0.04 0.78+0.01 0.02+0.00 14.21+0.74 121.03+9.10 0.10+0.00 0.02+0.00
10-28 10.36+0.03 1.73+0.02 0.63+0.01 0.02+0.00 14.72+0.33 86.50+2.01 0.03+0.00 0.03+0.01
28-56 11.32+0.39 1.08+0.00 0.54+0.00 0.02+0.00 14.35+0.11 90.30+2.04 0.03+0.00 0.02+0.00
56-80 11.89+0.32 0.79+0.01 0.27+0.01 0.02+0.00 14.86+0.64 87.28+1.50 0.03+0.00 0.02+0.00
3 0-15 1.88+0.01 0.92+0.00 0.324+0.00 0.02+0.00 5.35+0.07 58.69+0.51 0.524+0.02 0.42+0.00
15-28 2.134+0.01 0.39+0.00 0.10+0.00 0.02+0.00 5.09+0.01 51.82+0.21 1.10+0.02 1.02+0.01
28-55 4.10+0.06 0.41+0.01 0.09+0.00 0.03+0.00 5.27+0.00 87.67+1.07 0.86+0.00 0.83+0.00
4 0-12 8.86+0.05 2.46+0.0 3 0.81+0.00 0.04+0.00 8.41+0.07 144.65+0.29 0.05+0.00 0.02+0.00
12-30 3.62+0.04 1.33+0.04 0.41+0.01 0.03+0.00 6.21+0.10 86.57+2.63 0.10+0.00 0.07+0.00
30-50 3.36+0.12 1.48+0.01 0.33+0.02 0.02+0.00 6.32+0.28 81.92+1.54 0.08+0.01 0.05+0.00
50-75 3.08+0.01 1.54+0.03 0.36+0.00 0.02+0.00 6.67+0.07 74.97+0.58 0.15+0.00 0.12+0.00
75-100 3.06+0.02 1.32+0.02 0.29+0.01 0.03+0.00 6.80+0.21 68.98+2.19 0.35+0.00 0.29+0.00
100-145 5.34+0.01 1.28+0.01 0.18+0.00 0.03+0.00 8.17+0.11 83.48+1.16 0.03+0.00 0.02+0.00
5 0-8 5.21+0.15 2.60+0.02 0.78+0.00 0.02+0.00 10.41+0.57 82.73+2.92 0.08+0.00 0.05+0.00
8-18 3.37+0.13 1.84+0.01 0.51+0.00 0.02+0.00 8.29+0.06 69.23+1.98 0.05+0.00 0.05+0.00
18-40 3.47+0.03 1.81+0.02 0.36+0.01 0.02+0.00 8.38+0.08 67.49+1.44 0.14+0.01 0.11+0.01
40+ 2.07+0.02 2.21+0.00 0.51+0.01 0.02+0.00 8.20+0.13 58.54+1.08 0.43+0.00 0.39+0.00

VLR

CEC = Arannuqlunisuanilaauuanlansunssiu

BS = AnAdNaNsaseuanuaniasuls
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AN99R 12 memmﬁLmﬁzﬁmﬁﬁmqLm‘jLLﬁi@zﬂgmﬁﬂm@auﬁluﬁuﬁﬁﬂm GR)
AANRRAU  FTALAINAN wARLTEN unnides Twunaides Tnihe CEC BS n3n azgRiflaw
(13.) fuanuaeuly  Auanwldeuld  Auanwdsuld  Auanulaeuld (cmolckg™) (%) fuanlasuly  Auanilaeuld

(cmolckg’1) (cmolckg’1) (Cmolckg’W) (cmolckg’1) (Cmolckg’W) (Cmolckg’W)

6 0-10 1.29+0.02 0.67+0.00 0.30+0.01 0.02+0.00 4.42+0.01 51.42+0.56 0.73+0.04 0.60+0.04
10-33 0.33+0.01 0.44+0.01 0.19+0.01 0.02+0.00 4.17+0.10 23.27+0.89 1.96+0.00 1.73+0.06

33-60 1.06+0.01 1.21+0.01 0.22+0.00 0.03+0.00 6.40+0.06 39.30+0.46 1.71+0.00 1.55+0.00

60-90 0.37+0.00 1.562+0.01 0.16+0.00 0.04+0.00 7.27+0.19 28.78+0.56 3.02+0.02 2.87+0.06

90+ 0.42+0.01 2.60+0.03 0.14+0.00 0.04+0.00 8.25+0.35 38.83+1.12 3.10+0.00 2.98+0.01

7 0-5 5.34+0.02 2.07+0.01 0.48+0.02 0.04+0.00 9.80+0.15 80.81+0.72 0.02+0.00 0.02+0.00
5-25 4.08+0.05 1.67+0.01 0.18+0.01 0.02+0.00 8.02+0.03 74.00+0.88 0.03+0.00 0.02+0.00

25-40 3.83+0.06 1.33+0.01 0.13+0.00 0.03+0.00 7.39+0.00 71.92+0.67 0.02+0.00 0.02+0.00

40+ 1.94+0.01 0.90+0.01 0.12+0.00 0.02+0.00 4.33+0.11 68.73+1.96 0.02+0.00 0.02+0.00

8 0-8 2.22+0.09 1.60+0.01 0.30+0.01 0.03+0.00 5.39+0.04 76.73+2.31 0.03+0.00 0.02+0.00

8-17 1.31+0.03 1.02+0.04 0.09+0.00 0.02+0.00 3.50+0.02 69.81+1.60 0.20+0.00 0.12+0.00

17-26 1.34+0.01 1.12+0.01 0.07+0.00 0.02+0.00 4.99+0.18 51.09+2.24 0.43+0.00 0.39+0.00

26-55 0.95+0.00 0.81+0.01 0.05+0.00 0.01+0.00 3.23+0.08 56.21+1.26 0.39+0.02 0.33+0.02

55+ 1.00+0.01 0.83+0.00 0.04+0.00 0.02+0.00 3.63+0.22 52.10+3.35 0.43+0.00 0.36+0.02

9 0-5 0.20+0.01 0.34+0.00 0.28+0.00 0.03+0.00 3.65+0.11 23.16+0.52 1.47+0.02 1.18+0.04
5-20 0.08+0.01 0.18+0.01 0.20+0.00 0.02+0.00 3.38+0.10 13.91+0.41 1.85+0.02 1.50+0.00

20-45 0.19+0.01 0.21+0.00 0.09+0.00 0.02+0.00 2.61+0.01 19.35+0.38 1.22+0.00 0.96+0.01

45+ 0.23+0.01 0.28+0.01 0.08+0.00 0.02+0.00 3.30+0.02 18.21+0.31 1.54+0.00 1.24+0.00

wanewe:  CEC = Aanidqlumsuanildasuuenlensuaesdu  BS = Arpanudusmdasaiuaniaauls
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2.2 qad159aRuN 1

NANNIANENANTIN NN MU UATILGLISEN999P (A9 11 WAz 12) Wudn A
Futn (sxfumnuEnleszanns 0-25 @n. aniaa) WuRuiulunmeiaeusaumtleadunse
npennIAmteneglutdesFenas 18.11-21.22 aueeynianaautley ludasienay 18.55-22.00
LazaIneuNIANINe e lutaeiasay 59.89-60.23 doufudusne (zfunnaAniszanm 25 T
andafuathl) iWududumiisnlunsmeiauisenynianmearludosdorusy 22.04-22.05 1A
aun1anteutiveglutdosfesns 16.69-17.29 wazawinauniawianet ludasfesay 60.67-61.26
AuduniuRunsnd AN EensAtunang ﬁmﬂﬁﬁ?mﬁu (pH) Bgflute 4.90-5.89 (Fmadau
sydngRLn = 1:5) Fudusnuiflufunsadauniensetiunang ﬁmﬂﬁﬁ?mﬁu (pH) Bgflutdaa
5.46-5.75 au%uumﬂuﬁummmm@aslumiﬁﬂvd%@gslwﬁm 3.40-8.40 uScm” (8MTNAIUTTIING
Punin=1:5)  avhidaansznusiennasyifiulnresiuitn  Bunnduieingluauiierlugeg
13.10+0.71-23.10+1.56 nfu nn.” dnuludufifliunndwiedaglussdureudneindalunans
Banadlulnnauiomnlufuiaieglugee 0.70+0.00-1.15+0.07 nfu nn.” SadupuidiEunn
Tulmsaulusziusnanniein unnmeaneialugfidulsslomiefafaarludas 4.24+0.25-
8.73+0.13 un.nn.” dniuduiifiunnmearlesalugfidudss lemiiefielussiuinfdeudnsi
SannuiugiulugdfidudsslnieRadaeglugag 14.64+0.59-16.19+0.33 un.nn.” Saudlufi

