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Effect of Salinity on Yields and Grain Quality of Rice cv. KDML 105
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Abstract

The objectives were to study the effect of salinity on growth, yields, grain quality of rice
variety of KDML 105. The study was conducted in. Suwannaphum (Renu soil series) and
Kaset Wisai (Roiet soil series) districts, Roi Et province during 2007-2009. The levels of soil
salinity were investigated by using electromagnetic induction meter (model EM38) and
classified into 4 levels; non saline, slishtly, moderately and severely saline soils. The results
showed that rice yields decreased with increase in soil salinity in both study sites, with 2-
year average vield reduction from 133 to 118 kg rai’! was observed in Renu soil series and
from 402 to 230 ke rai* was observed in Roiet soil series. The sodium content in rice stem
also increased with increase in soil salinity, with the obvious result was pronounced in the
second crop in Renu sail series where it increased from 0.268 % in non saline soil to
0.657 % in severely saline soil. The increase in Sodium content was found in Roiet soil
series, with increasing from 0.174 % in non saline soil to 0.225 % in severely saline soils.
However, Sodium content in grains varied with soil series. The Nitrogen, Phosphorus and
Potassium content in rice grain varied largely, depending soil types and years of experiment.
The effect of salinity on grain quality was not evident. The percentage of milled rice and
head rice decreased with increase in soil salinity, a marked impact was observed in severely
saline soil. There was no significant effect of soil salinity levels on amylose contents of rice.
Aroma score of rice in non saline soil was similar to those in higher levels of soil salinity.
Comparison of soil electrical conductivity measuring after and prior studies showed that soil
electrical conductivities in Renu soil series decreased, while increase in soil electrical

conductivity value was observed in Roiet soil series.

Keyword: saline soil, rice cv. KDML 105, yield, grain quality, aroma
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L BAAEIIANULAY uaY 2) msmU@mmiﬂizmmaﬁmasmammﬂﬂé’aLﬁaLﬁaﬁwaﬂ Tvwomiung

Sodnegluaninfuify ursauazesems (2558) aguinaviinsnevaues 3 Mo

1) NM5a31901728715408 (Homeostasis) n1eluiy 4 2 druren1izsisiganiulessu uag
ANEEITMaN UL oELUTE

2) NMIAIVANVULYFVBIAINTIFAIINAINATLA LALNITFOULIUNTDNDUNY

3) NIATUANNITLITEYLAULS

defivegluanimanuadsaaininde (w3aannisfiflefoulessuuin uazaueden
sueealuda) Aavilssvuddnnin nnlusiuiudyaanideueadudddudBuiiiondes 3
WUU AB

1) dyaauduenueien eniulessunarenuaiendusedaluda iesedalunislunng
USuanmueswadliinn1izs1399alneisn

2) Fyaaudialssinnisnouiiy LﬁamuqmaumemmLﬁsnmaLLazﬁwﬂﬁmamﬂmﬁwqm

3) dyaradiiAanIsUTEaIUR g NINOLNLIE TENINNITUUIYAALAYVYIIIUIALTAR 1T
A9AARDITUNIZAIIULATEADINLNGD

Fadeyaynauia 3 LLUUﬁwﬁﬂUﬁﬂf}ﬂ%ﬂalmm6] WovilFfnufunudnvaryesiiady
(Zhu, 2002)

Iginangrmaninggmdnwifeaiuieiommnetusnssy lunsssyauannsanudy
V8477 auguazauy (2552) 1avinn1sAnwduAY Expressed sequence tag-Simple sequence
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repeats (EST-SSRs) angnuteyadanmiiiethundaidenuavimuduedommeluna Tunissey
NINUALYIl Tnenagauiud1aiugnuiuegne Pokkali saudisiuguinenuzd 105 Mg Wyl
Huiiraulalunisth EST-SSRs luianuaznaaeutduaieamneiusnsslunisssyanuanuse
nudnyesidely Tuvas? Ssensuazang (2555) esuindnvazanunudunulalungy
Usgv1n5017 Chromosomal segment substitution line (CSSL) fifldruneadasiulaud 1 9991
aneugnuuds DH212 Fslsanmsfnidendunundsfiogsznindluianainieamane (SSR marken)
RM212 uag RM5310 wavdl Genetic background 1ud12v19nenugd 105 (KDML105) Tudisiu
Aoun niauazAug (2556) ¥11N15UTEIRUN TR UAUBINNIEI TINEIUeUTENSRRN1IANT T
970 chromosomal segment substitution line (CSSL) 71 1 mm’i?ﬁguwmﬁuﬁaéji“ij
\nseamnelanana RM212 uay RM3362 Useidiulu W ‘W“L!ﬁ Pokkali uaziiug IR29 ezNuJuwuﬁmmmu
yuduuaziusinnsgiulidernaiy aruaniu s1uvie 9meanenugd 105 Seuandidiuin ud
ogluuInauaIesving RM212 way RM33662 hazifisadesiunisususimunsdanseimenas
deldsunnemdsnananuiy Jafuindunsfnnidvselenisonisinwnismufuvesdnn
maly

wenannalnlunisnuduvesdadinewds Sndvnisnenenudiinauanansalunisn
\Auveadna Sripinyowanich et al. (2013) I@Aamuuamsiiilid1ndanuaunsalunismuduun
3u Tnen1sld Abscisic acid (ABA) Tusgwinaiidegluaniwanaaisnainaudy wuidsaly
Frmuduiduiugininuiuueglinui Flisnsnsegsenfisdulszam 20 Weddud uas
finsazauinsau (Proline) Ihdietu Sedmaldtmuda luvasdl Chunthaburee et al. (2015) fin
it nudnenty Tnensldans Spermidine (5pd) Wuridouazdnnuiidn e
naaouaRusuANLeg AL wydl ndrd1aTidnwude Spd A Na*/K* ratio anas Ao ga
Toieudulovas muduldnntu uarmsaanulussezdaios Sualunmsiunandadng

4. WAUINTVBINSANYINUGTERTUALLAY

nsAnwmiugirmudy IEusuiunsundusseyinaund Tnenguuiulssdud
nauimunfiau Iivinisdmdoniuddaatanniugiuiios waziuidnandrsszma tagldsu
ATNNSINEDIIN @D1TUITET1IUIUIYIA (International Rice Research Institute, IRRI) AnLaen
unsetsldiuiimudaimanefuiuiiiudunees Tusenideanie wasiudumensa tnewug
Fnveslnefinuifa 1dun ¥1inenuzd 105 N6 Y15 WderdulInes 1ML (auAduazans,
2524) wagdaugunnenugd 105 Wuiusiamnsodulddluiufuiosdsuiunardunia
nzfusanidoavile uazinuasnslendgn esnnidudinfinunmd Wuidesnsvesmann Huil
Tosmesiiuilna Mliisaganitdiugaus

dmiunisusulsaiugdrmusnludssmalnglussozsoun TlTnusuuganugiale
yhmsfnwuaznuumeUiuUsusinlngldinaluladlveg

fidn (2545) IdvinsAnwnisdadenddielimudulngisnmamnsdedode nuirdn
fugvnnenuyd 105 aunsafinuaadaldfniidiniugiug luomsgnsdniueadannges Ay
anmnanzdesituauarifuas uaswadaildfitvuelvg Sedunaldananadevosiug Ine
flgnsevnsnannsadnilidndwlnginuaadaldfngn fogas MS + 2,4-D 1 mg L' + NAA 1
mg [ + kinetin 0.1 mg U + sucrose 3% (1D1N) LazaMNNSINEEefidunsadnin Tdhde
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wAadauInign Foanmnisneedildfuuas 16 4ol fn 8 Hlus ansadniduainuaada
Ve 1INUGUINRNULE 105 fiszduinde 0, 0.5 way 1.0 Wosud Tesudnfidnihlanuaadany
WAL 0.5 uay 1.0 Wesidud anunsasaivlnuazlinandnle

AugITednlunengTueendesnie levihnsiauiugtivinenusd 105 inuseann
AuAuluanmAuAnvesanz Jusendeunie lnesiuiunuiuuniverdenyasaans ne
waiunanay dminuasugy Tunisdaiud/meonusirsiudua Tnslflnanairdomedaiden
Sz dnvairvesnumen wazdnvarveseamiey e lilsugimuAnsiuglva
fapadnuaslauvaaiuguInenugd 105 17 (Suriyaarunroj, 2005)

Isnssas (2551) ladimsusulsatnaiuginuneenugd 105 lnemsdnilinianisnate
fugseadunuan yilidaunsonuduldunntu Tuuued sunsuasany (2550) Idsudunsee
TnanisAndendnuinenuzd 105 aeiugnatenuauwaslihnetiuas udrnhundSeuiiouiu
aeusiAulneainfdue (ONA) shomaiia AFLP ilelieszviiugnssumudn Suauwmiloududn
yMnenuyd 105 fv 88.33 Wedldud Fsmsthdnmeituginaneiusuudundnidensdaseiedd
welildiudnlisslondlduntu Hunadtuinuasnsiiorluandnifiuuniu

uenanisinyfulgaiuaingueisedaaunsedun sl gaiuuasimundin
ymnenuzd 105 WvuAud eedudidunsimie 9 we, 2503 Guanmsdadondrimududias
T Jurauaiiugainaleiiug recombinant inbred lines Fg uada10u3d8d1752939UszmALAS
stustiudieding $1uan 16 Wud/aeiiug 1n1suanluaisazate hydroponic Amdenld 3 ane
s Ifun FLATS FLA96 waw FL530 anivhnnssduiusiisan 3 anewussuiugdnnenusd 105
uagnannduiuiuduIanenyza 105 wagisstiey auldaeiusna BCFs uag BCF, Jeuiud
Anwiiug wazSeuliigunannsenivaantikazluninunsnslulasinsideuasWamniugdniw
auutdunamileneuuLlayang Tupondeaniio 1Inn1MAgeY Sevingl) 2549-2552 Wy
aneug UBN02123-50R-B-2 ausabvinananlaasniiiugunnaenyzd 105 nuhulanndi dumiu
Tselus! veuluusts uazthldfnimiugumasnuzd 105 wasdasdinuanAvinfioutuiuguinen
ugd 105 isauddnansiusiariamudauuinnir dadudnumzdfivsesnslunnnia
priusandumnilonsuaisuazniananduluelenusing

