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Kannika Phetmak 2009: Root Zone Moisture Characteristic of Limestone Derived Soils under
Different Grape Varieties. Master of Science (Soil Science), Major Field: Soil Science, Department

of Soil Science. Thesis Advisor: Mr. Somchai Anusorntpornperm, Ph.D. 104 pages.

A study on root zone moisture characteristic of limestone derived soils under different grape
varieties was conducted in the area of Kanchanaburi station, Wandong subdistrict, Muang district,
Kanchanaburi province during June 2008-March 2009. The objectives were to compare soil moisture changes
within root zone of different grape varieties using TDR (Time Domain Reflectrometry) to measure volumatic
moisture content at various depths and to investigate soil properties relating to soil moisture charcateristic.
The instrument was installed in six plots of grape plantation and in a bareland nearby. Result showed that soil
in the area was classified as Typic Haplustalf, having loam to clay loam texture. The soil had slightly low to
slightly high bulk density and moderate to very slow saturated hydraulic conductivity. Moisture content by
volume at field capacity and permanent wilting point ranged between 23.4-25.6% and 14.2-18.9%
respectively. The available moisture content (AWC) in this soil varied between 6.6-9.2%. A surface layer
(Ap1) contained the greatest total moisture content whereas Ap2 layer had the lowest amount but with quite

similar AWC to all subsoil horizons.

Moisture characteristic of seven locations revealed that moisture contents at 10 cm depth were
mostly below critical level for normal growth of grape (21.7% by volume) due to a loss by evaporation while
the amount at 20-40 cm dpeths mostly being greater than the critical level (24.5-24.9% by volume) only
during raining period. However, the moisture became insufficient because of higher rate of evaporation
during drought period, roughly starting from November- December. For depths 60 and 100 cm, the moisture
contents were above critical value of 25.3% by volume and it was found that the moisture was stored in pores
to the maximum capacity of these two layers of the soil acconting from nearly the end of rainy season period
to mid summer season. It was called capillary fringe of which all or almost all of micropores were saturated
with water but there was a problem of deficient moisture in some areas where marl was present in a particular
depth. Comparing moisture contents in the soil as affected by vineyard and table grapes, moisture under
vineyard varieties was tentatively higher than that under table varieties at depths between 10 and 30 cm
probably because the former area was quite densely covered by killed weeds which might help preserve the
moisture at these depths. On the contrary, the latter area was bare thus moisture would evaporate from the
soil more than the former with mulched surface. There was no difference in moisture contents at the greater
depth in the areas under both varities. Moisture contents of topsoils in the vineyard without plastic roof were
rather constant and higher than that with plastic cover. It was possibly due to the amount of rain falling
through soil surface being equal to the loss by evapotranspiration. Irrigation at a rate of 20 litres every three
days in both no plastic roof and with plastic roof plots had no effect on increasing moisture above critical
content for normal growth of grape at depths of 10 and 30 c¢m, nevertheless the moisture was sufficient at

greater depths.

Student’s signature Thesis Advisor’s signature
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nazeduussynseiles dudu @3 uazame, 2530)

1.1.1 @g’uﬁuﬁ: Perlette

1 o o"dyd' AA a 0 I [ Y =
oy UNUSINTFOING WA AT N Vitis vinifera L. 15uojuivsznmida lifl
I~ a [ 1 Y] 4
Waa MNANNNITNAUNUTZHININUT Muscat Reine des Vignes 118 Thompson Seedless (Galet,
Voo QY o daa < A o ¥ = 1
1979) OJUNWUT Perlette 5, UWHTNUAINVLUUILTI 1anuesa I uIziise mmmﬁu%muﬂu 9

Y Y 05/1 A . . I ] LU A 1 A ' ' A
vo1aedu HotMeUUY intermittent Lﬂu"lﬂﬂllllﬁ a0y aseaIulauIeidooning diuduy

= =

aa A [ aAAa A A 1 ~ <3
Yawed lueeuaziimveouiana aulunla@unezy s uanly (lobe) luvuialmnaig

o [ Y

9 1 1 9 dy A o < o A 9 1 Y 9 =
5@6!’315$W’JNlmﬂsl‘U ADUUNAU WA ﬂymggﬂugﬂma mmm@ﬂnmsmmimaumwmwn

A A

[ Id (% 9 g//
anvarzalugday A ludulidveenasuy

Foaon 1A lunes uA U I 3-4 vo 9o Yoranoud19lve) wanoudng
v v o [} 1 1 I ~ = 1 A 1 ==
woamnuuiy Ui usonailunsinite Naeunuvesrellna (shoulder) ifomaun vz lid
A ~ A A A = [} I A a 1 @ dy A
mMaoIouTe) Wi AMaoaned walgliutunsenay denwaszAauiunuile wangn
< A A (a 2’ 9 A A 9 ] @ e’dyﬂ Y4 <3
wanazilsnanimiadesas 18-20 naziilsuansadosas 0.5-1.0 ey uiugid uiuguda
o ] <3 a 1 [~ a
Aundeius luilnda 1nandaneudnaan tazwaunii1 (1391, 2504; Chadha and Randhawa,

1974; Morton and Adams, 1979)



1.1.2 ®§UWU3 Shiraz (Syrah)

' o A v dA J = & 1w o J A
ay uiug Uiy ug amunun Imsilgadwaade Tsdu agmeaeumile
A o | o Jaa < a a Y
¥911193 Cotes du Rhone Uszinans uara iy gniianuudwswazaunsaasy@an Ialaa
Y H
Tunaeiiun lugeuvzgminagulidrsvu Munddluezlidnieumass dauaiufiosluay
an A 3 A = v U 9 Aa A o A ~ dy
tdvmeuruy luiTaduiezil s unnly s waeudnenay Mlulidnvazdundu Tyuin
a 9 = =~ <3 o [ 1 :;I = 1 9 = 1 I
Unaguusnaiesly Jemzdvuiamn dvsuyenaiulvuiaaoud19e12 U351
1 1 9 ] Y 1 ~ < A 3 Aa
N3Nz VN Foranout 1 115e taziimuvsenan nallvuaan ginsala iewagnnund

A o

<3 o A & a ° o L4
ganfuwugniodatenth linTniuag
1 @ (dy 1 9 9 1 v 9 9 v 3 o S
pyuUNUFHUANAIADUT I TununIuaoan Muinds uamduiugn
' 4 Ve oA & 0 Vo 2 <
Aumude Tsasuildlda gnigneguiugilul semer Suaalddwune Juwug oo niilu 2
v 1 H 9
ngu Ao Nqui 1 Ao petite Syrah aznguh 2 1Aun grosse Syrah Taglungui 2 Wz liwandn
' = < ' 19 o o L4 P4 @A 9 ' '
gan1 nazlinnuudausawnna uad i1l Iadez 18 Ininganind nnlunguusn

(Winkler et al., 1974; Anticliff, 1979; Morton and Adams, 1979)

1.1.3 aiuﬁuﬁ: Chenin Blanc (Pineau de La Loire %30 White Pinot)

o I4d v o dA R a A ¢ .
WU ulﬂu@\i UWUT NN AUT WU ATULINDNNW an Qﬂ @Q‘Vljﬂﬁﬂ Glanfeuil
=}

q E]

< o daa

a o ] g’ . . o =~ a o o
5uH 9311 Loire Tuiliod Anjou  Uszmadsama s190aTadadns1y 845 \Wluwugnuany
<3 Yy I oY 1 g} 9 U A
udens wazansouana 1 1ai5 2 ua lidumude Isaswilwazswhe seasoulidn 1u
' 0 3 3 4 = g A o
souazgninagqu lideaui ldveudududusous lunTadunezdi3-s uanly seud
' 1 Y dil ] A A 9 1 I A (=) a Y 9

sevdnuan lu Aoudwau lugiswoay Gd@eay winluduadu G ou vSnaldiesy

= dg’ 1 @ A 1 9 1% I =
s ivuyuln AN AIUNA ﬂlfU ‘]Jﬁl')ﬂlﬁ'JUIﬂ YDA 'L!Gl‘]_lﬁ'ﬁ nzAluauas

1 = A Aax . o 1Y
¥onadvumihunal gl]‘ﬂifiﬂﬁ’lﬂ n30NUn (wing) U 1 OU wan1elu

v
~

L% 1 =~ <] A < ~A A A =

FOOANUUUU HANUUINLAN zﬂhlsll mawaqﬂmnmzmﬁma@wm meJﬂWi’ff%ﬁiJﬂ‘iﬂ’q\‘i
[ v W rfcsyz: o o J 3 ' a A < .
mmuwuﬁquuauuﬂﬂmﬂmmnLﬂu@gmuﬂmmﬂ (Winkler et al., 1974; Morton and

Adams, 1979; Kerridge and Anticliff, 1996)



1.1.4 ajuﬁuﬁ Marroo Seedless

v
I a U

o U UFTINADINATT WA WTE WAL Carolina Black Rose MU T Ruby

a

o a

o = a A = @ P 1 c?’ Y
Seedless (q3ANA, 2540) TnuAuiialutlszmeeommide fuiuianunas Isas11ig
(downy mildew) 1aau1n Fowa Tilsanazivuiane utlva) teounmalid ined1ms o wua
1 = a 1 o dy dy 1 9 ] ] o a’dyd @ o A
wa lrajiunatade nwadanuun uile e AD UU LU UL NI OV DU UG U W g N
S A < 1 1
wannY (seedless) w%mamauum (Dokoozlian, 1998; California Table Grape Commission,

2004)
Y a A o '
1.2 ANTNLINAD WA CA UNLUNIZT WD U 5ﬂ@‘ﬂ'€]\3u

[ I A A a a 913 =& 9 9 1 = ]
pquiiludirines apan Ta lane Tuaanui wan ¥ eunaziva You itnszeg uiiog

Iy 4 U v 4 a a YA a d'l [
WA aea e ug e oz wug s aay In 186 Tuanimg lermanaaiu (Scholefield, 1984)
Taom lilo Juazsaudn Tnlaa luan malenmanu unado uie Tgurnlide udileg s uaaia

Tungsou mmm?ﬂuwemﬂuqawun(Fennell and Hoover, 1991) lagluvaeniaArung

= [

g o Y 2 ~ < ydo v

eguazlimaind lagadalune lugauunimsazavermswinaiilulamse IAns1éu

uaznanliogunmoe Igdmsunisnsyanlaluggdaly (giiuni, 2523) uaeguiilgnlu
9 Aa 1 Y A a2 Y ] a a (= [

w3 ountian e n A Ul WA paentl Aueduaznsyau Tnlaelidmsmdaly (Lavee,

2000)

v 1 9
pguauz s apau Tn I8 luduina I Auilmungdvsulgne juldradiu Ao
a d‘d dy a 1 = = = Y a =K 9 =) :I = 1 9 o [ a a
auntiiileausiun um e Juthaudn Ao dhinfisaneAon1masin s dmsunsesapay In
' 19 I a A gl ' 1R 9 1 g‘ J = o < o Y a
yosogu uadouiluusnamimiulids maediegugnimuiios 2 Su dewildine
Y