T netulugndwlsylemisanalusy dus TFunnueaiounuanilaaulaian

|
o

agflugag 0.19+0.00-0.38+0.01 cmol kg dniluduiifsunnuaadaniiuanideuldlusziusi
ann sannuanii@esiiuaniaedldfieaglugas 1.14+0.02-1.18+0.00 cmol kg’ dpiiluduiia
Bannunni@aufiuaniaedlussiudunans Bunadnunadesiuvanaouldmmerlugas
0.33+0.01-0.44+0.01 cmolkg” SmiluAuifiunnivumadenfiuaniasuldluszdudunans
UsnaliuafiuaniasuldiAwini 0.04+0.00 cmolkg” AmduAuinsunalniiuaiiuan
Wasldlusziusnun  Bannsauazergfifleniuaniaeuldilenesgludas 0.71+0.04-0.81+
0.02 uaz 0.60+0.06-0.70+0.00 cmol kg™ AINAAL ﬂ?mmmﬁmﬂumﬂmﬂLﬂ?ﬁlﬂw,mmi@@@umm
PulAnelugag 4.22+0.11-4.90+0.28 cmolkg” SaifuAufifiunaenaglunsuaniaauusn
loseuresiulusysus ﬂ?mmmmﬁlmﬁqmmLm*ﬁ'meﬂﬁlﬂuié’ﬁm@fgﬂmﬁq\a’é@mz 40.63+2.72-
41.13+1.27  Snduiuifiiunnaudusresuaivanidsulilusiureudien  devedly
m‘wmmLLé’qﬁuﬁluﬁuﬁﬁﬂmﬁmLﬂuﬁuﬁ'ﬁﬁmwﬂqmmugimﬁlmzﬁurﬁ’ﬁa?ﬁm*unﬁim?a;@uimmﬁm
(ﬂmqmmumﬂ%ﬁﬁu, muﬁmm*ﬁ'ﬁu, 2535: NAYA1IIAAU, mmﬁmm*ﬁ'ﬁu, 2523: a9, 2534:
27195, 2533)

2.3 qAd1FIARUN 2
NANNIANENANTIN NN MU UATILGLISEN999P (A9 11 WAz 12) Wudn A
Funn (szdumuAnlszanns 0-28 1y, anaadw) WuAuuweatune RaunayNIALLTEY
aglutaaieray 22.49-22.66 sunaynIAnseuiiagludaeiesay 17.39-21.28 UarauInaynIA
naneae ludaeiasay 54.46-60.11 Aruputiuan (szAuAMNANUITHNL 28 @i, annRasuadll)
Hupudumiiandunseg Jawiseunianaetfludeadesas 22.00-23.85 1u1neun1ANTEuii
atflutdasFerny 20.10-23.42 uavawnaynpwmtaoet ludasfenay 54.58-56.05 Audunuiiuu



37
nsawaniles NANURASENAY (pH) agludag 6.14-6.43 (ﬁmmzﬁ'qmwdwﬁu:ﬁﬁﬂﬁ) Auduanaiiy
Aunsadnteatauilunans HATEeAu (pH) ogluday 6.26-6.61 FudunufluFuRTiA A
aunsnlunisinlwinagludae 9.10-19.30 uScm” (ﬁmmzﬁqmwdwﬁu:ﬁﬁﬂﬁ) aalidananseny
saniaRstyivinvesiiung  Buidusadngluaudaiegludes  43.95+2.90-57.60+0.42
nin nn.” SaduAuiduaewReiglusziugenn Banndulasauiomnluauised lugos
2.40+0.00-3.60+0.00 nfu nn." dnuluAufiftiunalulpnaulussiuliunans Piunumesvasa
luguiifuss tumdrefiafidaglugee 63.77+0.23-103.61+0.03 wn.nn.” SauluAufifiunm
weaveialugiiudsslomiefalussfugeann  Wunmiouzduluguidulss lomieRaan
agflugag 10.11+0.12-18.27+0.57 wn.nn.” daidupuidfunnsasiulugfiduls: tan e
lusziuin Bannuaadanfiuanidanulddanelugas 10.36+0.03-13.92+0.45 cmol kg™ Saiflu
i Bunnueadesivanaeuldlussiugenn Banuani@oafiuvanilfeuldiler lugos
1.73+0.02-2.45+0.04 cmolkg” dmifuRufiftsinnuuniifeninanaeuldlussfudunan
anntnunadasfiuanildewlfdiaglugas  0.63+0.01-0.78+0.01 cmol kg SailuAuid
Banntnunadasiiuaniddewlflussiigeann  Bandndeniiuanyfeuldimmint 0.02+
0.00 cmol kg SaluAuiidsunndnfenfiuanyaeullusssuiiann Panunsmuazezg it
ﬁLLﬂﬂLﬂa‘ﬂuvﬁﬁﬁ’]ﬂfﬂu’ﬁN 0.03+0.00-0.10+0.00 WAz 0.02+0.00-0.03+0.00 cmol kg muz%qﬁu
ﬂ?mmmqmlmmmﬂLﬂ@ﬂw,mmi@ﬂﬂmmmuum@ﬂum\i 14.21+0.74-14.72+0.33 cmol kg
fwwLﬂumummﬂ?mmmmmsluﬂmmﬂLﬂaﬂw,mmi@@@ummmﬂmmuﬂmnmq USanuAnuENs»
mmmemﬂLﬂ@ﬂuimum@qélumw@my 86.50+2.01-121.03+9.10  Suflupufiflfiunmaany
?éuﬁqm@qLU@ﬁLL@ﬂLﬂﬁlﬂuimuizﬁmp denaslunmaaudamluiuiidnedaidunuiisiaan
gananysniluszaugedmiunisasyivinaesivg (nesuaun s d R, nauWmnfiaw, 2535;
nasdnanaiu, nanaunfiau, 2523; afieR, 2534; afisi, 2533)

2.4 qad199aRuN 3

NANNIANENANTIN NN MU UATILGLISEN999P (A9 11 WAz 12) Wudn A
Futn (szfumNAnlszanns 0-28 1y, anEadw) WuAuuwTeatune AaunaynIALLTEY
agludaaFeray 20.01-22.73 swineyniAnseuiiegludaeiesay 14.65-15.19 UazauIABLNIA
nauatludaeiesay 62.61-64.80 Aruputiang (3zAuAMNANUITHNnL 28 @, annRasuadll)
Hupudumiiaaunaeg Jaweeynianaawindufessy 23.56 auineunianaawiiwiniuiae
ar 1379 uarmmiseunAwmtitawiniuiesas  62.64 PufuLudufunando LR RRETON
(pH)aelutag 5.15-5.40 (ﬁmmzﬁqmwdwﬁu:ﬁﬁﬂﬁ) Audusnalufunatunan ﬁﬂ"]ﬂﬁﬁ?m
A (pH) agludae 5.60-5.64 ﬁu%uuwﬂuﬁuﬁﬁmmmmmmlumiﬂﬂ%lﬁﬁmﬂuﬁw 1.60-5.40
uScm’’ (ﬁmiﬁmu@wdwﬁu:ﬁﬁ:%) ﬁﬁlqiﬂmw@ﬂizwu&iﬂmm‘%mLﬁuimmﬁuﬁm SIEFUalal!
SuviteinnluAuiirelutas 12.45+0.49-24.60+1.41 niu nn. SaiduAuidiiunndurietag
lusziuAaudnasndelunans ﬂ?mmiu‘immu%\mmmluﬁuﬁﬁﬁﬂfﬂuﬁiqa 0.70:0.00-1.20+0.00
nfu nn dadupuiiiunaduasaulussdusaunnden Banmeaneialuglidudlsslon]
sefadrnatlutos  3.2140.17-5.34+0.08  wn.an Saufufifiunnmeaneialugdiliu