5. ANATNAIUAIUVBUVBUNEAT1
Pagtuguilnatumnanladesnunmuesindliuilaauintu lnsanizarunenuay
savd Medunuasnagugninndsfesiuinaulanisdanislunsugndnldunndu dravemdud
Foansvesmarmandusgnann wilaerluwddnfifiaureuning dnazdnandnm fegiaugy
dvmmenuzd 105 vedlne Jududnifiauamiunnuinandnfoglussdudnduiu 1Wudng
I#suarwaula fienufesnsnsmananagenn felulssmdlnsuasaaiasisssme
driuguninonuzd 105 Wudmiuduusihiiaansetuldflufudadesisiunardlume
pyfuondoanie Feiiugunnenugd 105 Wudnidweniuilemesunenisedr fwda
andans  Snvasvesihuduimiudiugs  uarlieriua  desugnluggunlivienguuwinty
wangivUgnlunmamieuazmengiusenidoanide  mselivisnismnvesiunemng fuaguay
nanfiuifen 9vnenuyd 105 aveenaenuszanniiuil 20 sanAN ANLEIVENLAAUTEIN 7.5

S a

fiaduns AaunwnIReeuR dndurey fsavffuaseouyy NuLds NuseanwALUTELasAUAY
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(@@, 2538; d11NITuATNAILIIN, 2553) ﬁqLﬂuﬁuﬁﬁnﬁgﬂLLusﬁﬂuﬁuﬁﬁuLﬁm \iosananunsa
Wwindulalaluifuiiaudy

A (25390) naminunmdnlaemlusindideie “aunmmnanien T’ uas “aunn
MsnsfaEfUUTEIUMS o an” AnAmMIsEn W vede AuaNTRn1eusnYeLAa iUl
118 1wy Fvewdn 11ndes vuevesuan 91aviedly Annnnnsa

nsUsediuaunmdnduivansgiudndaieitestuainuazenn (Cleantiness) was
dnuwaiznanienmueandnii vuamdadniendadudnauamid aunimnisedunay
futsenu Wuamuamiiduilaaldlunsdnduladonte wu Uinweilaa anuasinveutian
srazatuNIIesy n1siafvenudndngn Usunalusiu drveudesdidignyumien dwmsu
wugvnenuzd 105 iuiuginidedlaadm (nud, 25397)

Kongseree (2001) 918U muesitilne iuflseniulunainaina Undfiwdniien
gnduiifeansvesmain quamimursiivesiazuUslunaniuginn Aiddvsnaune Uuna
Usinaeilaa Tunsdliidindt 20 wWesidud 4mavmileay Yiunweilaasyduliunans 21-25
Wesidud dafeudnauy d1gednivzuds anuven (Aroma) iWudnwagfiAviazgninufiatsan
Juaunmievrestilunsudsduiulusain dameunsdvesineiinnnudoinisnianisaainuin
wanlaifioane vilvdsagsniidndug inusiiasgiutesiinueiladluimvennsdfe seving
12-19 Wesifud vi3elade 16 1Wesldus

1 t% 14

6. Uadeisinanenmunmiuaamenye it

dadeidnadenmnmanivenusnaniugids dditlademsnudunndeutmnieites
fy WU anmuandau n15wanssy maiuiisdluszeznarivengaufonariidingnlussey
wiunds mnlifianatuyszan 14 Wesidud weranfuliluiiduvielifeuda Snsfnw
SrununndiuansiiiudsenuulsUsiuresnannd iU L ey

dusudladesusinenslufuiitnasonmmondinumnonusd 105 Hu uuazans
(2539) SMBuIuiiazUgninnenyzd 105 Tildaanwgsasduduiiflulnsiaus dmsu
Waanada srunanavany (25400) 39891131AMNENTRITI LT A NFUTUS USRI IN1sTde
woawln Tuvagiviinalnumadon wagiuzduluiu fnadonisiiuanuenvesinmves (§1ue
LazAnly, 2500%; S1uNaLavamy, 250400) luvaei Singh et al. (2000) mﬂmudwmﬂ%’ﬂﬂﬁl,mﬂsm
AuliTNaAAMAIMNNINIBAINAUNINATTIAY kazAUNINILATIUIIUSENIT laun Usunalusiu
wazUTuuansnuven (2AP) saiiosnnn Ysinaaisenuven (2AP) Tudnvnienusd 105 9
Juogifuaninuande uagnmsdansmanglgnéie

131050 (2540) war YyRvgwazane (2542) lanaaaunisuantndunidluunniamile
pouLL WuItvnnenuzd 105 TuTumeilaad (15-18 %) uansidnwaednanmilony way

+

IFenuiiianiinasediniuiines nsladeniiuasodunigisansisdniinduneuunn dud
audidednuninslatentn dfinduvessnnninddeidl wagitaninaassinimumslidefivan
wazldtoduvddiniindunoumnnnilatend
AnuveuYetnieinduguaimueatnied1amils ishitani and Fushimi (1994) aguin
fjmm‘wé’mmmwamaasﬁn:ﬁﬂ’;mé’uﬁuﬁ‘as}wq?jaﬁ’uﬂ%mmmi 2-acetyl-1-pyrroline (2AP) Faidu

29AUTENBUATIEMETUANUNBUVD U1 AMUIUTUVDI 2AP Tud1HANULUTUTIUNINTEWING



Wugu1a (Hien et al., 2006) @13 2AP dauduiusiuAIUoNvetD MITNa8¥ila (Bradury et
al., 2005) T,ﬂsJLawwasmﬁaﬁ’wﬁnmuﬁuﬁ: Basmati Layd1vienssdvesing (Buttery et al., 1983;
Widjaja et al., 1996)

uaN91nil Yoshihashi et al. (2004) s1841uIFI0E v IABNNLE 105 TiAvaINAIA
ayfusenideuviefiviinaansnenie 24P 1nniuinadue ngnizegrdsluuinumana
$odlof Gadnflnunings Tansvengeiign uaznuitonAnuiaudenaiinasonisuanaIsvien 24P
Tud1q Wnedasensaninuindeudiddyivinldianisndnaisaanunes (24P) 1313 bdun
anua3eaiiosannisvintiluszesdnasanuis uas gungfdiluszezanulasadens
anmnwIndeufid @ fiviliiAnnisnanaisanuen (2AP) vesinildun anuedendoninnisvin
ilusverdmavauntls uae guvpidnlusseranud uaznisidnvniaenued 105 Wuivnouaues
setasuas lutassyevgnuithazidussivmsansiuniswdntn 24P luudas dadunansenu
Mngamiiszerairandn uazgaud Yasna1Rauuiaazn1siiuiAed (Arai and itani, 2000)
Uiy Itani et al. (2004) finanfsnnundsunuiintutunmuamdiuaumeuyesdn

dwsunaveseanAnsonunmudn S1unauazany (2501) TIBUIIMSTLANLALYeS
funnseauilndagsilinandnanadhifinadenumentastn uwinsmieaiuezanas luvaid
Lutts et al. (1996) 918U aiasunLlaa nA A veRy Faaziinavi S inauansanumen
2AP iwuld wenanil deuunavany (2588) Tdvhinisliasserudiiussevianiiniaad
YOFU  harAUVDNTRITIYINRNNEE 105 Tuunaninaisedy wuiraudinisadivesniulid
AudTUSYNSERRiUAIeNYeITIUABNNEA 105 WAZAYIMeNYRIT Y IMENNEE 105 i
Ugnlugadu 7 gafu lilinuwansiaiuneada

dvsunavesrUlALAoANdNTuES 2AP Fitzgerald et al. (2008) TneauInlinuNaves
anaausoaududuans 2AP Tuludvesusduazdnd Basmati uaznuhanuauiinadniosse
U 2AP Tudniviey

Gay et al. (2010) $98UIIAMNINVBRUAATIIF1UAIUOURUTUTIUNIM L TITEves
anmianden uardsnisunnssu Avandnialuntsuanaea 24P Fansifinduvesans 24P
HAINANATENIINALLAN ST EZROURDNRBN TUNIR S LT UNANE kAL DIAUTZNOUNANERZ
anaudierufuiindy udazdrstuluuiagiug wasnuinimin 1000 wiavesiasuusundy
Al wagUiina 24P mMadfistuves 2AP Weanuuiutudumiaiunainnalnaiu
dutuves 24P Tuidedifluunaidnniwalaensavesmnufudenisudn 2AP agsun1snTAuves
nalnlwsau (Proline metabolism)