' v D, 1 A A "= o QYY1 Y
@’]ﬂ'ﬁﬁﬁlﬂlu'ﬂlaggnﬂllﬂ llagﬂ@QqﬂlﬂuwuﬂﬂuﬁlﬂglarﬂﬂﬂﬂqLWﬁ’]gﬂg‘Vl'](lﬂﬁu@\zullﬂﬁﬂﬂ'niJ

VU N
ﬂol \ a a Y \J
2. UnNvesinge MssyRulnve IR HagY

g’ a o g o o ' ' a a Aa {

idudadududmsunsdgnefuwaize fuazniaymu Taldduaz Ifnandand

Y vy o A £ o = v o o )
guamd a5 uiediaiisane Fedrwannazanudvesnisiihdmiunisgneduiuegy

4

Yo giue1g AN ANYTNVOIRUOIY FNINT0INIA HaZdNYUZYDIAY (Jawanda  and
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Y
Chadha, 1977) 8 Juiimmwdeen 1515 umiedlusw 250 aawasng 800 Hadmasao M3l
I v ] Y
HANAA 1IR3 (Campo ef al., 2000) M3egulasutitlufisanesz i linaanimassann
09; =1 o Y a a Y ] 1 ] o Y Aa
msvwihiramldmsniydu Tnvesduejuegluaniwlyauga MmldUsumuazquam
Y
YoINaNananad (Jackson and Lombard, 1993) lugmazmsviaihlneguiimsuanatlu
o a a 9 o YA o 1 9 ~ g’ ]
anane soasyaulamasirilnuinuseasniios TuaniizNnnatiwg 193 ULTINT
@ 1 [ 4 I Y 1 9
Wimuivesgoaonay Ianysauazoruduauvgldtononngasiela (McCarthy  and
1 Y )
Coombe, 1984) Fams8aveepaouz laaen13vinii oo aoduazniaay Tndnasioused
di’ a A dgj = Aa @ ' a a A =3 dy
AU lUALIN LN 50 NTamana tazsonoduILHyAN 1T AT YA TaIlo 1T AR NUFU
a A d? = a [ . a 1} = ' s A
Tupiinaune 65 A lamana (Kliewer ef al., 1983) TuszszfanaodUazin 13 LLAFAAIND
31 dy o 9 [ = 3 o Y a
ey avedna Mmiviatluszeziaziilnrae Julvadnuazinlinanananas Tu
~ = =1 < A 9 1 Yo g’ L=t < ) Y 1 o
szozwanl douduazszezinuined degulasui lumeawe naz i 1ilunaes uuazeraim
Y v 1
Tanagnuaamn I8 Inomwizluiufudwds (Kliewer ef al., 1983) A9 INMTAALAIN DY U
a a 1 ] < a a ] v 4 q‘/
wiimsnTyau Tnvesdiusonod1esiasaz ziimsns yau Tneg 1 ae i o99u NI Z NIHA
Y 2
un mnanusuluauaasarunuruusNUIINTosanziilnonsinsTyay Tnasag
Y Y
(Shoemaker, 1978) Taanmzmidadiveameduaz hasmsnainnn nsnatidumimeg
Y ~ A Y A = I = A = (;y 1 o YA A
oo atien Nause dveslunlasuiludmaoada a1nn1snaihed wuussitlvem iz
ure Tunagvenluudafiunin wagluagyaasng (Weaver, 1976) NOULAZIZHINNTOON
° v Yo 1 A J < o qyv v "y
apnd i udealiihedaiisawe msviathluszez i lveenaendniminzeudosmss i
1 Y v
omstiie 19 lunseenaen nisuiaiiegsunssluszningiae nuu gt 1 mauaen
a [ I v {
MIUNUVDIABNLIAZ M I AANAA AR HEI9INMIPBNAB NLE 91T uI9N 11U seAazwa 1013
a a [ < 1 ~ o w 9 g} ] dy o 9 9 a 9
wigavulaed witadiuazlugrsiinadias Tadviair lugiesfiaz i ldnanaatos
(Jawanda and Chadha,1977; Davies and Bower, 1994)
A T A Y = a a ] 3 ] dy 1 9 Y
ooguAaraualazimssyau Inveswand 1951132 Tusetiog uazdos la
@ 3’ 1 ~ 3’ ] ~ o w o I Y A < = Y =1
Suiednmisane n1svinth lusenmasdevenevuiaazin 1 ldmaniivuiaan aausiag i
g’ A 4 v < 1 o 1 ¥
msliduudumoenden luausanldna InaTuld (Shoemaker, 1978; Matthews and
9}3’ 1 1 a' 9 d' 1 =4 dy a Q’ d? = a
Anderson, 1989) M3 A ogumTEu MU0 W 39RI s TuAwN LT U049 50 Alawd
g (=) 9/2‘ v 9 1 Y4 A @ =< dy a
A (U3 AL Yau, 2543) NITIHINADAUBIUIUT Perlette NTzAUUTIAINIMIUTUAY
Y
52MIN 2535 N lamana 9z 1 Hananga (Klein, 1983) dn1azanatinzyi i msiamves 1y
] Y 4 o a A [ [
94UWUTE Chardonnay g Airen anadililszd@ns mulunissunawwesluuazdasinig

Funszuasanad (Campo ef al., 2002)
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Y

o J a a a 1 Y 4

Neja et al. (1977) finpanis Inthaemaasy @y lanasnananUp99duU WL E Cabernet
. d' = da' a a [ 1 9 :’ d' =2 dy

Sauvignon N11159A9A MU TUAY 30, 50 uaz 80 N lawdna WU M3 AU IMUTIAA NUFY

a a o a < 05/1 { g’ .
Tuau 80 Alawiada vzilTuaveawdsnavuanazais 18111 (Total Soluble Solid, TSS)
a 9 A ] ~ = dy a a [V A (A <3 091’ ~
wagwaraaosNga amNus I luau 30 Alameada s:ul5uau o N vuan

Y v Y v

azae 18 11 wazdsuansai lnmsald (Total Acidity, TA) Tiuanaannanislniihieg

=4 dy a a )
A wruluay 50 Alamana

4

Y 1
Zyl and Van (1982) fnwanusuluauniinaaemsnsyaulnyeiodunusg
9
Colombard W11 M3ta5yianTavesson wanazd vz laaoamaiziei drurananogu
4 & A £ a 4 ) v & a dg
wmuIwdenImyuluauiyInTosas 25, 50 uag 70 veaszAauANNFUluAuII] U

g
152 Tomidon
& q a
3. anuruluau
g A
3.1 aMurveuazlsannuean Nuau uau

k4 9 1
ANUFUAY (soil moisture) HHIWDI TIFIPNAAT VU UAIOYMAAUKTOVI0Y
o =) 1 g/ ] 1 a g/ 1 dy o 9/ Y
Frn1nseod ludmizlernluresemaszniveynnau dunarimusai ldvua la
dleounguund 105-110 e usarFod litlosnd124  $2Tug AULNITUNINITIAT

a

WY N3 ulgnanen, 2551)

a3

dy a ] Y o dy a 4 Aa
ﬂ'JnJG]qul‘L!ﬂ ullﬂﬁ@@ﬂllﬂlﬂu 4 1521aN AU (%1, 2535; AUIVITINIAIY

UgiINe1, 2548; Marshall e al., 1996)

09/ T f d 1 :’
1) hwanoglugive A (Chemical combined water) Iasagluzivesriwan
.. =) . A g 7 = 1 A
(water of crystallization ¥150 water of hydration) 1o 11u® Al 52 no UM ua v oId W Usznoun
I < a a A 9 a Ay y A a = I
Auveadevesau auiudsatini laannisoufgavgil 105-110 esrtusaFod 1iual 12

Q'I v = dy dy 1
‘lf'JIiJ\i VTR mmmwuﬂazmwuag

Y Y v v
2) W19AFUIIN VT3 e1MA (Hygroscopic water) HINAUUTRAATU 910 U5T 8N W]

9
o %

K o o A =i A A A oa A& &£ 9 A A d A = gy
ﬂjﬁJ"lfﬂﬁllWT]‘ﬁgQ HIDUIN Qﬂﬂlwaﬂiu@uLNfJUTQU%ullﬂWQLL‘VNTL!‘V]ﬁJ ‘WiﬂuAl‘V]f]ﬂﬂﬂ]l'ﬂu
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a A o ] a ) Y [ Aa dy Aad o Y a
ﬂulﬂ@@]ﬂ@ﬂWﬂﬂugﬂu"lllﬂ’JNﬂh’iﬁllﬂﬁﬂ‘ﬂ‘ﬂii‘c’ﬂﬂWﬁ“I/liJﬂQWN%HLLﬁgﬂmﬁQNﬂﬂWﬁuﬂiﬁ na

Y dy YY) 7Y ~ a =
Gl“]fﬂ’ﬂiﬁfu’ffll‘ll\l‘ﬂ‘ﬁ 3990g 98 NYUNU 25 D ALK aLer e o

Z’ a = . a 09; o Sa = FY% ' I
3) vuanaals (Capillary water) ’IJ‘iiJ']ﬂ!uWIQWﬁJﬂ‘ﬂﬂu”ﬂﬂﬂll"lﬁlu%’t]\‘l“llu']ﬂtaﬂ
Y

9 1 a g’ % 9 3’ a 1
MBUTIAIGINI1 60 wuANATYE NI BndeniiviwanaaFAenusIyedlunnungy

Q

a ~ 1 g} a a A ) Iy ¥
UANA DT VN IUVDIUANAA 1IN B TNIT ﬂlﬂll‘l] Glslfllﬂ

3} a . . 09/ A Y 1a Ll A
4) 11 1nada 52 (Gravitational water) 1 lvaitngau Tnardmwielvaoenain

a ya A 9 '
au melaonnaveuseslunalevealan

v 9 Y
Tumaliaududunisernfnrueninhluaudluthszianla @ansd

MAI¥ 1 §WInen, 2548; Landon, 1991; Lal and Shukla, 2004) &3Tag l)udrazuenaninlu

YA o o 4 a

a a v v J3 1 =< :j a 1 [ [ cay
ﬂuummamwumﬂmwllsm"lﬂumﬁww N’Jmmiuﬂuﬂmmazimu ANU

= =

A . . A a g’ a Ay { {
1) 39111830179 (Permanent wilting point, PWP) 19 Suanirluauiiesnaah