A

dselomisianaluszdunn  Wunaiwzdulugdndulsslenidefadaegludos  8.64+0.02-
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17.06+0.66 un.nn."  ApduAundEuuineiulugUndudsslomisenalussdum - Uiunn
wpadesnuaniasuliiAnagTugogs  1.88+0.01-2.13+0.01  cmol kg’ AnuAuNHEN0
8 A = o o =2 o A A = vl 0
wpaiNuaniasulilussduannten Wunnusnidasiuanidaauldinegluder 0.39+
0.00-0.92+0.00 cmol kg™ AatfluAunffsunauuniidasnuanilasulilussius Buiniwuna-
desnuaniaauldiiaeglugos 0.10+0.00-0.32+0.00 cmol kg’ AnifluAunATHMINuNaTEN
Muanlasulduszaudinintenn Punulnneuiuanlaaulddaimingy 0.02+0.00 cmol kg™
o @ a oa a A = o o aa o = %
FndupundiBuutnseuiuanulaauldlussduainin Suunsauazezgliiasnivanulasuls
fAnaglutos 0.52+0.02-1.10+40.02 cmol kg’ Uay 0.42+0.00-1.02+0.01 cmol kg HANATAL
Paannannqglunisuanilaauwes loeaureshiuiipneglugoy  5.09+0.01-5.35+0.07  cmol kg
o @A ¢=II¢=I -QII a o 1 ¥ o AQI o
dpiununiEninaug lunsuanidasuuanlaseureshinluszdudeudenin dEunnianansi
weqiuanuanilasuliiiAeglutdeafesas 51.82+0.01-58.69+0.51 AnflupnniTuIMANENED
-QII -QII o dll Y a A&I -QIId o [~ a ¢=II¢=I
raqiuanuanidasuldlussduiunans  WeneslunnsnudaiuluiunAnedniufuniaoig
gaANANYIO I AUAAMFLNATALINT0INT (N99919uNWNg 1A, NINWRWTRY, 2535;
NOYAN9IARY, NINWINWNTAY, 2523; afieh, 2534; AiTh, 2533)

2.5 qad199aRUN 4

NANNIANENANTIN NN UL UATILGLISEN1999P (AN9197 11 WAz 12) Wudn A
Futn (sxfuAnuEnszanns 0-30 TN, anEaAw) WuRuiaulunmeiaeusumteaunse
npennIAmtaneglutdasFenas 19.91-22.17 aweeynianaautley ludasfenay 15.42-18.30
LazIInauNIANINE e luTeTasas 61.79-62.41 doufudusne (zfuAnaAnUszann 30 T
andafuathl) uhudumiiantune Huweeynianasedludosfeuay 25.58-31.80 1A
aun1anteutiveglutdosFerns 13.91-16.50 wazawinaunAwtaaeg ludasfeuay 54.29-60.48
Aufuuwlufunsatunasianaagntias HAnURTEAL (pH) agludng 5.94-6.24 (dhsndau
%ijﬁu:‘ﬁﬁ:%) Auduanaflufunsatunaianaagntias ﬁmﬂﬁﬁ?mﬁu (pH) g lugas
5.57-6.37 au%uumﬂuau‘ﬁ'ﬁmmfmmmmlumsﬁﬂﬂﬁmgﬂilmm 4.50-15.50 uScm' (83491
UANgRLN=1:5) ?ﬁlqiﬂdw@mzwummm‘%mLﬁuimmmﬁuﬁfﬂ TFannsuvizadng lumuiien
agflutng 23.10+0.28-48.2041.98 niu nn.” dnuduiifUsunnduwitedaglusziuthunaneds
geann Bunadlulnsauiommnlufuireslugas 1.3040.00-2.4040.00 nfu nn.” Sadumuia
Banndulanaulussiui  Bunomesveialugdfidulelandefadaetlugas 6.57+0.13-
13.76+0.00 un.nn.” dniuduiidliunnmearlesalugfifulss lam e lusziuaudreings
Uunang ﬂ?mmﬁmzﬁuhgﬂ‘ﬁ'Lﬂuﬂ?ziﬂmﬁ&iﬂﬁmﬁﬁqmﬂuﬁw 11.18+0.25-13.84+0.17 un.nn.”
SonumundBunaiusiuugdfiduls e liefalussiusn  Waunoueadasfiuvanaols

HAnagflutag 3.62+0.04-8.86+0.05 cmol kg AnluAundFuaadannuani asulflusy iy

o K

prdetunane  dnnauanidasnuandasuldfipneglugos  1.33+0.04-2.46+0.03 cmol kg’

1%

AndupundBunausnidasnuan asulilussduiunas  Buulnunadasiuani asulsd
Henegluto  0.41+0.01-0.81+0.00 cmolkg  —AnduAunilEiwunadasnLanaauld
Tuszauiunanedege WunalnpennuaniasulsiiAieglugee 0.03+0.00-0.04+0.00 cmol kg

AndupundiBunatnaeunuanulaauldlussausiuin Buiunsauavezgiibaniuaniasuls
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HAnagflutag 0.05+0.00-0.10+0.00 wag 0.02+0.00-0.07+0.00 cmol kg AMNAIAL 1FN10MAINA
lunsuanilasuupnleseausesiuiisnaglugor  6.2140.10-8.41+0.07 cmol kg’ Soulufudiil
ﬂ?mmm’m@ﬂumﬂmﬂLﬂ?ﬁlﬂmmm%@@ummﬁﬂmzﬁuﬁ@u%’ﬁarﬁ"w URunuenaansieLa
ﬁLLaﬂLﬂ?ﬁlﬂu%’ﬁmmﬂwﬁqﬁ@my 86.57+2.63-144.65+0.29 SonluAuiiffiunnpuaNiTes
mzﬁﬁuamﬂ?ﬁlﬂﬂmmyﬁum meﬂumwmuLmeﬂuwuwmmamLﬂumuwumm@mmumm
luivmummﬂmﬂmqmmum@mmLmuimmwm (nesnquaum s dRAY, nauianniau, 2535;
nasdnanaiu, nanmunfiau, 2523; afieR, 2534; afisi, 2533)

2.6 9ad1999RUN 5

NANNIANENANTIN NN MUAENUATILLISEN909P (A9 11 WAz 12) Wudn A
Futn (srfuAnuEnszanns 0-18 @n. aniaaw) WuRuiaulunmeiaeusaumteaunse
npennIAmtnegludesFenas 19.18-22.76 1unaynanaautley ludasienay 16.30-18.74
LazaInauNIANINe e lutaeiatay 60.95-62.08 doufudusne (zfunnaAniszann 18 T
aniafuathl) uhudumiantunae Huweeynianaseyludafeuay 24.59-24.67 1ua
aumanieutlsegludadienar 10.70-12.51 uazawneyniamilaneglutacionas 62.8264.71
mmuumﬂumummmu@ﬂ HenBenau (pH) eglutae 6.03-6.23 (Ehsdauszuineiu: 1h=1:5)
Autudnadudunsaiunanedensadnifen SAndfFenau (pH) agfludag 5.82-6.23 Auduuwily
ﬁu*ﬁ'ﬁﬁ'ﬁmmmmmlmﬁ?ﬂﬂﬂ/\lﬂﬁmﬂum’w 1.90-3.30 uScm’’ (@j”mﬁmmwdmﬁu:ﬁﬁﬂﬁ) 4
Tldsmansenusonssnivinessiuieg  Sunneuvisednglufuisegludes  16.80+0.14-
42.80+1.70 nfu nn AaduduifiSunnduideinglussiulunaiege Banadulnsa
Fovamluauilenagludas 0.85+0.07-215+0.07 nfu nn." Sadupuidsunndulpnanluszdy
fnannistunans Bunnmeanlesaluguidulss lemidefiafieiasludag 9.23+0.51-18.96+0.13
unnn Sadluduinssnureanesalugiiulss lenieRelussiureudrannterendnogs
ﬂ?mmﬁmzﬁﬂugﬂﬁ'Lﬂuﬂiximﬁr}i@ﬁmﬁmmﬂuﬁw 8.10+0.23-11.25+0.09 wn.nn.”  Amifly
i BunatusilugUiduls lonbieRelussdusn Bunuea@auiiuanaeuldilen
agflutng 3.37+0.13-5.2140.15 cmol kg dniluduiiftsinnuaadaniiuanideuldlusziusi
fethunans Bannuunil@enfiuanyfeulgmmerlugas 1.81+0.01-2.60+0.02 cmol kg dniilu
it Sunauunid@anfiuanufauiflussiudunans Bnntwnadenivanilaeuladien
agflugag 0.51+0.00-0.78+0.00 cmolkg’ Aaiuduifiiualnwnadeninanfouliluszi
thunaeiiegs Uanalnfesfiuanildedldfiswindy 0.02+0.00 cmolkg” daiflupuitifunns
Aenfuanidedlfluszdusinann Baunsaiuaniaeuldilaiaglugag 0.05+0.00-0.08+0.00
cmolkg”!  Wunmergiliflenfuanuaeulfivind 0.05+0.00 cmolkg” LBumuenglums
LL@ﬂLﬂﬁlﬂwmmi@@@mmﬁuﬁm'ﬁ@ﬂ'élwﬁqa 8.29+0.06-10.41+0.57 cmol kg~ FauiupuniiBunns
mﬁmlmmmﬂLﬂ@ﬂmmmi@@@ummmﬂmvmum@umqmmmuﬂmq BannupudnfaTasiLa
mmﬂLﬂ@ﬂu%quhmqw@mz 69.23+1.98-32.73+2.82 Aniluduiinisunnipudniasiua
fuaniaeuldlusziununansiege denaslunmaaudamluiuiidnedadunuiisiaon
gananysniluszautunawdmiunisasou e (Ne9eusunsldiau, nauimuniin,
0535 N4GNI9ARW, NINWRAILNTIAL, 2523; 97i3R, 2534: aAsA, 2533)
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2.7 qad1999RuN 6

