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Promoting agricultural technology to improve

crop productivity in acid sulfate soils
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uaztfumsueslaniBsszuuiiiinisasundasegnasaiian suliunissentiuainfouazings 1iie
anufupsuazaudiiureamsiaunenantuuds wamsinuasvnuilnal” faduundauas
nuinmsiauniidusuidesnanwszsudslunssumandanszidegi Tahududunsluns
aunituiivesnunsnsdalivwinfionsesszana 10-15 13 Ianunsaugndnlaiiesmesionisusing
naoarnad lnensadrsassilulsuiussunadovas 30 vinundevas 30 Ugnitals waziivaiuioy
ag 30 lsusou muiy AAaessesay 10 Tnelunsiniunsinuasnguilveiiu venannasidunis
JnsruunasiamidureanunInsud Sudunstonthyfuynasugianefisanduuuimisufoa
¢y (@dhauengnssumsiilawiiosyanuamilasinisduidewnannsesuis : nus. 2540)

Laﬂmi@'ﬁaL%awmiuiaﬁﬂ’]ﬁmﬂmﬁaL‘ﬁmmam5mnNm5mwmiu%nzuﬁuﬁﬁum%m%’mﬁ’uﬁ
I¥susumeluladsnegildannidds duad lumssansavluvinaiuiiauliodalulssma
Inefioiiunandnmaniainunsliigelu foyaiieatunsuannssaeiuiinuuisdailanuaslu
Usgelne anmilgmuazuuminisdanisiuiinsiamsiulunguidssuluuinaiuinune
Fouamisnmsreszuumsianluiufifudiedn vdnd g asugiane fsswasionsesesis
donsimunfiufiduTendn daiifielfidudiaiionsdansiuiidudisdauasiiioduuun
MamsHANTiAufignndnivnisuas MsnsszuUMsHALN AU andeazviliinunng
annsalininensiinuluiuinuuieldesnadbusdely
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uni 2
ANUNUIYLAZATTUIUNSNAAULUSEIIN

2.1 AruvaNeYasRLUIEIn
fuUssrdaniefunsatugdy Juduflendl Mddivioreiinsaiuzduiniuluiu
yliRutudunsndaunuiedunsnguusann FedanansznudennsUgnite FuFeadnifely
vinninuduneilmzaiifviowmeidmen  viefhindosviuivluefin  wuannluitufiveania
nanamauld mald wazanangTuoon fifleflviuusrann 6,239,361 13 dndluajaznuluituiigus
Snvusiofunierdn wihudsduunnssumadusedn Sfunmvionssiurstuegilu diluuiin
fananilannn viedmuesuatnmdnluiuarlni Tnevhlufudaeiiyaussindosmhinpale
yellow mottles) vasansusenaufieninanlslent (arosite) [KFes (SO OH)) luuntidnnudile
Funls uaziiuslnleni (pyrite) agfudnegn \uduiiflanmnsa Aulifiios (pH) sannauneliian
‘ﬂipj/i’]LLazLﬂuqﬂﬁiiﬂﬁi@ﬂ’ﬁU@jﬂﬁsﬁ (Pons, 1972; @5avs, 2520)
Snvazvosiusodaiidoruduiumieida nuarsdmdesiedn Garosite) wianzneu
dwziaiitesiusznevvesansiuzdunnmeluaudn 150 wuRmasanianu anmituilaeily
Hudigusn dwihads Seunnviensedusiuegitily aaniwi
Tuviraninanlauinuazidunsadauin Snnuasivads
winlufuasiiing defufuinzunnszunaduieniuay
dn ileyaduniesnsesdn sgnuasdivdomadnngzaset
Falu (nil 2-1) wienutuimaumilsmiesumieaunse
wthifinduniunioufeliuhduiuauiidowtsiiuiseiu
Junsadmnndadunsaguusann fewhind 4.0 fa 5.0

AN 2-1 ANWALIDIRULUTEINN

vl 2-2 asvatuwdntudn i 23 gaunamin (dnla) M9 2-4 AUNNUTIIUN
AuU3edn
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2.2 NSEUAUNISNAAUUTEIIN

]
a o

AULUTEITA LARINTUIUNTNAARY 2 YUIuNs Fie YuIumMsiiningauitlniuliedn
(geogenetic process) LagnNIzUIUNITAATUAULUTEI9A (pedogenetic process) (Pons and Kevie,
1969)

2.2.1 ‘uU‘JumiLﬁﬂ'i'mqé\'uﬁﬂLﬁﬂautﬂ‘%’m%ﬂ (geogenetic process)

YNNI USuReNsazanve g naufiipulnsutwa i mzauT nuveimeia 39
dudvinaiufussniadmgiadmsuiinges vlvdmsanaznouiiuaufuiaduiuiifunen
amasuUinuaith synafinanagnouiiunutu Wud ns1e nsieutls funideauazsiuds
Buveing senoufiianuviuousutienseiingnouvesansdalus Tasamelnlsy (pyrite) 3ondn
(primary pyrite) SsUnfiveiisuiuiisndntoowiniu deszosraninluiuresmeneufiaviiuaia
yurundu FliuRaduuuremenousg gty wisenvaniosnainnisiudsundaimissd
dugruvesialanyhlsuiivielimziad Seniituiineauiiiunty anmsiuauvesns newdu
szprnanu dHliimthesznaueglaisnainseduthanniin edsegluanimirds aedfivimg
%ﬁmﬁmusﬁuagmuﬁuﬁmmau (telmatophytic plant) @sldunfianan way Tnanne wada anuas
é”]wummmLﬁﬁzy,lﬁuimuumﬂauﬁmmauﬁléf soudlofvmardmeinosviuouiy duvonmsin
fariagiduemsvesmngdunistslidunseTnguardiduundddindsen Usznoufuldsy
ﬁw%wamﬂﬁmmagﬁqLﬁuwéwaa%’aW\Imﬁaza’magﬂuﬁ’mma wazdneandlauilegdnfnvieliiiag
wazanswInasuatunIzgniineentulusuresluasueiun answanluaisuaiunfiazazanethan
melufunsuath Fsansmananiuelunazgnuendeenluidesanliiudunisingiivesafisme
Jadumsteatunisanaznouvasasveiun inlilinsiienznowvadlnlsi wasinsazaudes
o991 9 uardsrezaunnIuUnamesinlsifiavaugeds 10% defsuiudminvasiiu
TwlsviAnlmdi3endn (secondary pyrite) (van Breemen, 1972b)

Tul 1981 Pons uay Breemen Idaguhiladefiddysonininnmsazavvesinlsilissd Ao

1) anwiifinisdatiurneandiau (anaerobic condition) LileliiinisAan s deuuyas
asusznoudalidianuaduladalnd waz/vie dalwdgnoondladlusmdaes

2) feafluviasvesdaafiifliedruiissmeuazseidoslusisnaiimingaulunisiialled
Tneuniluihmsaiidamnoguinune sihlilidutadeisisalunainlnlsd

3) fiosilusivdnuangeglunzneuiivivasniismedazviufAsenduiuzdunsedalid An
Julwlsn

1) fesfiuTunvesdunisingidesanelfiouazifivsne Jsasdunidnldidundany
(CH,0), loanandiuwesiianan telmatophyte i e 1nan1s wazann Wudu

5) fasfiuuafiSefianunsadfiaddamn (sulfate - reducing bacteria) léognaiivane dldun
Wan Desulfovibrio Way Desulfotomaculum sp. %ﬂﬂﬂaﬁﬂﬁﬁﬁq%wagaﬂﬁﬂﬁaiﬂwfﬂwmaﬂ"a 9 U

HadeBnussnavilsfiAntutunisasalnlsildun Viamesasaiveiuniifoglungnou
namfefiavswavesihduuaztasunn wwilfinsgydsnsueiuneenty Tugtvesluasueiun
(HCO3) uaﬂmﬂﬁ?umiqagl,ﬁsﬂuméuaLumﬁLLuﬂﬁuﬁ%ﬁﬂﬁLﬁmamwﬁLﬁuﬂsméau q funzay
dmumsiialnlsiaznlsidiintulaevuiunsweni Sonin (secondary pyrite) IneuSinames
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Inlsvinievuiiaziludunddyiganazinavilituiniaduiuienda lunsdinfuuserdavse
N Y W 1 &

Audiidawinduliinann Refhdseg dunaiu o1vvzdnlnlsituldsn SonlnlsimiAalmi
(tertiary pyrite) Iﬂaazagiuau%uuu%aﬂauﬁu Tngazldifendeaiu eseogenetic process (Pons and
Breemen, 1981)

2.2.2 ASTUILNSIRARUUIENEA (pedogenetic process)

nsruuMItigdesiumsintunindavesiu et uilensnouiifiasuszneulnlsiavay
oghfusuauann Isunsssuedwieinisdiemeinieity vliAnnsiBeuuUameiang il
uazgaTesAAnTuITLT Pons and van de kevie (1969) Tl4 i (ripening) dmuauaumsiin
AuSendnluszesil FuUseneude 3 vuauns fe mswasuuamanigam (physical ripening)
nswasunlasmund (chemical ripening) wagn1siUasuwdamiadauadl (biological ripening) &
nsasuamismen iusuiunsiinty ImaﬁﬁuﬂaammumaLauiéfﬁmiamzé‘quﬁumﬂ
woftazylililesudvdnalagasiaintimeia miLiJ?iEmu:daaszﬁ’uqﬁu%ﬁuﬂaauﬁmmzL?‘im%’aa
funsanawmwessEiutmea Wialinanmsvenesvesiiuiineiimeia Wenseiuvenimeals
annosoanll Miowwiiounanmssniaseturemtnauils (van Breemen, 1976) YUIun15Has
Hunadsuanmvsneneesazneudadudianmdulraunimediviodinioginn fude
ﬁﬂ’]ii%‘mSﬁﬂﬁﬁwﬁﬂ’]iamlﬁﬂé’]@@ﬂlﬂ Usznaufudleiiiuintusnitsiazdressneesnluvls
Aumdlnnniu wdsuianswasuudamaniiie nsiinesndladaisuszneulning (pyrite
oxidation) ¥liinsasueduiniu

yumaiafuUisdinsintostu (1) Uiiselwlsieendindu (2) URRSazdiu A
Junse uay (3) msaduarssznoviidunaldinanufitenfuoendiaunarufiTonaziiu vos
\wa

(1) Ujisenlwlaieandindu mevidsndiléfinisszuietheenlunnuinndunthiu ves
fulsednfusresamansdunni lidmsdismeniaivinutuuy Sadunariiliianis
aansntulutuiuUsednuaznsiidnsandvdnavessyRuihituvesiiu wlkinsiasuudasd
SEAURIAUDYNNTENY) MusTINTIANUINtUaN nURIU IslauluLauTnE JuoanAudls Dudn
Handldsudvdnavasimeangfinin mainnsafiinuldanngiufidadedlifu lnsnisnszshues
dwiwny BdldlanegilomAvegluiuiiuaumeiau (Andriesse et al,, 2002)

Inlsviasdimnueosislefid3fond Tmvudoa (Eh) shq Faduanmidnduminiuy uasazgn
oondlad luanmuandeuiifioandiauluanwsssuni lnsoondauiiozansagluiasdvhuiaze,
Aulnlsvineulunouusn vililddamesleseu wagsndaimes daunsi 1

FeS, + ¥ Oy + 2HY — > Fe™ + 2S5 + H,0 (1)

Jussluiiineandinturassindaosineoandiawialutamn viansadaiia3ndsdaduujizend
H10g faaunsn 2

25+1% 0, + H2O —> SO 2+ H* 2)
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' [ 7
a a6 vV a £ v A

Tuaunis (1) waz (2) WJudfisemeailaeenizluiqduviddiunfeites netingizdn

q
[y

pH vesfusglndifssiuanudunans anmguillivanzaudunisisainvesg dursdiiedesdy
nsLAANTA
Feyvuiietuevvzdeulmiladu deaunisi 3

FeS; + 3H,O0 ——— »  Fe (OH)s + 2S + 3H" + 3e (3)

pH Wunawiionsndou

ﬂgﬂimmmumuﬂgmmLLiﬂmﬂmuImsJLaww ol pH Lﬂuﬂawmaﬂmaau souuile pH
anas \losanudazadeil Fes; gneandladez ¢insaAndu qudle pH anasi1in pH 3.0 fiae
AnUAATEN chemical oxidation 1@1 Feaunsil 4

FeS, > Fe™ + 2S + 2e (@)

drunsiasundamsduaiituaziintuile pH anas anmiildwangaudniugaunsd

W Thiobacillus thiooxidans wag Thiobacillus ferrooxidans &silegviluludu azeendlad

uzdu (S) uazlnlei (Fesy) Tinanadunsamuzduld vliAnujaserdndululdsingiianda

chemical oxidation 535uA" FednliifAINTINVEIYAUNIEINAT chemical oxidation vaslulsvi (FeS,)

a &£ v 1 a a6 . . a v ' v &

ziinTudiaslisunss lnegdunidwan Thiocacillus gsAulalafn pH 581319 2-3.5 wagiu

Aaa M v = a a aeda X o S oA

a3avediTinedlan pH asdis 6-7 nsdsuLUadlaggdun3dminTu faunisn 5 fe

25 + 8H;0 > 25042 + 16H" + 12e (5)

il pH suazdl Thiobacillus thiooxidans

nIduILLNNAzintuanaunsiinayilinnudunsavesiulunniy wag pH Bsanmas
iAAanseendladarsinleilag Fe'? Asaunisi 6

FeS, + Fe™ > 2Fet? + 2S + e (6)

7 pH fwn

fMudufiAnguain aunis (3) , (4) uag (6) ﬁiamﬁ%gﬂaaﬂ%lmﬁﬁiaimﬂuﬂsﬂﬁmzﬁu ng
dunsii (5) warluanniinwdunsedail Thiobacillus ferrooxidans azasaiiuldsening pH 2.5
5.8 (Goldhabor and Kaplan , 1974) ag@1usneeondlag Fe' Tuaunsy (@) war 6) inaneifu
Fe* lnagneduse@nsnmdn

Fe*? > FeP+e (7)

Thiobacillus ferrooxidans
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o

Ko o & R 3 = ° v a Yo
dunsidfgunnszaziduunasiv Fe™ fagviuimidu electron acceptor Tfuaunis

78

wenNAanssugdunidnIzvasuduesa (Fe™ Wuwle3n (Fe”) uieoaiinniseend

S 2

ladlagvuiunisviaadl nanfied pH fir1gend 4 wesassgneendladuazananawduiesn
lamsonlan feguns 8

Fe*? + 3H,0 » Fe(OH);+3H +e (8)

nUAsensiiansadanaznagderiinaiu aluaisazarsiuanloosu Falawn K Na*
w30 H0" naanufisentnlsvieandiatuvinlviiiin basic iron sulfate nseailslam (jarosite) n3e

a1susznavdudanidlunuyiinvesianloay Negluaisazate (van Breemen , 1973) uayhazil
NSALNATUNINIY LWUNU fsaunIsaalul

FeS, + 15/4 O, + 5/2 H,0 + 1/3 K ———— 1/3 K Fe; (SO4), (OH)s + 4/3 SO, 2 + 3H*

(jarosite)

ot ﬁ]uLﬁujﬂu%‘lm‘%mﬁwmfﬂG]Uiuﬁ‘flﬁLMﬁENWN%’YNJENR]’]Iﬂ‘Uﬁﬁ?U oH ve3fuRzdNd 4
fu3davessanelveanlng pH azanasoglusn 3-4 Msil pH Lilanasilunidfiies a1n
vuzAidnnsntundudusnmiu udurensnenagnezdseenlutuaruisdnfitsgnanii
mmLﬂuﬂieﬂ,maawwmmammﬂumamq 9 wmagﬂumu (aia‘wﬁ, 2520)

(2) vurunsaziivanudunsa (neutralization of acidity)

Unilungnauvestimeiavievesingoutursdiarssznounanyu (Caco,) i 4 ag as
wintlagiuRsefunsafuzduiiAntuazaneudunsavesiulidosadls Tafinssuunuss
vidpansUsznauiiiauanmnsalunmsaziiiunnudunse 16 3 mandedu Ao 1. wanineueiun
2. walansouaniUaeuld uag 3. wise 9 fawnsoaansdale

1. wamnsueiun mneis asusiunvesuaadeutazuuniidon ddldazaeglunsney
szriafanisasuulasiiioniingu Tnsunadeuvieuuniideunsuaiungnitanianfuiiiviay
(Pons et al., 1979)

2. wammmmuamﬂé‘aulﬁ (exchangeable base) ﬂszﬁ;mﬂ%uﬂuwaﬁLLamUﬁaulﬁ
annsauanasuiituldiu v Adeduludiusnresufiselnlsy Seeendindu a vshafiuioves
LLi'ﬁumﬁmUixﬁgmﬂﬁﬁwﬁ@ﬁm Ca*?, Mg* K uaz Na* U%mmmawszqummdwﬁ%%uagjﬁ’u
ﬂ'gmaﬂumil,l,aﬂm?{auﬂssa; (CEQ) wagazdiUSunamnlumuatves CEC

3. Ui 9 fianunsaaatesaldl (weatherable minerals) IngUnfudausiusznauseUseq
vinifinuantfidumadinesiujisensiudiivegfidudainn dsazgnuenaanslnonsanazas
Uanuaselavgiifianaudmdudiseanut uidudunisuanduvuiiissunsdiuuds egiduiign
Uandeseenininnuitiinsfiatulassaineesdudaing
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(3) ma¥nasusznauiiunaldinanufitefueendunazUfjitenasiivaaus

deinufiselnlsvieendindu Ingunfaziivesialosau lolasiaulessu uazdamialossu
gnuanvdeseenusiliiinuiiseedsioiiles wagluianlessalossuazgneendlad 1uimlesin
lovou uazazanazneusgluzures 2lslem (KFes (SO4), (OHe) uazinznouvaunalns vsenynau
vauedsnoanleminiy asm"l,iﬁmw&'aw\lmdauimjﬁgﬂﬂamﬂdaaﬂizmaiﬂﬁﬁ’sﬁwﬁw IGE
Fanursdruiinnnzneuduailsles vislifeglusuvesvanegliudaa (AIOHSO.) Aelé
anmwandeuiuiaazifindudu (CasOs 2H,0) uaenglianmuandeuiimsssmetieenluania
Au AzAndn1glng (Na Al (SOq), 6H,0) itaesulny MgAl, (SO4)s .22 H,0 uaw lsiwelusi (FeSOq
4H,0) dmsumelianminadenidenmadiindainazgnimdsnidudalnd udazgaiulilugy
vouasiadalud TufuuTerdaiifongtoshudnslddudninainimeia uasdalnifazgn
Wagululnlsidn (van Breemen, 1972a) a15Usznoume Ninareduguine ssduaznig
WasuuUaswestunthAueadn dun

dnuaziiiutavesalslet Ao ssduasdndesdoundednnadn lnsvhluagioynaidn
A1 1 um ushgugnandlaifa 5 um wut 50-100% vpalslert andugaussdvdes uazuiends
wuAndouninina viiifanlsley @1 pH vesAuagiing 4.0 uazA Eh azaglurng 0.35-
0.75 Thavt Tuanmiduiianlslesiazaanesenn (van Breemen and Pons, 1978) widen Eh snas
wseAusgluanmIanduagiiliailsleiaaedilimesialossu dannlosau way nunaidey
looau (@5av5 , 2520) Fauns