2 9 '
Ao 1119152 Toand'1d uadvinanuduuianniudadiyn 1 Il aziiuen 11418 usold

ad 9 a uAa y A o v A (%
D m'ﬂuwmﬂgmmﬂﬂﬂmﬂimmﬂ’nmu (Pressure membrane) NUIIAU 15 UITIINA

o @ 9}31 I 1 Ay 1 @ dy a Ad g1 A
‘]_Nﬂ‘]_lclﬁuﬁ’)’t’)ﬂlﬂ WUAMN NN AN VDIT EA VAT UUD mumﬂuﬂiﬂﬂ%umw&v

dy . . A =) Oy Ao A 1 a
2) ANUAANNBUAUIN (Field capacity, FC) D ﬂimmumﬂqmmaaegiuﬂu
o Aa A o 9 J S a 9 Y = B
AN INNAUD UNINIYUN uazmmumu%izmﬂ@@ﬂ"lﬂﬁmuaﬂﬂﬂuﬂmg\maﬂaﬂ G
Unal¥nair 2-3 Juniesrv 1¥inTeadlo MaAuAU (Pressure plate) NusadUsEuIR 1/3
v o 9 gl 1 dyd = dil Aa
vssen e Iniseugeenu mmﬂumm«gqqqﬂ“lumigmaﬂmm%ummﬂuiuﬁmw

Aa 9 1 Ao o dy A g d1 A
BITUYIN ﬁ”lll”lﬁﬂﬂlsb"]_l@ AMNAAVU VDT A VAN UML) 1) iziﬂ%umawm

]
= 1

(;y L4 . a :I 4 a
3) thlFseTomild (Available water, AWC) fi USunanimsonnusuauiiog

Y
o

a :JJ 1 dy X A d? =3 dy &£ g :’ A v
Gluﬂumu,mJmmumgﬂwimmji ﬂluulﬂmﬂ’nmlmm%uaum mﬁgﬂuu1ﬂag1uaﬂym$u1

uaaa I duthad winfiah 119 lumaeSadula (AWC = FC-PWP)
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1 Y
3.2 Hadenunason Nuau uau

v
[ U

Y v 1 Y
gedrruaedTuruanuyuinnuluduedraniis Ao aninnsiniivesdu

o

[ v ¥ v v Y
(Hydraulic conductivity) 30 mstaaeudienitaalyluau sevihnims lmasvaslyluauie

9 Y v
szdludrvvesnnuruluau nanae a1suaningduadly luduiynaildudsuw

E4
A o

Y v 9 k4 9
A mau luaumuy dmsoilsvenugiulunsmuguamnnisiihvesaulidal

]
S A =

g a a < A
1) Lﬁi’]ﬂu (Soil texture) ﬂﬁWﬂuﬂﬂiNTmﬂH‘ﬂTﬂﬂlu1@1/]518]3J"Iﬂﬂﬁ]$LW3Jﬁﬂ"l‘WﬂT§

Ce

) oy a 1 ] c?/‘ a 1 = 9 c’o‘ = 9 e '
WU DIAU LA f]m\‘illi AN WU VO IAU AR S FU L MW 1Y ﬂwaqmllﬂ (permeability) LN

@ ns/l dy A a = g’ Y9 ' ~ dy Aa
AU (Donahue et al., 1971) MNUBDIINAUN Swmmia@ﬂﬂﬂuﬂﬂuaﬂﬂ’n IATTISUNUNRAT
E4

9 1 a ~ = g} ) U = dy Aa 1 . =
toeni1 Tavaumiisagagaii lauinniuns g YU HININNI1 (Miller,  1977) wonInil
[ 1 a a < 1A o
09931 T AU (soil pore) VOIAULH HENHVUIAANNIIMAUNT 1Y (Singer and Munns, 1987) KA

Y =3 g} a = 9 1A & A ] J a 1 1
T ms‘lwa 1 0IAU K WA T ININAUN T19FIH VU RV 090971 1A uimy NI

9 a . A Ao Y = A o v ] ]
2) Iﬂiﬂ’s"‘fﬂ\iﬂl@\iﬂu (Soil structure)@]‘Ll‘mJTﬂS\‘IETiNﬂﬂguﬁﬂﬁﬁuﬂl’ﬁlﬂ%’ﬁlﬁ’ﬂﬁ

ES
=l

1 o Y o :’ Y a = = g’
yua Tnguini 1% 188 (Donahue er al, 1971) AuwaInTinaions 13 IvaFuiiig
o v A = (=) ] a (Y] v v I
asan Uy uauNt Iassad1aluanse i Tasaadna (Structureless) A A 1 VA AT

<

@ 1 1 1 < ] o :l a 1o a [
f’]'au %@ﬁﬂmumawmmwmma nagun g1 ve sauiMan ﬂuﬂﬂ%ﬁ@@ﬁ"lﬂ”lillﬂa

=KX A

Y v
Gd]);iJﬁWh Sunavesrosniluauszanaslasmsoadwesauuazuls AunuAIwan AUUUn

I =] 1 a ] ] 9 a dy 2K A dy =
Alunsrgaziivevinluaued lurieiesay 35-50 Tuvazauiiol wnandauieazideavy
v Y

oglugedosas 40-60 vSounn1 d v luAua NN TMIDaA W NA T oY SIBYEII
~ 4 a a a A wa
Mess psaz 25-30 (AN IN1AIMNUTAINGY, 2548) Auiliautiamenten iz anlunis
v
m1z1gn (Good tilth) vzdeaiitesinsvuialvalidosndi 10% voro IR nNAve Ay
Aa 1 1 Aa 9 1 A 1 1 . . IS o I
uona1NT eI luaund ANABITBIVBIHBII1Y ( pore continuity) N AIU AN U

Y
YN INADFN NN THIIN VDI AU

a a [ a . Y a A o a
3) UsHapuNnTeIngluau (Organic matter content) 13BUNT &InY TuAULINIY

Y =<

] :j 1a < d?’ Id o A o ya Id 9 =~ ) an
§)p Eﬂﬁ MIFNUINFAULT IVUN s1etludns @]’JL%’E]?JTI”ITVM wiune ‘L!?JI?‘I WNATWNALUASAINY

= % = 1

2 o 3 nyy v a = A
@uﬂiﬂ%ﬁquﬂ31ﬂﬁ1wﬁﬂ1uﬂﬁEj]ﬂ“])"U‘lﬂ'llqﬂiuﬂiMWmﬂiJWﬂ o ﬂszmm 6-20 M9

Y Yy Y H Y
o v o v A A v o

| < A o < J R A =~
HINUNAD mummmmﬂumgmﬂmmmaﬂuazuaﬂymmﬂumiﬂaaaaﬂﬂ WHNUNYAYU U

ke

a A v

9 v [l
Widmnnduiey (aannsdaainigiane, 2548) Tuituith I Fsauiidsuasunsi oiag

q
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o Y 3 o gl = = gl a 1 YA A A
g i ldanuglumshudmidun anuamusalunsgegaiive sauih ldniasnwailn
:’ 1A 1 { a 1 '
agu vzgaoniitlaninnnauihldnlsensnisnguaulszua s muiuediios

(Donahue et al., 1971; Gotshalk, 1939)

Y
]

= a . a Aa S a Y o 9 o
4) ANNANUDIAU (Soil depth) AUNUANUHU W IFUA UL ooz v WU 1a

e

9

1 g// a { g a { 1 3 o g} | B
ﬁ@ﬂﬂ'J'lslfuﬂu‘ﬁ?d\lﬂ'ﬂﬂwu'lsllf’NG]fuﬂLlﬁ‘JJ']ﬂﬂ'J'] Llagﬂ'JTJJE‘T']?JWﬁﬂiuﬂWﬁLﬂUﬂﬂHTﬂgﬁuﬂf{l‘ﬂﬂ

¥HAVDIAULAZAIVA NUD I (Donahue et al., 1971)

a oy N A a dy a . . =} 1
5) USunaihluaunsedsuaanuyuluau (Soil moisture) NUNUINBYIININ

dy Aa A [ = 3’ 1 Aa a qs.:’ 9}3’ < Y a
WIS ﬂa1u%u1uﬂu UNANDTFUITTDUL mwummuwmumiwmqﬂmu”lﬂuﬂu uae
= Jdyy A a g J - a v & )
ﬂ’JﬁJﬁﬁﬂiﬂ{luﬂ?iﬂﬂﬂﬂﬂ?hl?ﬂl@\iﬂu@ﬂﬂﬂﬂ 114i%ﬂ%!tiﬂum%%’ﬂﬁxﬂﬂiuﬂum11!1! ABDUIDN

a 9 o Yo =2 3’ Qa: A a A o < g
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A A 4 a Jdo [ 4 < 9
4.19190 wmmzqﬂﬂ JUABNWIADT T IUIATISUANALASNITINUTIU TINVBYA

ad
IHNI

1. msUgisandumaminy

o A R = ' Y3 "o o a
AALADN NUNT TN IUNINT AN !L‘]J\T’E]'E]ﬂ]lﬂﬁ_]u LL']_]E‘]\‘I@\‘]‘HWU‘EGHQ S NUIU 6 VTN

a

dy d'l T 9 1 o a osjl a d' (% dy
agwun 19 mmmmmagu IUIU 1 UTIU MUUA 7 UTLIU (DN 1 1A 2) AU

A P

uSf 1: uiase Juitu g Shiraz 1ilue Juildinlad Ugniiod) wa. 2546

Q

R-

=i @ A

uSf 2: ualase JuRL S Chenin Blanc 16 1iue Jui 14411l dlgniied w.a. 2546

U

A P~ Vo o A o IS "o
V3N 3: uiase Juiiu g Marroo Seedless (11 asiindamagu) 1iueduiviszmuaa gn

A
301 W.A. 2546

a ! " v d 1 @ I %
V5N 4: 11)ase §UWU§ Marroo Seedless (11 as liiinasmagu) 1ilue Jusuilsznwmada

Ugniliol) w.a. 2546
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a . 1 o J @ [ - 4
UTad 5: uilase Juitus Perlette (uifa sividsnngu) Musuiilsymunaan Ugniiell

N.#. 2545

a { 1 o 7 ] @ I [ 4
Vs 6: uase Juiug Perlette (1o lufindsningu) iueduiul semunaaa Ugnilodl

N.F1. 2545

A ~ A A vy '
I 7: wunnalanawlaseyu

1 o S v 1 o do .
utlaseguin 1iwug Shiraz ut)asoguiir12119u 5 Chenin Blanc 16

Y ]
A AR

d‘ a 1 o 4
MUN 1 WUNAD YU mmuﬂm@gum"bu
a g’J do X
2. M3INANNY ﬂﬂsmmmm‘ﬁ'u TDR (Time Domain Reflectometer)

3 2
aniiunisilanelunuiasdruiuiannuruludu TasiaiennTaudusdu 50

]
=1

v 9
LEUALNNT ‘ﬁizﬁjﬂﬂ')”lllgﬂ 70-100 LHUALUAT (‘]Jﬁ!ﬁlmi“]fuﬁTﬂ'ﬂ\]H) ﬁuagﬁummﬁﬂmm AUN
9 1 Aa Y T Aa o | 1 a A o 3 %
mmsmmzmaaammzﬂullﬂﬁlul,mazmnm Iﬂﬂ“l’l']ﬂ'l'ﬁﬂj\‘]‘ﬂ 2UIIUAL 2 9A LiJfJPjQ noLLan
ay 1 3 Y =) A Ya 1 v A a &K o < o ] a A o
‘VN‘VIE]‘L!‘L!II'J 1 Lﬂ’ﬂu!Wf]i‘Viﬂ‘Lli@‘]J ] NENAUAUTNINWAN IWINMNITINUAIDYINAUNUNDIA
dy = = [V VAo 9 cfz' A o o 1 9 @ ' dy A 9y A
mwu%utﬂiﬂumwﬂmmm”lmmxuu LW@WWﬂWﬁﬂiUﬂTiWﬁﬁﬂﬂUﬂ?ﬂ?11]‘]11!1’]&!,1/]505\1