NANNIANENANTIN NN MU UATILGLISEN999P (A9 11 WAz 12) Wudn A
Futn (srfuAnuEneszanns 0-33 @u. aniaa) WuRuiulunmeiaeusumteaunse
npennIAmtenelutdasFenas 20.65-25.16 1unaynanaautley ludasienay 13.06-15.17
LazaInauNIANINe et lutaeiatay 61.78-64.18 doufudusne (zfuanaAniszann 33 T
andafuathl) uAudumiiaatunme Huweeynianaserludosfeuay 28.99-33.14 1ua
aun1anteutieglutdosferns 12.94-16.54 wazawimaunawmtaneg ludasfesay 53.92-55.98
AufuuwiluAunsadadensatunang ﬁmﬂﬁﬁ“&mﬁu (pH) 2glutag 5.04-5.63 (dR3daUITNIN
ﬁu:ﬁ’]:1:5) Auduanaflufunsade HeAnUTEAn  (pH) atfludag 5.13-5.48 Audunwflupung
ArANaNnsn unsT Infeglutas 1.90-3.70 uScm” (é’mmmmzijﬁu:ﬁﬁﬂﬁ) aaluidana
nsznusanisasayiiuinressiuit dsunndurisedng luAulpeglugos 10.15+0.21-22.20+0.28
nin nn! aniduAuidisnnsuineiaglussiuAeudnnntelunans Bunadlulnsauiome
lufuflenaglugag 0.70+40.00-1.10+0.00 nfu nn.” doduduidsunndulanauluszdusannis
i Psanoueavlesaluguiiiulss lamidefafidaglugag 5.31+0.25-7.04+0.13 an.nn.” Saiiu
PufiihBunameanefalugfldudsstaniefinlussiundereudnenn  Bunaiuzdulugld
Dutlszlamdsafaianaglugas 4.25+0.01-10.91+0.10 un.nn.” SaidupuffiFunaiuzdulug
fiihulslomieRalussiuin unnueaidenianiaeuldildiaglugag 0.33+0.01-1.29+0.02
cmolkg'  amfhupuiiitsinnueeeniivandeuldlusziuaann Bunusniidesiiuan
wAsl#lFagudag 0.44+0.01-0.67+0.00 cmol kg dniluAuiidiSunnuanideuivaniae
usssuin  Bunabwmadenivanasuldfldegludes  0.19+0.01-0.3040.01 cmolkg”
SovumuidBunainuna anfiuanfeuldlussiununnien  Buatniusiiuanaols
AL 0.02+0.00 cmol kg dailuauinEuad s iivanasuldlusziusann Bauno
nanuazazgiiilonianiaeuldflaesudes 0.73-40.04-1.96+0.00 uaz 0.60+0.04-1.73+0.06
cmol kg’ AINAIAL ﬂ?mmmm@ﬂumﬂmﬂLﬂ?ﬁlﬂummi@@@mmﬁuﬁmﬂq’hsﬁw 4.17+0.10-
4.42+0.01  cmol kg’ féTmLﬂuauﬁ'ﬁﬂ?mmmm@ﬂumﬂmﬂLﬂﬁlﬂwmm%@@ummﬁﬂmzﬁuﬁﬁ
Bannpuanireuaiiuanilanulidane lugasanas 23.37+0.89-51.42+0.56 Saiflupniid
Bannpuansaresuaiiuanilaeuldluszdumdeaiunans dlenedlunmeuudanuluitug
ﬁﬂmﬁmLﬂuﬁuﬁ'ﬁm’]wqmmmgmﬁmzﬁur;‘i'ﬁzﬁmﬁ*umm?m;Lﬁuimmﬁm (nesausuns i,
naNaufiAu, 2535; nesdnananu, neuauNRiRY, 2523; iR, 2534; afisi, 2533)

2.8 qad19IARUN 7

NANNIANENANTIN NN MU UATILGLISEN999P (A9 11 WAz 12) Wudn A
Futn (szfuANANLsznn 0-25 T, A1nfaRy) R umTafeRudaumiianune
npennIAmtenegludesFesas 31.20-32.33 1uneynianaauthey ludasfenay 21.64-32.33
LazaIneuNIANINe e lutaeiasay 35.56-46.03 doufudusne (zfunnaAniszanm 25 T
andafuathl) uhudumiiantunsme Huweeynianaserludasfesuay 27.40-30.98 1u4a
aun1anteutiveglutdosFerns 17.67-21.58 wazawinauniawitanet ludasfesay 47.44-54.93
AutuuwiluAunadaiensaidntios ApnUfisensu (pH) eglutdae 5.43-6.30 (ERsdauszndna
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v v
a o a o

Aun=1:5) Auduaradufunaatunarsiansadniias HANURRENAW (pH) aglutdas 5.84-6.27

AudutluauniArauainnsnlunisin inegludag 1.30-18.60 uScm™ (BRsdausTUdNA:
ih=15)  avhidwansznuseniasydulnmediuis Bundwiedagluiudmerludas
8.70+0.14-39.70+2.55 nfu nn.”" daiduAuidiiunnduriteiaglusziuintege Bunallulnsa
Frovamluauilenaglugas 0.7040.00-2.45+0.07 ndu nn.” daduduiiilunadlulnsiaulusssus
anndathunan  unnleaneialugfidulsslonbiefafaeylutas  8.16+0.26-8.18+0.38
wn.nn.” E%TmLﬂuﬁuﬁﬁﬂ?mmmmwm@hgﬂﬁLﬂuﬂiz‘lmﬂrﬁi@ﬁﬂmzﬁuﬁ@u%«?ﬁ UFnnauninuzu
luguiifusstumdrefiafidaglugee  8.2140.60-17.84+0.17  wnnn.”  SaufluAufiunm
fugiuugdfidudslanblefrlusiui  Wunnues@onivanudoulifaerlude 4.08+
0.055.34+0.02 cmolkg’  AniduRufiitsinnuaadniivanauuldlusziuatelunans
annuaniideniuanifouldflenegludes  1.67+0.012.07+0.01 cmolkg' AmiluAuid
Bannunni@euiiuaniaeldlussiudunans Bunadnunadesiuvanuaouldmmerlugas
0.18+0.01-0.48+0.02 cmol kg’ AndupufifitsunninunaFesiivanaeuldlusziunannis
thunane Bsnadndesiuanilaeuldfiaaglugag 0.02+0.00-0.04+0.00 cmol kg dmiflupuiid
Bannlndesivanuasulilusiusann Bunnsauazesgfifeaivanuaauldnmedlugag
8.16+0.26-8.18+0.38 uax 0.60+0.06-0.70+0.00 cmol kg HINAIAL 1FNIUAMNAlUNNTLAN
wasuanlaneusesduiietlugag 8.02+0.03-9.80+0.15 cmol kg’ SonuAuiifliunnnug
tumausnuAuuarlaseutadulusfudandnein Binnsduissauafisanuden e
aglutaFeeay  74.00+0.88-80.80+0.72 Sonuduiifiinupuanmseuaiiuanidaauli
FTAUUNUNANTINg meﬂumwmuLL@qmququﬂﬂwqqmL‘flumuwummmmumnﬁmvmu
mmﬂmﬂmqmmumimmLmu‘ﬂmmwm (nesauaum s dRaY, nauiuniiau, 2535 nes
dnenmiu, nanTannTiau, 2523; afish, 2534; afish, 2533)