K Fe; (SOg)3(OH)s + 6H" ——— K* + 3Fe™ + 25047 + 3H"

< s 1a g oA ' a aaa ¢
wianaanlys diulvgfuideidaimangnuandaeseanunilosaindfiselnlsy
sanTntu wazieiineanlenvziindulagnssninnsesndinduvearleaiigngadu vseillesan
wesinfiazangey seiinufisenisuenaaiemetinveailslen Wivualuanduau lnsansdiu
S 4 & ¢ < ca $ a Hax o4 3 '
g witlatulnlsviuarlutu A 9auszveanessneanledlutufuiliidiinaunmisiimauinniy
durmnainiioavastu B (van Breemen , 1972a) F44finu131n hydrolysis vaslnlsyi lngazeglusy
. = a1 o ' A a Y aX < ¢ - .
Y94 goethite Wia pH HiAWINTT 5 wawliloAuiinssvureinddy ndneenlynnaveglugy haematite
Feaglugnmiiadesuinndt wazyinlvaulynuseduna

Brinkman and Pons (1973) ldwa1sanuusnudseadneandu 3 nqu lnewenanunaaut

! ¥ Y o o U a d’l U ! ! Y ! d’l
BYNWAIN 9 LLazlm‘ifiﬂ’m’]ﬂﬂ?"l’)’]ﬂﬁﬂ@ﬁﬂﬂLﬂiﬁ’Jﬂ@LLﬁlazﬂQN Tnsmalull

1. AuUsea9nuele (potential acid sulfate soils) lawn Aunddnenmnaziufuusen
39 fAndeunaneenaulinges (marine sediments) feiiUsunadalndlnennizagnadwstnlsy

(FeS;) gaUszanas 1-0.25 Wasidud (van Breemen, 1972a) usiazdusunamamznauinluyuuay

[%
Y

enauwsing 1 Nlauauiilueing Jagtuiulifmsegluanmindmiedelilalinsssuieieen ¢

¥
a A

Yasnuuudll Aevdunanisenisesu Wey 7.0-8.0 aidinisszuievnieldusslomilufiunmud
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wagyilrRuwidinsaewemafetuluduiu - avvhlidulnarsluiudiondn  Ttymeenis
LseyAulnvesiale

2. auL‘iJ‘%'EJ'Jﬁ'ﬂeluamW{]ﬁlqﬁ'u (Mwh239) (actual or mature acid sulfate soils) lawn

1%
o v A o vV oa =

A3 8InTINaadins AN UL W AATUIUAUNTATUNS BUINNIUTITU Usenaumeasusenaudasis

votazaiituuazinan Falianududunefivsiluguassadefivnugnluanimlsuild Jezgidui

' '
= [

anunsananiUdeuls (exchangeable aluminum) TuuSuauiias Aftovsiinin 4.0 uenanlaznu

kY

a15U52NaUdL1a 09N 19999815U5Na U LS b Az U19ASTIBN19NUAAUSEAU1NB9a5USENB U

9

avglitiudainm Uzduegiey (van Breemen, 1972b)

3. AwUIENAdieN (para or pseudo acid sulfate soils) laun Auiltasdinsanug
Nnunen  wireannsadmlngdanangnezaramgluniegninanely  gnaziiulagaisuseneay
13 a A a 1 < v = ' 1= o ) [y =) o =
ASUBLUN FuTlUTINmARegissdntoy (ke gandt 4.0) Widsuludunmevsevihanudens
oA A a [ 3 A a -dy a =
Aaiviiugn wanMsaziiuaUdunsalagansusznaumuBIUATAATUANSTTUYIR FENUNEN
1a & Aa o v =2 Y < [ g a [y a a dyl 1 v = v a
wsButunilanuairadenanuiulusuutsedlutuiu  snuazvesiuviinildnlngasadendaiuaiu
lej [y A A ! = a U a 42” Y < v 1 LY a g ! = a o
W3gndnuliad 2 udagnuranusduduiniumg T uasiiulasgedaaulufutua wasllorgiity

PanusawanUasulatesnin 60% veg CEC

a da o a g = g ] g.J/ A A 96’ ‘ﬂl v L3
WLJ‘VllIﬂWLUWZJ’H]WﬂG]%ﬂE]u“UENU'WISLﬁ‘lﬂi@uqﬂiﬁ)ﬂuum@‘&lﬂ'ﬁi%‘UWEJ‘IﬂE]@ﬂL‘W@I“U‘Uiﬂﬂsﬁu

= ! a & = o Ya & v < < a & o X 1% 4
LL@%llﬂ']iﬂ’]EJL‘VlE]Wﬂﬂﬂiu{ﬂuu’m%u “lfﬂﬁ]%ﬁ/lﬂﬂ@umiﬂ')ﬁ]@LLN\‘]ﬂ"ﬂ%ﬂﬁ?&JLUU@ULUiEJ’Jﬁ]WUUI@ LLFIE1N

a a a 1 a ¢ < § A a a s ! 1
ﬂ%ﬂQUWHNUiNWﬂJEU@QIWIiVIﬂLNLﬂu 1 1 UaTLEUR NTDUUIUIUVDINZNDUNINATITUBLUALALLIUNDES

a LY

~ e 1 1 Y1 oAa le’ Yo g a | =1 o Y|
ninaandfduislyuuegas wihmumnilasunmsssuiedi wazlinnsaemeniad nsafueiun
WAnTuazanyinatenusly FelaiidufudIenin Auussanilisenii non-acid marine soil (Pons and

Y

van der Kevie, 1969)
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uni 3
NSLNINTZYNUNAUUTE2A0

3.1 msunsnszaneiuiinulseadanilan

FAO/UNESCO (1990) s18a1uin fiuiinuisondavilanvasdivssina 77.8 &wls @
nszanelununIUA1e LLazwuiwﬁuﬁaumﬁmﬁaﬂmgagﬂuﬁﬂL@L% Uszaa 41.0 auls uagdl
nszaeagluwaunziueantng 8¥sn1 uazewsnild muddiu egalshniy dnuuTRuSdw
Tngjoguinauiguimmneilmealunieuvesivmendngn (ei 3.1)

a

AN5199 3.1 AISHNTNTEINYVBINUNAUUS IR ILAN

[

dnudl fiuft Gwls)
LoL8 41.0
RRIEY 23.1
DLUTN UMD 0.6
agfiuLLsNN 13.1
52 7738

i1 - FAO/UNESCO (1990)

[14] Soil Survey Staff. Natural Resources Conservation Service,
United States Department of Agriculture, Available online at
http://websoilsurvey.nrcs.usda.gov/

fan : FAO/UNESCO (1990)
ANA 3-1N1SENINTEANENUNAWUS8TATLAN
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INNSANWIVEY Andriese and van Mensvoort (2002) WudﬁiugﬁmﬂL@L%am:ﬁi’uaamt,az

eWanyTusendediiy Inunfuuseissana 41.05 auls Fanszangegludssmesingg lag

[ '
A

Ussmdulafidouwazdonunadiuiifulsennniign 12.5 auls wieAadu 29.8 wWesidudvaaiiu

Arusevedlan Tuvaeiusemalnedfiunaulsonndun 2 AetiNunussuna 5.2 a1uls vse

[
=1

Uszano 0.12 wWesidudvesiunfuusewedanuenaniifinuludszma Jsnauna Bude dunn

a

Weuans wady 3u U MaUTud wasinvidle fesneaziBunlunsnei 3.2

a

M5 3.2 MIunInsEgiuAuUIedaluglinaldny Tussnuazialuns Tueanidesls

[

Uszine i Ewls) % voilan
dulailide 12.5 29.8
VYA 125 29.8
JInamnea 2.18 0.05
Ine 5.6 0.12
dufe 2.5 0.6
U 1.25 0.04
WHewnsg 1.12 0.03
yLaLge 1.25 0.04
! 0.72 0.02
A 0.06 0.001
auTud 1.25 0.04
WNALA 0.03 0.08
AN 0.09 0.16
570 41.05 60.78

‘17111’1 : Andriese and van Mensvoort (2002)
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3.2 psuwsnszaneuiinuUseadalulsemalne
ﬁuﬁaum%m%’miuﬂwmﬁl‘m&J(ai’;ummgmmﬁé’ﬁmauLLazﬁ'ﬁu, 2553; YA 1V,
2557) fimsunsnszane 3 Ussuam (ans1edl 3-3) fadl
1) AuSendainuduiunsamuz sy Sunuiitlansanlsleddedidvdosihedin wiodu
A & A a

wiidunsaguusannnegluanudn 50 wufwesanianu  Ieemalyduiuuuiudunsadauin

LD 3

[

forsindt 4.0 Tdun nquyaduil 9 uay 10 fided 952,154 lsnsvaeluiuiinnanans 495,701 15
ARz Tueen 93,908 15 uazmald 362,585 13 (3197l 3.3)

2) fudisndaiinuiuAunsaiueiu fufiffansanlsledfsdamdaahetn vietuiu
APunsnguusen dn 50-100 LeuAlunsINAIAY TnevhluduAuuuAudunsndenn fiow 4.0-4.5
¥un nquyedudl 11 uay 14 Suilefl 2,519,256 ldnszarelufiuiinianans 1,616,442 15 ana

AYIuean 390,141 15 wazn1ald 512,673 15 (m151991 3.3)
3) AULUTIIANNUTUAUNTANUL U TUNTAN5ALS IRTINFNFDINITN 3 aTURAY

A & =~ a a a & & a a & ) P

MmIunsaguusan dn 100-150 lwufwunsanianu lnevmltuuuuiudunsadnuniiey

Usgann 4.5-5.0 leun naugedui 2 fidledt 2,767,911 lenssaneluiiuiinanans 1,903,386 15 ma
nzusan 780,738 15 waznald 83,787 15 (an51991 3.3)

< . L da X o '
$19°9N 3.3 ﬂ'ﬁLL‘W3ﬂ33’%78WUVI®HLU§EJ’J’§]®1UQW’W]N6] vUsEinAlng

JI9IN Fuiunsaiuzdy FuRunsafuzdy Juiunsatuzdy | sauilen(ls)
0-50 LYUALUAT 50-100 LYUALUAT 100-150 LYUALUNT
21ANAN
UATUIYAN 210,965 349,029 43,817 603,811
‘Llﬂi‘ﬂgll - 83,491 443,010 562,501
‘Ll‘Ll‘V]‘Lﬁ‘ 2,600 36,435 6,527 45,562
Unm’]ﬁ 227,502 418,935 42,503 688,940
UTEaIUAITUS 17,510 16,646 12,665 46,821
WiSUQSﬂ§BQSSW 17,612 357,466 831,037 1,206,115
279194 - - 25,264 25,264
LW%i‘Uﬁ‘ - 16,729 26,667 43,396
i’l‘lﬁ.ﬁ 1,564 6,860 128,401 136,825
AyNIUTING - - 28,484 28,484
AUNIAIAT - 188 2,504 2,692
Eﬁwﬁ 17,948 49,504 58 67,510
ANITUYS - 281,159 312,449 593,608
FIUNIANAY 495,701 1,616,442 1,903,386 4,015,529
nARzIuDaN

Uny3 36,022 - - 36,022
BLFINTT 9,094 98,952 498,889 606,935
%auﬁ' 8,272 53,900 37,640 99,811
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A0 40,520 35,645 7,820 83,985
U513uYs - 189,631 236,738 426,369
53809 - 12,013 - 12,013
3UAANZTUDDN 93,908 390,141 780,738 1,264,787
aala
nsd - 1,450 - 1,450
YUNT 6,755 36,460 - 43,215
A139 - 12,049 - 12,049
UATAITITNIIY 236,387 80,680 38,163 355,230
UITNE 10,710 128,049 - 138,759
Unendl 33,982 63,982 4,349 102,313
a3 19,513 39,800 2,739 62,052
A9 53,257 53,370 30,084 136,711
ana 1,981 6,441 794 9,216
GERITAR LR - 89,462 7,658 97,120
saunald 362,585 512,673 83,787 959,045
e 952,154 2,519,256 2,767,911 6,239,361

147 1 dIULINTFIUNITANTIVAULAA(2553)

dmsudminaunsusinis Yminaynsains daminasiansi naenaudmindun egluwauy

Peanziatiu RuUSedamduiuaume Fsusnaneilisiaveclsemalnelutauiiduusiiud

dAeTsuLinmneaNugaNaNy sl wazUsenaumeninensdulimunnuievaneyin nsly

UsglevunAudulunuanmglivsena anumuizauvesiuianimiasegia dnuuazdwindon

| (= 1 14 I~ ' 1 [ d' L% 1 1 v [ a
muimguJuanmau U UNNED waruiieUaesldunsnsreinadar asdy Tun1sdnnisau

= v A& a < Y & ' a = v a dl' = [ & Y o a
LUEEJ'J"U@V]LUU@UL?’HJG’I’DEJUU‘\]8LLG]ﬂﬁ]ﬂﬂﬁ]"lﬂﬂﬂL‘UiEJ'J’ﬂ@‘UiL’]m@u“] "?J\‘]{j’cﬂ"ﬂEJLW@WU‘\]%I@U"IN']W%Wimﬂu

msmliumsusuugsiunfulsedaiduiupussly
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i : dnanesgiumsdsaiusasinu (2553)
o . T
AT 3-2 nMsunsnsEefiunfulsedalulsymdlne
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uni 4
N15UNAUUTEIIN

4.1 M3suunAudseasnnuszuL Soil Taxonomy wae USDA (1975)

fudiordnlutsandlne g uunmuduneuresssuunmssuun Soil Taxonomy ves
USDA (1975) 10u 2 dusiu fe InceptlsoLs kae Entisols Wuwmumﬁmmﬂ%maﬂuaum Inceptlsols
mmusluaumuwuiumL’smm’mwwmmum Aufinsszuneien Togiuriiinaziluneg nouth
nyesuartimua vieunznewandinduding

INMIFNBAULasAMUAinyuEAuesUTEmalng wudulIedniegluduiull 91uun
aglunguAy 2 ngu (18, 2533) Palldnwazsiail

L. Sulfaquepts Lﬂumuﬂnmﬂmﬂmimamaw neuthndes finsszuietia uazseduh
TRuogiu il Lmaumiivmsmaaﬂ Funguiasdianimdunsndn uandufudedia wuluuTniigue
iz vieunuiihiingneumsueiusm dnlugfuiimidunasiiaayssiindennswenls
lasi Fadutudaizanelusziuanudn 50 lwufwasainfantau funquildulngldlunisviun
waglkanEne

& a o - i | ' a a 3 P - 3
2.Tropaqueptsiluaunnulunsugy  dwlvngiinluusnunumeiawmeriiuisagnuin
| LY [y & a @ a = A @ a = A a ] =] a Y
alutadu dnvaslefulufuasiden Aolufuwilen sefusiumilen Audnsseuigigg
A 1Y = a = L a A voe I a . = Ao !
wIersud1e FeuUsedlunduinilladuuneglunguiuges Sulfic Tropaquepts alanwawLAY
A a0 v A ' ! a A ¢ 2 @ & o oa a
Ao Awdunsndn fevedsendng 3.5-5.5asnuansdmionavesanlslen dudududanisalusyeiu
= a a a 4291} A o 4 a ° a 1Ia 1 Q’lj
AINEN 50-150 wufinsniafu nundulngldlunisiu uaglvnandnei gaaulungufuegesd
oA YaRuyzsn YARUSIEn YnRueInsnyY YaRuEwT wasynRuSYYS

dmsuAududuieudlea WuRuluisuimzaviuddagiuiinaneaznouvesimeia
(Marine sediments) #an1wn1558Urgdnann darsusenauminiiugdugs (sulfidic materials)
waznuluaudn 50 wuiuns 3nRaAuuy dveshulidmivsemteudiduiinduluaiudn 50
WURLNAT LURETY nuuSnafsurelanziaresniany Jusenuazniala dulugdudieiau
wagnuindwlnglduselovilunsmisidesdn i inuinde uwavensesugniivnuihy

Ausednteglududuieudlea  dzeglunduiu  Sulfaquents  AeldudAuiansuszneu
Mugduegas aelurnudn 50 wufwmsaniny nafvegluaniminds Ujisenvesiuanduy
NANU3RAN NoITUBNEDNIRUW AziineanTinduvesdalng Aussliufisendunsednuin W

° ] = a A v fa X = o  a A v e 1Y) A a
YN 4.0 warllansdmifesnednvenilsleniintu FuSenfunduiindnddunsedn wishu
WIgaura (potential acid sulfate soils) Yaguusiuniniunagumetingau mslduselemniagg
Wunilnmeiunisinsiesdn i vseugnivenaenisuiuin ausonuALLarAuUTEIlAR
UszmelnenuAunguiluseana 62,500 15 (Breemen andPons, 1978) launynfuuiavzns agiavs
Jusiu

1NNNFTUNLAZATNUARN BULAUNNTUNDUVDINITIUNTZUU Soil Texonomy
anansoasUAuUIEIInYRAus1e o PTuunlusedu Soil family U 2533 lanumsned 4.1
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o

M13199 4.1 YARuLUTei

WUANINTEUU Soil Taxonomy Tusgdu Family U 2533

Foyndiu Hoyanuol Family
28581 Ay Typic Tropaquepts; Fine, mixed, acid
UNﬂE’]LU%‘c’n Bp Typic Tropaquepts; Very-fine, mixed, acid
ADULLIDY Dm Typic Tropaquepts; Fine loamy, mixed, acid
UG Ma Typic Tropaquepts; Very-fine, mixed, acid
UINLVU Ba Typic Tropaquepts; Fine, mixed, acid
YL Ca Sulfic Tropaquepts; Very-fine, mixed, acid
29ASNY Ok Sulfic Tropaquepts; Very-fine, mixed, acid
S9@n Rs Sulfic Tropaquepts; Very-fine, mixed, acid
L@ Se Sulfic Tropaquepts; Very-fine, mixed, acid
ﬁﬁyq%' Tan Sulfic Tropaquepts; Fine, mixed, acid
1WWuslugy Cyi Typic Sulfaquents; Fine, mixed, acid
UNULNY Bpg Typic Sulfaguents; Fine, mixed, acid
mzﬁ'ﬁvjﬂ Tkt Typic Sulfaguents; Fine-silty, mixed, acid
;Jﬂus Mu Sulfic Tropic Fluvaquents; fine, mixed, acid
TYWIY Ra Tropic Fluvaquents; Very-fine, mixed,non-acid
fulng Ts Tropic Fluvaquents; Fine-loamy, mixed,
non-acid
Jandl Pti Endoaquepts, Coarse-loamy, mixed,

non-acid

fn - dawdasann 1Bu (2533)

noulul 2546 afisvuarany luSuuunledeyauasiasiBenvasfuUserdnganu

#1199 IndianugnaesasiuainnTuaIuseuuaunsisuau fandlunisan 4.2
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151971 4.2 éliﬂmulfdim WUNAUTEUU Soil Taxonomy Tusgau Family U 2546