Tuwauzil Goufo et al. (2010) ldAnwladeiinasionnuvenvesiiiven 2 Wus fivgnly
Uspinadu nuimsgnuuussesUgniemaiuifisnsitu fe 10 fu udwinniseensasiiliin
fanuveudindy uenaninisfuinyvinafiuioifinadenumeuresdn fe mafuly
Uszans 3 ey figamail -4 earmisaidea

saufouazany (2558) ldvinnnsAnuniladedifinadenuniminunenugd 105 lulsemne
ny wuirladeifinalnonssdeuunuansven 24P fe dned (Zinc, Zn) SunIoingludu was
Weana¥a (Phosphorus, P) Yadeiifinalunisaudeuuiaans 24P fie naaund (Copper, Cu) Widn
(iron, Fe) wagaudunsaduniswesiu (pH) Msvamdsnseanaen 7 Su vilvuSinaansven
2AP 983911vIn0NUEE 105 Wag N 15 A1a9an fedusutunseinarlinsnediginiinu
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wilen Fevilien 24P gendn dadu 913911menugd 105 Augningldioiedinasedunis Geogly
waitiluandosuaziifosingunisvalsemu 396%usvnananuedoniieIanmsuInTNs
HutasenanmundeudiviliiAnnsudnansaumey 2AP
uanandtiningmansqulvaiaulafeafusaiuesalufin (Osmotic pressure) fitAnann
ANULLAILALAINULANDIIILAINANTENUABAIUVDUVDIT

A5AuNs

aunsal

1. wanugdniunanenuzd 105

2. winsfietaarnismierdindundmaninia (Electromaenetic Induction Meter)
JU EM38

3. gunsallunmistuiindunismeniiangns (GPS)

a. Joiedl waggunsallumaiiuiAeadn

5. @uanziu niougunsalinuiie iy

6. gunsaluaransiaiiiien sz viandamisailiy

7. gunsaluazansiaiiion siinsigvinunnd
75n13

ANTUNNTINY

ALHUNTIVLTNE1527 (Survey research) Tufuinlasunineasns 2 wids Tasudsseiu
muAveTusasuioonidu 4 sy Aonuliiy Aufutes Aufuuiunans uwasAudue
Tngfiansanananswieieduusdminindy (Apparent electrical conductivity, EC,) fignuls
nedesile Electromagnetic _Induction Meter model EM38 Ingn1suiaseiuanuAuanuyas
970 Tanji and Kielen (2002) @il

1) Wuiinulsiifia (1 EC, 990 EM38 = 040 mS i)

2) Wuthufiundos (A1 EC, 990 EM38 = 40-80 mS m)

3) fufinuduuiunans (1 EC, a1n EM38 = 80-160 mS m)

8) Nufinwduda (1 EC, 91n EM38 111 160 mS m'Y)

a [ < ! [y J o a A @ J [y & A
‘Wmimﬁzm‘ummmmamummwﬂﬂﬁwmmu (ECo) VI?jELILﬂUI‘LJLLG]ﬁ%iS UAINULAUYIBIU

9INLATOY EM38 udrdsiinsnzilunesufiiinis dearnisinlnihvesiuiasBudussruanuinuves
AuaNAImil

BUINNNNTANTUIY
1) vihnsAndeniiunfiiuunasgndnuninenued 105 ATlgmauau 2 wisde truneu
v fuaase snneadssanldl wastugndt duagnids dunanueside Jminioudn
2) Tuiunilerndenudn daainswilenbeaulimaniniifissauiahu lneTasauden
ileriouvinisnaaes (Tuil 23 g 2550) IngldiaTesile EM38 lagivungaiinnnszesing 4
A o a & A ] a | A o a o
wns wlasgnegissandl Tuiud 2 15 (nndl 1) waennsveering 5 wWes wlasidnnainunside

11



Tunuit 4 15 (nwil 2) wanhdeyaudaviduwsuiinisnszanermnismilendinduwdmvantni
zﬁ' a 9 I3 a dy 4 d" zﬁy d' 1 ] 1 < [y}
WinUszliuszauanuAuvasrulundamaasdulowy  FeNuNLmazwisasuueandu 4 seeu

AnuvA Tonnauliey Aulfutes AUALUILNA LaLRULANTR FakandlunIng 3 wag 4

2) WssuAUY Inenstane USuiuilraiaue

4) mslddemensesituiiousuussinssiiu iesniiunnvimsanuildensnyats Asldle
Aanyadl §n31 2 dusials (NsuRRWINAY wuzd1dnsInsly 1-3 dusels) nan1sinsevaudide
ADN LAAIIUANTINUINT 1

5) Ygnavninenued 105 laedsvitumudnsuugi Aednsnudn 15 Alnsusels wdile

Yaa ' ~ X Ao ' = PRy 1] ) | |

nau NsUgnldismevinu iWesanniundinauluanilduandes wagludagtununsnsdiulvg
WaewisnsugndmunduiSniswinudnonis eeenn1svnuAaul sy wagksuiisaIwmg

6) MIguwasn waen1sugndn 30 Ju lddewminuAuuzihnldiuausiukasiuniene
ans 16-16-8 831 30 Alansusiols lngldmilouduna 2 U Avihnsinn

7) WodeTE ez AULAEINANAR INLRNUTNIINTEANeAINISIWTeeAuLAn W NS

[ 1 ) 1 [ @ a @ d' I3 1

Naand Usznaunuan1sun iy (EC.) Tunmazseaumnuduuasniu aziiungnduwladeasuunn

axa paing Inefiulassnnegissagl Seiuiiing 2 13 ardufiuifsrdiui 6 uadeslu
uragszFuaIAy Tuvueuasdinenunide Julasiyualugninde 4 15 avdufuifeuia
Ju 8 wuagesluudazseauanuiy usrduiindeyananin

8) ¥imannaess kiUl 2 (agUan 2551/2552) Tuitufiiu

msnsufianulusasduanslunisiwmini 2,3 a4
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]
T o+ T
120 + + + + + +
T o+ T
T o+ T
T+ T
100+ + + + + + + -
T o+ T
T o+ T
T o+ T
80—+ + + + + + +
T o+ T
T+ T
T+ T
60+ At + + +
X B IR T T
A Y ANTYDISENN T
R NTTRA S =k \\2
Bt \ R+ 7 T ke W
- [+ GRS A Y
s ¥ A YRN8V |
7. ana( _AISW 1 W/
20°%7 NN\ A/ N\ IS
IR N Y /4
NI\ /A7
DG o d G
0O+t F—f—+—
0 10 20 30

AN 2 YefidRsEeEving 5 wes dwmsuine EC, mewn3ad EM38 wUainginainunside
< v
n1siNuYaya

1) dayatn

- NaNAs WUAEIT I IULAAZIEIUAIULAL WUAIEREUUNR x4 NSRS AINLNUNNIT

1 a o P I I3 1 a (Y] 1 o
nszaeAINISIteAauLdnlwihneunIsneass (e 3 waz 4) Usznauduainisuiluin
(FC.) Tunsazsesuanuduuaamu aziiunedulUaigosuun x4 a1s1uns tnefkuaisine

1 '
a

aissugll Jaliiundne 2 15 szduiuiesdnuiu 6 wiasdesluusazseauanuay Tuvasfiuuas

=

° a v ¢ A ' - a & 1 ' ) 3
DUNDNYATIAY %Qumuqﬂiwmﬂjqﬂ@ 4 VLi %E‘jﬁJLﬂULﬂU’JLWﬂJLﬂu 8 LL‘UaQUE]EJIULLW@%?%WUﬁ'J"INL@@J
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Juiindeyananandinanudu 14 Wasigus INVBYARANANLUAIEREYUIN 4xd ANTIUUNT 117
nseuaUasadunlansusels
- 29AUTENDUNANANTI AN
- Age dudnduau 10 dulunnudasdes x4 wms Aunandalulsazseeu
ANLLAL
- JUIUIUAULAZILIUSIENUN 50x50 wuins Taeldviedad (PVC) vidu
a a a ) 1 a & a Y] ) ¥
nseUAMBENUUIN 50x50 wuRuas tilunslunnulastos dxd WasIAURANER waItuT LAY
LAYANUIUTIUNTDUAL RS UL
- 1wdn 100 Wandrwlden
< Y 1 & 1 I3 ¥ ¥ ) v a Aa [y} 1 A & a
- udegeiy TneduiNudud1idiuiu 10 du 3nuShnaffandusUatges i unands
dauensu wazian aulduiaudlua Weliasngrniusunu lulnsiau (Nitrogen, N) Weoanesa
(Phosphorus, P) Inunaifeu (Potassium, K) way latdey (Sodium, Na) Tudiuvesdrdunayiudn

Usinalsinenluddulaziuanlagldisnisves Jackson (1958)

< v v
2) AATNLIAAYND F2UTENDUAIY
-1 100 AUt AN
- 9UALIAR (A1NUNTI9 877 lasnwl) TaItden
- Wosigudadnians

& @ L% v
- LU UNRNUUND
1 @ £ 4 <

- AYULNTIVDAHNAAYIINGDS 100 LUan

3) pauautRniuaduaadg
- Usunawedilaa (Juliano, 1971; 1972)
- naumey Tneisafmmeiiinde uasdssamdaialngnisay (uliano, 2003) Tnefinasily
T L T et B o
0 vnefa hiviay
1 B89 NOUTIUNI VDU
2 R vieuuIunana
3 ML ©OUNN