2.9 9ad1999RUN 8

NANNIANENANTIN NN MU UATILGLSEN909P (A9 11 WAz 12) Wudn A
Futn (srfuAnuEneszanns 0-26 TN, aniaa) WuRuiulunmeiaeusuwteaunse
npennIAmtnelutdesFenas 18.55-25.27 auaeyniananautley ludasfenay 12.62-25.33
LazaInauNIANINe e lutaeiatay 54.76-68.83 doufudusne (zfuAnaAniszanm 26 T
andafuathl) Wufusautunaeg Haweeynienaeedludasfesas 17.92-19.11 111nayNA
noeutiveeludosFesns 14.64-17.43 uazauwiseuniamienagluinaienas 63.47-67.44 Ay
Furnuflupunantiunans ﬁmﬂﬁﬁ“&mﬁu (pH) agflutae 5.56-5.74 (ﬁmmzﬁ'qmwdwﬁu:ﬁﬁ:tS)
Auduanaflufunalunang Apdfisensu  (pH) eglude  5.65-5.97 Auduuu AL
ArANaNnsnunsT Infeglutes 2.10-8.20 usem” (ﬁmiﬁmuimdmﬁu:ﬁﬁ:%) Falaid
nansenusanisasiuinaessiuie eunnguvsedngluauilaagluges 5.60+0.00-26.20+1.56
nn nn." anduAuitisinnauneiaglussiumdereuinegs Bunndlulnsauiomeluauiien
agflugne  0.05+0.00-1.5040.00 nfu nn.'  SaduAuidiunndulanaulussdusianniein
Usannmeanlafaluguiidulss lemideftaflaasludas 5.96+0.13-7.51+0.26 un. nn.”" Saullufiu
fihBunnmeanlefalugfldudsslenddefinlussiundedendnen s uziulugfdu
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Uslumiseftaisnaglugas 10.4240.21-19.16+0.31 un.nn.” daiuduiidliunniusiulugld
Duslamdefarlusziusn Wunnuaadoninanudouldiaesludes 1.31+0.03-2.22+0.09
cmolkg'  AnduAuitiBunnuaadeniuanilasuldlussusmanion  Bunnuanilided
uanianulédaneglugag 1.02+0.04-1.6040.01 cmol kg’ AmfluAuifilFunauunil@eniiuan
wasldlusziutunans Banntvinaiesiivanilaeuldfideglugee 0.07+0.00-0.30+0.01
cmolkg'  AniduRufiitiinninuna@enivanaeulflusziuanannienn  Wunnlnied
uanidanulédaneglugas  0.0240.00-0.03+0.00 cmolkg’  AnuluAufidliunalmFeniuan
Wasldlusziusun  Bannnsauazargliflenfuaniasuldfleesgludas 0.03+0.00-0.43+
0.00 WAz 0.02+0.00-0.39+0.00 cmol kg™ AMNATAL ﬂ?mmmmﬂumﬂmﬂLﬂ?ﬁlﬂw,mmi@@@umm
AudAaglugas  3.50+0.02-5.39+0.04 cmol kg’ fwwLﬂumuwuﬂ?mmmqmlumnmnLﬂaﬂu
uarlasaueshulusziuanidaudngi ﬂ?mmmm@ummmmawmeﬂ@ﬂuimmmmiumq
$orny  51.09+2.24-76.73+2.31 SnTuAui e s s uan B Alussay
unansdaga Lﬁ@mﬂumwmuLLﬁqﬁusluﬁuﬁﬁﬂmﬁmLﬂuﬁuﬁ'ﬁmm@mmwmﬁmzﬁuﬁﬁ
amiuniaasayiisinvesie (ﬂmmeLmumﬂéﬁﬁﬁu, mmﬁmm*ﬁ'ﬁu, 2535: NANAN9IAAL, NIN
aunTian, 2523; afish, 2534; afief, 2533)

210  qmdsaanAuT 9

NANNIANENANTIN NN MU UATILGLISEN999P (A9 11 WAz 12) Wudn A
Futn (srfuAnuEnszanns 0-20 TN, anEaa) WuRuiulunmeiaeusaumteaunse
pennIAmtnegludesFenas 19.31-21.60 1wneynanaautleg ludasfenay 14.52-15.59
LazaInauNIANINe e lutaeiatay 63.88-65.09 doufudusne (zfunnaAniszanm 20 T
andafuathl) Wufusutunae Haweeynienaeetludasiesas 17.55-18.75 111naynA
noeuthveeludosFerns 11.28-13.73 uavawneynipwmtaney udosfensy 67.51-71.17 Puudu
UUTIUAUNIAAA ﬁﬁﬁﬂﬁﬁ“ﬁ*mﬁu (pH) 2glutae 5.09-5.51 (ﬁmmzﬁqmwdwﬁu:ﬁﬁﬂﬁ) Audugng
Husunsadntensatiunans Jedffsendu (pH) egfludes 5.36-5.68 AuduuwluAuAien
prnaNnsnlunstinnfnegludas 2.50-3.50 usem’ (@j”mﬁqumwrmﬁu:ﬁﬁﬂﬁ) aalaid
nansenusanisasaiuinessiuit - EndusadngluiuiaAegludes  10.05+0.35-15.55+
0.21 nfu nn.” SaupuiiiBunndwiesaglussudeudnem Wunadlulasauiomeluauile
agflugaq 0.60+0.00-0.90+0.00 nfu nn.” dmiduAuidiiunndulanauluszdusann Bu
weawasalugfiduilsclomiefafanaludas  4.20+0.12-4.39+039  wn.nn.’  Smlupuid
Uannunlearesalugiilulss lemieReluszdus Wanaiauzulugiiudss lonibefaan
ag/luga9  4.14+0.10-9.98+0.19 wn.nn.” fiTmLﬂuﬁuﬁﬁﬂ?mmﬁmzﬁﬂugﬂﬁLﬂuﬂizimﬁrﬁi@ﬁm
lusziui Piannuaa@aufiuanasulddamerlugas 0.08+0.01-0.20+0.01 cmol kg dniiludu
i Bunmunadafivanfeuldlussiusnann  Bunauunideivanuaouldmmedlugag
0.18+0.01-0.34+0.00 cmolkg” dnifhuAufifUsinmunniidesiuanifewldlussfussnniani
Sanntnunadasfiuanildewlddiaglugas  0.20+0.00-0.28+0.00 cmol kg’ SailuAuid
Banntnunadesiiueniddewlfluszisn  Bundndonfiuanyfeuldfeeludes 002+
0.00-0.03+0.00 cmolkg” AaduAuiiBunnlnieiuandaeuldlusziusann Bunmnan
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wavergiilannuanilasulifiAnegludoe  1.47+0.02-1.85+0.02  uar  1.18+0.04-1.50+0.00
cmol kg’ Awa1sy ANy lunisuanilasuwes leeaureshiuiiAieglugoy  3.38+0.10-
3.65+0.11 cmolkg AnfluAundliuiuenglunsuanilaauwanleasuaasiuluseue
Pannannandareauanwanaauliiaagudosfernsy  13.91+0.41-23.16+0.52  Anlufu
i . o o . 4 A