Foyndiu Fydnual Family
28581 Ay Vertic Endoaquepts; Very-fine, mixed, acid
mﬂf’uﬂ%ﬂ’; Bp Vertic Endoaquepts; Very-fine, mixed, acid
ADULLIDY Dm Sulfic Endoaquepts; Fine-loamy, mixed, acid
LN Ma Vertic Endoaquepts; Very-fine, mixed, acid
U9 YU Ba Vertic Endoaquepts; Fine, mixed, acid
YL Ca Typic Sulfaquepts; Very-fine, mixed, acid
29ASNY Ok Sulfic Endoaquepts; Very-fine, mixed, acid
S9@n Rs ulfic Endoaquepts; Very-fine, mixed, acid
L@ Se Sulfic Endoaquepts; Very-fine, mixed, acid
ﬁﬁyq%' Tan Sulfic Endoaquepts; Very-fine, mixed, acid
L%ﬂmy' Cyi Haplic Sulfaquents; Fine, mixed, acid
UNULNY Bpg Typic Sulfaguents; Fine, mixed, acid
mzﬁ'ﬁvjﬂ Tkt Typic Sulfaguents; Fine-silty, mixed, acid
;Jj,uz Mu Sulfic Endoaquepts; fine, mixed, acid
TYWIY Ra ulfic Endoaquepts; Very-fine, mixed, non-acid
fulng Ts Sulfic Endoaquepts; Fine-loamy, mixed, acid
Jandl Pti Sulfic Endoaquepts, Coarse-loamy, mixed,
non-acid

731 : AaLUaInn ddsvuazany (2546)

4.2 MasuuntuANIVIIEaNTaIRLIUIEIEN
nsuiLTRulF AN AT Wz ANTe IR AN T gL LA TineuLar AT N LTl
msUgndnesndu 5 nguainngud 1 (P-) Fadufulanmvsnzandmiunmsugndiaufangui 5
(P-V) Fadutiuiilduangantunsuandnluiasnguduiaiungudenasludndmiuliiu
V9I1AR1890N 8 ﬂq'mjaUsﬁﬂmwiazﬂajmjaEJ%LLamé’agé’ﬂwaiﬁﬁuvﬁmﬁLﬁduﬂzgmmmfwhm%lﬂu
nauawAneudene () Jyminisszuisihidedudentu (d) anmenudunsavesiu ) 1y
A
mifﬁﬂLLuﬂ%UﬂTliJL‘mﬂzaﬂﬂlmaum%&rﬁﬂiim’]iﬂ@ﬂ%’nlﬁﬁ’]LL‘LmL“TJ‘L! 3 Ussan(ieild,
2534) loiun
1) P-lla lufuiimanzantunsviulrefinnudunsaduguassadhadofu i
wilsmihfudnmsssuistiiaadaugauaysaiuunaiuuuddfowing 55 wandndrld
Uszanad 192-352 Alansusials Lma"l,a,ﬂaﬂ8LLaum’;mmauauaamaﬂmmuﬂsJstNLaﬂuaa Fuussianil
fiufiuszun 2.95 dnils
2) P-llla Wuufimanzanfunsviunwnalaeiianudunsaiduguassalunis
Uandmazdesiimsamstudufimuwiiovgninmifudnnsssuisiiadenudunsagedien 4
LN 4.5 $1anevaussienislddes uenanvziinislayu nandnd1ildszunm 144-240
Alansudelshuussaniinuiivsvana 1.37 d1uls
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3) P-Va LHuduilivngaudmiviunineziuiinnndunsagunsannaudy
wliAndgmvilinandadunnuisiuiigniidiiadailasunminnisugnirilasdnlvgjasls
nanantnafies 48-96 Alanduselividududafiowsing 4 Fsendemsuiudseudluasdosing
f(’]’mmiauaEimzﬁmz*ﬁuﬂuﬁwauﬂizLﬂwﬁﬂiamquﬁuﬁﬂwmm 0.53 auls

4.3 WENNATINMST LAz ANTRALUIEASR

Lamudnvasanlslant (depth of jarosite) Wunasimdnilfdushddaiieadasiu
audunsavespuiiienisugninfessiuamnudnvesansusznevailsleivie  basic  ferric
sulfate lngiinanufisevesdanuadalulsoralidudains Fovznulutuiifionudunsedid 4
10% 5.0-3.5%39Us8N 1 ‘Luszazﬁlm’mqaNuﬁhwmﬂﬂ%ﬁaeﬁﬂé’au%’juuuumwhii axfinanennudy
nsnvesRuTuULANNIYEL 'V]'jqiwawdwzﬁuﬁﬂéfﬁu%qﬁu LLazﬁ]813’11,@’1ﬂiﬂmﬂ%uﬁﬂﬂ%ué%UMﬁﬂ
fu Wdtuazenz (2525)dAnvnazssnuiinnuduiudsenienudnvestualslevitutuaa
WanzauresRuUIsinvesUstmalve uagldusuusadeyalml mm Soil Taxonomy wes USDA
il

- Fualslevt fszduaudniosndt 50 wuRwns Bnuiiu Supringaresiy

[%
o 1

dnogdu P-IVa

- uanlslet Asedunnuanszsndng 50-100 WURIAS 9ANTAY TumLNEALYeRY
naglutu P-lia

_duaTslavt fseduanuEnunnnd 100 wuRwns ARy SueALTANYDIAY

Jnagluty P-lla

2 fupnudiunsnvasiu (acidity classes) Osborne (1984) I@l¥autinanilvasiu
Tuaudnainuipuszer 1 wasuidedy nsulsiuaussausvepwliendn Tnolddn %base
saturation, Al saturation, extr. Ca, total S Wag extr. SOg IINATIVATIATILANIAATAI 9) wianil
annsaulsaunsndneonlu 5 Sumeiu fe

Class I oy (pHLdunansiansngeu msdansleaelsidiodddayy ufuiinan
pznaulminuuinuiuifimanduh Guiuiiaanegnewresimsaviensnouinde T
grsifunsn nsduunadiefudnuneildsuunmumunyauvesRuLuu fugad 1iun o0
AuuNNeNuazYRRUIITY3 WWusu

Class II: e (pHLJunsAgeu (slightly) N153AN13 ueAsTlinauauewioyy udu
Mnuusaninuaietudn  wseusnaii vziaweeyniantey  WuRuiAnann1savauves
nenautInTeekarNsuaunTuRY Feansnlsvigneendladlutufundn wazaisdne 9 MARINKA
Y99N1500nTatU Fxgnizanasivlufuiuasiing 1 wes vsegniiibidunanslag CasO, Aulu
g X & A a % oA = = Y Au vy 1 a = % & da
Fuilazaseurquiuiiluusinnhniuliewseudisuiu Plla AdalIuAAL Weswnldsiuuiay
Wigdwlvgvesynfunauiies ushuvesnAuTdnuasyniusyys Fasneulddneglu P-llla

Class IIl: oy (pHLJunsnAaudnegs (moderately) n13danIswunaUALDIsaYY
wsalugasn  WuRuiiinaninugudviudanseneulumenisavauvasmzneuiinios®aans
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[ '
U a a

e inIINNaveINITReNTntudantegnseiiuaudn 1 wes lutufufinseurguiiuiduuiin
ne Jsdulvgiluyeiussdn  vvduvssgaRuneulowazyanusyys Auluduilnsounquinui
1,705 m151antaLuns

Class IV: W09 (pHTUNIAG (severely) nsdanislaglijuansa 1-1.5 dusiels

Class V: fita® (pH) Wunsngaunn (extremely) nsdanistagldyuunsa 1.5-2.5 diu
mols

Class IV uaz V: udufimuuinniisuduivihufuasasnunznew ﬁﬂﬂiaﬁaq
fouiy Usinusimemsin  dndvgidurafusinintuazyafuisdnnsedn  Fakevie and
Yenmanas (1972) I#d13lu class IV uaz v Sansousquituil 444 uay 509 msnailawns

Tumsduungadusing 9 Mesazedlutupnudunsaivinlsty  asfinnsanain
HAsIUVReAN Acidity Class Parameter (AC) &aluaiuas extrAluminum, Al saturations, base
saturation, extr. calcium, total sulfur wag extr. SO MIATITAINABENAULY 9w
= = % U QAI o ¥ . 4! U dyo./ ¥ o W J
Wisusuduamnnuvuall (Value Used for Assignment) @esnidinlazdedninninuiannigly
(v gj [ 1 :.’1 a v d' d‘
SEAUTUANUTUNTA I ULARL TUANLLNEALURIRY takandlilumis197 4.3 warai5199 4.4

A wa Adey 1Y I a Y
M1519N 4.3 ﬁﬂJUWV]'NLﬂNWImLLUQﬂUﬂUWNLUUﬂi@GUENQULﬂiﬁJT‘UW

Acidity Class Values Used for Assignment

Parameters | Il Il \Y \%
1. Extr Aluminum <1 1.0-50 51-90 9.1-13.0 >13
(me/100 g Soil)
2. % Al Saturation 0-50 51-250 25.1 -45.0 45.1 - 65.0 >65
(A/Al+Bases)
3. % Base Saturation >65 50.1 - 65.0 35.1 - 50.0 20.0 - 35.0 <20
4. Extr. Calcium

(me/100 ¢ soil)

0-20cm. >12.0 7.5-124 25-74 1.0-24 <1

0-40cm. >10.0 6.5-10.0 3.0-6.4 1.0-2.9 <1
5. Total Sulfur (%) <0.50 0.05-0.10 0.11-0.24 0.25-0.40 >0.4
6. Acid Extr. S —

Amm. Acetate

(me/100 ¢ Soil)

0-40 cm <-5 -5.0-2.5 2.6-10.0 10.1-20.0 >20
0-100 cm <+5 5.1-15.0 15.1-25.0 25.1-35.0 >35

fi11: Osbome (1984)
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AN57991 4.4 Na5IUVeeAN Acidity Class Parameter (AC) wazdunnsidunsnvasdiu

Wa33U AC Parameter Acidity class
0-10 |
11-17 I
18-24 Il
25-31 \Y
>32 Vv

an - faudasan Osborn (1984)

4.4 msvszdiussiuanuuussasiiymmaaiivasiuuieada

narasgulunsUssiiuseduandinaeivesfusmadaiianmsfinuiinseand
manilveshuiedayafusey Eimssmusdanessuresiiesgiauifnaaiudazosg
YosiuuanAiuly anunsadnUseneunsinnsanUseliuseiuanusulswaslgniunaiives
Audserdn FaauURaiangg Al tol

4.4.1 Uisenvesiu (Waw)

Land Classification Division and FAQO Project Staff (1973) lauusszauufizenvesau
panidu 10 seAumeiu 3nnsasrunaudadun1edn Ineliidevesiiiorain<d.s 89 > 9.0
(M15197 4.5)

M3 4.5 NSUULTEAUYRIUR3E1AU (soil reaction) Layseauiiley (pH)uawU

56U (rating) YosUNTeNAU Wde (range) V03MLOY

Wunsadnunn (extremely acid) <4.5

Wunsadn (very strongly acid) 4.5-5.0
Wunsaun (strongly acid) 5.1-5.5
Hunsauunans (moderately acid) 5.6-6.0
Wunsaantio (slightly acid) 6.1-6.5
\Junans (near neutral) 6.6-7.3
\Hussegseau (slightly alkali) 74-78
Wusinsurunans (moderately alkali) 7.9-8.4
WHusnaun (strongly alkali) 8.5-9.0
\Husinsda (extremely alkali) >9.0

fia : Land Classification Division and FAO Project Staff (1973)
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4.4.2 Waslwursunsaing

nsudsseRuvenlesiwuddunseingluiu lne FAOProject Staff Land Classification
Division (1973) lfutsoonidu 7 sefuszduansunnauiiegann lnefiidedesazvesdunioing
910 <0.5 89>4.5 Weslaud (5197 4.6) Fsludruvesnsuianniinulfuinsussiuuin
BuN3ETmQIN <1.5, 1.5-3.5 waz >3.5 Wosldud muadiu

M157 4.6 NISUUTEAUVRIUTINBUN T g luAy

5¥AU (rating) Wde (rang) WWosigus

fann (very low) <0.5

i1 (low) 0.5-1.0
Aautnemi (moderately low) 1.0-1.5
J1unas (moderately) 1.5-25
Aaul9g4 (moderatelyhigh) 2.5-35
g9 (high) 3545
310 (very high) >4.5

fian : Land Classification Division and FAO Project Staff (1973)

4.4.3 anulunwvasazgiiuinlufu (@dalasld 1IN KC

a

oy (pH) Audutadendnlunismunugiuaznisavaneldvesozgliluiu (lwyad, 2528;
Spark, 1995)valitivzisuarargeanuulofuiliiiewiinii 5 lneiieviandt 4.5 exgiideulugy
APragazangeanuunuaziinnuduivioiuiivgn anuluivresevaiituliwiseendu 3 sziu
= P = o =
Ao LUy gymsuussiunans waslgymyuuseiian daanslunisai 4.7

d' ! LY ) a a v a
HITNN 4.7 ﬂ'ﬁLL‘UQ53@UQQWNLUUWUTBQBBQNUNIUWU

5¥AU (rating) Wde (range) a@ulududu (ppm)
Tlaifitleymn <450
JULTIUIUNAN 450-810
UL >810

an: Sanchez (1976)
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4.4.4 amugunssvasenudunsalagldsziuanudnvesanlslaiiny

Uslamd (2529) Idutaszduanuguussveseudunsnainszsuaadnvesalsleviviny
oonidu 3 seiy Ao nauidunsalisunss nauiidunsaguuss uaznguildunsagunsefign Tutas
seUATIIAN >100 AUEY <50WURIAT (MN57 4.8)

M5 4.8 NIUUITEAUTZAUANINTULIIVRINIANILANNEN LS lon

5¥AU (rating) ANuaNlslan (wuRluns)
I [l
Junsalisunss >100
Junsnguuss 50-100
Junsaguussiign <50

‘17'1'm:5anchez (1976)
4.4.5 anuiuiiwvaananlufiu @1nUSuna active Fe) Tnaisodium dithionite
[~ a I3 ¥ 1 [~ [y = (=]
anuduiivveainlauiseondu 3 szau fie Tifilaym Jaymguussdiunans uazdym

JULsIWanluduves active Fe NATILILA (1157197 4.9)

~ ' @ [ a < a
A1519% 4.9 NsuussEauAIlluRivvewmanlufy

5¥AU (rating) Wde (range) d@nluanudiu (ppm)
ity () <5,000
suussunas (Wunang) 5,000-10,000
quLLiaﬁqm (g9 >10,000

4 - Sanchez (1976)

4.4.6 Usunaueanadaiduussleviilufu (avail.P Tne Bray II)

Land Classification Division and FAO Project Staff (1973) lutassuuSunamleanasad
Wuuselewieanidu 7 izﬁumﬂG?wmmmﬁqqqmﬂiuﬁéfa Faus <3 s >45ppmBansuimunfiny
(2523) IgUspiusesuUSnameanesanidulsslovtioandu 3 sedu fie o (<10 ppm) Urunan
(10-25 ppm) wagge (>25ppm) (3797 4.10)

39



A3 4.10 MIwUIsEiuUSunaeanesandulselovilufu

5¥6U (rating) Wde (range) d@nluaiudu (ppm)

fann (very low) <0.5

i (low) 0.5-1.0
Aoutnesi (moderately low) 1.0-1.5
J1unas (moderately) 1.5-25
Aoutn9as (moderatelyhigh) 2535
&4 (high) 3.5-45
3110 (very high) >4.5

fian : Land Classification Division and FAO Project Staff (1973)

4.4.7 Gsunalwunadeuiiazialdluiu (nethenain 1N NH0AC)

FAO Project Staff Land Classification Division (1973) TguUssesuusunalnunadeud
asfinlsoenidu 5 sziu Aesunaudisgann Tuidaseus<3 §9>120 ppmdsnsuiianniiau (2523)
Iiuseiudsnalnunadouiiduuselondls 3 sedu fie i (<60 ppm) Urunans (60-90 ppm) wag
g3 (>90 ppm) (P37971 4.11)

A9 4.11 nsuwusseaulnwasunasialalufy

5¥AU (rating) Wde (range) d@luanudiu (ppm)
A (very low) <30
i (low) 30-60
Y1unang (moderately) 60-90
g (high) 90-120
gau1n (very high) >120

fisn : Land Classification Division and FAO Project Staff (1973)
4.4.8 anuduiwvasuusnidalufiu (3n active Mn d@nalagld sodium dithionite)
nswlssziuanuluivresanta wuseanlidu 3 szau fe ldfilgm Jaymguusaliu

nans waztamguusange Tuiiduves active Mn MiAs1evile (519 4.12)

P ! LY ) a a a
AN 4.12 MsuUssgauaNduiwuealuendalunu

5V (rating) Wée (range) d@uluanudu (ppm)
Tifitym (o) <1,500
suussunas (unang) 1,500-3,000
§uLL§qﬁ7iqm (g9) >3,000

a1 - Sanchez (1976)
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4.4.9 32AUINRVDRAsINEIMT LAY (Fenzd wan wuan1la uaznouag
1me 0.005 M DTPA)

lafinsuusszauingfvesgasinenmsne eendu 3 seduseiufe f Uunans

uazad Faasausazi dlliafideunnsdeiuly anumsien 4.13

AN9197 4.13 SEAUIngRveasnems dngdvan wuenifia uaznaundlufu

5190 IM1S dulududu (ppm)

# (deficient) Yunang (marginal) g9 (adequate)
fanzd <0.5 0.5-1.0 >1.0
wan <25 2545 >4.5
waanila <1.0 - >1.0
NOILAY <0.2 - >2.0

fisn :Land Classification Division and FAO Project Staff (1973)

nsUslussauaMuguLssveslaymAuseidaland Classification Division and FAO
Project Staff (1973)lavilagldAnuseifiudsunameanasanidulsylovivesnsuimuniinu seau
anuduiivresegiin seduanulufivieandn warszduanugunswesrnulunsnainszu

ANUANVBIANTUTENDUNLS M9 LUsEnaUn1siiansan tnedsussiiusanailawansldlunised
4.14
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M13199 4.14 F5UszilusrauANUTuLsvasdymauUsendn

TEAUATIUTULT ovgiiufiatalsl  Active Fe (ppm)  seuAnmAnanls woamesaiidu
veslaym (ppm) a9 (uRLuns) Useloail (ppm)
Taifidgym <450 <5,000 >100 <25

(1) (1) (1 (1

JULTIUIUNAN 450-810 5,000-10,000 50-100 10-25

(2) (2) 2 )
UK >810 >10,000 <50 <10

(3) (3) (3) (3)

fian : Land Classification Division and FAO Project Staff (1973)

NUBLWR): Tﬁ'ﬂizLﬁuizﬁummqumwaq{]agmﬁum%‘?mé“ﬂimsﬂ%ﬂzLLuuﬁagﬂmuﬁumimﬁ’u
MAZULUUTINAY = 4 waneanldddymn

fnAzLuLTiYegsEndn 5-4 folilldymsunssdiunans

oAzkuuTiY >5 fainlUgvnuunse
aql a LY % ! £ e o ¥
"i]']ﬂ'?!ﬁﬂ'13‘U3$Llliﬁg@UQUWNEULE\‘]%@\‘]{]QVWWQﬂa']’JGEJ'Nﬁuaqlﬂiﬂuqiﬂi‘?jﬂigﬂaUﬂ’ﬁ

fsanUssdiusyauaugussweslymauyuserdnganusine wasfinyiianistdesiuuiluiay

aql [ d' P a a & o o !
FsuTulpmnzauieLiunandaisiagiuansiely
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uni 5
dandynivashudsenin