(calibration) (9 A 3)



[ Y o J [ o J
wla9ogus s en i A § Marroo Seedless 11/ag0du 511 sz mMuAANUE Marroo Seedless

= % 1 v
(CGEGRGLE)) (hifindamagu)

" W 4 "W 4
wlasegquiulsgnmiaanug Perlette wilage Juivilszmuaanug Perlette

(IaInIAgY) (lufinasmagu)

v

A A "y ' Y
WHVI'J'NL‘]Ja i NLUJ@Q@\!H (MUVNVDININ)

Y v
A AR

d' a 1 [y dy d'l T 9 1
MAN 2 WUNAN BV 3L’Jﬂlllﬂﬁ\1®§uiﬂ1.]5314114?(@&@81"!141’1 ’ﬂ\il‘].]ﬁﬂ"l]%‘]uﬂﬁ\‘]ﬂﬂu
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H a 3 4% § a g 1 a | 1 o v @
mwﬁ 3 ﬂﬁﬁﬂﬁ\i@ﬂﬂiﬂ!’lﬂﬂ’nu‘ﬁu TDR (212AUAIYAINUIEAU (D) danedmsuia

9
ANTU (V) LAz (A)
< U | a
3. mstfudeden

v o w a 4Aa o A A . . . a A =
Iman v AU MIUAILN UV DINUN (site characterization) Tﬂﬂﬂ?’iﬂgﬂﬂﬂlWﬂﬂﬂHT
Y o Aa ast a < @ ] a A ) a 4 wa 1
wummuiﬂmmmigm (lou, 2547) uazmumammumam"lﬂamiw‘nﬁummq ‘] VBN
a 4 o % o a [ A U . [
Ao I vy msswunauluszaun QUAUYD Y (subgroup) (Soil Survey Staff, 1993) M3LNY

@ 1 a ] I 1 =
fMogNIALLLINeoN U 2 §IUAD
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% 1 a { <3 esj a o’/’ o Aa A
3.1mammu°ﬁgﬂiumu (disturbed soil samples) WINUNNDFUAUATNFUN UUAAU

(genetic horizon) N 1aut e ¥melunihdadszanm 2-3 nTansy

o 1 a { ] . . <} 091’ {
3.2 Modaun lignsunau (undisturbed soil samples) Iagi@oNINUMWIZFUR

9 o =< A a Y < o ' A
A0INITU AN AU VANIMEn1NUe auD 115 ms Tael¥nszueninudI0814 (core) (191,

2542%; Buol et al., 2003)
4. msuaswdlutealfiiams
4.1 P15 N 5UUA D I19AU

' v v Y
4111w eeaun gns unuana It s lufsy wdsniihauuuauazsou
FUAZLNTITOUVUIA 2 TAAINAT LENADUNTIA WHHY 1T HaAN NN Yo on Fa9z1i11)1d
a 4 wAa a
TUMsIAIZHANTANIIMENTN LAZNUA TV DIAY

4.1.2 ¥1dedaun i ns unIuAN ¥IA IR UNLU UT WV DIAY LAZAT AN TN

U

Y
Ui esau
4.2 N5 AT A MTANIIMEN NUDIA Y

4.2.1M15IUATE ﬁ’miﬂ FL1HUVDID HﬂWﬂau (Particle size distribution analysis) Tae
W uonAoAzIN T (sieving method) Tuvnaoynianite waz Taeas llnla (pipette method)
(Day, 1965) Tuwuiaeunianseutliuazeyninaumiien naflamnmsias i iunn
U5 2NN VOIAY (soil textural class)Tﬂ‘c’lmﬁl‘ﬂgﬂ‘uLﬁﬂuﬁlﬂsﬁa}uﬁuﬁWMLﬂﬂm?I’élJ@Qﬂiz‘ﬂi’N

NYATANTFOMINT (USDA textural class) (Soil Survey Staff, 2006)

422 AMUHUMUUTINYDIAY (Bulk density) 1083F core method 419Nz 1en
S o ' Aa a 1o 1<} o ] a
nudIeeauyiia lhate Taseasialumsinudiee198u (Blake and Hartge, 1986; Culley,

1993)
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Y '
423 d@mMWi11U09AUVNEONAT (Saturated hydraulic  conductivity) 1n873

WA UV VI AULS (variable head method) (Soil Survey Staff, 2006)

2 v
424 anusuluaulaeIsialaei11min (gravimetric method) (Donahue ef al.,

1971)

=< dy . 1a YA o 9
4.2.5 MINNNNATAAIUFU (water retention curve) 1A 13 LAAY 11D UA LD

Y
HEN1199 NVINAUAIBIT ITUOIMIA FEAUAN ) Ao 0.1, 10, 33, 100 uaz 1500 nlahania

(Klute, 1986)
4.3 N5 AT VA VTR M UA T DAY

43.11UA3018U (Soil reaction, pH) IaglfnTosiafiovdu (pH meter) 19
Y
AT IAIUANAD I LazAUADEITaZa1d 1 M KCl tmnu 1:1 (National Soil Survey Center,

1996)

432 M3voUIUNTE (Organic carbon:OC) JCERT: Walkley and Black Titration
(Walkley and Black, 1934; Faithfull, 2002) ud2insulramilsmasunieiagluau

(organic matter:OM) 1MNFHNT OM = OC x 1.724
433 TuTasausiu (Total nitrogen) laes Kjeldahl (Jackson, 1965)

4.3.4 Woere S iidlual 52 Yol (Available phosphorus) 1aes Bray II (Bray and

Kurtz, 1945) 1d13a1/snamleavlo5ad 10n 3949 Spectrophotometer

4.3.5 Twuna Fouid ualse Towl (Available potassium) Tae 1% 1 M NH,0Ac il u
a1y (pH 7.0) (Pratt, 1965) udrialSualnunsFeudle1n3ed  Atomic absorption

spectrophotometer
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43.6 twasnana'ld (Extractable bases) 391 5zn0URIY UAAITY LA HaY
Tdon waz InunaiFon Tavadadwasazats 1 M NH,0Ac Wiluna1s (pH 7.0) (Peech,

1945) warinlSuaaiensed Atomic absorption spectrophotometer

< A4 o - aa . .
437 anilunsanana’ld  (Extractable acidity) 1ae3% barium chloride

triethanolamine pH 8.2 (Peech, 1965)

43.8 awyuanilasunnn loaou (Cation exchange capacity) 1agl¥msyzazae
Y A 3 A
upa lopoudemsazats 1M NH,0Ac nilunan (pH 7.0) uazunuiuanlooouues
= Y = J A o
uonTwilen leeeudrsasazarelmasunanlsa  (10%) luasmidunsa ndum
=} Y o 1 = A
wow Tuilon looou udrimuiunminuguanadouaa looo uvedAY (Chapman, 1965;

Summer and Miller, 1996)
43.9 89313 08A2ANNBNA NV A (Base saturation percentage, % BS) g al
1 = ~ @ Y 3 J I A (% 9 . .
namvesdsuawanuiada lanmua uazmanuiunsaneana 1@ (National Soil Survey

Center, 1996) 31N gAT

%BS = Extractable Bases x 100

Extractable Bases + Extractable Acidity
< v X Y
S. ManUUUNNUa Ya

Y 1
Saanuru luaunsedun1man 10, 20, 30, 40, 60 Az 100 (FUAILAS AN IA

Y o ==K 1 dy o ogj [ = Y I A
HAIUUNNATAITHBUNNIUAI uaala Tﬂf]ﬂp‘luﬂut)\ﬁ] ﬂllﬁ\uﬂuigﬂgljﬁ'] 6 Moy
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aauitaz szazna UMY
2
1. aonuin
=1
1.1 nsane luninauny

an1iiaven1gauys vy 9 Auaieds suneilios Jandanigauys (do11ju

Y 9 (% a a o o,
AUANLAZ WA UITSUUUNANYAT UK NINNAYINHATAITANT)

1.2 ndnu Tudeslians

a 4

Ansziaundesl §Uan1sn1n I 1dgiiner auzinbas uH1Ine1de

I a
NHATAITAT MY UVALIUY U NTUNNWA

a 4 { a { 1 aw a o w A s A @ {a
'Jmi'l3°ﬁﬂ')'lll°§u1u@u‘ﬁﬁ')u')i]flﬂ'lﬂﬂ'ﬂ/‘lﬂu AIUNIN EJ'lﬁ'lﬁ@ﬁLﬁ@ﬂ'l‘iW@JUWﬁﬂu

ATUWAUIAAU NTANN
2. szgza lumanIde
= Q' z 1A a Qy A =
M3 ANY ATUAIAA DU U WA, 2551 AUTAMOULUIAN W6, 2552

an i ldve snaniimsanu

A
A

% d'd'd
1. VUL an MU NHNNA NN

1
A v S K

dy A= 1A av ] 1 a d’q
Wunan I8 guINUMaITee Ju neluaotiIvemyauys Feegluwumlgsnau

@ 303 My 9 MuaTene s unedies SerTanyany3 ogriivniaianigauy sy

30 Alamas vuDuuaIen W ULY3- Ins Toa-noargi
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2 ammiemea

Y 1
MUz UUMIUNszinngieniAved Koppen  (1931) Hulusnaan1iing
Mo auY3 Tanil N WUUDNIUGIUA50U  (tropical savanna, Aw) VINVOYAANHUY
1 A
gio1nw lagnde AIUAIAOULNIIAY WA, 25514ADUTUIAN W.A. 2552 YBIADINITY

A o

Y A A Yo dy
NIYIUUT ﬂ\ulﬁﬂ\ihl'flu MUN 4 LAZAITNAUINT 1 ﬁ?ﬂllﬂﬂqu

o Q

2.115uasidu

v H 1
Ysmnanihelu luamindemaauysmas ludln iy 1,220.5 Gaawas Tag
9 v
T/sumhrundegsgaludougaian w.e. 25511951100 255.0 dadwas uazluszrinudou

FUAL WAL 2551 -ReuUANMAUT WA, 2552 Tl Tuiruan

[
A o =) = = 1

QUUYNVTNAU AN UINIMYIULT 2UAURAY D81 UYN 22.3-29.4 DI AT

Taoigum piimdega galu@ouiiuiny wa. 2552 (M1 29.4 03f@a 1T d Loz gt giliaa

A alu@eusurny WA, 2551 M11Y 22.3 o9 uraITed
dy v o
2.3 ANUFUTUNNT

dy [ @ s A an o a A 9 1 =
mmwfm‘wmmaa&iuﬁmm%ammum Hanszuusevas 79.6 Inanay

E]