PN NN TeuaTiwaniaaul luszAuan Hanes i nsanuAa AU U ANEN
Fndupundaueananysalluszdumdmiunisasymvinaesivg (nesreununsdnmu, naw
WALNAY, 2535; NONAN9IARY, NINNINWITIAW, 2523; Walld], 5245; afish, 2534; aAish, 2533)
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3. mmﬁ'uﬁ'uéewdwﬁ’mg'\uau ANTRAN WazaN N ALsEINA

ANNUTFNIA RS 9 an Lmemmm@ﬁmﬂmmmuwuﬁimmmﬂwmmmmummmum
gn9aaruan ngilssma FauANTIs A AANNA1N (AADINHAN) mumm@ﬂmummummu
1N mmm@ﬁuﬁﬂim‘imﬂmﬂlmm A-B 1mmu m‘ww 12)

@mmm@‘w 8 Lﬂumum@ﬂmmmmﬁqmewLﬂuaummummmﬁmm Lﬂuwum Eataf

o 1 o

ﬂuﬁuwim fdnwnziteruiuusulune (Sandy loam) AAuiudtiinnanan 1ummzrmz

qalscluniinsinmu uansdeaRuninisszuetng urhauanlinududouninlundsnmy 1Wesain

HuAunznauniiAaNNNNIRLONTBIA1N
o tﬂl 3| a -QII 1o a y |9<; [~1 A&I QII OI Yo a a 91; QII 1 =&
qndnsan 7 Wluaunegdnannsuiudinassn uiunsualFiuanswaresinnvions
@ A A o o A Aot XA a @ oa o ~ =2 =
Lﬂuwumﬂ’mumzquniuwumewu‘wim anuluAuTIuLumie (clay loam) DetaulenLly
918 (sandy clay loam) Apwiludinmasanmiisiiamady wusesseadnsuzaasqailszay
WNFARY  BAANINTTnAa1T89n1utdatinviTaluviondeludaanauile  Aulinsssunetin
ARLEN9A U AUAAUT19AN Wesanndunsnaunuiuanineun linuTudiureainluntinsnmn
. A N A P d' -
qndnsan 9 iluAudnagdnainiunsuauifsanwiuiiiugnaauasuaatisgnAay
o a é{/ -QII a -QII I a Ail Aﬂln zilj a o A&I a a ]
aauty udFnuniunmudae ndulhasssnsfuariuntauy Hanwouziilenuduiusoulu
=< ~ A @ a8 2 @ o aa
7918 (Sandy loam) DNFIUMNEAUWNINE (Sandy clay loam) @RuliludlNAmaaanuany WHuAWNT
N199TLNEUNR NEFRAURNNLLARAUMINIUIA 5-10 Tu. Nszasagiialunaaantidnmn duily
HARINNNTARNEFTR9dRANANAINNTTAnsauTasiusun s iluiumauasiuialas Haflu
ANHOUTUDIAUNNLLFIIDIT LN
e 4 woa A A A X4 . < - ~ . e
qndn9a7 4 uAuNganegisunugnAduaeudulutuan HA0nuainduge uiun
thsssnanmuaziWuy WamuduAusauilunge (Sandy loam) Desauwmiianilunsie (Sandy clay
loam) AAwluduina Wimaeenuaes HIUAUNGINENIITLNEUNRA M AURNLATWLILARALLAL
Aauliuaung 5-15 44, aaaantidnay udunaaindpganAisainnismanseusasiunag aau
FansuniiinAuasinum
TmﬂmmﬁmmmmuummLLmﬂmaﬂummmWﬂuﬂivmﬂ T uANRLANIeIRY  AAu
AN99LLNEILN LLa”ﬂ?mmLﬂwuuwwﬂwmmmmu Auluituiisuasiiauanaesduaanndn Ty
AAUNIALAZIARTIU APLOENALNANAARY Wuémmmmmmﬂiﬂumﬁumu Tne Tl
mLﬂumuwuﬂ@wmmmmwuﬂ ﬂu@ﬂmﬂwmmmmu ARUEANTNANARLIIADY  LAANTAAT
ANIILLNENNR dauaNtTRNIIATIesRuR 4 qndn99a  HAusanseiulunneAtineanizan
dunsedng  veanefanidudszlen! Tunadenivanuasuld  pouanunsalunisuanilae
wasloaau (CEC) wazulafifudnisdusiasmaiuaniiusiig (% BS) lunungaduunlduunnndinug
suanies TnaAoueananysnireshulun nsanTuNun uaulienuigy dAdugananysnines
Auaslusziunnalunang
o 1 ¥ 1 v 1
einldgnnnundnenduduen Jaouaiatusin ldwsnzandndulgdlunui
nansineasnasd Avstaseliiunuitnldnusssnnd  veaduyiduisssumndvzainlgn
a1laaiunITN I ULRIAULAZANNLADN TNINUBINFNENNT AL
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NN 12 AoNANRUETE AU WAL anTTRAW uazan g ALlssimAresunIdi e

76 7 78 79
200 ” 93 i Sy
180 4 URIELUE: MSL = Mean sea level, sEAUUmMEmUena u<(2‘;\\ é_@
jary in3ed SR : A S g
@ 160 A ® ey R L CRNT TORICHIR LT
= 140 BE g W
c 2 AR Y
b 120 p { 181 ¢ 3
® 100 ]
g z = '
i : sS4 Bl 2
N 91
& o z _AN\_E
@
£ 40 p
& 20 &
o o o o o o o o o (=] (=] (=) (=) (=] (=) (=) (=] (=) (=1 (=] (=) (=1 (=] (=] (=1 %0 TN YA
S 8 52 2 8 8 B8 8 82 8 /& 8§ 2 ER &8 8 868 2 8 8 2 | e
- o+ M H o+ o+ H A+ H N N N N ™ 1 Ban Chiab JLan
W\
suevna (LlAT) 2 \ ¢
g—*ﬂ-—‘*——;— e < LY
76000¢ 7 78
ANTRAY S8 S7 S9 S4
angilszina umniaifsnddeniney Miinuiereudney gnARuABUAIATNNATLADTY gnadRursuiuiaiugn ]
Anwouzasiidngu NudumFun ﬁuﬁiwﬁﬁﬁwﬁa—ﬁuﬁﬁu wufiwdadrennnisiansaudil wufiwdadrennnisiansauil
. duagvionils Anwnunilugnaan Anwnunilugnaan
Tasuninianin AZNBURTNAGNRANNNLON AZNAUAUINGNRANINWILON FaquiaannAeannisiansen FaquiaannAeannisiansen
Wunauu s ANAUNE AMNAUNITE
amu Sandy loam Clay loam Sandy loam Sandy loam
pH (1:5, Akidn) 5.69+0.01 5.45+0.03 5.30+0.30 6.22+0.03
EC (uSCer) 7.95+0.35 17.85+1.06 3.40+0.14 15.40+0.14
Buvidadng (ndu nn.”) 26.20+1.56 39.70+2.55 15.55+0.21 48.20+1.98
Tulnsiauisve (nFu nn.™) 1.50+0.00 2.45+0.07 0.90+0.00 2.40+0.00
waaefaidurlszloml (un. nn.”) 6.2140.12 8.18+0.38 4.39+0.25 13.76:+0.00
Anuztuiidudsslond @n. nn.”) 19.16+0.31 17.84+0.17 9.98+0.19 13.84+0.17
waadaaiuaniasuls cmol,g™) 2.22+0.09 5.34:+0.02 0.20+0.01 8.86+0.05
wuniiFanfiuanudeuls cmol kg™ 1.60+0.01 2.07+0.01 0.34:0.00 2.46+0.03
Tnunadauiuanilasuls cmol kg™ 0.30+0.01 0.48+0.02 0.28+0.00 0.81+0.00
TnAeafinaniaauls (cmol kg™ 0.03+0.00 0.04+0.00 0.03+0.00 0.04+0.00
CEC (Cmolckg'1) 5.39+0.04 9.80+0.15 3.65+0.11 8.41+0.07
BaSQ Sutaratlion (%) 76.73+2.31 80.81+0.72 23.16+0.52 144.65+0.29
neofuanitlasuls cmol kg™ 0.03+0.00 0.02+0.00 1.47+0.02 0.05+0.00
azgRuunuaniasuld (cmol kg™ 0.02+0.00 0.02+0.00 1.18+0.04 0.02+0.00
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1. mmsﬁmmsgﬂumﬁ'ﬁ'm%'umsﬂizLﬁuszﬁuauﬁﬁmamﬂmwLLazmamﬁmmﬁu