Lﬁ'aﬁmimﬁaamwﬂiymLLazst’faai’wﬁ’msuaqauLU%J&J:KT@WU’J'Wm’mLﬁuﬂmaéwqumwmau
LflumLﬁ@ﬁﬁé’ﬁgﬁﬁﬂﬁmiLa%zy@u‘lmmﬁmmwawamaqﬁww‘h nanmdyniningn vinlnd
wanszvusoszuLdnaiuaztediianslivssloviiiau wszvilvianudulsslomivessineins
vanvosiivanasodlineifissdonudenisvesiiv s19e1svesiivfifoglusefum dausy
mmisuaaﬁﬂjmwﬁﬂﬁLﬁumﬂmﬁLﬂu%qazdEﬂ,ﬁtﬁmé’umwwiamm%zg@u‘[mLLazmamﬁmmﬁmﬁUqﬂ

o
v =

maudududndndunaseamgnuiungaulunisuidymfudsedaimemiuyuunandali

¥ '
=< =

[ a o S I Y o a Y a
gevu Fedunisunladgmmaasegianasdany saunadunisuidgyminislansnensauliiie

Y

UszlevieegeAuen TUsednsam uavddusoly

5.1 szuuiinAluashuliendn
syUUlleU Usznouse 2 @ fie

1. @slifitinludu (abiotic componentsaiulsznauiliiidin (abiotic component) UasszUULLA
HuLISWaren13ATsTInvesdwdivinlusyuutnaiue loun 1) arsetidunid loun Au Au us

a - [ £ a N ey 1 a % a a o a &) £%
panBau wavin Wudu 2) a158un3d loun aslulawse sk ludu wagdunseingludu 1Jusu
way 3) glione vianeds 01n1AUszatu liun gl uas ANNTFUeIINIA auuazH LUy
wagdmIudlsenauiidin (biotic component) laun Wy dn uywduavaaunsd (8aens, 2557)
= a a lej v a o Y a 14 o w £ o‘dy Aa Qg‘/ %
Feszuvinadluaulisadainavilmintedrnanislauss lesdiunaudisdnlunsnsinuasiaz
finasofiuinisinuasegiwn eglsinudivuargduvsduimiaiidnuvausiavaiusoaglalumiu

& LY [ o o o a o Y a a < [y 2 ' aa A aAa o

wWisWawaslulladoddgivinliiAndudseadn  loun  LueiiiSenauisaimddamn  (sulfate
reducing bacteria) &3 laun Desulfovibrio sp.iag Desulfotomaculum sp.usnanuuLaIgsdl

a a =) ‘ij a U V¢ a a 1 a a
LU S eV aeI U Inaunsaasaeseanesalanluanmiilunin 09 Wy wuATise

. dgl/ a1 . <) 1% o v A Q{":’{

Pseudomonadssp.uay Bacilli sp. o351 817U Aspergilli sp. \Jusudmsunanvuluanin
535UYIRVRIAUUTEIR Iiun waudesu nadueinie nn uanszya 1lusu

¥

5.2 993110AN15 UL lgvUNUNAUUSE29A MUININISNYAS

5.2.1 Ugyvmnednuadl
1. @nawaudunsnvesdu (soil acidity) AulUSedail Movsening <4.0-5.0
& a Y PoA A4 A a ax o ] o
rnudunsavesiuasiludunsiesieivlaense viellefuiiitorninii 3.0 lelasiaulessuniinng
\uga) Wuiiwsefiald Msuanuawiwesnazgnduds waglunsdifinaguusanniulalssinagane

Y 9
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Fednavirlavldaansandgiulalinandnls Thawornwong and van Dies (1974)318471371 A4
Junsadannn 9 lnelawigd pH 3.5 asdinari

At 5-1 Audunsngunsann Yaiesinasmie AW 5-2 Wefivgnene

ignldanunsagasnermsniniavslosauuinlad vivlisnuisie wu svaliduinisazateiiy
-:9; % 3 4 14 caj QIIQ dy % d‘d oI 1 ¥ d‘ = 1 a a ¥

WP AeunantiluiunAudsesdniid pH a1ndt 5.0 41anvgnisldaunse wigivlale
LW5'1zhjamﬁa@ﬂ%ﬁmmmwé’ﬂﬁﬁwLﬁuﬁiamiw%ig@dmié’

2. ﬂ'a'mu‘fluﬁwmazgﬁﬁu (aluminum toxicity)Aunilmiesin exgilduiiazaty
LofiuTunngs Beaginaviliannisvedinfulusiudniugn mﬂm%:uuﬁﬂﬁuaamnmﬂuﬂmmazqﬁﬁm
wAnfuszUUTINLasly Aesinazuaszuniy fatena miL"\]%QJ,LaUIGIGUENi’mLL“ZJu\‘iQﬂEQJJUEQJJﬂ A115U
lufivaziingauszdduszninadulovazyaiszazidsuiuddinia niuluaziludiag e1nns
lagiluasiinguiluansnou Feasinavilminnisiiieiwisazaneluluiian uenainiudaiina
7119904 ﬁaﬂ’]iﬁﬁazgﬁﬁﬂua’ﬁazawmmLﬁuﬁﬂﬁmmLﬁuﬂssismﬁﬁuanaaWa%’aamaq ANnsu

[ A v a o Y a < a :.II 1 a aa [
seavezaituinlmiine N siluiiuwtdy Ponnamperuma (1972) wudn fiuilsedu pH 3.5 3¢
= AU A Y e P | ~ & a A P Av W ~ P
fegiitduiaratelagedis 69 ppm wavegluyiiionvasluiivsienals Ingeglidudnizinnududy
geulusgezusn 9 veamdaindeunasienansliindunsesenaitnuanluwlasla wenaniu
e wunluansazgatefundviuiasinemisidndulivissme arududuretegiituiiies 1-2
ppmazyiligMRaunfle
<2 a < . . . a o o Aa o ° a a

3. AU unwuaatndn (rron toxicity)Audsuluan niil Aleusiuazdusuim
a a o @ fa aa [ & (v
duvseinggemeanmis wanluguwesinasgnimdluegluguinessa deaunis

Fe (OH); + 1/4CH,0 + 2H" — Fe®* + 1/4 CO, + 11/4 H,0

Funanlugumlessalidfivsunagedssdunisaziluiivsatild (Van Breeman and Pons, 1978)
0§ VY ) a v a cd & & a = v Ao v 5 A

Miednnsuanne Handninlszanas diledidudwanaugs TuiuuTerdaniinistednitauan
113 Auavegluaninuineandiau (reduction) wdnazinisdsunvaimanadl vinbifiwdnluuves
Woanesageuunaznud Usunameanedadlufuwn ssazauligegandinmstadnyssanm 2 dUam
NAIINTIUAEARY Y anUuaas (g39Y, 2533) Ponnamperuma and Solivas, 1981a1Hun13ANW
Anuduiwraandndanuing wuin Tuansarane hdanieiifu) Adwdnuinnin 50 Jadnsuse
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03 Aefinariliteinnisunnne wazdwaniinnududugads 300-400 fadnsusiedns nandn
$119zanas Tngdasuansernindufiv Aofioluanavestnandugadn 9 Sisaunssngedi
Uangluudares 4 Wasuduihmanslu udaiieawdsl dlddnesinnmsasyiivln wassuniy
anduniswanne luuau Ssndes wazsnidthma d1nlikandniuasiivefidududndugs

a. arufufivvsswuenidluanmirdeunsniialuzues Mn agsdsudy
Mn"ZBsagyinlviarandudunes Mnluasazareifistuuasdufiviofiviiugn Usmamuusmiad
Juiiwnsedudunsiasedudn fe 20-25 fadnsuseilansu (Gotoh and Patrick, 1972)vinlwsu
Fasiinseeinnmsuanne drdunaszuniu vuuinuusuluuasiuluasiiegedtmauay liua
nans Tnazinduluans 9 vesdiudia (Tanado and Yoshida, 1978)

5. aulluniwveasdalid (hydrogen sulfide toxicity) Lﬁ'aaugﬂ%’aﬁf’] A4
Fuduresdalidudensadunidaeg (oreanic acids) luansavaneiuaziiiudu fvfiazuansennis
Jufiwosnun wu Wusunsieresyuusind ﬁfﬂ,ﬁizwmiLﬁ]%fy,lﬁu‘[mw?mgjﬂﬁugq st
suusely uardinaiiUiinadampoglufu auduturesdalidluasarasiufasfintuawiu
sesuiiaznunule wasfisfavuansonnsidufivesnun (Tanaka and Yoshida, 1970)

6. nMsviauAauaaradd Auliuadavessemalnelneily Susnamearlesa
Aifuusslonirofinlusziumann fenade 3.4-14.8 fadnsuseilansy fuseadaiuszsansnmlu
msnTarloanefalias marSaeamalufuiTeynafuniedgeezisnnnifuiivinansau
wiridlefudenudunsaguusanniy Ussdvinmlunisialoanetalasesgiithnygenniy
¢e Flineaedadiduuselovidofiadidonas FAuvsuazane (2518muin Auluuseinalneds
USinueyaedumilsnnnninfesay 25 agsiseaneidldinnniuarsinniAuniuianumu
wilswnifesas 25 $1nazuansensinsgrleanaa lnsfitiazddfuassuniu mauanne
gndrite lunaududenss fddendu waslinandnsh

7. Aanssuvesgdunidliduluaauuniluaninfuisdelasunfazdiansiiv
Artunmnefandnuiudi nsruaunsedainanfanssuvemnngdunigiogluuasgndudy
Lilviidulunmun@vingiens Towa sutunswenludfindy Tussedu uaglulnsauilawdy as
Antulstosnnlufuuiedn

5.2.2 Uyt 19anunIgnIn

1. fiufiguen diviauds wasiiatguidsian SdduanuIumuin vilinsld
Uselesiiuiilunisugnliing TiBudu Isummudemeld wnlddnisdanisiia

2. lAssas1sfunUuiiv Auniends waguanssune vildlansiuein wagnis
uwAnsTwesRY Tl Armseendnduresinlsvluiu dansaiusdudinty

3. fuUsedn ieduduiuwniodanierdn ldauiinsssuieinas fadu
guassanan1ssyiulavesiivlsuazivaiu wiogdlsiauliilulgidmsudunnin wmszly
fufruuisdaduiuinuluiuiiquin fdefumierdn duthldd uaznsiuugndmiusioni
iien Faduduiddneammsnzandmsunsviiungndn (agns 2558)
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5.2.3 Jgymseduieuando

uFedaiiuinansenudessuuiing lbasdussuumanionin iadl wiethe oghadaiau
uenndinasonuN WAL S dnadennUAsunasnanmiuasauaniigresh  Tuiluiinu
Winadn dhiilvasiuiiuiinugienda aliaunsadluldlunsgilng vislunsnuesls desfinng
UuUssamnmih Auailitnegs SniifnnansenulaenseiodadiTinlu iesnadunsauas
ansfivlui uenandusinaronmnmueshliiu sudunainannissedensnuarasiivgszuy
ildan shlhiaunma  Livnzauiivsiuldgulnavieuslne arslnlsifiAntuinlviae
ansfivineg Tugndnnlild videvliamnmihussiudesingy wwilvandnvesisfidesanas
o uazdniuunedaifasanszvuegiann  dadunaviliiAensgapdenin
aBidognusTTNmi

5.2.4 Jgymiuasegiauazdens

nuAsnsTvinsinuasuuiuiituisads Sududondensiavesiiufivgnlfimansan
Tnerhlutunisugniiasldsunananm desidudesasmugsniinuasnafiviinismneugnluiiud
duq Lz fusuyulunsuuussitu ffan Auseu LLazﬂaﬁéfaﬂ%’umﬁu iesananuga
auysninusssNvIRsn Al uinardedlldsuannisamuiiuinniidndudesndt nnsld
Uselomiinudlomainuasluiiuiifussdnidedia nansuunumaasusisorananliindun
vi3elaifiis msusuusuislufunenmoU fulssnuautmaadvesiudoddfunuaann
mi‘]wmmmu‘mﬂmﬂwini‘mwmu‘LummwumuLUimam Em]maﬂmuwumumuﬂ%ﬂumiﬂﬁuﬂia
fiu FosfnilBuduun vilvinisusgnevendmdullegnsendiunnntu uazsinumsnsenvasdisiivi
ﬂulﬂmmsuwiwm salursussnuludisaindaymmesiudpuniuun
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unil 6
nguyaRuLazyaauluusIMNuNAUUIEITR

nTURRIUNAL(2534) 1AvI1N1959usYgaRuNldnwae AuaudinianienIn el wag
[ =

anwwindenduailnalfesiuannsalddusmunuduld daliidunquifendu Seni nguaaiumnie

q

a [y

Soil Group wiaANNazAINTUNITANENenTEN1TIANT sAulunguReInuluuSIUNuARUUS 83
N

6.1 nEuYARUN 2
1oa = = aaa a < [ =] I~ v
NANAULLEIANNIN UHNTUINULTUNTAIANINDIINUIAUIZAMADINIIY1IVRIETUTENOU
Mugdudnndt 100 WuRWAT 91NRIRUNTIZUIBYLEY ANNEANaNYIaiUIuNa1e Audunsadnuin
biAansesenemsuazUandaseasiluiivionivlasadsuiuiiu Auuiudanasunnssun
ibilawsauen aunmdndunsadauinuiawrauwraainda waziviaudsluggeu ienudeme
Audnldveuindiiionuseunn 1,580,99715 nguynauil 2 (1 6-1) Usenousie ynfuagsen
(Ay)¥PRUUILUY (Bn)yaRuu1edUsen (Bp)yaduuving (Ma)uasyaauyinuina (Tg) I51gaviden
Al
1. ¥pfusysen (Ayutthaya series: Ay) WinannnIsviuauvesmznauinan (riverine
deposits) anvaziioAuuuiuiumidedniduigauseddimaun dwutuarnduiumieding
vsamageulumnuIaUsEAmieeaslslev (Jarosite mottles) wazdunufindusenintmany
N 100-150 Lufiwns NRIRUUY kazasnuranvasdudulufuiuuuneua e AuTuaImauUY
Ufn3evespudunsaundeununeienudunsadusivedsening 4.5-55 wazaanudunsadu
ARIrgeuluduAuLay
2. YARAUUILUY (Bang Khen series: Bn) 1inannnnsviunadvesmznaulinges (brackish
water deposits) anvaziilefuvuduiundedimiduriowidunnn  dmduarsneuuudunu
= a5 N @ a = t:ll =2 a a a
wilgnd@ihnalum wazaziudeuduaudneuleanuanyszann 150 lwuRlins NRIRLUY
o8 oA a & aaa a v = ' i
wugaUsedtima uardndeswewilslevlufutuans Yisevesiudunsadndadunsauwiuin @
[ ) ! 1 ! a =} S A a ] = IS
Aanudunsallunneegsening 4.0-5.0 wazaziiuAduluduniduiumiledsdinemndes
3. YaAuUENUIET (Bang Nam Prieo series: Bp) linANMsyiuauvadnznauiingoy
Y L a & a N o o LA g I o a% a < a
anvauziilefulupumiietd@niduunn  duputuaraduntiedmhmavunuazasidouduiu
S A N A = a a a a0 oA A
wilgnd@meuleaianudnuszann 150 wuRAsaINERuul nuausedtnnaun @vaesuy
umasazdviiosweansalslen TuAutuuuneuauasAutuaogmlotufumieidmouden
Ufnsevasiudunsauntadunsaurunaluduiuuy Wey 5.0-6.0 dwfutuaisazidunsauiis
' =~ S a X @ J a N o a o A
WALIN Moy 4.5-5.0 wazazdiawiinvudunarsadumslutuiumilesdimendemisoduznen
4. yaRuuUsdu (Bang Pa-n series: Bin) iindainsgnauindnuazaznautiniey
v dy a 3 a o] a S A a [} =) I g ¥ =
anvauziilefuluiumniien Auwdlerlunsewts viedusuviled@hmaiduinnuum nuyalsed
wnawd dufutuarndufundess Smadudunm nuauszduing dimawnasdinuiatuly
Autuae Sndszana 1 wesasldasnuduiuiiinannisivauveswenauiinies lnenugaused
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widowealsle waraaUsrAusdlufuduidineg Ufitevesiuiunsatunandlufutiuoy fies
5.56.0 dhufutudrafunsaunisnsaunun few 4.5-5.0

5. yAAuvnG (Maha Phot series: Ma) 1inainnisiiunuvesngnautinin nvasiile
Fuduiumiendswiodmidunn dufusudaduiumiedimariethmalum Futueguu
umiendmiduriefimuuihitu wuyaussddmaudlusufuuuiagdung Awdesuthmalufu
Fudrauazaznugauszresalslent Tuusudiednnii 1 wes anftfuvy uenanidmusesgla
(slickensides) lufutudn URsemesmudunsaumnndafunsadn ey 4.55.0 udmaandu
nandussistuluiuiundodmunmiib

6. wARUYINUN9 (Tha Kwang series: Tq) inainnisfiunuvesmenautiinios dnwas
domuuuduiumier Aumiunmeudofeiusumienwmnouts Fthmaniethmaduly
o ddutuiauiunientinariethmatum wugeussiinauduasumieuasduas
paeavtfinreshu uwigalszAunnenuuuiusudaduUinumn dugeussdindesrnaesasan
Tslevi senveginnd 1 wastuluanfafiuuu Uinsemeshiudunsaunun few 4.5-5.5

YnRuaLsen (Ay) YARUUIAVY (Bn) YARUUNUUTEL (Bp)

AN 6-1 YanulununfAuUIeITa nguyaum 2
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YAAUNNIING(Ma) YARUYII1Y9 (TQ)
AN 6-1 YoAuluNUNAUUTEIIn NEUYRALN 2 (siv)
6.2 NGNYAAUN 9

I~3 a = aa a a = Gl = = %
Wunulel Udmn1 AadszaaasniainiUzdulasnuanlszadnaniniennuey

[y

a1595 b lusEAUAUNIT 50 LURLLAST AUANTAWMINSaWMINITaMI UL TNITWULAYNYTANTS S

a a

wnles nuluudnaisuguaumeilangia Fsenafiumstaniedinsesviaduasiasy fulinis
H ¢ a N A A v ] a 1 aA & a N A
sEUUNANUAWIN AuUUTAIeYUTTUNIMA.0nT BN IdINAuA T UuAWaY daA1HieY

Uszana 7.0-8.5 waziluiuhu Aulunquaadliun ynduazsr(nmd 6-2)

o

LynRuvzs1 (Cha-am series: Ca) dnwauzilofuvuiufumien duwnaviseduinia

o a cal o

Yuwn Hgauszdmans Tuputunaradufunieluiuingduvsandsliaaiaiieanuasiuinded

Adu wasndnustudulupuuy Idamesusunagiluiuas wasAwlunsndnuin fevegszning

3.0-4.5 anugavanyseiuunan Jagduiiunvesnquaviinensnsinduvaidesatadn
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YARUYLS (Ca)

AN 6-2 YaAuluNuNAuUIeIIn NauYRRuN 9

6.3 nguyAAuN 10

IS ‘&’ a [ a I Y U a a a o =) v a :.’I U = =

filefuluAumilemaantiniy Auuuddvsemiduuin Auduaidini dan
Uszdumalumdes  ued  uasnususedmdesinetnvesansalsleimelussduanudn 100
wuRwns nRaRuuy Awdunsadaun Mewlesndn 4.5 arugauauysaivesiulunguyauiler

lusgauiunansisraudnags nquyasuil (1 6-3) Usznaumeyanusig o fsil

1. YARWeIASNY (Ongkharak series: Ok) anwailoAuvulufumiled@amsam
% =1 = 1 = 1 a :.'; 1 I~ a = = g A 9; a
WuLnynUssdunsunuasunslumaed dufutuaradufumtienduinalumivsetiniaiigausy
AAainnannlarandsan19tnn Fuinduniely 50 wuRwes 3nERuUY Audunsadauin Ao
3.5-4.5 pnugananysaiunaslilunisugndraluianen