4) nsiiudeyadu 1Aumeguisziu 0-30 wuRens el

4.1) Aoun1sandiunig Saainiswisatheduudvaniniinfisssuinfiu Ineldadedle
EM38 Tufufl 23 wwieu 2550 ﬁ'}ﬁé’fa;ﬂam%’@ﬁuﬁmmuﬁmiﬂizmwhmmﬁmﬁm?{u
wsimdnlii udrduAufegsiuluudagsziuanuduanunuiinignssaeanmamienindy
wimanlwihfisziuaiudn 0-30 wuRwes Welasizrainisilniheesiiu EC) Tnedsn1svos
Chapman (1965) A1AaLdunsn-n1a (pH) Tne3n135u8s Peech (1965) Usuadunieinglae
33n15v89 Walkley and Black (1934) weanesafiduusslonilngdsnsves Bray and Kurtz (1945)
warlnunadenidulsslovillagisn1sves Chapman (1965)
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4.2) vasnsaiiiunis iumegnsauluiuininuinesdiluusagseauauAy Aseau
ANEN 0-30 LwUAUnT WoTAs1zsiA1nsinliinvesiu (EC.) mmulunsa-as (pH) Usune
Bun3edng veanesamidudszlend wazlnunadouiidudszlewl

5) M3aAseideya

ArseianuuUsUTIuneada Tagldlusunsudisagy IRRI STAT ileiSoulfisuniny
LANANNTEIINTEFIUANIAY TiTldoauTRvesiu nandnin esdusznouvemanant Aun M
Fagumenimuaziedl uasVAFEUATIILANANIYBIALRAEFE Least significant different (LSD)

LIAAZENTUN

sgoznadiduns  Gududeu mavew 2509 Augaidiou Aueieu 2552

- Prnaandntusnie guigudangainiey 2550

- Hranagnindiaesde fquisuigednieu 2551
anufisdunts shmsineluudasnveanenins 2 wisludmindoaidn fie Tuneufunu sua
a5z SnegsIugll Feuinaiidnwaugnduunidugaduisny (Renu series: Rn) wagthugnide

a

FUagNAM gnenunsidy Bausnandnsfugniuuniduynfusesidn (Roi-et series: Re) N3

a a & A & < ! 1% a o o [ v Y [ = a

Maeniuf 2 wistnsgiluwndagndnnviinenued 105 NdAyvesdminioudn JaynauLsny
wazgaRusesdn Idnaarmmnganlunisviiun sgrslsinnuinuing fudeudradunsey
AINGANANYTAIAT UAZNUNTTHNINIZAEveIRWAN I Tumunuvenisfnuiluiuiifuay

TeazldunvILAar U us il

1) Grunauiiuiy dusdses snneaIsTinil 3aninTesidn fifn 48 371418E / 1718644N
Fausnanfnwaugniwundugafusn (Renu series: Rn) dnwagdadl (@ind1599funazing
WRUNS bR, 2548)

YAFRULIEY (Renu series: Rn) Nauynaud 17
N1TIMUNAU  Fine-loamy, mixed, semlactlve isohyperthermic (Aenc) Ptlnthlc Paleaquults
MSANTN  1AR9INAENBUYBITUAENBULE BNEUTE LU NUUEI WA YD IR UA YD INSINEERY
LNUAY
X A a < P = ~ ) s & &
ANNAUN  SIUSHUDIABUTNNSIULSEU AANUAINTY 0-2 LUBSLgUA
ASTTVIEUT ADUTILEAY
AslraunvestiuuRIfy - Uunatsnet
nsPuEulavesn  Urunans
NYNTTUSTTUPRRTASIUSEIev YN
1 U a = Ao v Y @ ddy P 1

ASUNSNTENY  NARYIUeaNdewrie LaeNdaninsoudn JWuN 64,466 13
N5IALTBITY  Ap-Btg-Btov
[ vaa < a = a < a | A a a | a HOJ | go’
dnwazuarauURnn  WuAudn AuUTUANTINUUTENIoAUNTeULALSIY dUiniansedlinia
Yumn fgauszduimasnviediimaluvies Auaradupusiuniervuneuasdufuiiuluiu

= A a = a U = = 90J U Gl = aa U a 1 = =
wilewserumiedluuasdnasly @mnageunsednivuruy wazlidmigeuluduadnadly &

a ch 1 & a 901 =4 aa = Gl a a Q’Jj 1 a

ﬁ;mﬂizammame@ammaﬂumamLLawaLLmUumammaaLL@&IU@W%N InUTTALAIUY
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widassedAwnudualiatsau TUSHIU 5-50 Wasigus eeusuins Aeluanudn 150 wuRling
nRany YRsedudunsadaundadunsauiunans (pH 5.0-6.0) TuAuuuwazilunsadnun (pH
4.5-5.0) Tuduans

M19197 1 aUURNUFINTDIAUYARULTEY

ANNAN | BuvSeing | AN A voaedad | Tnmuvaden |  Arwgan
(%31.) wanwasu | udua | 1Juuselowd Ay | awysalvesdiu
wAnleau Uselowd
0-25 i i Urunang i i i
25-50 i1 fin 1 fin #in i
50-100 #n #in i in in #n

YoaufinaIepaaiy  ynAusendn

Fodnianislduszled  Aursutradunsiy mugauauysaln

Toawanuglunisldussled  aslddeniivagdefivaniaiiunandnuasySuusandinig
MuN NIRRT

2) Grugnadent davagnidsi dnneinunside Samdnsesidn fidn 48 390016E /
1718212N Fau3nafidnwidugniuundugaiuiesidn (Roiet series: Re) fidnwaedail (d1in
A1579AULALINRUNITIINAY, 2548)

YnRusonLan (Roi-et series: Re) ﬂdmmauﬁ e

N139MUNAY  Fine-loamy, mixed, subactwe lsohyperthermlc Aeric Kandlaquults

Msiudn  1ARIINAZNE LY ALAYABULL BTN ULALADY0INSINEERILHUAY
anitud - suSeuieudiesiuitey Santaindu 0-2 Wedidus

MssEUIetn  Aeudiaan

nslalveshuuiony 4

nsguruldveni  Ununansdedn

fnssnusssunAuaznsliuselondiinu - vinn Ugnitdlsvidedeinlugguds

nsunsnszane  menziusenidsanie Tnsiidmmindenide fuil 237,003 13

MsSnLTeay Apg-Btg

Snwazuavaudiou  Juiudnun duvuluiusiulunsevienunseUuiusau dunna Yumn
vidediaa Auaraduiusiumioilunsevienusiulunsieeranuduiusuluiumismiony
wiler Fnuiimadeuviewmiuuruy nugaUseAtinialunidemiediinaluunmasn
Ufnsendudunsadnuinfadunsamaniies (pH 5.0-6.5) luduvukazilunsadauindadunse
\é@ntlee (pH 4.5-6.5) TuRuans
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v
wa A

GI’]‘J'N‘VI 2 ﬁNUMWU%WUﬂJ@Q@U“KJ@@Ui@BL@@

ANUAN | BunSedeg | AN A Woavledad | Iwumaden | entugen
(1.) wanwdeu | dusawa | Juuselowy Ay | awysalvesdiu
uanleau Usglewd
0-25 i1 o Urunang Uunang Urunan Urunan
25-50 i i Uunad a i i
50-100 i1 i i1 i1 i1 i1
yoRufndeadsty  yaRuLIY

Fodninnsldusslend  Aursudralunse anueauanysalin deowonsuiaiiluggunzuan

vV

Totauawurlunisliussled  wnldiuimisinisyausenudiyig wasdnisusuussaudhnis
mam‘wLLavLﬁmmma@uaumaisuaﬁu laenslddenan Juman
LLau‘U’EJLMJLWWUU mﬂaﬂwﬂmmmmm ASLABNTYYY Lamﬂamn

LMM’]«ﬁMLW@ﬁ@@GﬁWLﬁﬁﬂ“ﬂ@\‘iﬂ’]imﬁLLﬂ’ﬁ‘UU’]

Taevhlunguynaud 17 Sdnuammimnzaslunsituiminniinisugnitels e uazdfiedn
Tuggru wianunsoldgnitelsuagfieinifongdulugauds dduvdsisssuvfvioogluan
vaUszyu fdulunsdndunamnsanyenguyaiuil 17 lunisugniivsneg azdnfiarsanie
nsugninluggruuazggude Aulunduigninduamumnsanlunisugniradussdummngauunn
(1) qaru (nsfmuniiay, 2508)

Tngitugiuwdranuanssalunislinandn (Soil productivity) n1sugninaves 2 gadudilsl
waneineiy dmsunmsugninlinelas Aenandnaianisalainnisuantnluyaiusavindu 354-
518 Alanfusals WulAadurandnainnissiainnisvandilugaiudesdawindy 354-518
Alansusials usazunndraiulunsflnldhviediamenandnainnisalainnisugninluyaiu
iy 493-525 Alan3udels luvazimananainnisaiannisugninlugauiesidawinfy
511-632 flan3usials

WNaN1INAEDI

N13AN¥IBNINAVOITEAUAULALRBNANAALATANAINUANYRIT1IY1InBNUEE 105
ANTuN13387nI19Y 2550-2552 TaevinnsAine 2 wisludmindesidn Fmanisdnuluudazum
Dustail
1) drunsuiinnu druasszn ng9Inl Jmindaeidn

Tuituntruneuium vhnsifivdeyaluiun 2 15 Fduusnadinangniuunilugaiu
Lsaﬁﬁﬂiwmﬁawﬁﬁu [Rn, saline phase: Fine-loamy, mixed, semiactive isohyperthermic