' = 1 zilj a o ¥ goj a
1.1 mu_l?ﬂ‘umﬂmzmwLu@muﬂ‘umﬂmﬂumigmuwmmu

(Soil texture and water holding capacity)

7eAUANY lUNTANN (rating)

/AN, URIAL

Uszinniilanu

ANIN (very low) <0.5 s (coarse sandy)
51 (low) 0.05-0.10 Is (fine sandy)
11una9 (medium) 0.10-0.15 scl, sl
44 (high) 0.15-0.20 sic, I, fsl, cl, c, sc (loam and clay)
K911N (very high) >0.20 si, sil, sicl, vfsl
(silty and very fine sandy loam)
UNEILUB: S = sand si =silty | = loam c =clay

sCc = sandy clay sil = silty loam Is  =loamy sand cl  =clayloam

scl = sandy clay loam sic = silty clay fsl = fine sandy clay

sl =sandy loam sicl = silty clay loam vfsl = very fine sandy loam

1.2 S¥AUANNNANTBINTINFARY (Soil depth)

72AU (rating)

ANTNANANNRIRL (T3,

=3
P
z
)
D

nUNAag

Db Db Db Bhe
]

)
z
)
)

<25
25-50
50-100
100 - 150
> 150

1.3 ANLRENEAINNTRAUNYIaN TR U LT T (Flood hazard)

7¢AU (rating)

ANUIBATINITINATNVIAN/TIN T

A WOND -

10 Tl (Fm 1 A%
6-91 fin 1 Ass
3-57 1fin 1 A
1-27 {1 A%
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1
a

1.4 ANANANURINLT (Slope)

T2ALU (rating) W&t (range) (%)
A: 91LEEL 0-2
B: Qﬂﬁ?ﬂlu@@uﬂﬁﬁ 2-5
C: @uﬂmﬁluaﬂuﬁu 5-12
D: duiunans 12-20
E: dun1n 20-35
F: F10n 35-50
G: ﬁu%m > 50

1.5 Usu10usuINg (Stoniness)

72U (rating) W&t (range) (%)
sunnulantieg 1
aunutunang 4
UFNNUABUI 9NN 10
3uIUNN 25
Nodiuleg > 25

1.6 Ysunnuniauiiulum (Rockout crop)

7eAU (rating) W&% (range) (18a111M)
13uNLANTIAs) 1
UFuuunang 5
13uNAAUE1a9NIN 15

UFHUNN 40

tg a v

Nuiuiau > 40

1.7 AnaAINAI RTINS M LATRNANIN AN AT

R

7eAU (rating) ¢l (range)

O o v

ANNAUBLNIN

[

AN ALUIUNAN

o o

ANNANIN

o o

BANNATILIN

[

@mﬁm;uummn

o A WO DN -
) ) ) ) )| D)
e e e e v | )
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1.8 UfjiTanau (Soil reaction; pH)

926U (rating) W&% (range)
m?m;ul,mmnﬁzgm (ultra acid) <3.5
NTATULINNIN (extremely acid) 3.545
n7AAANIN (very strongly acid) 4.6-5.0
n2mAAaA (strongly acid) 5.1-5.5
n2a1U1UNAaN (moderately acid) 5.6-6.0
nsALaNiaY (slightly acid) 6.1-6.5
NaY (near neutral) 6.6-7.3
ANNLANTIaY (slightly alkali) 7.4-7.8
ANLUNUNANN (moderately alkali) 7.9-8.4
ANARA (strongly alkali) 8.5-9.0
ANAANIN (very strongly alkali) >9.0

1.9 3¥ALIAMNLANTAYAL (Soil salinity)

T2AU (rating) ANHLAN Wde (range) (dSm™)
AN (very low) TaAn 0-2
A (low) VAN 2-4
U11nag (medium) WANUUNAN9 4-8
44 (high) LANNIN 8-16
49171 (very high) erimmnﬁzgm >16

1.10 8uvering (Organic matter)

72AU (rating) W&t (range) (N5u .
lfll’m\l’m (very low) <5
lfll’l (low) 5-10
Aavdnasin (moderately low) 10-15
11114na74 (medium) 15-25
Aaudn9g4 (moderately high) 25-35
44 (high) 35-45
49110 (very high) > 45

UNEILUB): 13110 organic matter = organic carbon x 1.72
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1.11 UInnadlulnsiauianun (Total Nitrogen)

926U (rating) Wde (range) (NFu nn.”)
[ﬁlmm (very low) <1
§n (low) 1-2
U1UNag (medium) 2-5
49 (high) 5-7.5
491N (very high) >75

1.12 Bununeanefafilulszlaml (Available Phosphorus)(Bray 1)

926U (rating) Wée (range) (un. nn.")
[ﬁlmm (very low) <3
51 (Iow) 36
Aadnam (moderately low) 6-10
U11nas (mwdium) 10-15
Aaud1949 (moderately high) 15-25
44 (high) 25-45
491N (very high) > 45

1.13 Usrunaunnssdunduilszlemd (Available Sulphur)
AunRBU N Ny dululsTaml annqn 20 nfu nn. " Apd T uRRREIBN R NS wAN

1.14 Bunnduanuaniasuls (Exchangeable cation, Ca, Mg, K uag Na) (NH,0AC)

7¢AU (rating) N&el (range) (cmol, kg')
exch. Ca exch. Mg exch. K exch. Na
lffllﬁmﬂ (very low) <2 <0.3 <01 <0.2
rffllﬁ (low) 2-5 0.3-1.0 0.1-0.3 0.2-0.3
11una19 (medium) 5-10 1.0-3.0 0.3-0.7 0.3-0.6
44 (high) 10-20 3.0-8.0 0.7-2.0 0.6-1.2

4981 (very high) > 20 >8.0 >2.0 >1.2
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1.15 ArNquaniasuuasleas (Cation exchange capacity, CEC) (NH,OAC)

72A1 (rating) W&e (range) (cmol_kg)
[ﬁlmm (very low) <3
§n (low) 3.5
Aandnam (moderately low) 5-10
U11nag (medium) 10-15
Aaud1949 (moderately high) 15-20
44 (high) 20-30
491N (very high) > 30

1.16 1BunuANaNsuanwanasuléd (Base saturation; BS)

926U (rating) W&t (range) (%)
51 (low) <35
Aadnam (moderately low) 35-50
U11nag (medium) 50-75

49 (high) > 75
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2. FIRNNAUNNITINUUATEALAMNIUNISANTRIATNAETRIADNIWARAY

fusumsdgniviiAsegna

afiafe:  Uhanuay
@mmwﬁﬁu‘ﬁ'ﬁmﬁmmi FLALANMNITAN
@mmwﬁ'au finin S1 S2 S3 N
@qmmﬁmﬁlﬂ ) () qmﬁqﬁmﬁ'ﬂ ) Ce) 24-48 29-32 33-34 >34
22-23 20-21 <20
Aonaguuiiulsrlemisefin ) Usinauiuiede (o) 2000-3000  3000-4000  4000-5000 > 5000
1500-2000 1200-1500 <1200
Lﬁﬂau * s, sl, | sc, Is, c sic heavy clay
Auilulsslamirasaandiau sefufunssTUneTnTe Ay 5,6 4 - 1,2,3
Aas NN (o) (NM992UNERINA)
AiulselaTinesanatung (s) Tulnsiauianun (%) >0.2 0.1-0.2 <0.1 -
Waawada (un. nn’) > 10 6-10 3-6 <3
WunaLdes (un. nn’) > 30 <30 . -
Bunzadng (%) >25 0525 <05 -
izﬁu%uﬂ?mmm@mmi VH, H, M L, VL - -
Ufjzenau (pH) 5.1-6.0 6.1-7.3 7.4-84 >8.4
45-5.0 4.0-4.4 <4.0
AN lUNN9AAFFIENERIMT () quuamﬂﬁlﬂummi@@@u >15 3-15 <3 -
(cmolckg'1)
WBnoupnnuaniaanuanaeld > 35 <35 - -
(BS) (%)
A0N2YMIMAIENT2931 (1) mmﬁﬂm@wﬁﬂﬁwﬁ@mﬂﬁmLﬁu‘tm > 150 100-150 50-100 <50
YAITINNT (T,
izﬁuﬁﬂﬁau (1.) > 200 150-200 100-150 <100
SFUNNIMAANTIN (T0.) 1,2 3 4 -
mm@ﬂmﬂmnﬁﬁmwmﬂﬁ () ’ﬂoﬁuquﬁ%\m’lﬂﬁmﬁw}"}wﬁ’lLL‘ﬁ‘]]in - - - -
nsindsuanniuly (x) ANAN30 1N 3TN AN (mS em ™) <2 2-3 3-6 >6
A9 (2) svUANNANTa T AT L6 > 150 100-150 50-100 <50
QINRIAY (TH.)
AN1IENITANTIN (K) svdLFudnEn s LAsesnang 1,2 4 -
Anenwnnglfiasesdns (w) izﬁu%ummmmmmmﬁuﬁ' (%) A B, C D E >E
seduFuLBunateuiinlumu 1 2,3 4
sefufunsiiiulug 1 2 3 4
ANNHLRLUNEANNNNTTANTU (e) A UFUAINLA ANTDINLT (%) A, B, C D E >E
nsgrydedu (Fuw/ls) <2 2-4 4-12 > 12