2. YnfusdnnIndn (Rangsit series extremely acid phase: Rs-a) anwaiziiiafuuy
& a A Ao A A o = < o oA = = o ] a
JuAumilerddmsedimidunniiyausziduduns finaesuazivisane 3a9enuandl 50 lwuiling
winelu 1 weseniiiuuy Audunsadeun Mey3.5-4.5 enugauauysaivunae nnsld
Uszlenlguiednuyanuensng

3. ganuylily (Munoh series: Mu) dnwauzilefudufusiuluiumilerdamsedinm
Wuann fedsgdinanalumies dwfutuaduiumiledinmsemesy wasagnuaumiled fu
! =) A a 1 = IS = a =
Suwllgrunmendumseiuiiudunsewladimentes mgluamiudn 100 wuRwng uaziiyalse
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Andeannedny RaTuRinNENsERINN 50-100 WwuRwuasanRafuuy Unseveshudunsaunts
Junsnda Arfitevegsening 4.0-5.5 TuAutuuuway 4.0-4.5 TuAutuans

4. ypundeslng (Chian Yai series: Cyi) Snvamideuvudufusmunsoutmie
umnilenunseuts fmaviedtmady Unfeenututagduridaetududuus q ffRu
duivtuaraduiuniiodimmtomvuimaseu waznulraufumsia (marine clay) melupg
an 50 wuRwng niRukazddamesiluesdusenavegas Uaﬁ%&nﬁjuﬂimLLfiﬁaﬂmf{Tﬂuau%uuu
uazfuduas Aflevegssving 4.5-5.0 warardidgeiudu 7.0-8.0 lufuduaadn 1 daduduing

AUNLTAVDIAY

v a

YAAUBIAINY (OK) YAAU3IEANIATA (Rs-a)

AW 6-3 YaAUluNUNAUUSEIR NeUYAREN 10
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yanuylilz (Mu) YaRuBesIvey (Cyi)
A9 6-3 YaAuluNuNALUSEIIn NauYRAEN 10 (so)
6.4 NENYARUN 11

1 ra dy a [ a IS Y a a o A A ¥ ! a gj | I
dllvgylilefuduumilmasantin AuuudavSednidy diuauduaned
=] QOJ = A I} 1 & [ a gj U =)
W1 WugaUTEaUInIg amaaqLLazaLLmUquaauJummumﬂiumwumamuuu waswuAUITd
wideshstvesnlsley Jeagnuiimudnsesing 50-150 WwuRmng nAaRY Ugﬂsmﬁu@mumu
nsaunnfadunsndn filew 4.5-5.0 AnwgaNauysaireuitsdsUunans nguaRull (Al 6-9)
UENBUAIBAUYARIY o Fiail
a v a . . [ a @ a = a o A o ¥
1. YnAuadn (Rangsit series: Rs) anwauzAuvulufumiletdavsedniduunn wu
yaUszAmaunnusess ity diufutuaralufumieduimanssduinialun wisuaady
Y wugadseduns wasumdeslufuduaineuuy uasdnioamnetnvedansalslen fasnud
ANUANTEWIN 50-100 Lwufuns 91nRafuuy Audunsadauin ey 4.0-4.5
2. gaduawn (Sena series: Se) anwazilofuvulufumieidmmsadniduun
wugaUssdueaninusessiniy  dwhutuaraduiumisduinariediimalum ez
a & a N A o S a oA H A a ¥
Waguluiumilend@mduesndity nugaussdmdesduiema avdesaziaslufutuaimauuy
uaznundimienheinnvesansalaley sewdnanudn 50-100 wufuns ANRIRvULLaY T
Auduuuwararsdmundnvoindavesansdu (gypsum crystals) iindudnde Uiniowesiudunsn
uAdensaUunansluRutuuL fow (pH)5.0-6.0 wazdunsadeunnlufuduans Mo 4.0-4.5
3. YARUSYUS (Tanyaburi series: Tan) anwasilloAuuwluumiedamsedim
unnn wugedsgduinnawiuazdunsundesnuseesiniiy dfutuaisufumiles dnnaly
- | H = < a N A -~ o 5 a A = o ]
wvisaimgeululima  wavdsidsuduiumiledd@nmiemniduentiuinnudndindt 150
URATIINRIAUUY  waznugaUssdmdesiutinawasdmdeanietivesansalsleriufutuas
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FINUTTUINAUEN 50-100 wuRasninuuuljisevesiudunsadnun ey 4.0-4.5 Tudu
TUAN

ne
)

YARuIsEn (Rs) YARULEUN (Se)

YAAUSTYYS (Tan) YARUABULIDY (Dm)

o

A9 6-4 YaRuluiunAuUTedn nquyasun 11
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6.5 NGNYAAUN 13

Y
A a D a ! =

anwazillofudufusuddumies fusunasnioluesiuseneuedginii 8 fiad

lwarawufiuns wenaniiflisniuziuduesivszneveggene Tuanmitulenujisewessiu

q
5%

sniunanadienns ey 7.0-8.2 usthAuegluanmuisaedujisenlunsadauin ey fndi 4.5
AugaNanysalvesiiveglusEiuluna1efiege nguyadull (1wl 6-5) Usenaumieyafumig 9
fil

1. yaRuu1eUena (Bang Pakong series: Bpg) wuushiauneilangiafiumeiarioy
= [ o [ dg" a < a = Y v a [ 1 1 aa <) = 1% 1 a
fadulsydn anvuzidefuduiunilsmasanidnfududidlveg dauuududvmidunnn dudu
Fuasdnnitentusoindueulengedusenulufutuuy - Tdumnawaslumdes  uagdin
Ufnsendusegssoutisnsiiunansiiey 7.5-8.5 esgluanmmlonviefiinds uazaznanau
nsndnunnfieegluannwis eswiniisiwusiuluesdivssnovegas uaziugaiazlanmliey
Fis adlANENINT NS SUTN VTN LATaY

2. YRuUnzY (Takua Thung series: Tkt) wuuSwieilagiaiimeiavioufiady
Usean dnwasillofuuuduiusiuvunsioutsdefiunien diinna vseduinady drumuduans
& a a A Ao w ) | A 9] aaa I ~ P
WuTIunuel wasliayngyiniasaalenUzdusy Uamiun dgnsendunanniniediunai ey
Tuanmdenditey 7.0-8.5 uagaznuduiuidsniuziudussdusznoveggenielumiudn 30

WURLLATINNERY v lraunateanmdunsadaunia AU

'
[

YAAUUIUENY (Tan) YARUATA (Tkt)

A9 6-5 YaRuluiunAuUTedITn nquyasun 13
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6.6 NHUYARUN 14

anvauzlleAudumwinfumniey Auuuds Wiedwvud dufutuaadin wugn

1%
o

UsgdimfouazduimalsUudnes senufuaudnilude uasliasusenaumuzduaguinsaus
ANNEN 50 wudens adly Ufsendudunsadaunnfitevtioandi 4.5 A1ueauauyIainusIsHYIR

ABUTAN NRUYARUT (NN 6-6) UseNaumleymfumig o fsil

a

1. wpautaeiil (Pattani series: Pti)dnuwaziazanUfnudufiudnuin auuuiliienu

9

Prudunsedadufusluiumisy Jdmn Yiasenudunsedatisnsaliunan Moy 5.5-6.0 Au
andufutuaduvesiusiulunse  Aunseluiuiiunsenusiudunssutiivemzneutimzad
Masdinsamuzduiatu SdmiuihEy Yjisewesiudunsauiunaisdisnnedites 6.0-8.05zAuUL

TARuRuNIN

. Y] & a & a1 ~ A a ~
2. YARUTELNY (Rangae series: Ra) an®ugiUaAUUULUUAUTIUVUYY AIDAULLEN

q

[ [ Y

] A Ao 5% = v ! a & . 2 a = = 2
U’NLLM\TW‘UQ]’]ﬂWGU‘V]ﬂ’]aQNWQaaWEJGDUSTJU@%@’J?J FANNVUUIN FWAUTUANUUUAULNUYY FLNINTD

q
(% 1 (%

| a o A A IS Y a oAl v A 1% = o w v a o
N1U WU@@U?%GUWWW@VW@?&L@Q UBNIINUINUTUIAADUNTYNARIYATIALUAINITBNANA]1UHT dA1

wsedimaduladuiumies Uisewesdiudunsadauin fiey 4.0-4.5

a g

3. ganusulng (Thon Sai series: Ts) anwauzilloAuuuduiusiulunsie Ausiu

IS a | IS A a ! IS = ¥ A a 9Oj v A A
wilelunsng Ausiuntlen visedusiumieivunseuds annduinn viedhmalumiiunied
1 a 5 ! [ a ! a [} = A a IS =]

W duputuanadufusiulunsieveny  Ausiuuilsivunsienetuvisenumileiiunsieveud
A 1 = 901 A = ,ol ! ! A a g Y v a

W visewneey wulaUssdiimalumiaes ddimnaun uasdunslunies inlunasaniidnnu

UfRsewesiudunsadnluiuuy fite 4.5-5.0 waztdusnslufuduansén
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yaaudaniil (Pt) YARUTTUIE (Ra) yanusulng (Ts)
AN 6-6 YoAUlUNUNAWUTEITN NFNYRALN 14

Tuusiuflusiinunengatuividnuiuiineimeaa \Ananingeuiidnilésuavina
Mnsunuaznzia tuduaiuiiveiaufduiuilunge leevinveshuaziine St
padduanmgiuszna (Soil catena) Tatiannsasuunidulssnnmuandnvazveshu
dnenn Tagsurnida uaznisianniuiu Sduiinuluiuiinensednuiauduuasiuuiord
Lo

1. nguRwAN/AUIBUs (Saline/Acid Sulfate Soils) Llufiufifiansusznourinugdu
(Sulfidic material) ngluseduauan 50 gu. 1nnd 0.75% VililurnefiAuihidasdanimi
s ilsanenifvesimea auﬁaﬁlumjmﬁiﬁud YARUAZA YARUUIIUENS

2. ﬂa:uauul‘%'mu,m (Potential Acid Sulfate Soils) \ufiufiilansuszneufaziusnnnia
0.75% TinruAn 50-100 w1, widkladnduAuuTedameet mitevgandt 4.0 wiwnihdusy
astulvignennia Wy mssnsesvidessuietienfasiamduiuiordn Aufiwuldun yniu
Aulvs gaRusziee gaautdanii genudesivg
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INMITMUNAUUTANUNGUYRAULazTURUNsAMuiuly 3 seunuEnvesdy
Wigadnluusaznquyafufinandneiuiy auneaguidunisislassil

M13797 6.1 FuAunsanuzauly 3 seauanudnveaiuieddatulsasnguynau

- YUAUNIANINS AU YUAUNIANUSAU FuRUnNsSAnRIuZeUY
Yanu a
a a 100-150 tgunLung
0-50 LUALUNT 50-100 LyuUnLung

NFUYARUN 2

YARUBYSE (Ay) - -

YARUUILYY (Bn) - -

v

pRUUNNLLUTYY (Bp) - -

-2

YARUUIeULBY (Bin) - -

YAFULMING (Ma) - -

YARUVIVIN (TQ) - -

NFUYARUN 9

YARULELT (Se) -

YAAUSYUT (Tan) -

*ARUUIUENe (Bpg)

*gpRunze (Tkt)

“rgpaaulnnnil (Pt -

**oaAusiay (Ra) -

“rgaRuaulng (Ts) -

* nauyeAud 13 1Junguiiufu/iu3eansl (saline acid sulfate soils) waz *nauaiui 14 1Wunguiu
wW3eura(Potential Acid Sulfate Soils)
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unan 7
WALUlAENI5IANITAWUSTEIIALNDNISINEAS

desniudiedn yhliAadymuariinanszmusefiviiugnlianmisaadayivlauay s
nandngald mslivssloviuiinudiendahmanuasnssy sududeddmaluladlunisinnshu
Wiendn (ﬂmzmwmﬁﬁmummmmiLLazf{Tm'iflLaﬂa'ﬁaﬁﬁﬂﬁammzﬁwLLazmﬁmmiﬁu, HRIATE
lassmsgudnufinanessuiiosnannsz e, 2536) Wimsnzasilevinisinums il

7.1 walulaBnisdanisi

Asdanstlfmunzauindunuimdrdylunsiau fuiiui e dadield
Usglosimanisinuns Jesududesinnistiieudfunisdanisiu el arunsalddsslond
fuinuTendaldedneivssBnsnmgsan uumnenisdanisthiivans™s T

7.1.1 madaihluufiauisadalasdiudunddutuildlinhfustansedn
UdeglivthAuuisoondiauazunsnadluyinufisentuusinlsdfivauvaegluiu AeliAnasanls
losiuaznsadmedu andumelfanwarndunsnvesiugsdu lufuiiffiheausenufiome
annsomuguszduiluduld Famninuasnsiundgnindas 2 edduiiuiifuuIesdaud
uenanldurdnianniuwdisssmuauanwanudunsavesiuldsenmsliaudtdmdonu
frrutusaeanalaglivdeslifuuis tedesiunnineendinduvesinlsiluiu destunisiin
nnufisdy (it 7-1)

7.1.2 ﬁﬂ@ixmaﬁﬂaanmnﬁuﬁ miﬁqm@izmmfﬂLwﬂdauﬁ’ma@qﬁafﬂ QUFFEATRE
iheenaniufifuedsnsmdiednsanazansiivesnanfuinistdaihiivdessenulasnisld
Yudteusuenuiiunsavesiu annsoilulflunsugniialédn nsimififinunmiiainaassds
1h Udesudnitufl azdelifiefivgniatapiulaldd lideamndemennanmihidunse
(ANl 7-2)

7.1.3 msdnsaoenainiu Fiansavhlvedafeidusasivadsenu lae
Uaeelidanieffuluasianduy 57 fuudrszuneeen ‘Ua'aaiﬁﬁuuﬁﬁwwﬁqLﬁmimﬁﬁ‘%m
eandindulifulanddosnsniediuoonin aauﬂumsmmLwaimmlamﬂaaaﬂsma@ﬂmadum
pgadud uddeszuednensamaniueenly madidunsnuduneudindvatsy afuas
sowflostunnd asteuidgmanudunsaluiuldflunsditnunsnsugndnuasliannsassuneth
ponaniiuiinaisnisineiuld Alifailusuamnlaiosndt 2 &Uaw lutasnandinanafuasysu
anuifunsn-ma (pH) Wgatudndosnusssumd deiniuiusdeniulgndmn

7.1.4 nsmvguszduihlfau nisiuhlusesmunaennanlaideslvidlusosany

wiie visemuausyauiilsaulieggainituiuauniassenaulnlsviunn tredesiunisiinnse

LN
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ANA 7-1 n1sTenlunuRfuUIe9n AW 7-2 MevigsEuIgiigena WU

7.2 walulagn1sinnishu
£ a -dy v v -~ 4 a a v

nsUSugunluAuUsedalianmvazatanansagnigliasyiulawaslana
HanastutnIngrmaninisfulsinisinwAuahdinealulagieg ivanganlunisusudsauile
a & [y = Y 4 & ada |a wvay ¥ ° 1% o °
Aulseidalagananitdeaduisnuunlaieamuilinanouwnugauasinum snseeusuinly
UfdRuaziinanudetulun1slduselevdiuniinisinensnssuniensysuInsIonI1saneg i
menugun1sUsuleRulnenisldtanyuriliauazdnsmvingaunisidamdinnnislddewnide
a  Aey 4o v a asd A & ¢ a & v
dunidletinmideivanuaznisldiveqdunidiiamuanululsslovivassinomsiududu

7.2.1 ‘LJuLﬁE]ﬂ'liLﬂ‘le}ﬂi

guLﬁamimwmﬁwmmﬁm lounyuansa Yuund fuguun Auygudy ldenvesnn uasdu
Tolalusi s sﬁaguuﬁiassuﬁmsﬁmwmmsﬂumiﬂ%’Uam‘wmmLﬂuﬂimaqammﬂsmﬁ’uaaﬂlﬂ
Juogfumsunslunisvilidunarsvenu (calcum carbonate equivalent,CCE) &sluvipamann

19w 80-85, 124, 100, 70-104, 104 Lag 95-1081asiGusnuasu

7.2.1.1 UsglamivaenisTdyutiulssdudiendn

1. Yutsenszdufiies vesiuligelu anarusuisswednsn uazassaidelng
madevsuiiiosnnnamidunsatu YuserlmAsauaunasssumewnsne ffleglufu

2. winanufuusglovivessinovnsmnlulasiau weawesa unalden uunfideu
Fan1 Twauat JDusiu

3. UsuugsautAinenisnmmeshuunsedaliitu viliiumioiiuit shlvnis
sewheenluandesernia wagmsguilutesheunmdndinniy wneaufunsaioiule
Y04y uarRanssuvesdunisiiduuselovidediv

4. Winwazduaiuianssuvesawidaunduyselovidedy 1wy dunidndosaans
dunieingannsaduiufanssldmuund fszdufendunsngouvaiiiunans

5. Mstdyuaztigannisiine1nslsauinlauiueang

6. upNUSINANIAduU3E Measueulaeanled anududuvendn sxgiiy
maonauansRvaee 1w twlsv uazlalasiaudalidluasazanedu Slvfinsavauunniuluawdu
o7
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iesanyusigniidudng Ssteananmanandunsalufuldd dasvesyuiliasld
Uhinaumuanudesnisyuresiutiu Sezuensmalumuausuussvesnsalufuusiazgiu alimu
fldmsidenyuidganmd faranuamisalumsilidunansgs (CCE 1nndn 80 wesidud) i
vnazLBeawoauns vteldheluiiuil Yuillivhn T wu Yuen Yuinda Yuwdenes fugu
Auveiiuyuuawazyulalalusl Wudu wenainyuazdivanannanudunsnvesiunds Guiinayi
1% widin exgiiu uazloosuduqluansararsiuanasaulsiidufivdefivuazifiuanududselovd
voswoavetaluiliigeu Sanslayunsmisasiinaoglduszan 3-5 9 (il 7-3)

Fnnslayutuazunndnslunudnunzaesnslivsslonifiui wu neviugndnans
mmmﬂmmLLiJaamﬂauLmstu wedslomaniadnyulindniui ImsmsﬂaaauﬂwmLLstivmm
7 Fu Lwaiwﬂuwwﬂgﬂsﬁﬂﬂumuaawame syunetheenifiedwansdadufiv seaintdusdesdi
Tmifleviifionuazwinuihvdetndinsely (quwa, 2524)

dwsunisugnlduanazuin lufuiaudortadu Sududessniowasiduiy
Zousouiufitetostutiviam (awdl 7-9) udaldyuuuanmanudunsavesivluudas aswi
Yuhituil lorgniedniufunnl Ussann 20 TurouwdonAudgnin duwlinansldyulsuusmu
Tumauugn viquay 3-5 Alansu sl sz 20 uteulgnliina Vadswdudedlddenin Yonen
Uulassaseiulunquugnlvidugs nsszuiethuasnmstemennaiiy sinfisanansonsyiule
wazusivengldunniy (1934, 2541)