(Aeric) Plinthic Paleaquults] Ausuduianisunlvi Electrical conductivity, ECe) Faseilu
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vosUftRn1slaeiBn15uee Chapman (1965) fidade 3.66 wWiTuusewns (decisiemen per
meter, dS m™) ArAadunsa-Ang (pH) lady 4.7 USunaudumn3eing (Organic matter, OM) DR
0.58 Wasiiud WeareSauarinunaeudiduuselown (Available Phosphorus and Potassium)
Wiy 8.50 waz 31.3 fadndusenlansy (millisram per kilogram, me ke) mudIdu (115737 3)
Jeaziuldhiuiviinimeasadufufudesiifanueauaysaii oglsinuuinaudnaniiiy
fRuAusziusine nsvwegiluiiulidy Aududes Aufiniunan wesududn Tnedins
nszaneANIsuthaduudmanlitih (Apparent electrical conductivity, EC,) fawandlunmni 3
Famsmtenheauudindnlii snsTadisssuintu lulufidteuainduldunnseiy mudy
Aulsiunnsneiy TnevhnsTalutiafeusmey 2550 wagdianisiilndi (EC.) wasluusagsziu
Ay Bdldanmsduifiuiegiiluusagssfumuify - suusuiinisnszaernsmienh
mAULIENLIHN Wiadu 1.0, 3.11, 7.4 wag 8.42 dS m muarsu Taglalldudasaian EC, 1y
EC. dmiutinanirulutis 2 U fvhnsmaaeasiniu 1,073 uay 992 fadwms (millimeter,
mm) suddudinisnseanedivesunandlumssnianng 5 uay 6

0 10 20 30 40
o i 5 o A ] B a ° A v o v I3
AN 3 ﬂ']ﬂ']il,ﬂua’iuqﬂauuﬂLﬂaﬂvLW‘ﬂ’] (ECa) UTUABUNUTU @']Lﬂa'sj’]iimgu WAINIBDYLBA
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a v v [ =
GI’]‘J']\WI 3 AUURAYNLANYBIAUNDUNITNAADY Vl@']Lﬂ@ﬁ’JiiﬂJ U V9 InTeuLen U 2550

Extractable Soluble cations
SLAUAULAN pH EC. | OM (mg ke™) (cmole L™)
(ds m™) (%) + 2+ 2+ +
P Bray Il K Ca Mg Na
aulaiAx 4.83 1.00 0.47 7.67 27.7 2.52 1.33 15.5
Auputiay 4.50 3.11 1.05 14.00 60.0 5.92 1.66 72.5
AupnUunans 4.50 7.44 0.63 6.00 24.0 11.13 3.32 164.2
AuLANIA 4.70 8.42 0.39 8.00 21.0 13.24 4.82 3359

1.1) NAYBITTAUAMULANVRRURDNANARLAZRIAUSENBUNANARY 12U IRBNUZE 105

nmsAnwludusn (gavgn 2550/2551) nudpnaduvesiulinansenusensiasayiule
Fruamugauesiinumnenugd 105 Aeidloarunfufistu arugeosinanas lnsamedniivgn
Tusgdumandndn daneugsinian fie 755 wuiiluas uwazusanisegeiifoddyiuinignly
fufiulidy Aufudes wasfuifuuiunans %ai’fnﬁmmqa 104.6, 96.4 L@z 93.8 LYUFLUANST
AWEIFU (597 4)

Luaqmﬂmi‘m@ammﬂumwaﬂﬁu'rﬂmmﬁﬂ"ﬁmmmmmimwauammumu mmuiuwa
Nufl 50x50 LwuRuns szmwummmmumuummuaus’mmmamm dleszdumuduvesiuiingu
Tnefisunuduanasan 35.6 fudeiud 50x50 wuRasluitufinulidiu anaadu 28.8, 27.7 uas
27.3 fulufudutios Aufuuiunans wazAufuda mud ey waliuansetunieeda ns1ed 4)

nanaaeshudusnt  Usvauiulamanmuiuds nsnszanesvesluldd  dewaliin
Wiiulameddulid | wadiSeistudusuaunn deseniludiuiming Sedmaldinle
wandosiun  Taeflufiufidulifilduandadios 924 Alansudels degentluiiuiimuduiion
(76.0 Alansusiels) uiliiunndrmnsadn sglshmunanandluiuidulidilinandnganiuas
uwansegedived iy unandrdTlufufaumnans warfufudafidrilinandn 59.9 waz 39.2

Alansusols suainu (W15197 4)
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A15197 4 HAYDITTHUANULALYDIAUADNANAALALBIRUTENDUNANANT1IUINDNULE 105 1
o a o v Y @ |
gnegTIUn Jaminseeidn U 2550

. - ANES Y NANEAH
ITAUAIMULAL (“Ull; MU/50x50 . 329/50x50 «4l. (ﬂﬂ/li)
AulaiAu 104.6 35.6 27.5 92.4
fuAuay 96.4 28.8 20.6 76.0
AulAnUILNaNg 93.8 27.7 20.3 59.9
AuLAudn 75.5 27.3 19.7 29.4
F-test * ns ns *
CV. (%) 9.17 37.0 20.3 25.0
LSD o005 13.2 - - 26.3

PUNELNG NS BUBANAINAUNIEDR
- 9

* upnsinsegeiifeddiseRuanudeiu 95 wWedidus

dlevinismaassgndgiluiudidudulil 2 (qeugn 2551/2552) wudndradinag
Lﬂ%mLauimﬁa%uLﬁaLU%‘EJULﬁEJUﬁU?JLL’Sﬂ Founanfunauiannnasiiainisininiwesiu (EC.) anas
98197 %’wuﬁmmqua?{aLﬁm%mwiazﬁzﬁummLﬁmhjwn&mﬁumaaﬁa LWULALINUTIUIUAY
Srununmesimiiudy ednlsimudnivgnlufiuiidududadsiuiu Suaunsiifiande
30.0 waw 29.5 Fuseiludl 50x50 [ufiuns audIy wilslupnensfunsadifisesuanufusiieg
LUREINUNANART

dlevinamaaasgnisiluilil 2 (qean 2551/2552) wuiririliandnuinniitd 1 lu
Yildnunavesarudivvesiusonananin Fainasilunamannnisiidnisiliiwesiu EC,)
anategedmay Sedsmansenuseieiesinn sdslsinnludiusyautulyndunds deali
nanantegluseRudiTuiy Aeldnananseming 173-207 Alansusiels (s1eil 5) awwiulsinnig
U@Jﬂﬁﬁ’]ﬂummLﬂwmﬁmuﬂszauﬁagmmmaaéwqﬁaﬁaﬁuuazmsmmLmawf’] daalvinanangin
wusuulUluusiasy
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A15197 5 NATDITEAUANULALYDIRUMDNANANLALDIAUTENDUNANART1IUIIABNNLE 105 7
o a o v YV I3 =
gunegsIuni Ymindeeidn U 2551

o - ANEY Y NANEAH
ITAUAIULAL (62]31.; MU/50x50 . 399/50x50 4. (ﬂﬂ/li)
AulsiiAy 112 52.9 51.0 173
fuAuay 111 54.5 53.8 185
AulAnUILNaNg 111 60.5 59.0 194
AuLANIN 121 30.0 29.5 207
F-test Ns Ns ns ns
CV. (%) 12.2 40.0 40.9 30.3
LSD 0.05 - - - -

PUNELNG NS BUBANAINAUNIEDR
- 9

MNMFIATIUSIIME eI husulasant 1 Tksn  (gaUan 2550/2551) Aauandlu
e 6 wunlulasedlududniiunldufidy Sessdumufufinty Ty 0.770
Wosidus Wy 0.845, 0,815 waz 0.880 wWosidus luiuiifudutios fufiuuiunans uaviududn
pudeu  wdldwendnstunnats  wudeaduinadulasauluwds  Tuvasiinearedauas
Tnunaeuiiuunlianaudiossiuauduiistulaliunndefiunsada TnoRsysuRufudaragu
Tnuazuidadniiviinulneadeuigade 1,125 Wag 0.390 wWedldud suddu dmiuuiun
ToReslugudnfintudaeauann 0.068 Weoddud luiuiinuluify Wudu 0.085, 0.078 way 0.138
Wosidud luiufinufuiies Auduiunats Lasdududn smudisu ogrslsnulaiunnsieiumis
anm

duiunavessziunUALYeIRuseYsnansazaus e siusukasdady Tunis
el 2 (ngugn 2551/2552) wuinsinallulasiau wazreanesa luduvosiuanaudntes
dlepufidenudunnndy  Tagludvldiduivsnalulasou  wavveaneda 0538 way 0.110
Wesidud audeu Tuvaeiinududaiian 0510 war 0.093 Wesidudmuddu wiliuansneiu
eadn Tuvariivinalnunadoranasegnsdney Tnsanasain 1.180 wWesdus Ju 0.790
Woddus  Tuiluiirududs  USualsdeuiuiuetednouienufuinniuedivan 0.268
Wesidud TuAuliiAy Ju 0.355 way 0.657 Wasi@udluAuAuuiunats wavAuALIanLasu
dwuvsinallulpsiau veaveda uay Tnuva@oy Tuwdenuianaailossiuanunduiuduulyl
WANANAUNIEDRA Imaﬁﬁﬂﬁﬂqmiuﬁuﬁauﬁu%’mwhf"fu 0.648, 0.163 Way 0.205 wasidud
s Tuneludeluwdadiutuon 0004 Wesdus ludulidndy 0005 waz 0.007
Woddus Tuflufinudulunans wasAududn auaidu (s 7)
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o v [ a ' 2 o v Y a a
M99 6 wammizmmmmmmﬂumaﬂsmmﬁmmmﬂummuuazLmammam’maﬂma 105 (%) m
o a o v Y [ =
@WLﬂ@?j’Jiﬁinﬂ WINNITDYLR U 2550