A o o g A o ~ v A
61]@\1ﬂjTN%UﬁNWW‘H‘IULﬂﬂuﬂu&Tﬂu WA, 2551 UAgIaa (5080 89.7) LLa%iu&ﬂﬂuuﬂiTﬂﬂJ

U Q

w.et. 2552 imdg e Gooas 61.7)
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=
=

o a X o o ¢
[ B TRCTR AT —e—aanmigi —m—a NuTUFININS

{ a 3’ { v o J a { ]
5111N‘ﬁ 4 ﬂimmuwlu ﬂ’ﬂll“]?uﬁllW‘l/]‘ﬁ uazqmwgum?\a i%‘l’i’JNLﬁ@uNﬂi%ﬂM WA, 2551-

=)

@ouTiuinn w.e. 2552 lugmiindemaauls
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@A

winenwg viaandain 8 iudulylifiduan

d' 9 a gl A 1 A o =
MANAN S Gllqu.a‘lJ’ilnmuWluVmﬂ1u%3@338313a11/1ﬂ1ﬂ13ﬁﬂu1
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Hanaz Il

= [ dy 1 1 @ s a A A a 9
fn‘iﬁﬂ‘]sﬂaﬂBﬂ!%ﬂDWN%u1UIGﬂu31ﬂ@§uﬁNW‘H‘ﬁ ﬂgﬂuu umﬂmmﬁuﬂu"lﬂ

Q

S o

o a dil ~ ] Ao v 9 o =) [ 2
mmumﬂuwumtﬂmmamﬂgﬂagu AOIUIVYMYIULYT AUAIINI D UND BI IINIA
% @ a a @ J. a {
ﬂ?ﬂlu%u‘lﬁ (ﬁmuuﬁ}uﬂ%}mazw AUT SUVUNFINEAT WU N NN AUNEATFNTNT) Tﬂﬂ!ﬁﬂﬂﬂiwﬂl“ﬁ
o == o ) = 3 9 a wva Y
MNITADHIIVTUIU 7 UILIU N miﬁﬂymﬂumﬂ’dumuaﬂuﬁ ﬂﬂﬂaﬂ@] msUszneuawamn
™ @ a a wa va I d :’
m"lﬂumamgmm VeIl autanumemn andanaail anudulselerdvoari

d' dy a d‘ ) = =W dy
ez msasuuasnnuauuus nan iinsane Iaw ’é]llﬂu

1. anwmim lduasdaugnimenauvesiu
) : v o < H
1.1 Vi 1 wlaalgneguii il (Pedon-1) (1w 6)

Y
a I a o v Aa 1
auifuaudmlunaie Jwannisve smiidadunuy Ap-B-Crt 0gA2 199N
o dy A~ [ @ Y o A A I :’
szaumziathuna1s 71 was iuilanuamdudesay 3 Jagdudutdaduiduaznowmim
NI UMV TAAANA VDI AU U (local alluvium over residuum of limestone) §nbMEl
[ . I f a o ] { ] . .
daugruinuiluiuiinanTouye RN gNaesIIY  (erosional surface of  dissected
v Y

footslope) AUIMTsz e amnlvdu I8 hunars hlvathwi @y (Runoff water) 1hu

v
[ o 9ya 1 a
NAN ITAVU ﬂ@]ﬂuﬁﬂlﬂﬂﬂ 31 80 I UAUNAT

P
A A

Qa: a a ==t 3’ 9 I a [ = =3 =
FUAUUUNUT 036 15uduns NIty oA miluaus M te1nun e,
Tnssadrsve s ud unuudowmasuyu uu nuey Auiimasamodve siufulud S

[ ann a I 1
@nties Ufnsera umwaesaumiuaainais (pH 8.0)

ng a 1 Aa aa g} Y dy a I3 a = 9
FUAUATIHN U 36-75 UAWAT VT 19 1auaad W tHon Wl uauvitie ) Iﬂ INHTWNUDI

' v

Al Aou ma suauanud W@ e VAU DU WM BrauA U o TIudanUFud uve s
S ] o Aa < 9 aaa a I < 9 =R

mamcﬁmﬁuﬁmﬂmhﬂs WuULanNU 8y ﬂaﬂifﬂﬁlﬂm vosauilunsaani o wilunai (pH 6.5-

7.0)
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d‘ @ a Y v A a 1 o 4
mwi 6 anpazgiszme tazmwia aemidaauusaulaslgneguiin 11 (Pedon-1)

= a

u’/‘ a A =\ a aa oy dy a Id a =1
FUN UNN UM TASTUAUYUY I (75-80 FUAUAT) UFUIALUAN L1DA wi uauMte

q

Y a I 9 { 1 [ a a { o w
TA53e319U03AU T UIUUA DUMAS UYL MUIF WA 83N WUM THSTUAUKL 8 WUIANTUN NG

[ 1 4 a a aaa a Id
amefmveasmendguasiuululsuuun Ugnseaumvewuiunan (pH 7.0)
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12 5w 2 waalgnequsul szmueaa (Pedon-4) (0 A 7)

a dyr:,' a XK = @ Y o Aa
auiiuauanihunay IMs A UINITVOIHUIAAA UL UL Ap-Bt ANFIIMN
@ dy Aa v 9 [ Y o Aa Aa @ 9
szAUNZIathuNa | 69 1WA NUNUANINA AT U 08 2 mqmummmmﬂ HUITAAN ANUD

a

[ Y
#U1JU (residuum derived from limestone) dnBa1z 9T ag1uAww i uiluA AN 3o uv 03 AN

{ @ ' Aa g’ < :’
NONAALLN (erosional surface of dissected footslope) A1IIN1T Tz 18R an1wliay 1a57 1

QU

Y
Tuathwuihauthunans szeuiildauanuinnii 60 iuaIag

3 a a aA g} Y dy a I a 1 =1 9
FUAUD UK U 020 tsUANAT a1 1adn e aud uausumiten Tnseass

a Id 9 ~ Qa' 1 1 A 1 Y] a < Y
Yo AU UL N UNAYUYUUU WU UFTIUVDILUIAIDABNEN hliJﬁﬁWEJﬁ'JGluﬂiiJ'lmmﬂu@ﬂ

Ugseraumve sdmilunas (pH 7.0)

qg.: a 1 a aa :’ Y KX A g} Fl g a I a [
FUAUANHUL 20-60 KUAWAT U HUIAALUA LV UDITU AU Y WeauluausIu
A Y} a & P} A A ~ = 2
MU Tﬂ 5989519009A WA WHUVND Umd YUHNUU WUMTHETUA UM UYT TIWDINVY U IUUD
1 I @ ] @ a Ao w @ aaa a S Y
llﬁﬂ’Jfl@%ﬂﬂ\i%ﬁﬁWﬁ’) LA gNULAY WL!‘]JL!‘VI NN AN ﬂ;]ﬂ’ifﬂﬁunf’ll RN ugﬁ UNIALANU BY

=1
pansathunan (pH 6.0-6.5)
2. ANUANWMENINVDIAY

9 v
HANTUATIZHAUTAMIMENNYBIAURT 2 UTANRINs AN Uszneudlonis
2 Y Y v
N352 210990 YN Maz Futio Au AWM LILULT WUe AU Man i AU sz dua AW

2 Y
195z Temnd 18 naynnvgadaamiu
Z 2.
2.1 113 NIZ VYD IOYN M UDL FU LI AU

Naﬂ”liﬁﬂy”lﬂﬁilﬁl NNISVYU UM VDD Hlﬂ1ﬂﬁu (particle size distribution)® 1A NY
= 1 esj = = A o 4 o o’/’ dy a
anluunazdu leenlSoum gUNITHINNT STV DN YN TAAUN TUNUNNITI UL UNY UUBIUU DAY

NANVDINITENTIUNBATAHI FOINT M (MINHUINT 2) (191, 2542%; Soil Survey Division

9
=

Staff, 1993) @ w3 nagyldag
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mwin 7 dnvazgidszme tazmwnthasauuinuulanlgnejuiulszmuda (Pedon-4)

3 dy Aa a ~ ] o 4 A I a dy =
BUVDUUDAUUIIUN 1 LL‘]J@Q@\}HVI”III’J‘L! (Pedon—l)ﬂuﬂulﬂuﬂutﬂ@ﬂTﬂﬂﬁNﬂﬂ
dy = 9 1 Aa [ a [ =\ a 1 I a dy =* dy =
Weaz@eathunal ulﬂllﬂ AUTIU AUTIUKNE Aua1ududuilelunansduiloazioon
9 L) v a 1 = ! Ay a a dl 3 [
1thunaig llmm AUTIU AUTIUHH D davibeau luusun 2 Lgﬂaqaguiuﬂszmuaﬂ
a a 1 I a dy = 9 " Aa 1 =\ a :]’
(Pedon-4) auvutazauaiuauteazdgathunals ulﬂll,ﬂ AUIIUTHEY TagAUng 2

a a =\ Y dy a A 1 A Y KX v a 1
ummﬂuuummﬂummma@uwﬂmumma‘@ﬂmﬂﬂmﬂmumq
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WorSeufiey Msienns La18U090RN 1AV UIAN 51 (sand) D YA AV AN T80T g

Gsil) wagoyMAvUIMAWNTIET (clay) WU TUSmadadiuvesouniavanstouils
1 4 < ] a o 1] 1

wInneunIAILIAdY 9 1antiee Taslioyniavuiansienilieglunde 335-443 nSude
a % 1A 1 9 [ 1 z a Y o Aa 09/’ a = 9

Alansy uadsyrmasutnamuuls luunazsuaunieluninaaaunaa oausa Juud iy
ns/l a 4' dg’ qu a 1 a 1 o d 0 ]

anasanFuauuu uaziudulusuauarluninumlasegurii g daulundasedu

[ = 9 A 9 A Y v a A
Sudsen el THuna oud 9A 9Nna oA 1A AA Y (DN 8%)

4 1

MILANNTLDIBVBIDUAIAVIANT 8T UFUAUAI 9 ¥BIUTIBNRIM IANH
wueg lunde 247-373 nsudenlansy uaziinuaTduanasmuanuanluvinuulasegu
o Jd 1 a "W i { U 1
wlnl drauluuinamlasilgneuiulsznmaa Juualdunseudnensiua luasuaisves

Y v a A (A I 9 = ~ 1
windaaullTnaaaauan e gaaasnuAINan (MU 81) AIUNTUINNTZI1EVDIB YN N
4 1

ynadurie luduauag  veawsnanmmsany wudeglugands 198350 nSude

a o =} 9 A dgl = Y v a Z a ~
ﬂTa NIy uawuuﬂumwmumumma ﬂﬂ”lEJiLl‘ViLl WMAAUUDING 2 UTAU (MAN 8A)

mﬂﬁﬂ‘]ﬂm%ﬂWil,!,fl]ﬂﬂi%i]1ﬂﬂl®\‘lﬁ]1§ﬂ1ﬂsl]u1ﬂ@hﬂ 9 W1Mﬂ31ﬂﬁﬂ1ﬂﬂlﬂw1$®1§ﬂ1ﬂ

a =} A o 9 SR o Id 1 T A a2 A a =\ A Y A dy
wmsﬂumuﬂmmﬂymzﬂamﬂmﬂmﬂumu"lﬁty Ao W smmﬂumuﬂmmmﬂumwmu

v
A v a A

= & Y I T A 1 [~ a Yo
muanuan Fuaa Iimrun audiu vaduaunivanmsge Taelasuanswavinnis
4 a 1< 4 @ qul a
nDoUEBITING (lessivage) YDIOUNAVIAAN LAZNTLUIUMIIA DU W ITAINTUA U U
F4 4
(elluviation) llazaulusuauars mlvduauasuvuloynnvinal vaiaooguin (Soil