A 73 (n) msldduusuanmanudunsavesiulundasinarsninuyuiniug
(v) dmsuliinaasusuussanlunqudan
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d‘ ! o0 W Aa v dslj QII
AN 7-4 NTDIASNIAUAUNDUIDUNUN

a Yo - a v a Y ‘:4' ] A a =

msdenliTanyuiensinuasyilalaliiansanfeianyuimdeuasiivinumneiiedy
Vieadu 31e1 wagauamntunsvuandundn lneainnisiinwiuseuiiisuuseansamaesyusie
g 9 TuAudsedadieugninalee 1winy wazane (2523) Wuszezian 5 Y wuinsidagyuaie
| 1% A s I a 1 ' v+ a ! ¥ a a
#1199 lawn Fuyuun Yunnsa wWaenveswt waghiuyuiu suududewndl wudr nmsldiuyuua &
Usedninnanan fe inandnt1iaduasan 394.2 Alansusals Yunduszdnsamsesasnlndifes
i Ao Yuansa wazdenvesminandniia 307.8 uag 290.6 Alansusials aua1du diuiudud
Usgavsnmen laglv 246.3 Alansusiols (m151991 7.1)

M15199 7.1 HaRand19nnslETanYuusuUTeiu 5 wila luyanuiadniendn ssezian 5 1

QERHED 1 i 2 Ui 3 Uit a Ui 5 1ade
wlasmagou 164 e 5.08 d 2363e 139.45d 98.44 d 53.67
{jamﬁ 52.78 d 19473 ¢c 33993 d 297.05 bc  235.26 bc 223.95
yum1§a+ﬂat,ﬂi 166.50 ¢ 26588 b 44378 b  353.08ab 309.87 ab 307.82
ﬁmﬁluumﬂqmﬂi 33260a 32753b 50698 a 409.35 a 394.62 a 394.22
wWasnveu+Jaiad 23335b 27598b 41203 bc 30835 bc 22356 bc 290.65
i+ eiadl 158.18 ¢ 255.98b  36350cd 276.30c  177.53 cd 246.30
CV. (%) 12.8 12.7 10.2 13.7 25.8

u1 - 1939 tazAuz (2523)

(%
[

dmiuiuiituuisadalunialdty SaquivussfuuTediild [uiuyuduisian cce
Uszanas 70-104 Weswudidesanifuanyuimldielunmald wasnunmivsnzan Taouuzih
Tldludng 1.4-1.5 du/ls imunganiian (13197 7.2) msrzlinandninigaaynduaznandnll
LLmﬂ(ﬁmmﬂmﬂ%ﬁugu@ué’mﬁu o wniin (Ugyeywazane 2540)
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M1599 7.2 Mslinuyududnssing q Saududenisenandninilufuuserdayaylue

nss Ui 1 Ui 2 i 3 Uit a i 5 Ui 6 Ui 7 Uit 8 Uit 9 Yo WA
LO+FO 36.4 bc 28.5d 61.2 c 773 ¢ 66.0 b 66.0 b 86.3 C 155.0 b 35.0 c 80.1 ¢ 85.0 c
LO+ﬂEJLﬂﬁ 114.4 b 372.5 ab 3718 a 2899 b 365.0 ab 391.0 ab 308.6 bc 300.0 bc 170.0 bc 2495 b 265.0 bc
L1.4+FO0 53.4 bc 249.5 bc 64.1 c 109.2 ¢ 81.0b 88.5 ¢ 235.0 ab 235.0 cd 70.0 cd 119.0 c 191.0 d
L1.4+ﬂ8Lﬂﬁ 240.0 a 390.5 ab 4209 a 394.1 ab 403.0 a 446.0 a 329.0 ab 345.0 ab 230.0 ab 320.0 a 331.0 ab
L2.1+F0 294 c 223.0 bc 1709 b 97.9 c 1250 b 107.0 c 266.3 bed 245.0 cd 125.0 cd 128.0 c 200.0 cd
L2.1+ﬂ8Lﬂﬁ 230.0 a 465.0 a 421.0 a 4111 a 418.0 a 4555 a 377.4 a 400.0 ab 275.0 a 358.5 a 322.0 ab
[2.8+F0 52.0 bc 179.5 cd 80.9 bc 94.1 c 155.0 b 85.0 c 206.1d 215.0 cd 170.0 bc 129.0 c 187.5d
L2.8+ﬂ8Lﬂ§ 2450 a 4933 a 401.0 a 4013 a 414.0 a 486.0 a 334.1 ab 475.0 a 275.0 a 3430 a 347.0 a
C.V. (%) 42.88 28.31 26.76 25.10 22.50 27.55 25.27 24.9 27.6 20.7 19.2

W < Lo, L1.4,12.1,12.8 8 FUYuluenst 0, 1.4, 2.1 uag 2.8 g/ls
FO, F1 vwnefiadewniigns 16-20-08051 0 uag 30 Alansusials

7w - Jyeywazme 2540
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dedenldyurialavdanianuivugeiiuing BnisldyuliiAnusednsangage
Sudusedldyuadluluiunazagnindryulidrfu ety wirufAsorfuAudeuinnisugnity
Tnevhaly agldyuminlilufudeunisugnin 1-2 dUanv dmsuszeznandimnzauiiaalunslayy
Ufulgsiussaiteugndn e naviimyuidussezinaiuiu 7 $u deunisugndnuastnliands
aegannd asaszeznan 3 U iosnannmsdsuudasmaaiivesiuuluiisszeznaidngn
Freatuayuanudulszlevivesdonaaims ﬁﬂﬁ?umi%ﬂﬂﬂuuiu?hﬁ%&l%L’Ja’l‘ﬁl Jadurisimnzan
ﬁqm (3uwa, 2524)

dsusmenuildty  asusndeiunussduanugussoansalufiudy  q  Seensiinng
AnsgimAeufoinsuesiuieu iearldvauihgaiuty q feudesnsyusuauiilsly
MsvsuUssiu Tmnzausensugninilinandnuaznansuumumaasugiagsanasts uazans
(2533) 10ud Msldyusnsades 05 waz 1 fu/ls Tugeduiaun Tnaviliergliuiiadinldanas
3067 Wag 33.0 Wosidud luyniusdn fnavilviozaiitiufiadaldanas 1.62 wag 14.35 Wedldus
wazlunguunAussdnnsndn anag 25.7 uay 62.67 LUasidus

nmsfnudnsuiiomngausomstgniviluuiedagaiusmegi - wuhlufudie:
Fnegnsming s?fw‘f]uawﬂgﬂﬁmﬁﬁizﬁummLﬁuﬂimhiguuiq Fnoglunguyaduil 2 fianugau
amymﬁmmauﬁauﬂwﬁwﬁdu nslayuunsadng 0, 0.5, 1 waz 2 dw/ls nansvaveaiisadniosly
MsufisNaRdnte udegndlsAmunisliyuinsadng 0.5 fu/ls swfulewedl azsihlildnandnnoy
WUl BATEERgeEn (Yaynes, 2523)

é’m%‘umﬂ@uﬂ%’uﬂiﬁuw%ﬁm yafusdn dadufusunlunguaui 11 funuin a3
Tiyusndasns 1 fu/ls smdoneslundomean Jslinanouunumarsugiogan dnilufue
Ysdnnsndn Fadufusnwmilunguyedui 10 il YeynouazAmy (2527) way quna (2531) 518914
7 nsliuinsadng 1.5-20 dw/ls Swdulewsuluideueamnvzlasunandningn uagli
NARDUWNLNIPULATWERgeanituiy dunslaldyuliuandaman

ﬁﬂﬂﬂ1iﬁﬂ‘lﬁ’]Namﬂﬁﬂwaﬂﬂ’]ﬂﬁmuﬂ%uﬂEﬂﬁULU%&J’ﬁWS‘H (LTfYuaYANE, 2533) WUIAU
Windalufisunianarsmould Wolifinnslayuuuussiu nandmazuansmsiululuusasduasl
nanAnt e widlefinslayusnfalufuiendayniidnnsadnuda asvilVinandnfiniu lnonande
wilaanniigais 30-60 Wostwud flduandasng 1 fu/ls waznanand1igslurisli 1-2 waiSa
anasluli 3-4 (319l 7.3) dwduluduwdTerdageiusdndu Wolinsuulgsiudeyuiuds
Toinandnfistu 15 wWesiwusd uarkandninigemaonszeyiaa 4 9§ (mafl 7.4) dwiulufudien
Sagaduuvlng iedinsuiulssiudeyuaniands nandaifindudios 5 wWedeusdt wihiu (ufuas
AN, 2527) Lavdnsnavasyulinandndnawaenszeviian 3 U lnenandngegalulusnuazanadiy
U 2uaz 3 awiddu (M37991 7.5)
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15799 7.3 uansranndnavesyuiniadenandnt1l (lansusiels) luyaiusedadseddn ssesaan 5 9

Yuansa Ui Anade
/ls)
1 2 3 4 5
0 384.8 323.3 256.0 254.4 342.4 304.96
0.5 484.8 380.8 340.8 272.0 400.0 375.68
1.0 521.6 433.6 404.8 356.0 406.4 414.40
1.5 561.6 548.8 489.6 340.8 472.0 483.20
ALady 566.4 4216 3728 2932 4052
fian © 1930y wavAny (2533)
v : nandmadsinnislaloueulumiea gns 16-20-0 8ns1 12.48 Alan3usiols uazldle
usisnihmsueuludeudams §ns1 5.01 Alansunels
31991 7.4 wannfsvesurIsonanant (Alansusiels) luyaduisdn szoziian 4 T
Yur? Ui Anade
#u/l9)
1 2 3 4
0 256.0 272.0 297.6 328.0 288.0
1.6 320.0 364.8 390.4 438.4 379.2
3.2 264.0 380.0 392.0 518.4 398.4
Al 280 399 360 a28

N+ 1A3ey hazAny (2533)

W - Nandaedeainistalenaaia §ns1 0, 4 wax 8Alansu POstlansusels

3197 7.5 NasnAvesuNsasrerandnd (Alansusials) luyaduumilng szexia1 3 U

Yuunsa Ui Aade
@u/ls)
1 2 3
0 560.0 433.6 416.0 469.9
1 609.6 451.2 425.6 495.5
2 592.0 444.8 422.4 486.4
Aade 587.2 433.2 4213

n7 1950y wazAny (2533)
newme : Handniaaeannsidleneslunes gns 16-20-0 §ns
40 Alansusials wagldlausanthmeuouluondamn 9ns1 18.72Alansussls

NNSANINTSIRURUAMIATivesRuUTedanaenslayuinga wud1 msuiiy pH 89
Auan 4.4 \Ju 4.8, 5.2, 5.6uaz 6.0deldUTINaMYwInsanTwly 770, 1,187, 1,426 uaz 1,593

Alansusielsnuddu nisldyuansadng 1,187 Alansusiols avdivanusunne

210 4.4 104 0.7 me/Au 100 N5U Laziinafan IS IiNaNanUa9T1I678 ATl asEuRnIsnauaLas

64

ANTUUDLTALIU AD




gaogetaautuiy fe 1665 Weswud wasiUasidudinisnevaussgan 210.5% Weldyuunia
1,426 Alansusiols YSunauaaldeugaunudnsyuiigau (Quwa, 2531) wenanntudamuiinisld
YwhlivSinamanuazezglitianas lnslanizerglituanasignionsiyu 1,593 Alansusiels au

Y 9

agluszaunliilufiviony (5199 7.6)

M5 7.6 audRiniiunasensvesiulierdnuaskanint1vaanisldyuiniagnsisne iu

PH  Yuunsa Extr.Ca™ Extr.Fe™ Extr. AL NAKER
Mlansusals) < -——me/100 g SOil--— - >(Alansusols)

4.4 0 1.73 9.3 4.1 148.9
4.8 770 2.04 6.7 21 273.8
5.2 1187 2.20 6.5 0.7 396.8
5.6 1426 2.73 6.4 0.5 462.3
6.0 1593 3.84 6.7 0.3 420.7
CV. = 8.398 % LSD.01 = 41.92 kg /rai

7l : quma (2531)

2WaazAne,2559 ﬁﬂ‘mazﬂmmmﬂdimialmﬁﬁmmwzamﬁm%’uﬂ%’wgqawﬂ%ﬁmﬁami
Ugnurduisu dndunislufiufiduuisadaniald nduyanuil 10 yaAudesing a fuauis
uzni1 Sunendea Taningmsduiunimeaesluindiniiueny 4-5 9 wui mslalalalusita
Tienmdunsadumafindu uagiimsilayusgisioiiosiu viliruiiuiinannudesnisuanas
Sloguanisvaans sauria 4 U Tudhumsmeaesnislasasyumumanudesnisyu Tngldadu 19
(@ 1 uay 3 WinanAnUrduthifugeiian wiriu 14,520 Alansustels way Bmsildyusayus
A1ANNABINTYUYesAuld Il 2 T 9 1 wag 4) Iﬁwamamﬁﬂﬁqm Wiy 12,870 Alansumals
(AN5197 7.7)
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915199 7.7 wandnuaudsiu Rlansusiols) annislayulalaluvidnsisineg

WBrsnaaos wardn (Rlansumals)
U 2556-57 U 2558-59 34
FBsit 1 wasmuny (bilayulalaluy) 7,920 6,581 14,501
FBnsii 2 Tajuadadedludil 1 Sasumudiany 7,113 6,153 13,266
AoINTYUTBIRY
B3 3 Tiuludil 1 oo wiuudd 2eds 8301 6,090 14,391
ST UINNANANNABINMIYUYRIAY
Bnsdl 4 Bnsd 4 Tdyudnsyuniunig 7,370 6,309 13,679
Aoensyuveiunny @7 1, 2 uaz 3)
Bnsii 5 Tdyudnsyuniumniudenisyy 7,580 6,940 14,520
vowuldviu 1 U @ 1 way 3)
3357 6 TayudnayuniuAnudenisyy 7,458 5,412 12,870

vosiuldiiu 2 ¥ @7 1 uaz )

AL 7,624 6,248

fun - ienavAe (2559)

7.2.1.2 vilauazanInvasyunlinimnisinens
Yuinlleldiumluiivangila lawn Yuansa iuyguun Auyudu Yudfenvesinn Yuu
Yudalen Yulalalun Jusiu 195y wazsany, bece)
e a v o & avyg o & a & a o &
wazuiilaun g desanansauianudunsavesiulalsy deunisifendeyumsiansandsil
Lidenweyuniivunasidun Yuilileasdemzduianiuaulaunn ilainuiisenla
571 Jaudrnudunsavesdiuldsing
2. donyundameanuannsalunisuianuiunsaldgannndi 80 wWesidud laed
nszaeuyuaziiuensuaziBunll A1 CCE wio TNP w1nn31 80 wWosidus
3. \Fengayuiisianlidung maelaieuazvudazain Wenvliayunvsngauiuiey
Uan 19 Lo
- Usudgshunn Tijuunsa Auyuun Wudu
- UYFudsedudgndn wusihldyuunda Auguun vseyuvnd Yuaniledldly
v A I o A o |aaa % & % <
wlasnillesniduyunsinuning vnufiseudnnudunsalisins,
Josiuraluwlasugndnled ussiareudiege
- USulpshudgnling wusdnlildyulalalav mssduuiniisineims
IS a A 3 (3 a A [ [ o (% 4
uwradsauazuinli@eudussduszney uagsauuniidendnludwiuling
Hlunsduasgiuas Higlinsivgniasayiulalafuaslvinaning
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7.2.2 m3lgaugnm (Biochar)
dutmmdundnfusivietagilinnisihuatanmriunseuiunisgosaanemeny
Sou IngluldeaBiau (Pyrolysis) ﬁqmmﬁmﬂﬂ'jﬂ 300 semwaldsalanandue 3 vila laun 1)
HARAATIMINLAAA19Y louA Arsusuneuuanlan arsusulaeenlys Tnu waz lelasiau 2)
wanfarvenadliud 1 nsndunadane wavitudanin 3) nanfasivomddldun dndanm 3
fin§usugs f51MeWns NPK Sswgunusssuti Tiedutiiaysnevngsne i vieawis iufiog
o1fefindmuaduniduazsluiu ieaanautinmilsngudiuauun Weldadlulufuagyinliay
$ause Gutuazoinialduindu vilisnfivaenesildedsng gaduiglulnaaulilvissned
o eflugUresufauanlinie saufaussnsine Aflegluduanduunasomsgasadmiviigldii
0697 druTanmazdisuvanmanudunsaveshuliantosas ilesanguiidusine uenainis
wyuvostaziduilogenfevesgdunidfduuszlond 1y elalauuaimes (Azotobactor) daluy
QAunIsTnAnemslasnseilulnsiauanema dudinmdaduudsazauvediulnsiauiann
Qduniduazanteildasluliuniu (esan, 2552) Tuuszmaaniléfinisldaudanmanldlunis
Usuugsthgsiumenunmenmuaziliandadiiuiu Tnednsldimutnmiisn a-16 dusde
nuasTufunsliendluiiuifinearesam uaztelineuaussselslulnsiauuasoaroad
Fu (Hidetosh et al.,, 2009) uaNANHLLED druTanmdsteifinanugauanysail¥iuiu uasd
UNUIMSIBNIEUIUNIINNTUATILAE N IUYUREUsIMR s TuAuBnIe(Liang et al,, 2006)
nswaun s dumaluladfiawisoufoaladudssfuinsasnsauiasedu
9A@MN33 Lehmann and Joseph (2009) lésausauemddeiifsiuandfvesdiudanim nuin
duTnmiauautibunatsdieing dnvasdusnsu fanuanselunisdind fosdusenouves
S’W]G]’N‘] Wy Woanesa Inunaden wazuaamoy vadziAeanu Gul et al. (2015) lmwi’mmm%
Aenfudiudinm wui dudinwanansagadusinetmsléd anunamudenisgosaaieiianig
LATUAENINTININ UazduaSuAanTTusnge ﬁuaqﬁ;aumHMLUuinIa%qumuquﬁuu savtsnsldidnu
FromanunsaanntsUanUdesmiveugdiuusssniafaduaimn nafinnnzdeunsyandnmanils
INTBUARALANNFFIUAINANAUTINMAWMIZRAN TN TEIN1NTINYAT
INNSANYIITEVBIUTTING Nwalkazanz(2559) TusuaudRvesi i wseauUivessiu
wagnandnfivayulnseiiuiuluiuifudiedn datidunsiiyaiideiaun sunotuun Sanin
UATWIENTENIT W.A.2557-2559 Tugaiusednnsndn tagldd1uainimainunaudu (rice husk)
gnswansaiusuiunsiddeyaln 1 du/ls lussuuinunsdunsd anuanismaaes wudr msld
audinmlunsuiuaau yhlsufieugauany salfiuanntu Afiloruiinadunie inglufudiy
wnBu dwmiuuiaseanada Inunadey uay LmaLezjaﬂumw,wmasuuaawmLauiuwﬂmﬁUﬂﬁ
yaans dmuTunuundifoadnnufsulaniisutuionty LLavmﬂmﬂmmummwamwmq6]1/1
fironandn nut vilinananvesaiiududiuiu Tnsnsléamdnm @niudend ) 3 su/ls + e
wald 1 fu/l3 siuduliinandngefigaiviniu 1,8004 Alandudels uasumnsnamsadftunslald
dudnmdslinananiign 1,299.8 Alansustels deiumninumsnsazgnuiiuiuluiuiifuuienda
wuzlldiudinmlugng 3 du/ls + Joyald 1 fu/ls (ms1eil 7.8)
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(%
a [