5 . N P K Na
ITAUAIULAN N N N N
AU L8N AU bEn AU L8N AU ban
AulaiAa 0.770 | 0.940 | 0.158 | 0320 | 1338 | 0536 | 0.068 | -
Audutioy 0.845 | 0.960 | 0.140 | 0.420 | 1.230 | 0446 | 0.085 | -

AutAnUIuNaNg 0.815 1.098 | 0.153 | 0.253 1.408 | 0.378 | 0.078 -

AutANdn 0.880 0.995 | 0.133 | 0.230 1.25 0.390 | 0.138 -
F-test ns Ns ns ns ns ns ns -

CV. (%) 13.7 13.6 22.3 40.3 20.7 18.7 75.1 -
LSD 0.0 : - = - - - - -

PUELNS NS BULANAIAUNIIEDA
- 9

= ) [ P N, o v 2 v a
A1519fl 7 wavessziuaEALYesAuseUSIaE ne s lusdulazantavInenuzd 105 (%)
g wneasanll Juwdndeaian U 2551

3 . N P K Na
ITAUAIULAN L] ) Y L Z - Y P
AU X151} AU Lian AU Lan AU LUAN
Aulsiihn 0.538 | 0938 | 0.110 | 0213 | 1.180 | 0.240 | 0.268 | 0.004
Auhutios 0.695 | 0.823 | 0:158 | 0.195 | 1259 | 0.240 | 0.188 | 0.004

AuAuUIunang 0.573 | 0.938 0.110 0.203 1.063 | 0.233 | 0.355 0.005

AuLAudn 0.510 | 0.648 | 0.093 | 0.163 | 0.790 | 0.205 | 0.657 | 0.007
F-test ns Ns ns ns * ns * ns

CV. (%) 18.6 29.6 36.4 30.8 20.7 31.3 36.3 54.3
LSD o.05 - - - - 0.34 - 0.19 -

WUNBWR NS LLANANAUNIIEDA
* uansinsegeliteddfiseiuanudesiu 95 wWedidud
1.2) HAYDITEAUAMULANYDIAUADANWAILNIINIBAIN
SnuwaENINEn e fiiinsnseaeu IeuivuinwEadiiddon dhwin 100 wéa
vosiAon AuamnsAkarANLNTY FednuasvatTnalun st uAALA MDY Wagns
Uszfiusiniude annsvnaedldnasad
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Yusn (gaUan 2550/2551) HofATUIHAVBIAIULALVDIAUADAMNIMUAANUIIVUIA
<@ ¥ = = = 1 <@ a [y} <@ v = < a
wandasntunisanwludusnnuinanupuvesiulussaufutdosdauUIunas linanseny
FOUUINAINNENT ANUNINLAZAIUNUIVIWUAATY ADLUWLANAIAUNI9EDR (M157199 8) weily
SEAUAULALTR VUINVDNUAAAAAITALIY ADTUUIAAIILETT AMUNILAEANNUNAANUED 7.77,
1.95 uag 1.47 wufuns aud1au dmsunanisveasdhulaes (gaugn 2551/2552) Wuluvinues
a v v A I a dgf d‘q < 1y 1 < 4" 1 < dd‘ al' o
WeatuAuThsn wabuuS N uRfuALlUiNanSENUABILINLLES F9UNAduNanNNnNTUNaanyin
N13VAaBIAULANYesRuanastaly wasdurnaandneasUssdiuguesdivinenusd 105
LANIBNSNABINUWMLUIYENINWINADY (ANF799 9)
I a 13 o v a & v o~ ' a A o

NAYDIANLLALTBIAUABUNMENT AN 100 WwandWaan wuin lulwsnAvinnisnaasd
v ~ a |2 = a < a8 o v & 2 v & v ) !
Prnivgnluduldiaudsiuauiiunasdidimdndraien 100 wanadlden IndAesiusening

U a a [ [ [ n:l'd 1 %)’ v @ A A cl) =1 [y} 1 <

2.78-2.79 n3u flilgaszRuanANIaninanamtnudnfaiamaniies 2.06 nSuse 100 Luén
F1Uden walduaneaiun19a@as Tuvuendn 2 wuinanueuvesfullinadatiindnuandin
Uy Im%’nﬁﬂqﬂiuﬁuﬁaulﬁuﬁaaﬁﬁmﬁﬂsﬁnmﬁ@ﬂ 100 Lmﬁﬂﬁnmﬁaﬂqqqm WU 2.75 N3Y
(M15199 8 way 9)

o LY [ a ! 961 o/ © Y A ¥ a d'
A15199 8 HAYBITTAUALLANYRIAUR BYALARINMINWaAYIURENYDIUIVINBNNER 105 N
gnegissngil Jmdnfeadn U 2550

y ) vuamandnaen (us.) Sutindauden
seRIRas 817 914 U (n51/100 @)
AulaiAu 10.44 2.55 1.99 2.79
fuAutoy 10.48 2.58 1.97 2.78
AutAnUIuNaNg 1039 2.56 1.98 2.78
AuLAudn % 1.95 1.47 2.06
F-test ns ns ns ns
CV. (%) 26.5 26.9 26.5 26.5
LSD 0.05 - - - -

PUELNR NS BUBANAINAUNIIEDR
- 9
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o LY [ a ! S Y © Y I v a PN
A15199 9 WATDITEAUANULAUYDIAUFDVUIALAZUINUNLUAATILUADNVDIVNIVINBNULE 105 1
o a o v v [ =
EJ’]Lﬂ’E]’ej’JiiﬂJﬂviJ 9NN U 2551

y ) vuamandaden (uu.) SndaUden
e 817 0314 W (n51/100 wan)
AulaiAu 10.5 2.46 1.92 2.44
fuAutoy 10.5 2.57 1.97 2.75
AutAnUIuNaNg 10.4 2.43 1.97 2.68
AutANdn 10.4 2.44 1.96 2.67
F-test Ns Ns ns ns
CV. (%) 0.78 5.69 2.94 9.19
LSD ¢.05 ) - ) }

PUELNS NS BULANAIAUNIIEDA
- 9

ANNTIUADNUBNIINASARISAUNIINANNTHDTIN NG VUIAWER dniniude
i fafesfiansaniefifudinims Wediluddudnuasarainngasie Jusnivihnsvaass (99
Ugn 2550/2551) wuddnitlgnludliiidafnunansidesiduddnansliuandatumeada
fefiodfduddnans 66.4, 66.7 uay 64.8 Wosidud muddu wiunndsegsdfoddnyiudnag
Ugrluuiirufudniifosidusidiasidiasde 63.4 iesifud (el 10)

Futhivised iy (Head rice) wnedls  widadmiidanuenunnnidntnvesusastu
A uslaifamnuenasinafinede waglirsiudadnusniduinfifidefindootdud 80%
yosudatuly Wudunidumsusediusedin lunsmedeuiesidusdudnasyhitrnatu 14
Wesidus videsmninil mﬂmamiﬁﬂmwudﬂ%’nﬁﬂgﬂiuﬁuﬁﬁuhjLﬁuﬁaawﬁmmuﬂawﬁLU@%LG‘SW?
éfu%nLmn@mﬁuasmﬁﬁaﬁwﬁmﬁ’uﬁnﬁﬂgﬂluﬁuﬁamﬁu%’m Tneiilosifuddudnwindy 452,
44.2 uae 44.2 Wosdusdmuaiy Fagenidmiignlufiufifudude (41.9 wWesidud) edslsima
dnlunnsrduamnfuvaidnidaunmnmsdedlusedud  uasnuidiniivgnluiuiifududed
AIANNNLNTIGIEAITY 11.8 LL@'”L;JLmﬂm"mfﬁ’umaaaaﬁ’uﬁnﬁﬂqﬂiuﬁuﬁaﬂajLﬁu Aufutioy waz
Audaunans fifauunsasidy 11.4, 115 uag 11.5 amdidu (ans1edi 10)

W99IN15MRasln 2 fermnuuvesiuiirnanasdwinlrlinunavesrnudusolosigus
a5 Aeldesidudtnansluuandeiuneeadd  Inefiesiduddnasedseninn 64.6-65.2
& @ '3 o [y & @ €Y Y =3 ) a [y & @ ¢ Y =] & @ fY Y 1
Wastus  dmsuasiussudnduluvinusadeituilasibuntigns Immﬂaimummumaag
I 43.8-45.2 Wesdud  egnelsimunmuninnisavestilunnszdumnuan dnineglussaus
WUReIUTLSN harnUILAAT Il UNUARULALTATIAILLNTIAINT Ao TA1AMNLATIVINAU 10.2
wiliiuansnneedAtuwdatnivgnlunuifulidud@uauuiunas (13197 10)
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A15197 10 NATBITEAUAMULALVDIAUADUDSITUATIIES WasTURALT1Y BaYAIULNTIVDIT?
Y1INUEA 105 NSNNoFITTUNN Jamindeeidn

y . 19815 (%) wWasiguddudng (%) AN
ITAUAIULAA
2550 2551 2550 2551 2550 2551
AuldiAy 64.4 64.6 45.2 44.6 11.4 10.2
AutAutiay 64.7 64.8 44.2 45.2 11.5 10.3
AuAnUIUNang 64.8 65.2 44.2 44.9 115 10.4
AutANdn 63.4 64.9 41.9 43.8 118 10.2
F-test * ns * ns ns ns
CV. (%) 0.63 1.10 2.16 5.52 1.87 1.97
LSD 0.0 0.62 - 1.51 - - -