Survey Staff, 1999; Buol et al., 2003) HAaL WU AN BULAIN DO VAUIHH IMUTTTUSIA Fauaa

N

9 & =R A 9 a = I g a = an
lamudamsndo udreudzduveteynIaauH e IN MU suaz auAIied (0AANS,
! A ) v Y
2527; Buol et al., 2003; Soil Survey Staff, 1999) Ga¥ua za@ wilan 13 11w Su 8N 15NN
a =} =2 Y] Y qg/l a 1 aa o Ia A e . a
YOI AUH eI UANANE W50 90 bATuSu AL a1931aNe0 15 90an (argillic horizon) (181,

2533; Soil Survey Staff, 1999)
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Bulk density (Mgm™®)
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Moisture content (% by vol.)
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A0 VeI AAAY (Soil profile description)

I Inf . he si

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform

1. Physiographic position
2. Surrounding landform

Pedon 1

: Pedon 1

: Kanchanaburi 1

: Ttkfpic Haplustalf

: 6 August 2008

: Somchai Anusontpornperm, Kannika phetmak, Eakarad

meevasana, Nuttamol apairee, Wattanai aonsumran

: Grape experimental plot Kanchanaburi Research Station, Ban

Nong Sam Pran, Tambon Wang Dong, Amphoe Muang,
Changwat Kanchanaburi

: Approximately 71 m (MSL) . N
: 4746 Il Co-ordinate: 47P 0534784 , 1561312

3. Slope on which profile site :

Land use

Annual rainfall
Mean temperature
Climate

Others

: Corrosion plain
: Undulating

3% (aspect: 330° Azim.)

: Grape

: Approximately 1,026.5 mm
: Approximately 27.7 °C

: Tropical savanna

II General information on the soil

Parent material

Drainage
Permeability
Runoff

Depth of ground water

III Profile description

Horizon

Apl

Ap2

: Local alluvium over residuum derived from weathered

limestone

. Well drained
: Moderate
: Moderate

Depth (cm)

0-18

18-36

: Deeper than 80 cm at time of sampling

Description

Very dark brown (7.5YR 2.5/3); clay loam; strong fine and
medium subangular blocky structure; slightly hard dry,
friable moist, slightly sticky and very plastic; few medium
to large subrounded gravel fragments and few small
subrounded weathered limestone; few small angular gravel
fragments of fresh quartz; many very fine, few fine and
many large vesicular pores; few very fine and fine roots;
moderately alkaline (field pH 8.0); clear and smooth
boundary to Ap2.

Very dark brown (7.5YR 2.5/3); clay; strong medium
subangular blocky structure; slightly hard dry, friable moist,
slightly sticky and very plastic; few faint clay coating on
faces of peds and pores walls; few small to medium
subrounded gravel fragments of weathered limestone;



Btl 36-52
Bt2 52-63/75
Crt 75-80

I Information on the site

Profile symbol

Soil name
Classification

Date of examination
Described by

Location

Elevation
Map sheet number

Landform
1. Physiographic position
2. Surrounding landform

3. Slope on which profile site :

Land use

Annual rainfall
Mean temperature
Climate

85

common very fine and fine vesicular pores; very few very
fine and fine roots; moderately alkaline (field pH 8.0);
abrupt and smooth boundary to Btl.

Dark reddish brown (5YR 3/4); clay; strong fine and
medium semi-angular blocky structure; slightly hard dry,
friable moist, slightly sticky and very plastic; common faint
clay coating on faces of peds and pores walls; few traces of
fresh angular quartz; few medium soil animal holes; many
fine, few fine, medium vesicular and few fine dendritic
tubular pores; very few very fine roots; neutral (field pH
7.0); clear and smooth boundary to Bt2.

Dark reddish brown (5YR 3/4); clay; strong fine and
medium subangular blocky structure; slightly hard dry, firm
moist, moderately sticky and very plastic; many prominent
clay coating on faces of peds and pores walls; few traces of
fresh angular quartz, few medium soil animal holes, few
small clay pockets few traces of weathered quartz; many
fine, few fine, medium vesicular and few fine dendritic
tubular pores, few medium soil animal holes; very few very
fine roots; slightly acid (field pH 6.5); abrupt and wavy
boundary to Crt

Reddish brown (5YR 4/4); clay; moderate fine subangular
blocky structure; slightly hard dry, firm moist, moderately
sticky and very plastic; many prominent clay coating on
faces of peds pores walls and weathered rock surfaces;
many small to large angular gravel fragments of weathered
quartz and quartzite; many very fine and few fine vesicular
pores; very few very fine roots; neutral (field pH 7.0).

Pedon 2

: Pedon 2

: Kanchanaburi 2

: Ty}q)ic Haplustalf

: 30" January 2009

: Somchai Anusontpornperm, Kannika phetmak, Wattanai

aonsumran

: Grape experimental plot Kanchanaburi Research Station, Ban

Nong Sam Pran, Tambon Wang Dong, Amphoe Muang,
Changwat Kanchanaburi

. Approximately 68.6 m (MSL)
: 4746 1l Co-ordinate:

. Erosional surface of dissected footslope
. Slightly undulating

2% (aspect: 30° Azim.)

: Grape

: Approximately 1,026.5 mm
: Approximately 27.7 °C

: Tropical savanna



Others
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II General information on the soil

Parent material
Drainage
Permeability
Runoff

Depth of ground water

III Profile description

Horizon

Ap

Btl

Bt2

Depth (cm)

0-20

20-42

42-60

: Residuum derived from weathered limestone
. Well drained

: Rapid

: Moderate

: Deeper than 60 cm at time of sampling

Description

Dark brown (7.5YR 3/3); clay loam; strong medium subangular
blocky structure; extremely hard dry, firm moist, slightly sticky
and very plastic, common traces of dead roots; few very fine
angular gravel fragments of fresh quartz; few large subround
gravel fragments of weathered limestone; many very fine and
common fine vesicular pores; common very fine, many fine and
medium roots; neutral (field pH 7.0); clear and smooth boundary
to Btl

Dark brown (7.5YR 3/4); clay loam; strong medium subangular
blocky structure; slightly hard dry, firm moist, slightly sticky and
very plastic; many faint clay coating on faces of peds and pores
walls; few very fine angular gravel fragments of fresh quartz; few
large subround gravel fragments of weathered limestone; many
very fine and few fine vesicular pores, common very fine, few
fine simple and dendritic pores; few very fine, common fine and
medium roots; slightly acid (field pH 6.5); gradual and smooth
boundary to Bt2

Dark reddish brown (5YR 3/4); clay loam; strong medium
subangular blocky structure; slightly hard dry, firm moist, slightly
sticky and very plastic, many distinct clay coating on faces of
peds and pores walls; few traces of dead roots; common fine to
large subround gravel fragments of weathered limestone; many
very fine and common fine vesicular pores; many very fine, fine
and common medium roots; moderately acid (field pH 6.0).



87

4 9 a a a o v 9
msnwmnﬁ 1 ‘U'E)ﬂaljﬁ'ﬁﬂTW{]M’t‘]'lfﬂﬁ‘ﬂiL’Jmﬁﬂ?ﬁ?i]ﬂﬂﬁlljﬂuu? #1.1PN ?J.Lfl@\? fl].ﬂ'lilﬁ]"h!“].ﬂl?

TP oUUNIIAN WA 2551-MOUTUIAN W.A. 2552

inou Unainly QMUNAN AN HINS

(H31) (Ca) (%)
UNTIAY WH. 2551 7 23.5 63.4
AUAMIWUS WA, 2551 107 26.2 79.2
TUIAY WA, 2551 22 27.7 68.4
WH1GU WA, 2551 142 28.9 78.2
NOHAIAN WA, 2551 133 27.7 86.9
U WU WA, 2551 125 28.1 85.5
NINAN WA, 2551 77 28.0 87.3
FIMAY WA, 2551 84 26.5 84.3
AU W9, 2551 220 28.2 89.7
AENAN W.A. 2551 255 27.4 88.6
WOAIN WU W.A. 2551 50 25.0 75.0
FUAN WA, 2551 0 223 69.1
UNTIAN WA, 2552 0 23.0 61.7
AUMIUT WA, 2552 0 28.3 68.1
UUIAN WA 2552 53 29.4 73.9




MINIWHINN 2 FUUANN ﬂ1ﬂﬂ1Wﬂl’ENﬁuﬁ“ﬁ1ﬂ1§ﬁﬂ‘H1
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Depth Particle size distribution (g kgﬁl) Textural Bulk Water content (%) Ksat
(cm) (USDA grading) Class" Density at-33 at -1500 cm hr'!
sand silt clay (Mg m”) kPa kPa
uSan 1 : fade guiithd (Typic Haplustalf)
0-18 373 429 198 L 1.38 23.40 14.17 293
18-36 327 357 316 CL 1.65 25.64 17.16 0.11
36-52 274 430 295 CL 1.45 25.11 16.72 1.24
52-63/75 247 403 350 CL 1.46 25.46 18.88 1.92
75-80 291 443 266 L - - - -
IE amﬁ' 2:u1/age ;7'1! muwaan (Typic Haplustalf)
0-20 361 336 304 CL 1.54 - - 0.11
20-42 364 341 295 CL 1.47 - - 0.88
42-60 344 335 321 CL 1.42 - - 2.13

HNHA L Textural class
CL = clay loam

C = clay



MINIWUINT 3 TUUANUATUDIAU NI AN 1N

Depth pH 1:1 OM Total N Avail.P  AvailK Extractable bases Sum Extr. CEC BS
H,0 KCl1 Ca Mg Na K bases acidity bysum  NH,OAc by sum
(cm) (——gkg—) (——mgkg'-—) ( cmol (+) kg’ ) (%)
U?&?mﬁ' 1: mlmag'uﬁﬂaﬁ (Typic Haplustalf)

0-18 7.8 7.0 20.30 0.98 0.26 156 26.96 0.15 0.53 0.40 28.05 2.25 30.30 12.75 92.58
18-36 7.5 6.4 16.95 0.84 0.18 58 13.89 0.14 0.83 0.15 15.01 3.75 18.76 12.25 80.02
36-52 5.8 4.7 11.87 0.84 0.04 54 12.22 0.11 0.59 0.14 13.06 6.75 19.81 12.75 65.93