*ilafu s = sand
| = loam

NG

. Sil = silty loam

Is = loamy sand
cl = clay loam
si = silty

H = high (49)

c = clay

scl = sandy clay loam

sic = silty clay |

sl = sandy loam

sc = sandy clay

sicl = silty clay loam
** izﬁuﬁuﬂ?mmm@mmi VL = very low (AAN1N) L= low (A1) M= medium (d1unan)

VH = very high (g4:1n)
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ARBENANUNNITINNUATSALAMNUNISANTDIATNAETDIA NN A Y

A msunisdgniaiAsegna

TUANT:  ©I9WI5

@mmwﬁﬁu‘ﬁ'ﬁmﬁmmi FLAUANMNITAN
@mmwﬁ'au finin S1 S2 S3 N
@qmmﬁmﬁlﬂ ) () qmﬁqﬁmﬁ'ﬂ ) Ce) 26-28 29-34 20-22 >34
23-25 <20
mmmju%uﬁl,ﬂuﬂsztasnﬂwi@ﬁm m  Usinauieluiade (o) 1500-2000  2000-2000  3000-4000 > 4000
1200-1500 1100-1200 <1100
Lﬁﬂau * s, sl, | sc, Is, c sic heavy clay
Auilulsslamirasaandiau sefufunssTUneTnTe Ay 5,6 4 3 1,2
Aas NN (o) (NM992UNERINA)
AiulselaTinesanatung (s) Tulnsiauianun (%) >0.2 0.1-0.2 <0.1 -
Waawada (un. nn’) > 15 10-15 3-10 <3
WunaLdes (un. nn’) > 30 <30 . -
Bunzadng (%) >25 0525 <05 -
izﬁu%uﬂ?mmm@mmi *x VH, H, M L, VL - -
Ufjzenau (pH) 5.0-7.3 7.3-8.0 3.5-4.0 > 8.0
4.0-5.0 <3.5
AN lUNN9AAFFIENERIMT () mwwmndﬁhumm%mu >15 3-15 <3 -
(cmolckg'1)
BunnuAnnsansag > 35 <35 - -
Fuanwaeld (BS) (%)
A0N2YMIMATEN129311 (1) ANANTEIMT AN > 150 100-150 50-100 <50
Wwacyiiuinaassniie (1u.)
sEAUT 8 AU (11) > 150 100-150 50-100 <50
SFUNNIMATANTIN (T0.) 1,2 3 4 -
AARETINEAN NNV L ) SauAInaAmINYnuA L 10 mfa 6ofmts  357mk 1-2 Tinks
nsindsuanniuly (x) ANAN30 1N 3TN AN (mS em ™) <2 2-4 4-6 >6
A9 (2) svUANNANTa T AT L6 > 150 100-150 50-100 <50
QINRIAY (TH.)
AN1IENITANTIN (K) svdLFudnEn s LAsesnang 1,2 4 -
Anenwnnglfiasesdns (w) izﬁu%ummmmmmmﬁuﬁ' (%) A B, C D E >E
seduFuLBunateuiinlumu 1 2,3 4
T T 1 2 3 4
ANNHLRLUNEANNNNTTANTU (e) A UFUAINLA ANTDINLT (%) A, B, C D E >E
nsgrydedu (Fuw/ls) <2 2-4 4-12 > 12

UNEILUG: *ilafy s =sand Is = loamy sand scl = sandy clay loam
| =loam cl = clay loam c = clay
. Sil = silty loam si = silty sic = silty clay

sl = sandy loam

sc = sandy clay

sicl = silty clay loam
** izﬁuﬁuﬂ?mmm@mmi VL = very low (AAN1N) L= low (A1) M= medium (d1unan)
H = high (43) VH = very high (g4:1n)
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ARBENANUNNITINNUATSALAMNUNISANTDIATNAETDIA NN A Y
A msunisdgniaiAsegna

et NiFEY NIAR L
@mmwﬁﬁu‘ﬁ'ﬁmﬁmm? FLALANMNITAN
@mmwﬁ'ﬁu finin S1 S2 S3 N
fqmmﬁmﬁ'ﬂ ) () qmﬁqﬁmﬁ'ﬂ ) Ce) 20-26 29-30 31-32 > 32
18-19 <18
Aonaguuiiulsrlemisefin ) Usinauiuiede (o) 2000-2500  2500-2800  2800-3500 > 3500
1500-2000 <1500
Lﬁﬂau s, s, sl |, scC sic, ¢ heavy clay
sil, scl, cl,
sicl
Asiulselagiaasaandiail sfufunssTUneTnTeshy 5,6 4 - 1,2,3
Aas NN (0) (NM992UNE8RINA)
AiulselaTinesanatvng (s) Tulnsiauianun (%) >0.2 0.1-0.2 <0.1 -
Wagnasa (1n. nn’) >15 6-15 <6 -
Twungdss (un. nn’) > 60 30-60 <30 -
Buvizeing (%) >25 1.0-2.5 <1.0 -
?:ﬁu%uﬂ?mmﬁmmm? VH, H H L, VL -
UfjAzenau (pH) 5.6-6.5 6.6-7.3 7.4-8.0 >8.0
5.1-55 4550 <45
AN lUN99AFTIEIERMT () mmf«gLL@mﬂﬁ'ﬂume”Lfa@fau > 20 15-20 <15 -
(cmolckg’1)
Bnoupnnuanfauanuanaeld >75 35-75 <35 -
(BS) (%)
AN12ZNNIMAIANTRN (1) mwﬁnmﬂwﬁqﬁwﬁ@mﬂﬂ?mLﬁu‘ﬂm > 150 100-150 50-100 <50
YRIIINNG (T3.)
sE AT 8 AU (11) > 150 100-150 50-100 <50
SFUNNINATANTIN (T4.) 1,2 3 4 -
ANIREEAI TR () SnuARInsRa YA 10 Tip%s 6-9 T/nss - 3.5 ks
Anssinaanannuly (x) ANAN70 1N 3t AN (mS em ™) <2 2-4 4-6 >8
A3 (2) svdUANNANTatanTTlme > 150 - - -
QINRIAY (TH.)
ANIENITANTIN (K) svdLdudnEn s LAesnang 1,2 4 -
Anenwnnsldiesesdns (w) A LFUAINLA ANYDINLT (%) A, B, C D E >E
sefufu Bunauteuiivlumy 1 2,3 4
seduFunsiiiulug 1 2 3 4
ANNLEEUNEAINNNTAANTAU () izﬁu%ummmmmmmﬁuﬁ' (%) A B, C D E >E
nsgrydedu (Fuw/ls) <2 2-4 4-12 > 12

VLR
| = loam

. sil = silty loam
= gLpUfULTNUE5 R YNT

“|ilafu s =sand

Is = loamy sand
cl = clay loam
si = silty .
VL = very low (AN1N)
H = high (43)

scl = sandy clay loam
c = clay

sic = silty clay
L= low (1)
VH = very high (g381n)

sl = sandy loam
sc = sandy clay
sicl = silty clay loam

M = medium (U11nans)