WNEUA NS LLANANNAUNIEDRA
* uanangegsidedifnnseaunutety 95 wWosidus

1.3) NAVITTAVAIUANVBIAUFDAIDNTARLAZAIUNBNVDIT1IV1INBNNLE 105

Yusnivhnismeses. (gaugn 2550/2551)  wuddsumelilaavestafivgnliufuhudngs
~ = 6 @ 6 I T 1 [ aa v Y a o < A & A A a
Vgeme 16.4 Wosdus uwaliupnsenunisadanutniugnlussiuanuaudug divsinueiilas
16.4, 14.9 war 16.0 Wosidud Tudiunnuldidy fududss wazfuduuiunats audiau Jadu
Usinaisuansidniduimifianumieniy wudernuiumiameuvesdngn dniivgnlufu
2 o o= v A o EY AN "AAW & da @ e oa &
WLInrinzwuuveNtaefianyiniu 1.00 avkuy Fwindwminvanlununfulddufifuauui
nane Inednnvgniuaulien fueudes wazfuhuiunardineiunauveuedeminiu 1.63,
1.42 uay 1.5 Mua1au (151991 11)

Tuvauedluln 2 (ggugn 2551/2552) wantnvgnluiuniuiues uasAuduUiunans
fifnefilaasfianwiniufie 16.3 Wesdud (Wansifianuyuandian) Fwandnsiuegaliedfny
[V ::I' a agt a a a §f = 13 Mmoo 1 aa v @ v t:ll
fudmlgnluiuunigedivsinaeilaseadan 16.5 Weosdud waliuanimadfduwdatiinuan
Tunufifuaudn Weflasawavesruiunonuente Jwadeulagldnisay wuinuéa
Fnvgniuiunfiufutosuaziufuiiunaisdlifedeazuuuanuienwiniu 1.58 waz 1.50 g9

1Y & da e a - Mmoo 1 [ aa a = Y @ ' & A
i Ilunuifuliay wasiufudn wilduand1aiunieada 15199 11) Feansliiuinluiug
Trupauiiunu dnnegassagll anuauvesiuliinadenuenyesd
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A15197 11 NATDITEAUANULALYDIRUADA1D T IAALATANTMONYDITIIVINBNULE 105 1
gunegrssanll Jminsosdn

. B Aalilag (%) ANNBY
IEAUAINULAN
2550 2551 2550 2551
AulaiAu 16.4 16.5 1.63 1.38
fuAutios 14.9 16.3 1.42 1.58
AuANUIUNaNg 16.0 16.3 1.50 1.50
AULANIA 16.4 16.4 1.00 1.33
F-test Ns * ns ns
CV. (%) 10.1 49.0 327 36.5
LSD 005 - 0.12 : _

PR NS BULANAIIAUNIADH
- 9

[y

* LANAN9e8 T A A UAsEIUAINLLDIL 95 U5 ITUA

>

1.4) nswasuslasautiniwaiivesiu

vdsnsiiuifluldazdazyhnsiiviedsiuiiolinsgiautinaaivesiu lnogufiu
fhogsiuluiuiiiufednluiarssiurmniy ddudamanesiisunemssugd wxldegg
Ausziumuiuar 6 fe8e WiUTisyiuANEN 0-30 Wufins dudiviaaivesduiitiasizi
lown Arrudunsa-ae (pH) msiili (EC) Usinaduniedng (OM) Weanesauaslnunaidey
Fduusslov (available P uaz available K) was loawuuinfiazansls (soluble cation)

foyanansiinszsiaundsnisiiviieadluliven fauandlumsed 12

AmsthlnihuesruldnneilagiBnisues Chapman (1965) wuiynsesuanuifuves
funsihlihvesivanas Inehaufindarianasain 8.42 ds m* 1y 3.10 ds m? Turauziifiu
Fnuldify fuduties wavfuduUIunats Audan s lvduyindu 1.01, 1.61 wag 2.41 dS m?
AUAINY

Tnehluudrusinudurieng uasrleane¥aiiiuusylowd daranas Tnedluiuiinulid
Auihuties AuAulIunas wazAuaudn Aulivsuuduniedng 0.589, 0.547, 0.678 uaz 0.313
Wesidud audu dmsureanesarifulssleviiidianasndomatu 10.43, 8.64, 7.50 uav
9.00 me k! Tuvazfilnunadeuiiduuselony Wududlofsufuiudountmeassiefindu
47.6, 57.5, 57.5 hag 49.3 mg kg'! suaIsu

dnsualufeufiavaiels ‘wé’qmiﬂgﬂ%’nﬁﬁmisi'fmfﬂwudwﬂ‘%mwmamaqaem%’mLf\]u Wany
Wutlos AutAuUIunaauarAuANdn lnenandnanasann 72.5, 164.2 Lag 335.9 cmole L de
25.2,42.6 wag 57.2 cmole L auanau Fadunaunainnisteinayluriesyaanie Na asly
AuaALsEAUTINg ez tg it e salsyaulala
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o a wa = a [ <3 ei v A o a o v v <3
A15197 12 N9 UABULUASENUANILANUDIAURRINITLAULNE IV VlE]']Lﬂ’e]?j’JiiﬁlJQiJ JINIDYULDRA

U 2550
Extractable Soluble cations
SEAUAIULAL pH ECe OM (mg kg™) (cmole L)
(ds m™) (%) N 24 2 ;
P Bray Il K Ca Mg Na
fulsiAy 4.46 1.01 0.589 10.43 47.6 1.23 0.503 13.2
AuLAuiloy 4.41 1.62 0.547 8.64 57.5 2.07 0.824 252
fuLANUIUNaNg 5.33 2.41 0.678 7.50 57.5 2.37 0.993 43.6
AULANAR 6.83 3.10 0.313 9.00 49.3 2.90 1.170 57.2

¥ I3 | = wa = a [ aill
AMNNIIVAaDIUgnUINTuIan 2 U wunisilasundasanunniaaluinuasil
< \ a &g da & = a & ~ A < v
ANudunsa-asueanu TuiunaulirudstufuUIunans fnnswasuslasanties Tuvney
d' dy d'a @ [ 1 I~ 1 a QI d? [ & q' I
PUNUNAULALTAAIANULTUNTA-A1UDIAL ERNTUTALIU ABLANINN 4.70 1T 6.30
naen1snaaelandnd 2 U ngialdainisdalniivesiudadinsesilagisnisues
Chapman (1965) dfadeanas InedluiiunaududesAinisdalnivesiuanasain 3.11 dS m'*
Wu 1.16 dS m! TuveANuNAuANUIUNa1d BWaLAUIANIAAAAIDIN 7.44 Lay 8.42 dS m™ 1Tu
4.23 wag 4.02 dS m! auaIeu (M15799 13) wueginulehguiiazaiele anaseg199nLau
Taganiz o198 luNuNAUALUIUNaLasAULANYR Tnsanadain 164 kay 336 cmole L 1w
48.7 way 44.0 cmole L' anudau 910015199 3 aviuladn Tufunaunisvaasdafeuiazanals
FAMUFUNUSTIVINAUAINITU IAAIUDIR UBIITALIL AENRINISNAABT 2 T NUINALULAYUN
avaelianasad9talay kavdenydunusidsuiniuatmsihndnvesiusgnatalauuty (11519
71 13)
waamsveaes 2 U wudnlsinadunseingluiy luiunaulihy duwlidnfsdudndes
A A X cé o Aa AW & Aa < v a & o a v
ABLNTUAIN 0.47 1w 0.88 Wasitud luvaeidunieing luiuniuaulosuasiuaudniuualidy
anad lpeluiunauALtesanadann 1.05 1Wu 0.80 wWasidud luvuznluiumudnanatintios
270 0.39 WU 0.323 Wesbud (115197 13)
WeanaSamduuselovyd TuiuiauldifudvSinaanaudntios Aeanann 7.67 1Wu 7.29 me
k! TuvauedlununaufutosuaziAudn USinumeaness anaseg1etniau Aeanaann 14.0 1Uu
8.55 mg kg? waz 8.00 tu 3.67 mg ket awawu Tuvusilnunadeundulsylond dnns
a 2 v 9 a =~ & da < v Ao ' )
WasukUaslddntes  snudSunalnwaey  Tununfufulsefiaianaagadnauanadann
60.0 13U 35.8 mg kg (M151991 13)
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o d' wa = a [ =3 a v A o a o [V =3
H159199 13 N5.UAYULUAIENUANIMANVDIAURRINTITLAULNYIVID V]E]']Lﬂ@?j’ﬁim{]u JUINTIDYLDR
Y 2551 (1Au TuAw 2552)

Extractable Soluble cations
iZﬁUﬂ')"lﬁJLﬁll pH EC. OM (mg kg™) (cmole LY
(ds m™) (%) . o4 24 R
P Bray Il K Ca Mg Na
fulaiAy 491 1.12 0.879 7.29 26.9 0.95 0.534 9.37
fuLAuTIaY 4.93 1.16 0.796 8.55 35.8 1.08 0.814 9.84
fuLANUIUNaNg 5.23 4.23 0.523 6.00 32.0 4.04 1.785 48.72
AULANR 6.30 4.02 0.323 3.67 31.7 1.95 1.253 43.98