M157199 7.8 nandnfivayulnseiudu@lansudels) annsldaudianluiunfuidieddn

YARUTIFAANTAIN
FNSUNSNAABS nananviudy (Alanfusels)

q@ﬂqﬂﬁ 1 q@‘dqmﬁ' 2 1ad
1. wlasauny 12393 ¢ 1360.4 c 1299.8 ¢
2. WBwAINg 19324 a 1946.7 a 19395 a
3. audanw 1 aw/ls 1268.6 ¢ 1495.3 bc 1381.9 bc
4. e 2 fu/ls 1284.2 ¢ 15333 b 1408.7 b
5. aufiann 3 au/ls 1332 9 b 1472.9 bc 14729 b
6. eI 1 fu/ls 14105 b 1564.4 a 1487.4 b
+Ueyal 1 du/ls
7. 8UTINN 2 Fu/ 14230 b 17244 a 15737 a
15+ Jayald 1 dw/ls
8. 81UTINN 3 Fiu/ 1654.2 a 1946.7 a 1800.4 a
13+ Jayald 1 dw/ls
Aady 1495.9 17452 1620.5
CV (%) 14.6 16.5 18.3

7 : UL INaNwalLaTAME (2559)

wIATy wavAny (2559Wnsfnen nisldduinmusuussiuuisdadonandiiuas
fufuansueulufu sniunislufiuilassmsyedddoiam suathundn sunetuun i
upsuen YRufadnnsndn Alanudunsnseiugunsann (fov 3.9) sewined 2557-2559 Ui
nnTsnsAsinsldyuinsauazanuTanim snsidneg swfudomiinuuzt Audanuguusves
nInanas Aferastuain 3.9 Wuwade 4.0 way 4.0 T 1 way 2wy dwidunandndn
fils wudsnsAldyuansadasmudesnisyuvesiu (2,4003Tansusiols) srufullowadl Idnandn
WAvgeanluli 1 (665.19 Alan3usels) sesasunde nslddwTanim 2.0 fusielsrutuyusnda
9n31 1/4 903AuA09n15Yur0sdY (600 Alansunals) wazdainiidnswuzin Iinandntd1gs
643.01 Alansusials dwsululi 2 wui nisldaTanm 20 dudelssamfuyuinsasng 1/4
YBIANUABINITYUVBIAU (600 AlanTusels) wavdaiaiidnswuzin inandntnasan 461.64
Alandusels@1sn9dl 7.9) warnududasiifinsldautinmdnsine fufivsunuueudunid
azanlufuannniuvasiilaldawanim (nssil 7.10)
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A1519 7.9 nandnd1d Alansusiels) annnsldaudninsuiuyuinsawasJeialisnssingg Tuiu
NAuUTedn U1 way 2

B3 NaKARTT1 KaKARTTL \ade
(Alansusiols) (Alansusials)

1. wUasnaunu 436.52 342.06 389.29
2. Yusnsa LR+Uuiadl 665.19 429.28 547.23
31w 1.0 dw/ls +Jawadl 523.65 327.17 425.41
4. g@anm 1.5 du/ls +Jewadl 523.48 343.79 433.63
5. a4 2.0 dw/ls +Juiad 565.53 416.43 490.98
6. 0wt 1.0 dw/ls +Ju 1/4LR+ Jaiadl 629.47 452.79 541.13
7. oudinm 1.5 dw/ls +Ju 1/4LR+ Jaiadl 514.37 346.94 430.65
8. utInm 2.0 fw/ls +Ju 1/4LR+ Juiail 643.01 461.64 552.32

\ady 562.65 390.01 476.33

N : wWATIazAny (2560)

A9 7.10 USunauansuaudunsglumu (%)

Bs USunaunsuaudunse (%)
NouANLIUNITNAADY Ma”a??uqmmiwmaaq

1. uwlasmunu 2.26 2.45
2. Yuansa LR+{e 2.26 257
3audinm 1.0 dw/ls +Juiad 2.32 2.67
4. g 1.5 du/ls +Juiad 2.44 2.82
5. 0mFnm 2.0 dw/ls +Jeued 2.44 261
6. T 1.0 dw/ls +Ju 1/4LR+ Jaiail 238 2.71
7. outinm 1.5 6w/l +Ju 1/4LR+ Jaiadl 232 277
8. TN 2.0 dw/ls +u 1/4LR+ Jaiail 2.44 2.66

12dt 2.36 2.65

W7 WATIQYLAZAME (2559)
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7.2.3 msldedun3d

desndudisadeiidefuniontn nnsszuisduazernialdd sinfivldannnse
iaiulauazusvesld nagaldsmemagndata fdunsuumenimussiulisiugs Jaduds
fandu Teensifisduniengliiudu (amil 7-5 uaznwdl 7-6) luguvesiemiin Joaon Joiivan
v3o unavan laludnsfumunzausendng 2-4 fuselitusvedafivfiugn wudgnin dedld
Sun3eTnguiuiamnn ieliusaugenin nsszunetd dilidds ilfszuund snlduide
Dusiu

A 7-5 Ugnitydean A9 7-6 lanauiitariuaugauENy ol

deliigldsusnemseineg edrafisane nafiuaugauauysalifuiugiendn
annsovildlaenislatewd dendin onen tefivan Jedunideint naonausnemsiadumieg
fndudmsuiivusiazsin asiuludanfimangay venaindudianunsod uussaninimuessg
pwnsfiniifoglupuliiulselonidefvniu annsgadesmemnsluainiu mslilevinnie
Jeman mmmiszmmLmuﬂmmfmmmu Luaﬂﬁ]’lﬂiuﬂEJ‘ViiJﬂLLau‘lJEJﬂE)ﬂiJﬁW]’mW]SWGU@EJWJEJ W
USuausnasiulumusiinvestoneniildandeiFeafiissneTBnsieg i muumﬁmﬂwm
visetpneninldlusmsimnzansmiulond 1Wumaiusmemsliuaiinivgn hiunnuause
Tumsgedusguszquanluiu anmsgyidsmevnsfivaniu Wiassavsnmnslidend fay
JeennsnanUiinansldoniasilaglifnademenefiviugn
Jodunsdlaun Jendn Jeiivaauasdonan (@rinmalulagdininmiafiu,2551) 518919

]
a

msleBuniduasiaunedadn silviusunuergitudiatnlilufivanas nslitefivanazidunis
Wuduviquazanueavanysaiuanu uonanasnduuslevivesulnsiau vieaviesauds &
1950 Inunaiden waalden winti@en wags19emMsLasy (38516) A9 9 wazdaneusulgeauda
yaneamesiu fusiugetu nslidefivanluiudiednsdedudamuiufiviosesgiy
IngansBunidannisaaneivesefivanagluinujisenivesaiinudase (free aluminum) Ay
a1suszneudedou msldlendnuayianmauiulvnadunisfevsludisanusuiaves Aluminum
saturation lufiukagwuIdunseingiunuinlunisdigenseduiiovvesdiu wasildiugiulv
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uaniFenannegluiufiuans wasifiumaesydulauisiniiadngae (Singh, 1987) daunslitonen
Alvnafiudeaiulensin wazdefivan
dmdunslieivandaduledunidedanianlaannnislonaviiviideaney
asiunseUgnitvnszgamlmasyiulniessozfifiveennonudiislanavadlulufu (nwdl 7-4) 1o
ruvUIUNNsEegaauuUaLysallasdunIsludu Aasduniaifiudunivinquasanugaauysalun
Aulngianizanudulsglovivessiglulnsiautageaesa Jofivandsusznousesigemisdus
iy Tnunaden waadon uunilden uarsmemaaiuuneia uenindnslitefvandaduns
PeUTulTsandaniInen NveIAY Frdufudufumdouiuiivisueien flg3augy d1ewm
9INFR ﬁmi@,m%’uﬁmﬁuﬁu LaTsEUNET A ATy ﬁﬂﬁmmsaﬂ@jﬂﬁ%ﬁ@?’iuqﬁéf@qmﬂéf
msdanishulaensldleniisanduledunidluguvesdefivanizdieanninudunsauas
dineugauanysallsiuanu a1 (2556) lednuuszavEaimaestsdinim wa. 12 Saufuuny
uns tioUgninlufiufifussmeiusdanui nslilewnd 46-0-0 Sn91 15 Alansusels Taufy
Jeginan wa. 12 8n31 300 Alansusials wazuvuwng §ns1 200 Alansudels vinlid1adinng
winyulaazlvinandngean 1,048 Alansusiols Tuvagiinislivuiedl 46-0-0 §n9 15 Alansusiols
SAUwLAe 8951 200 Alansusals inanauununiuasygiagan 9,200 umsials

a o ¢ Yo a ¢ Y] a & Y a a v

UIsLananwalkazane (2558) lanidun1sAnein1sann1sAulUSedntiiasiun1sNANT1?
@mmwmﬂmmmiﬁﬁmﬁﬂqqmﬂmiﬂqﬂﬁnﬁuﬁ:ﬁﬁmﬁﬂqq 2 aeiug Ao Gﬁnﬁuﬁ:aumﬁﬂ LAY
) s A & Myvo a a L da Y a o a o a A o
Wuglsdiues Mellladndunisvneaes luusununaudietdnyaausadn (Rs) anllun1sngine
Sty Jminunusi anmslduaslilddenvandnst 2 Ausiolsiitoiunsnant1me 2 anewug vn
n35uIEldYY asanuA1ANABINISTRY UiaUSU e URIAN INNANITNARBY NUI1 A1TILOYS
A5 UAS UYL ALY Lﬁmm%nﬂgum%aﬁwﬁﬁ%mﬁumsaza1aﬁuLLazﬁwU%’Uamwﬂ'wmﬁmﬂu
N3A-AsveIRUdmMSUUTINUBUNIeIngluAy (Wasiwud) wuin mslddenvan 2 du/lssaumelunis
UgnitwiiudinwilduyihlidsnadunieTngazanluiuiinduginiinisldldalenvan vidiliesainta
U‘%mm@uﬁﬂﬁfmqmﬂﬂaﬁ%amﬁd'gaLﬁmﬂ‘%mm@uw‘%aﬁ’mﬂuﬁuuaswu’jwmmmﬂuﬂiﬂ%ﬁﬁum
Woanealuiu adnTusiefilaniy) denanas Nsilillasnnivgaldneanasaiion1sasayaula 519
WoaresaiidndnanonisiasaivlnvesivinsizidussAausenauaas nucleic acid Tu gene vu
chromosomes wag nucleoprotein Fadnududnsuas1eIAUsTNOUAILY VOUTAE NITLULTAR
wagnsauiug fadu Tudranaudniidnisiasyivle eannen wasfnug ﬁqmwgam%’aﬁﬁ]u
Uselewidlupuinldluguayyaneawn Negluasazatediu (soil solution) vilviuSunameanasadn
&, a a ~ Y a A =~ v v ° =
Wuusslonluduanas wazUSunadnunadeunanalalufuirianad 1He191nauddlwlaae
Wlausglosdlusunsiasgyiulaazanuudaussaunseianuinemandn lnesglnunadedlufiu
~ ° P % A P H X Y A A o w
NyazilUlduslewdlunisasiawasn1siedsudieanisninkdakazinmalusdsaqungi A18a
WIRula(eIens, 2552)3MN15AT1eiNanand 1 nuinsugndaiugifivangs wuglsduesl

a d' a 1 9 fa I3 a U 1 o v a 1

HanAnRALANINLGALmEN (467 uaz 406 Alansu/ls muddu) wazn1susuanImAunIuAIAY
Aoan15v8IYu (LR) + fivdean 2 du/ls Tinandniniinisusuaniniuniuaininusenisvesyu
\eseguied tne nsUgnd1iiuglsdiuei(Ts) TauiunmsuiuiumuaANfeInITvesyu (LR) +
fudoan 2 dw/ls lonandaduaiiogeiian Ao 583 Alandu/ls uagkanouununIuATLga 8,937
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vn/lsvaiinsugndniugauman (T,) ldnandadriede 468 Alansu/ls uaznanouunums
AswsAY 8,100 UIn/ls (M3l 7.11) BaaeandesiunisAnuvivesdrinmealuladdinmmadiu
(2551)7musliefvanazlinaneuaussdiadedn uaznsliefivanazinane uaussethstniay
TuRufifienugeuauysali uazaslinanouaussiiflussazemuonniuuddnvasUssdniugues
Tniiasonsiasqduladnsie :insmAdensunisin (2554) nanin $iuglsdiueimiluanm
anuifunsnvesiuvdoluanmiuiieadaldfnindriusauninuasdnandnadonnn g
Auman dmsutiiuguyusiil 1 91nwan1svaaes wmﬂmmamamrrgLaaamﬂﬂfnmsmﬁauqmu
Hosndiugunusd 1 dullanumnzanlumsugnluanmituiinanaswesUssmalng 210
MTARTEiNARULTUMAATYEAY WU Inlsdiueitiuualialinaneuumumaasugiaganiitn
fusAuman seildesanaandafldsuinnniuasdununisudn Auaudaiugaasng defu 3
agulddn msusudgatudeyuinfauaslefivantaoifiunand sdaunduriliinensnsiagld
Astunagduyuannnimslduiuaiigeu

<

-dl a ¥ at U 1 ! d‘d a 1
M13297 7.11 wandntn (Rlansusiels) Nlwangauasuanauununinasygiaun/ls)

Y

nMslEdefivanluusnununfiudietdn ynausdn

HANER HANBUWNUN
wsugha (Wn/ls)
35735 (Alansusiols) B

Ludasnruay (Grwuguyusiil 1(T) 639° 6,573
2 Ugndaiugdunan (T2) 406° 6,399
3.1J@Jﬂ‘ﬁ’nﬂ’uﬁflisﬁma%" (Ts) 467 6,795
4.9 dean 2 dw/ls +dgniaiuddumin (Te) 468 8,100
5 fwtloan 2 fu/ls + Ugniniuglsdiuei(To) 583 8,937
F-test x> x>

CV (%) 8.1 12.9

| a A P o o a o | | | 1Y) aaa o A o
WRUNYLIAG ﬂ’lLQaEJ‘VlG]’]Mﬂ’JEJG]’JE]ﬂHﬁLG]EJ’Jﬂuuﬂﬂﬂ’llmmﬂm’lﬂﬂu%ﬁﬂﬂﬂm‘ﬂi% UAIULYDUU 95%
1ne3% DMRT
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7.2.4 mslddaiadl
Heanndunserdaduiuniiaugeuauysalan vesimemsvdn lnsanzlulasauias

q Y
¥

Woaesa duiulumsiiunandafivluiunfudsendn Sududeuiusglulasaunasoanesali
\eanefiagyinlinandniuguls (0wl 7-7 uaz 7-8)

A 7-7 Tadeipdiitowinsne1msing il 7-8 TddeindiviveLiusnemistnilng

fuimdnvessundlnelneitiluiivsinameanesafiiuusylovddofaluseduiishunn &
Aiade 1.48-3.40 daulududu (ppm) ofudaudunsnguussenniu Yssansnmlunsnss
woaviadaazgeunniu vinlsieanefaiifuusslowidefivdtonas Wagndnlaglhifnisléie
woawn $11azuansoInsvasnleaneda lnsAitnazddfuuaszuniu msusnnegndidalunay
Fufanss narddTondunarlvinanansi (Bloomfield and Coulter, 1973) fdiudusuouya
woaunagifuuunasnn medeleamnaziintuuinds Woanaulngjazegluzu HPO, M3
pialeanlufuiiloymafunilegeazdinnniduiiiunaeynmefumiewn(Gavg wazane,
2518)

TuanmauunaeiivTinadunisngaouinsening 1-2 Wedud dududeuiiusigerms
Wifudu sudnaggesievnsanaulUldlunsiasayivlauazasauegludiusng 9 vesiiy n13Ugn
Frlutaamisgguanluiiuil 113 drdesnssmlulnsiau eawe¥a waslnunadon 1w 8, 3
wag 10Alansudels Hedtusuiuidniiugniae Ae wusdnldluasasfondusinlulnsay
Noanesa wazlnuna@eoy 919U 12, 3 way 3ntansumslsmuansu dauﬁuﬁ:%’nhl,t,m%ﬁauﬁm
U 6, 3 way 3nlansusalsmuandu @aUduidedia, 2543) uaﬂmﬂﬁ%’ﬂé’ﬂé}’amﬁﬁmawmi
sosldun unaldon uunii@oy Augfu waysinevisasy Jssmeimisianaiazldunainnis
Usuussiudaeduvstaguiang q dmiunisladelulanausaseanetatuanusaldlugusa «
Hilo

7.2.4.1 m3ldleuanlutisunasing (16-20-0)

Jeuouludeuvioain (16-20-0) WWudewniiinunsnsldegnil viesausendeueulunesa
wsedeun lngaglddnseingg fu wuluyaiuisdansada (nguyasun 10) nslddeweulutey
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woauin alianAnifiutuegradutn aufadnsiefiseau 60 Alansusiols (Mc. William, 1984)
Eldouenladoureamsludniigadunind vilinandndnanasesnasudauarainnisiieses
NanoUWNLYNAATYERY Nuhnsouenluidouleaminfivizay ludugnidansadn ogsening
40-60 Alan3usiols Tnededliyuiniausuussiuneuludng 2 #u/ls dwiulufugmuming dadu
FuFendelunguaaiuil 2 wuih nslilouesluieumoaindnm 40 Alansusiols Reseshaiend
Humsiiteeme Taglifedlifaguiuuseiu snazliyumsldlusaen (yames, 2524)

+ a + a a

7.2.4.2 Mm3slddelulasiau weanada uaslwuna@eu (N-PK) Tusudegse Jensuila
yasneamnauazlelnunaideunaalsa

Li’imﬁ]'1ﬂauLﬂ%Jaa%’mLﬂuauﬁﬁﬂwmmLmau'5'1s;mmwé’ﬂiuimLﬁ]uLLazWaaWa%'a Fathy
Joadfidndulunsgninluiuiifunisdaie Jelulasiou Jewsarefauazdelnumabou lu
dasfmngan Faannsinwvdaveselulasiauiimngan Tnglwlsed uazaney (25340) wui
Jelulasiaulugugise sne1 18 Alanu N siols Iinandndnigean daunnsldadelulasiausiady
9951 12 Alanu N sials Tinandndngaduiendu nlsatduazany (25349) s1891131015UgN1017
Tufufiduieadafiusuussieyuniands nsldlelulasiausng 6, 12 was 18 Alandu N dals
Sifutlerleanaadng 8 uay 12 Alandu P,Oswolsiu dlvnanaaliunnsatumeada luonsi
nslddelulasiau 6 Alansu N sels saududeeawn 12 Alansy P,0s sials 4ilvinandngean
oehdlsfiony slinuardnsieflituiuaugauauysavesiude laevh 1 Welauarsaaeild
wugihlundnaeldnunadousesity lusnsn 4 Alandu K0 siols fufteane (UIATTY, 2526) Az
nsladeuenluiiounaamn (16-20-0) §n31 40 Alansusels nieldleeisesuiudeiuneamndns
200 Alanfusiels ielsnansswitsfunoamiauazdeviudagivasraama ludndiu 50:50
w3 25:75 (lanauazane 2503) uagladogisluteimiaiodnasmis a1 10 Alanfusaels