52-63/75 6.5 5.4 11.55 0.84 0.06 64 13.06 0.12 0.49 0.17 13.83 3.75 17.58 14.37 78.67
75-80 7.6 6.9 11.87 0.70 0.16 64 19.24 0.11 0.30 0.16 19.82 2.25 22.07 14.00 89.81
u?nmﬁ' 2: mifa eag’u‘n 14 aan (Typic Haplustalf)

0-20 6.8 6.0 24.41 1.43 0.12 93 11.16 2.20 0.11 0.24 13.71 3.00 16.71 14.12 82.05
20-42 5.4 4.6 16.65 1.30 0.07 60 8.59 1.55 0.44 0.15 10.74 6.74 17.48 13.00 61.42
42-60 5.5 4.7 12.90 1.09 0.04 57 10.18 1.04 0.34 0.15 11.70 4.50 16.20 12.87 72.24

68



d' 9 < 9 49} 1 a 3 To A o =\
MINNUINN 4 VDY AN TN mayjamm%uiuuﬂmagu (%Tﬂﬂﬂill']@i) AULAIUN 13 NUINYU W.A. 2551-14 WU1AN W.A. 2552

avwEn  §lendi dlanin ddanii lanin ddanii ddanii ddawin danin ddenii ddanii ddaniin ddani® ddandd
(e8u.) 1 2 3 4 5 6 7 8 9 10 11 12 13
vSnaddi 1 sulaagne fuinTahiiug Shiraz
10 11.9 9.8 11.9 13.8 15.1 14.8 17.5 15.9 13.4 10.3 9.0 8.1 7.7
30 31.9 304 26.4 314 30.7 30.1 30.3 354 32.7 26.9 24.4 23.5 22.9
70 30.8 27.2 27.8 26.2 28.7 27.7 29.8 35.0 31.7 28.3 27.0 25.9 26.1
awdn  dladi ddanii ddanii Senin ddani® @leni ddawii @lenin deni® dlanii @i dlandi §lanin
(#3.) 14 15 16 17 18 19 20 21 22 23 24 25 26
IOL 7.5 7.1 6.5 6.3 5.5 5.6 5.8 5.8 - - - -
30 22.6 2.8 22.7 22.7 2.2 22.0 222 22.0 217 216 215 21.8 21.5
70 26.8 26.9 28.1 27.2 26.7 27.0 26.1 26.5 264 26.2 25.1 21.7 20.1

06



MININUINT 4 (70)

avwEn  dlandh @lenin ddanii Slanin ddanii ddanii ddawin lanin ddenii danii ddaniin ddani® ddandd
(e8u.) 1 2 3 4 5 6 7 8 9 10 11 12 13
v5naidi 2 sulaagne fuin g Chenin Blanc 16
10 19.5 13.4 114 15.9 17.0 16.4 20.7 19.1 17.1 12.2 10.5 9.6 9.2
20 30.4 27.6 24.4 29.7 30.9 29.5 33.2 32.8 31.5 26.7 22.9 20.7 20.3
30 30.1 27.9 23.9 27.9 28.5 27.3 30.4 35.7 32.1 26.1 23.1 21.4 21.2
40 324 304 27.4 28.2 30.2 304 31.8 31.9 31.2 29.5 26.9 26.0 26.2
60 33.2 33.0 30.5 30.5 31.8 29.8 323 39.0 35.8 31.8 30.0 28.9 29.1
100 32.1 314 29.7 28.7 29.1 28.9 30.2 35.9 339 30.5 28.7 28.3 28.7
avmdn  @lenin  dlanii dlanii Sewin dlani® @lanii ddani® @lenin deni® @i ddeni dlad® §lendd
(.) 14 15 16 17 18 19 20 21 22 23 24 25 26
10 8.8 8.1 7.8 7.5 7.2 7.1 6.9 7.0 6.9 6.6 6.6 6.3 5.9
20 20.2 19.6 19.5 19.0 19.0 19.1 19.0 19.2 18.9 19.1 19.2 18.6 18.0
30° 20.8 20.8 21.3 21.0 209 - - - - - - - -
40* 248 25.8 26.7 26.2 26.1 253 26.0 22.8 - - - - -
60 29.8 29.3 30.7 30.1 30.9 29.6 30.6 314 30.2 30.3 29.0 28.6 26.8
100 28.0 28.4 28.6 28.7 28.8 28.7 29.4 29.0 28.4 29.1 27.4 27.0 26.2

16



MININUINT 4 (70)

anwan  ddenin ddewin dlawin ddanin dlenin dlain ddeanin ddewin ddewin dlawin dlawin dlewin  dlansin

(3.) 1 2 3 4 5 6 7 8 9 10 11 12 13

a = r o [ SN v
v 3 :ufaslgne jusuisemuaaiiug Marroo seedless (HYidamaga)

10 11.3 11.9 11.1 10.0 10.5 9.9 10.3 14.6 17.7 17.6 19.4 18.7 20.3
20 235 22.3 213 20.9 20.7 20.3 20.1 20.4 26.2 29.1 29.7 28.3 27.8
40 27.1 25.1 244 23.7 232 23.8 23.7 28.8 30.2 30.4 30.1 28.8 27.1
80 31.7 31.9 31.2 30.9 31.0 30.5 31.1 37.0 35.8 34.1 345 33.8 324

anan  dlenin dlewin dleanin ddenin dlein dlanin ddanin ddewin dlewin ddanin dlenin dlenin dleannin

(¥3.) 14 15 16 17 18 19 20 21 22 23 24 25 26
10" 20.3 23.5 213 23.4 20.7 - - - - - - - -
20" 29.1 30.4 30.7 29.7 30.1 27.5 26.1 - - - - - -
40 29.4 30.8 31.6 30.2 31.2 293 28.2 26.5 24.0 22.4 21.2 20.2 20.1
80 32.1 33.8 33.7 335 335 32.6 30.5 29.6 27.8 254 243 23.6 229

6



MININUINT 4 (70)

anwan  ddenin ddewin dlawin ddanin dlenin dlain ddeanin ddewin ddewin dlawin dlawin dlewin  dlansin

(3.) 1 2 3 4 5 6 7 8 9 10 11 12 13

a { v v J @
vinai 4 :uilaagne gusuilsemuaanug Marroo seedless (Juiindaningay

10 254 22.2 22.0 24.0 24.1 23.7 244 24.6 23.6 224 20.8 19.2 18.6
20 23.0 22.8 23.1 23.5 24.4 24.2 25.1 29.8 26.2 23.6 22.1 20.7 20.3
30 274 25.7 25.0 26.6 26.0 25.8 26.4 26.1 26.3 24.9 23.7 22.4 21.7
50 37.0 36.9 36.5 36.6 36.9 36.8 37.3 42.6 40.2 36.3 35.8 345 33.9
90 36.0 359 35.6 36.1 36.4 355 36.1 419 38.1 35.1 343 33.1 31.8

anwan  dlenin dlewin dlawin ddanin dlenin dlanin ddanin dewin ddewin dlawin dlawin dAlewin dleansin

(3.) 14 15 16 17 18 19 20 21 22 23 24 25 26
10 19.4 22.5 225 22.1 213 20.8 20.6 20.9 19.5 19.3 17.8 17.0 16.2
20" 21.5 22.9 234 23.0 22.4 - - - - - - - -
30 24.7 25.1 254 25.8 25.2 24.1 239 20.5 - - - - -
50 352 35.7 36.0 359 35.6 354 35.2 35.2 34.6 33.7 31.7 30.0 28.1
90 344 345 347 35.0 34.8 34.1 345 342 33.7 325 30.5 29.0 26.5

€6



MININUINT 4 (70)

anwan  ddenin dewin dlawin ddanin dlenin dlanin ddanin ddewin ddewin dlawin dlawin dlewin dlansin

(3.) 1 2 3 4 5 6 7 8 9 10 11 12 13

a = r o [ S
v 5 :ufas/gne jusuilsemuaniiug Perletre (3ivid 30 1q )

10 14.4 10.5 10.4 14.9 11.1 10.1 12.8 133 9.3 7.2 59 4.8 4.9
20 18.9 18.1 18.0 19.7 19.2 18.1 19.9 20.2 16.9 15.3 14.6 13.6 14.8
30 26.0 24.1 234 25.2 24.4 23.7 24.7 29.2 26.0 21.9 20.8 20.1 20.8
40 35.0 323 32.1 33.7 33.7 323 34.1 34.0 33.0 31.6 30.0 28.7 29.4
60 32.0 274 27.7 31.2 30.4 30.5 31.6 36.9 33.9 30.1 282 273 27.8
100 42.2 40.0 39.5 40.9 40.5 40.1 41.5 46.0 44.5 39.7 38.6 38.1 38.0

anwan  ddenin dlewin dlawin ddanin dlenin dlenin ddanin denin ddewin dlawin dlawin dlewin dlansin

(W) 14 15 16 17 18 19 20 21 22 23 24 25 26
10 7.6 5.6 4.6 3.7 8.4 11.9 14.9 11.2 10.9 7.8 4.5 5.8 9.2
20 19.4 16.1 14.7 134 214 20.3 222 223 20.3 18.9 152 16.8 19.6
30° 234 21.1 20.4 20.0 24.7 - - - - - - - -
40* 32.0 292 28.9 28.6 31.2 32.1 329 30.5 - - - - -
60 29.3 27.2 26.7 25.6 27.3 29.3 29.2 29.8 29.4 28.1 25.8 25.4 26.1
100 38.8 38.4 38.1 37.8 38.6 40.9 38.1 40.0 39.6 38.5 37.8 38.4 37.8

V6



MININUINT 4 (70)

anwan  ddenin dewin dlawin ddanin dlenin dlanin ddanin ddewin ddewin dlawin dlawin dlawin  dlansin

(3.) 1 2 3 4 5 6 7 8 9 10 11 12 13

a { v v J %
vinai 6 :uilaagne gusuilsemuaanug Perlette (lifindaningu)

10 14.7 11.7 11.3 12.5 11.6 14.4 17.0 17.1 17.1 14.8 14.3 13.8 13.4
20 23.6 21.0 19.3 20.5 19.6 22.1 239 24.9 24.2 22.1 21.2 19.8 19.2
30 323 31.5 303 31.1 30.1 31.2 332 39.3 36.5 323 31.1 30.4 30.5
40 34.6 33.8 32.6 33.8 31.9 334 35.0 353 34.7 33.7 33.1 325 322
60 26.3 28.5 29.0 26.6 29.0 30.6 31.6 373 34.0 30.6 30.2 30.1 29.7
100 42.6 41.1 40.4 42.0 40.2 40.1 41.0 46.2 43.2 394 39.7 394 39.1

anwan  ddenin dlewin dlawin ddanin dlenin dlenin ddanin denin ddewin dlawin dlawin dlewin dlansin