7.2.4.3 msldediunaamn

domnluiudTedanseisgweareda  yhlsdtymnsnesareaneda  faduns
Fanstevleaesalifivldsuluvinaiiinsslonigs  Taeognesdlufutdesiian  fhensldu
woampdadulerinazaretrimiuleniuilaglioswoamndaduloviaazaoid dudndiud
wanzay lanauazane (2543) Menuiluszuumsgnin-dmalueiussdauazyaiusdnnse
Fndilsusuanmmineyuinda 1 fw/ls udmuinslieiuneaminiuleviudaguidesweamsly
dadau 50:50 25:75 way 0:100 vilvinsisiguiulnnasnananin-dmudninislidefiuneas
ogaiiien waznslidevieawin lushsngs (16 Alandu P,0s/13) Winanandna- dia gesndndnsen (@
Alansu P,0s/15)

nslieiurloamaduisnisiamnsalinaunuisnsldyuuniaiufulouesly oals
dwiuluvszmalnefiundansiuneamauiiondiu Ussinadug uislogluuunailisnin uazd
daudsznoumasiuiaiunndiaduly udrudundsiinufiedian Total P,Osegluszning 12-38
Weslwwd uasfiszdueaedaiiduuszlon (Avail. P,0s) (afnldlngansdingn) sening 3.7-14.6
Wosiudt n1slidefureamslufuieiu farfitowvesiudinit 4.5 sududedldyu Taglély
dnsrddeldsrudueiuneaisin iolsiuneaniiuss@n3nain (Attanandana and
Vacharotayan, 1984)
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{JaﬁuWaaW\ImLfluLma'qm@'v\laawa%’aﬁazﬂamﬂdaﬂﬁ’udﬁﬂuﬁuﬁauLU'%EJ@%’@ dlesandeiiu
woawlnazyuFiteriunsalufiu uavazazanelisaweanedaedietn 9 uasdeiediuiiiy
eUNIAnveTauLarany (2537) lumsldiiuneamngnsn 0, 100, 200, 300ua 400
Alansu/ls lussuumsugndnlnavu-duden yaaussdnnsadn IneldynTneudgnimlnamnu
wuhJeiuneamnilinsasyiulauasnanintinavinuainiinisiilaleiuneamnegis
it Taetedng 300 Alandu/ls Wiandngaaaria 20 sswing 912.5-1,169.5 Alan3u/ls uvaienis
laildtefurloaslyinandnsman szmine 516.2-526.8 Alansu/ls

A uagAny (2536) MeuinsUgnislussuulgnimilne-dauden fensesuazaugui
1o Tuynsusednnsadn lngldleurloanndnsn 0, 100, 200, 300uaz 400Atansu/ls wudmsld
Jerloaiaiiuiy Vil wauiinuasdminasvesininemuivtuediasutn  laglddwauin
sewing 4,733-5,067 Hn/ldlenSsuidteutulaladefiureamal@suuiin 2,040 dn/lsuagléimidn
anvesHaNAN 1,173-1,309 Alansu/ls Tuvawitlallddefiureamalfifies 247 Alansu/ls venanilua
pndsasiefiuneamviiliiandnvosiidefivgmvdsinlnafiuturmudarifisduressiu
Woawneg

é’m%‘uauLU§HJ§mﬁﬁigG‘fummﬂummqqmﬂﬁ?u nstadediuneanslulsunamnnnous
desnsuden Taglifinsliyunsaudliondouimtnnd Tudes 16 Alansusiels awnsalvialy
Tumsuan waziinanndaeglsunuetnetios 5 ¥ (39t 7.12) msldefiurleamngmiuyuinda lu
YoRuSannsada (13197 7.13) nuh nanAndRziny Lﬁ@i%’ﬁuWQaLWmiué’mﬂﬁqa%u waznsly
Yuinsadnsn 1 dw/lsswiuleiureandnsn 8 AlansuP,0s/1s Tinanauwnumaasygiadua
gn

15199 7.12 wanslieiueamnsenandn i (Alansussls) luiuynSsdansadn szusian 5 1

P,0s Ui Anadey
(Alansusiols) 1 2 3 4 5

0 24.0 68.8 99.2 86.4 182.4 42.16

4 145.6 122.4 331.2 219.2 291.2 2219

8 184.0 178.4 451.2 248.0 356.8 283.7

12 238.4 529.6 446.4 251.2 361.6 365.4

ARy 148.0 374.8 3320 201.2 298.0

n1 : 1939 tazAuz (2533)
e : nandnwdesannnsiddesisednsn 16 Alansusiels warleiuneamngnseiig 4 Wieuly
Alan3u P.Osluastnse
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#1599 7.13 wansmavasleueamauazyusnsadenandndn Rlandusiels) luynausidnnsndn

P.Os(Alansusials) Yunda #u/ls) Aiady
0 1 2 3
57.0 88.0 107.2 107.2 91.6
2144 352.0 280.0 280.0 285.6
228.8 446.5 344.0 344.0 343.2
12 251.2 428.8 371.2 409.6 365.2
Aade 188.0 328.8 283.6 285.2

NN 1A%ey uazAe (2533)
winew : [idefuneaminvesusemalne Sasine 4 dieudu Alansu PO

7.2.4.4 m3ldedanau

Ueddnowluseaiuuszlevn (Beneficial mineral element) unfiynaneviln Fdneuazey
TuAuluguaesndnuaz amorphous ¥0sddAn3UvesTaInn Faneuiigngaduniennnznouiy
hydrous oxide 789 Al*> Fewag Mn* Iuauﬁgﬂ%’w%aum%’ﬂqﬂeﬁn 1139EAATANOUIN
arsazateAuluzUues monosilicic acid wiafiiendn orthosilicic acid (HeSi0g) Tiluidoidadna
(Yoshida, 1975) LLazLﬁammLﬁmﬁuﬂaq%aﬂamﬁuﬁmzLﬂ?{aumﬂaﬂugﬂﬁum Silica gel

Takahashi (1968) s18a1udlutsenadguinislidedaneulusuvesunaifonddineluun
1128031 240-250 Alan3usiels fuszloviidednde Weldarsusznevddinnaslulufuiiinigmss
woangsasyilianUimnunseimoamalnedainadluuuiineasiafignasogituinvesusfu
wiler eanledvoandnuaresgity 4afaylUazavegiifinvesluuazddiu daelidrafadu
Haaresiuadldd druudausdldduie vlidumusiolsauazuuas Jostudosudluly deann
mnuudauswosmtavadifidaneugsuaziunasiniulutesas #aneuszdivananuduiivyes
wsnila widnuarezgiiti Tnsdelsdmudeandufivldinntu s1ndnadl oxidizing power nn
Yu Frwannisazanissnfawazminlufidenisannisaiein lvigauusnifauazivinanas
uennifsanmanetruAnafeuRRuvedluim

Ao uazany (2550) ldRnwinisliaaneuUsuussiudindaniuidn evgndilng
vy Inensladaneudusuesunay Gidunau Jensadaneu glaviuasnsdai wuinslddanou
TusUveslensa@aneu (Casios) §ms1 100 Alansuselssauiudeniigns 15-15-15 8n31 67 Alansu
ols  dnavilinandnuazesrusenounanfnuasUsinaunnuvuawn  wagldkanaununig
\ATYENAENEn  SAUR (2544) wazUseay (2546) Anwvinavesganeunareiniisionandn n15nwgn
smewnvesiarirlneiiugnluduiendn geRussdansedn wuhnslddaneuasdaaiuls
Fuazdrilnameuaussseloiadl NPK ¢nndu Wallace (1993) Iduuzailwldganaulumaussia
fugnlufiuuiendn asdiwaneudufiwvvouninuazergity Saferdeatunssuiunts Cation-
anion balance msldainmazifisdsyaaudniuiiiefagal uaziwinisdu OH senanaInTINilY
deliAnamaunafuresusyy hlvfuuTnusniied pH Rutu Msfsgamdnuasesgiithmesii
SFRTER
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usadndnuniuazany (2556) Idvhmsinwnsliganewdieifiunandndlufuuieda lu
U%L'Jmﬁuﬁmﬁu%’qﬁm Anfiun13szningd 2553-2555 tuszeziian 2 ¥ 99nn9iinsziniad A
wandnade 2 Y (13197 7.14) wuin msld8aaeu 25 uag 50 Alandusels saufutedunis
ANNNEISATIUEL 300 Alansusiels lvinandngean 603.27 uax 600.01 Alansusiols muddy
uaz uanFssadegaduinainuUasmugu (aildsanew) Irnandnman 45052 Alansusels
WiliondanouiildaciUluiuinaidenisiasyiiulnuasnandndramnsiasnedonvosive
Ugn mslfansdaneuioifivenduusslovivesdareuluiufiosugniis arldinndenidiodatueg
futlateuazndnnislunisinnsanvaisusznis 1dun wiafis woe iofu Wy dmdosnisgald
FaneuluuTinagen nanade Tunisudnd1andes (brown rice) Wit 100 Alansu 412d0sgn
Hdaneu (SI0,) geilaUszanm fovay 20 Tnsvwiin Tuwnsifislunszgadigaldtanousi Uszana
Yovay 0.5 (89g%5,2503;Ma and Takahashi, 2002) #ensadaanileazansgiiluagiareiiosas
WasudumsusznoudBinaniedan famsazaniiuegiuriinvesiiafiugniie Tassaineoms
wadlumilouwdunsgdoatudie vhlwlufimudouss Sduudauss liwndude deiudimaielseio
Tnensndanluntusadvadluazdisannisunsnfuvesanugidolsndun i Tsades (udu e
Jeafuuuas wae viuou lddeunsy (Yoshida, 1975; Cocker et al., 1998) wenniinsadanouds
Proifiumandn usasidudmn Muvesiduiudussfivemugauauysaluniu n1sldnes
Faneulunsuiuussiuiinudiedadilidmteanmudufivieamin pvgilifuuazuienila uag
Fredinmnudulseloviveeanasaluiu (Smith, 1980: Viadimir, 1999)

31971 7.14 nandndn (Alansusiels) ndsuugaRusheledaneull 2554-2555

HAKERT1?
39735 (Alansusials)
U1 Uit 2 \ade
1. wasmunu (35Lnunsng) 411.42 489.62 b 450.52b
2. Jeiailignsuziin 518.37 507.70 b 513.04 ab
3. Junindineudnsuugi 494.61 503.94 b 499.28 b
4. JuBunsdnmnngasnswuzd 449.92 613.79 a 531.86 ab
5. @amou 25 Alansusiels + JeBunidnmnings
RLEREDY 581.35 625.18 a 603.27 a
6. Famou 50ftansusiels + Jeduvsdamnmeasdns
IVE3Y 530.32 669.71 a 600.02 a
7. ¥ameu 25 Alansusiols + Yuadidnswuzi 475.27 567.92 a 521.60 ab
8. ¥amau 50 Alansusiols + YuiAdidnswuzi 516.86 485.9 b 501.38 b
9. Famou 25 Alanfusels + 1/2JsiAlidnswugin
458.86 480.3 b 469.58 b
10. Faneu 50 Alansusiels + 1/20sinlidnsuugi 486.49 544.6 ab 515.55b
\nfe 492.35 548.87 520.61
F-test ns x x
CV. (%) 11.59 13.45 15.67

31 : USSHINSNWALAT ALY (2556)
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7.2.5 n1shgaaunsdaunduusslevd

q

mﬂmﬁmswﬁﬂ%m'1mﬁﬁoqa'mwﬂuaut,ﬂ'%&n%’méqmawm6’] nuAuUIBdRiuTInw
lulnsiaunazsleanesan esananudunsadavesiu vilvivleaneSagnasdasezqf uuazman
dasululasiuduuiifuidunioinggs udedundsdiduusslomilufuliaunsosuiuionssy
gogaasuaziussule siliiAnnsviaumaululasiaw n1sensedu pH Iﬁqﬁu Az 8uATgYnn
Aananala

mnanmenadunsavasiuliendn ﬁmaﬁﬂﬁﬁmaz@ﬁﬁuLLazLuﬁﬂﬁLﬁm%uIﬂé’Ué’jmﬁ
WAulmvessEUUTINTiY  1AAnsesssInemsiy uasvilviunauaausinevnsisdusiediv
nmstudamalaiyesssuunniie uenanitilinmagaduiuarsnoimsiivanauds UiAzen
JwsEninvevgiuu-neanesa (ALP) fiszuusn (Al-precipitation) Finalumstufamsindoudne
woanoalufidduiindnine lunsusuushyiuilefunandniivdy Jefuroameyiaig
eignihunldliinusslevisefia 017 wWu oasloneainn ndneans Jusdu Jeduneanngn
oy fulssiiuiituisafauasiunsaiuegaunsvarglunaneusema 1Hosn Yediu
woammilsagnnindeneainelndu uilsiiuneamndulsazansin Jailimmdulsslon
vosoavladalinaifivstunisiasguivlnvesiiy annsliaunddauuieiin wuhamnsotaedia
anandulslevivessgeaneald Wy msldidesiio-luneslss (vam) Fadudesulonied
Wwigiulalanlufunsadn ‘U"JEJﬂizél:‘lm’liL’ﬁigLaUIWUENﬁGUI@EJIEJ%’]‘?]W‘LAEJQjﬁU‘J’]ﬂﬁ%ﬁﬂﬁﬁ%ﬁﬁuﬁ
Awessnifiuanniu uarlesveulndrlulududuiatusgearedanazgnsnilnenss uas
devealugainiis Sudunisifuiuiilunisgaituagsimomisliduintu anunsatediy
UszAnsnmnisgaiuazsinemisfinlasianizessbasmrleanadaldd uenaindu el
phosphate solubilizing microorganisms (PSM) Sa1iuqduniddnngunilsiianaunsnazaste
Funoamauaylfsmrloanefaluasaraefuduvsslonidefvannty wudetu lutlgiy
nuafinuldndandnsueiadunid wa. 9 Usznousedunidifiuamnudulsylevives
woavetalufunsauaziuliondn fudunquedunididanuanunsalumsazanevoanaadign
pdlriogluguiifieldusslondld uazuandreliinumsnsinlueedede lnsldagniadniutan
Yeite 1wy Jeninuiosinesden uashluldluiiuiidudiednuasiunsadely (nsuiam
iy, 2553)

Jintaridth et al. (2006)ld@nwinanislidefunoamniauiudosiie-lunaslse
(VAM) Tugpiudsdnnsndn wuin meldnislidefunoamadnsegg  msldaunisidosiie-
lureslsdrsmdulsludenlirnuguaiovesiuiuvaes iileeny 65 Tu gegn 61.6 lyufiung sl
uansanaadatunsly lsledeuiliosediaien ddvieanugs 57.9 wuiwns dmsunshild
dosiie-lunosledn Wamugaadsvesiudundouiian 49.7 wuRiums uasuansinemnaads
funsld WWese-lueedlsd lslnfenuaznsliideostie-luneslssdmiulsladon &
wamdlumsnad 7.5 meldnslaqduvddau wui mslidesiuneain 8ns1 0.24 n3u PO/

nsean IAUguRiev0IAuNILaBIgIEn 58.9 WwuRwng sesatnee n1slddeiurlealin

Y 9 9

8m31 0.12 war 0.06 N$U P,0s/ NS2A19 WANUGNLAGEY 56.9 Uay 54.4 LYUAWAT AUEIRY
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dmiunisldderiuneainnlugng 0.03 n3UP.0s/nszaNliAINgLAREYRIAUNINTDIIAR

pg1aiulatn Jeaonrdofunani1sAnwIves Jintaridth uag Keltjens (1996)

399l 7.15 mmawamummaawfmﬂ'ﬁiﬁmﬁa aunsduiulenureamndnssingg
ooy 65 Tu (wudiums)

dnsJediuroann winuosgdunidau \ae
(N3UP0s/N3EaN) Laildqdunsd VAM Rhizobium VAM+Rhizobium
0.03 433 45.3 58.3 59.7 51.6 c
0.06 44.3 53.7 59.4 60.3 544 Db
0.12 55.7 56.0 54.7 61.6 56.9 a
0.24 55.3 56.2 59.3 64.7 589 a
La?ia 49.7c 528 b 579 a 61.6 a 555

CV (%) = 13.40eTidud  LSD.05 2-F =3.12
v Fadnusinnseiulusuiinansindinnuunnafunaaifegnadiduddyissduanudediu 95

Wosidusd 19e3s DMRT

fun - Jintaridth way Az, 2006

7.3 wAlulagn1sAnnIsNY

7.3.1 mMsiaenUgnieiimangaunisiaenugniiennunse (A15199 7.16) nusan1svn
RGPV RETAN LLazﬁ%ﬁwuﬁiamiﬁmmmﬁﬂLLazazaﬁﬁmlﬁ %Lﬁuﬂﬂimaa@é{wumimémmﬂ
mﬂﬁaﬂuﬂiuﬂimu mumsmaﬂﬂaﬂmﬂwmamuLmumqmmﬁﬂm Lummﬂmiﬂaﬂwﬂuwu
Vl@uLUiEJ’Jﬁ]@M@ﬂﬂWIquﬂ’]iﬂmﬂ’]i@uLLauU’]aQ WﬁuwﬂaﬂmaqLWWWMNW@ULLW&WW WU LAaN
anmawqumﬂwa LU wuqma AU 19 N 27 Y1RBNNEE 105 AZLAILAL 106 laUilaun 111
& v A v a v Y P P Y A v YA
s TunsainusuusafumeTanyuwa anunsadgniniiugaaasulaniug
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PN 1 <) @) 1 a a 1 a a A a 1
M99 7.16 B dunsalunig (pH) vesiunitiunzausensasgiulnvesigwiam ¢

winiy pH flyanzay pH Aan pH g3gn
dulzan 4.5-5.5 3.5 7.8
Fundes 5.06.5 43 8.4
fuden 5.86.5 43 8.3
fw 6.0-7.5 . :
0 6.0-6.5 4.3 8.7
STge! 6.0-7.0 4.3 8.3
F1INANINU 6.0-7.0 4.5 8.5
Doy 6.5 4.3 8.4
UglUowna 6.0-6.8 4.3 8.7
ST 5.0-7.5 - -
\WWen 5.5-6.5 - -
ULU 5.5-6.0 4.5 8.5
wAURIYU 6.0-6.5 - -
NsEiBaUTen 6.0-70. - -
TIRIRAER 6.5-7.5 - -
TX)EY 6.3 4.3 8.7
N3N 6.0-6.8 5.0 8.5
U8 5.5-6.0 4.5 8.5
1LUN 5.5-6.5 4.3 8.0
dule 5.5-7.5 - -
nae 6.0-7.0 - -
24U 6.0-5 4.5 8.5
NI 6.4-7.0 4.3 8.3

1« nsuvauseniu (lisey w.a), uaznetousnudulazi (2537)

o A

7.3.2 @anldszuunisugniteiinunzay wu nsugnivevyuisy Ingugniny
nsgatnounievdamsUgnin Ugndnengdumpudaluuninvieugninuenlufisndn  (nw
777

7.3.3 U3uAsussuunsugnitsiielianunsaliuss lesinuiinuuioidaldeded
Usgansnm Lo Lﬂﬁauiz‘uumiﬂqﬂﬁ%mﬂmsﬁwmﬂqﬂﬁﬁmﬂumsaﬂimLﬁaﬂqﬂﬁ%ﬁu (i 7-8)

- Ugndin 1y mialdsy nsefeuden win dnnadevd undeme Sune
Dusiu

Ugnldnenliivsediv wu wedlalle Uy Wusu

Ugnldua Aals Wilas Wy windens dudeaninu wzdas ndle dov

dudesn wensn azye Unduundu Judu
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A9 7-9 Yaninangduvuieuluundig AW 7-10 WaguszuunsUgniivann1svinn
Junisensesiieugniiadu

msUfudsaudlefuiedalaensysanmsinseaqddeiu Tin msufugudle
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