(W) 14 15 16 17 18 19 20 21 22 23 24 25 26
10 12.6 13.1 14.5 13.7 12.6 11.8 122 10.9 10.6 10.4 9.9 9.3 8.7
20 18.4 18.9 20.4 19.6 18.9 18.9 19.7 18.5 17.9 17.8 17.7 17.2 16.8
30° 29.2 29.8 30.8 30.1 30.2 - - - - - - - -
40* 31.8 32.0 33.1 33.1 32.8 325 333 282 - - - - -
60 28.9 30.0 31.0 31.2 30.5 29.6 313 30.0 29.4 27.9 24.8 23.0 21.9
100 38.7 39.0 39.2 39.3 39.9 39.1 39.7 394 39.6 39.3 383 36.7 34.9

S6



MININUINT 4 (70)

anwan  ddenin ddewin dlawin ddanin dlenin dlain ddeanin ddewin ddewin dlawin dlawin dlewin  dlansin

(3.) 1 2 3 4 5 6 7 8 9 10 11 12 13

¥ v

A A

) 4’ r r ¥ r
v 7 Aiuinan/arinalasegy

10 19.9 19.1 18.5 20.3 21.8 20.9 23.6 27.6 20.8 13.9 12.8 12.2 11.3
20 23.1 22.5 21.5 23.7 24.1 22.9 258 25.8 23.4 213 19.7 18.4 17.5
40 21.8 19.6 19.5 20.6 20.4 19.7 20.4 253 23.8 20.8 20.2 18.8 17.4
80 29.7 29.6 29.6 29.6 29.6 29.1 30.5 36.2 33.1 29.7 29.3 28.7 28.4

anan  dlanin dlewin dleanin ddenin dlein dlanin dUanin ddewin dlewin ddanin dlenin dlenin dleansin

€] 14 15 16 17 18 19 20 21 22 23 24 25 26
10" 10.5 10.1 9.8 9.5 9.1 - - - - - - - -
20" 16.9 16.9 16.9 16.7 16.6 16.1 16.2 13.8 - - - - -
40 16.7 16.5 16.8 16.5 16.3 16.0 16.0 16.0 15.7 15.8 15.5 15.3 15.2
80 27.8 27.7 27.6 276 27.7 27.0 27.0 27.1 27.0 26.8 26.6 26.6 26.6
wnevg 11inudn 10 suduas §lend i 19-26 gUnsaiiamsdnga 2nwEn 10 wufiues dlaniii 22-26 gunsalifan1ssiga
3fiauEn 20 muRiuns Senr i 19-26 gUnsalifansgia 4fAWEN 20 wuFiues dUaniii 21-26 gunsalifan1ssiga
sfinuAn 20 9uAning a1 22-26 gl nsaliianissiga 6finwan 30 wu s dleaniii 19-26 gunsalifan1ssga
7hNNEN 30 19uAnng 11 22-26 gl nsalifansdiga sfinwan 40 wufiues deaniii 22-26 gunsalifan1ssga

96
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MANIWUINN 5 N1TUNNGUUBUTBAY (1D, 2542%; Soil Survey Division Staff, 1993)

o =) QIJ g dy a 09.: dy a 1
Mmisenia T anYULUUD AL FUiloAUAN
(Texture class)
) v 18un nesfiaaa g Mo
AUNIY 1PA U . .
3198210 80 NI WALIDIAVIN)NT WU
(sandy soil) (coarse texture) AUTIUFUAA N 9 (N3 1eHe W LA
572U NTwuAUIIU NI wazidealu
AUIIU AT NI WAz oA nu A
391)
a U dy Yy 1a 1 a 1
AUIIU ievenuil unan 1&ua dusruhmaevieny ausu

(loamy soils)

a =
AU UY

(clayey soils)

(moderately coarse-textured)

2
Wo11unan

(medium-textured)

& =
ioazdsathunay

(moderately fine-textured)

& =
Haaslagn

(fine textured)

unse ausrulunieazdea

Yy 1 a 1 = a
‘lﬂllﬂ auIIvluUNIEazBIANIn AU

59 Ausrutunneuils taznaeudl

9 1A 1 = a 1 =
11@!“‘! AUTIUTHEY AU M He 1y

a ! IS
N3 AUTIUM U UNT Elll‘ﬂﬂ

Y 1A = a =\
1&un dumilenlunse aumviienlu

a =
N3 18!,!,{'\1 HasAULHUH &
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MINWUINT 6 1Nl "’Iﬁﬂ TUUITZAU AW HU WU UTINUD IAU

FEa (rating)

AUV UUUTIN (Mg m )

]
o

a1
(] 9 c;
AUV
1hunang
1 9
ADUVINGY
9

Faun

<1.2
1.2-1.4
1.4-1.6
1.6-1.8
1.8-2.0

>2.0

M: UIRTIY (2529)

v Y v
MIWUINN 7 NUNNITLUITA NN NI V0IA UND LA 1A 2010

Y
(2

321 (rating)

) g’ a {A o Y 31 -1
A M5 11N U0IA UNOUA IR 11 (cm hr )

F10 (very slow)

%1 (slow)

#1110 a4 (moderately slow)
1hunang (moderate)

< .
153111Na 19 (moderately rapid)
Lgﬁ (rapid)

59110 (very rapid)

<0.125
0.125-0.50
0.50-2.00
2.00-5.25
5.25-12.50
12.50-25.00

>25.00

#31: O’Neal (1952)
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~ J 1 o :/ 9 vﬂl Y
MININUINN 8 lﬂﬂlcﬂﬂ'lil!f]_lﬂigﬂllﬂ'J’]iJ?u’]glGIfﬂigiﬂsﬁu f

Al (rating) Ny (%)
1L <12
ihunans (M) 12-18
94 (H) > 18

#31: Landon (1991)
d' Y o w U ~ 9 a [ A =\ a
MINHUINN 9 UYDIMNAAN ) m‘lﬂumiﬂszmuimufmmmmm LLﬁ$ﬂ1§ﬂ3$L3Juﬂ’313J
QANTNYT ﬂiﬂl 24AU (Land Classification Division 46 FAO Project Staff, 1973;

Soil Survey Division Staff, 1993)

1. U5 naluTagous 2w (total nitrogen)

32AU (rating) Wde (gkg™)
AN (VL) <1.0

@ (L) 1.0-2.0
1hunars (M) 2.0-5.0
94 (H) 5.0-7.5
a0 (VH) >75

i noIINLHLMITFNAY (2535)
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2. ﬂf]ﬁ?‘c’n‘ll’e) AU (soil reaction), pH (ﬁu:ﬁ1 =1:1)

F¥AU (rating) nee (range)
Hunsaguus anafiea (ulra acid) <35
L‘ﬂuﬂﬁ AT ULTINNN (extreamly acid) 3.5-4.4
Hunsasaunn (very strongly acid) 45.-5.0
ﬁﬂuﬂs AN (strongly acid) 5.1-5.5
Huns a1 1A a1 (moderately acid) 5.6-6.0
Wunsadntios (slightly acid) 6.1-6.5
rﬂuﬂa N (neutral) 6.6-7.3
Wumadmise (slightly alkaline) 7.3-7.8
ﬁﬂmh shunan (moderately alkaline) 7.9-8.4
Wuanada (strongly alkaline) 8.59.0
Wumasaun (very strongly alkaline) >9.0

3. UNTYY Af (organic matter) (% organic carbon x 1.72)
32AU (rating) Wefe (g kg_l)
dun (VL) <5
é’h (L) 5-10
Ao uted (ML) 10-15
unan (M) 1525
Ao UG (MH) 25-35
49 (H) 35-45

ga1In (VH) > 45
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4. U5nameaneFa il uilseTewl (available P) (Bray I1)

F¥AU (rating) Ny (mg kgE])
é’ﬁmn (VL) <3
é1L) 3-6
Ap Ui (ML) 6-10
1thunan (M) 10-15
Ao udN9g (MH) 15-25
49 (H) 25-45
qaun (VH) >45
5. USma T anFouiiiliunlss Ten @available K) (NH,0AC)
F2AU (rating) Nae (mg kg-l)
é’ﬁmn (VL) <30
é1(L) 30-60
1hunan (M) 60-90
q9 (1) 90-120
9310 (VH) >120
6.5 mmﬁ’iiu‘ﬁﬁ fia'ld (extractable bases) (NH,OAc)
F¥AU (rating) Nie (cmol (+) kg_l)
extr. Ca extr. Mg extr. K extr. Na extr. bases
é’ﬁmn (VL) <2.0 <03 <0.2 <0.1 <2.6
ﬁuh (L) 2-5 0.3-1.0 0.2-0.3 0.1-0.3 2.6-6.6
1thunan ™M) 5-10 1.0-3.0 0.3-0.6 0.3-0.7 6.6-14.3
T3 (H) 10-20 3.0-8.0 0.6-1.2 0.7-2.0 14.3-31.2

qaun (VH) >20 > 8.0 >1.2 >2.0 >31.2
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7. anuguanildeunnaleo ou (CEC)

32AU (rating) We'g (cmol () kg )
&0 (VL) <3

é1L) 35

Ap Ui (ML) 5-10
1thunan (M) 10-15

Ao udN9g (MH) 1520

a4 (H) 20-30
QN (VH) >30

8. 9n 130 vaz A MUD AT (base saturation)

F2aU (rating) nee (%)

M (L) <35

1thunae (M) 35-75

g9 (H) >75
nera VL = @13nn (Very Low) L = @1 (Low)

ML = ABUA9 A (Moderately Low) M = 11unag (Medium)
MH = Aoy G?J}N@" 3 (Moderately High) H = g3 (High)

VH = q3u10 (Very High)

7 ' @ A o Y
9. NUNNMIUVITSAUA ”ﬂll!ﬂ UNTANTD ﬂllﬂ

52 (rating) anmnsafianald emol (+) ke')
&1 <1.0

Goh 1.0-2.0

1hunawn 2.0-5.0

GRITEARLE 5.0-10.0

9 10.0-20.0

N >20

N3: UIATIY (2529)
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2 2 g .
MW UINN 10 taasmsiasuialad non SI unit 114 ST unit

Quantity SI unit Conversion equation
Electrical conductivity dSm’ I mS/em= dSm’
1 wem=0.001 dSm’’
Cation exchange capacity cmol (+) kg1 1 meq/100g = cmol (+) kg'1
Anion exchange capacity cmol (-) kg-1 1 meq/100g = cmol (-) kg-1
Exchange cation cmol (+) kg 1 meq/100g = cmol (+) kg’
Mass ratio g kg_1 1%=10g kg_l
mg kg_l 1 ppm=1mg kg>1
1 mg/100g = 10 mg kg’
ngke' 1'ppb=1pgke’
mgkg’ 1 ppt=1ngkg"
Mass concentration gL’ 1%=10gL"
mg L 1 ppm=1mg L'
ngL” Ippb=1pgL”
Density Mg m’ lg/cm3 =1Mg m”
Specific surface m’ kg 1 m’/g=1000m’ kg
Pressure kPa, Mpa 1 bar = 0.1 Mpa
Radioactivity Bq 1Ci=37x10"
Rate, Yield kg ha' 1 kg/10a=10 kg ha™

Mg ha'

1t/10a=10 Mg ha '
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