= ¢ o o/ o/

2) drugnBeni duagnidat sunainenside Jamdaieeida

Y

Tufufichugniaet shmaiudeyalufiud ¢ 13 Fesnadindngniuundugiulensn
ﬁﬁmwmﬁawﬁﬂau (Re, saline phase: Fine-loamy, mixed, subactive, isohyperthermic Aeric
Kandiaquults) Awsuduiiden sl (EC) F9iaseilaeisnisues Chapman (1965) §
Aady 4.61 ds m’ Annndunsasie (pH) WAl 5.38 UTinudunioing Wi 057 Wedldud
WoavloSanazlnunadeuiidulsslovdvinfuede 6.00 Laz 37.17 me kg’ auaIsu Ssaziiuldin
fuivhmaveseadufuAufificmgauanysaiin sgndlsfimuuinasinamifiuinudnsed
fn9q nezaeegiluipnlii fudutos fuditiunes uesiududn Tefinenszaedins
willenieduudimdnlili (Apparent electrical conductivity, EC.) fauanslunmd ¢ wasdidinis
Wlndh (EC)  waglunsiaysydumnufiviafy 0.81, 3.68, 650 way 9.37 dS m’l AU
(5197t 18) dsuvsinanipilludas 2 § fimisneaewiiiu 1,114 uay 1,568  Hedwns
ANUAIRU Bennansraneiive WukandumNsIs AR LINT 7 ke 8
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o wa = a ! A o a o [ v v <3 =
A1519 14 dUUANILANVDIAUNDUNITNAADY NOLNBDNYATIAY 3IWINTELEA U 2550

EC M Extractable Soluble cations
FZHUAULAL PH | e_l) 2/) (mg kg') (cmole L)
" “ | PBrayll K* ca® | Mg* | Na*
AulaivAu 5.40 0.81 0.84 8.00 37.0 2.09 0.67 17.4
Aupuiloy 5.20 3.68 0.21 4.00 28.0 1.72 1.99 62.8
AuAuUIuNag 5.30 6.50 0.55 5.50 22.5 1.27 1.99 58.9
AuLAUIA 570 9.37 0.46 5.00 76.0 25.28 8.47 1339

2.1) HAYDITLAUAIUANVDIAUADNANANLAZDIAUTZNIUNANARTIIVIINBNULE 105

nsAnwludusn (geuan 2550/2551) %Lﬁulé’dwsﬁnﬁmim%zyLﬁUT@IﬁNaNSMQQﬂiWLMaQ
%’waﬁé”lmaqaiimqﬁ AUSUNTRDUAUDIRDANUANITARTI TUAIT ABNUNANTENUVBIAIULAY
' a a P o v v P a L da " a 2 v a a
#an15a3iulaniseuaIiudny Pandgnlununauliiduuasuaudesiinnuguady 133
wuRAAS FegendndananluamaniiunaituasAuALdnauanads 119 wuiuns Inewnndig
AuaeltvdAgy

TV UENTIUIUAULATTIUIUTIFBNUT 50x50 1URLIAST fovausIranNuLAuluiuDs
WEIAUAD 31UIUAY T1UIUTIvR LN uRAUlLAY Autes LaviAuUiunaslians1siunig
A0A (HINUIUAUWINAY 95.3, 72.5 hay 71.8 AU M1UA1AU T91UIUTI 85.0, 61.4 by 62.8 534

Y 1 [ 1 a o Y [ £ d‘ 1291} aa @ LY dgl" aa < v a o 2/

M1LE1AU) wikansgeg el dedAgdutianugnlunundunudn luiunfududaisnuiudu
FIUIUTHN ANaAAD 32.5 way 28.8 Au MINAIRU (1151991 15)

dmiunandndiy 31nn1svnaesiuluesn (gaugn 2550/2551) WUl AIULANYBIAUES
HANTENURONANANT1I0819IT ALY NaNART N IUNUARUANUIUNA 1 LaLAULALTARaIE19TALIY

& =% - 1 1 a U 1 1 o U 1 % 1 al v o 2 ﬁl = =

wide 270 Alansusels way 170 Alansusels auarsiu uanasiueg1siidedney WellSeuiieu
AuAuldifunasfuduios F9lvinandn 419 way 425 Alansusals auaisu (m157199 15)

Wennaeswluli 2 (guan 2551/2552) nuinisnevausaresdineainududuly
o a v v oA A v a " 2 v o« a = i
ueniedtuiulusn Astnlufuliifuuazidudesiiniuas 129 uag 130 wuRlung Fanndi
FralupuAnunarsuasfufudaiinnugs wie 117 wuiues lnewansvegsdideddey way
v A a % Ao v = v o w Aa & o A
nugnlufulifuddnuiudunagssgegafe 505 uag 49.5 dumudiu luvaugnduaudaia
Aga Ap 30.3 Uay 30.0 fiu muddy wilwln 2 4 lluandeiuneada (m15799 16)

U9 2 (gguan 2551/2552) nuddnnvgniuiunaulivusasuieslinandaanas lu

gy a & a & 9w a a X 4 = I~ v Sy A

YuztalufuAnUuna Az AuALTaiNaRdniudulleUTsuWsuiulusn - Tngidiiugnlu
a & a & v v a a o ] o v ] ' A
Aulaivay wagiwfudeslvinandn 385 way 379 Alansusels mud1div Begenituazunnsinseeed
Heddgiudnnugnluiuifuauuiunaisuesiunudn Mlinandn 298 waz 289 Alanfusels
MUY (15991 16)
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MNuaNIeaeis 2 U uaasbiiuiiuntiugnidsm duagndst snnewnunside
Jarinfoudn UshamdufuanUunastuly ldungdwmsulgndn Weswnlinandndnanas
1 1 A v o W [V a & da [ 13 £ g =
uwnnansegwilduddnyfudnnugnlunnaulifuuazinudes v 2 Y

a LY < a ! a L3 a v a N

AT 15 HAYDITLAUAIULANVBIAUNDHNANANLALDIAUTZNDUNANARUIVINDNULA 105 N
o a o [ [V % <@ |

DUNDNYATIFY 29I0TB8LEA U 2550

o y ANEN v NANEAH
ITAUAULAA ("'U&I.; MU/50x50 wdl. 999/50x50 «l. (ﬂﬂ/li)
Aulsiau 133 95.3 85.0 419
AuAutiay 133 72.5 61.4 425
AulAnUILNaNg 119 71.8 62.8 270
AuLAudn 119 32.5 28.4 170
F_test « - « x
CV. (%) 8.3 43.0 48.6 26.0
LSD 0.5 10.7 30,0 29.5 85.6
LSD 001 : : 4 115

PUELNR NS BULANANUNIIEDR
- 9

* LANANIDY ML TEEN
o Q’ al' v d’ q'/ ¢ @ I3
HudABNsEAUANLLTDLL 99 WasLTUs

o

** UONAN9DY

N o

U 7isEAUAIILTRNIU 95 LUDSLTUG

] [ [ a 1 a L3 a v a A
A9 16 NAYDITELAUANULANUDIAUADNANAMLALDIAUTZNDUNANAFU1IVINBNNLE 105 9

SUNDNEATIAY T9insaetdn U 2551

o < ANES Y NANEAR
LAUAIMULAN (62111.; MU/50x50 . 399/50x50 4. (ﬂﬂ/li)
AulaiAu 129 50.5 49.5 385
fuAutoy 130 4a7.5 46.9 379
AuAnUIunang 117 38.6 37.1 298
AuLAudn 117 30.3 29.6 289
F-test * Ns ns *
CV. (%) 7.99 33.8 33.6 20.1
LSD 0.0 10.1 - - 69.4

WD Nns LUULANANAUNIEDR
I L
* uananegedidedAnssaunnudienu 95 wWesidua

'
a
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PnmTleneisinusnsidluddusasuded . Tulusn  (qeUgn  2550/2551)
nunUSunadlulasian wasweanesa luduiivsunauanasantes laeUsunalulasiauanasain
0.720 wWasiWudluauliidudy 0596 WasWudluauAudn Usunamleanesaanasann 0.155
Wosiud Ju 0135 wWesdud mud ey wildumnsnsdunieedd Tuvasfivsinalnunaideoy
utudndes Aoifiuain 0.946 WodGudluaulifiudy 0.983 Wesdudlududusn usliuansng
Aumsedmuty  wasnuinalvdolududfisiuan 0186 Weddudlufulddy u
0.266, 0.363 way 0.381 wWasidus Lﬁaﬂqﬂiuﬁuﬁawﬁuﬁaa fulpuUIunas waziududn agals
AnunaveInUANvesiufaUSita lulasian Weanesa lnwwnawen way lowned luwdadn
wangeanlidaan InguSinalnunadeudiawindu 0.586, 0.563, 0.961 way 0.983 LUasidud
Turasfivsunalsieudanviafu 0.009, 0.010, 0.044 way 0.016 Wesldus Lﬁaﬂqﬂiuﬁuﬁﬁﬂmﬁu
Aufutios AuduUIunans warAuAusn My (M5 17)

A [y} @ a 1 a o YV I3 ¥ a
A1399 17 HaYBITEAUANNANYDIRUFBUTINUE MRS IUAAUkARILAAT I IReNUES 105
(%) 91 B wnaLNENTIdY Famdasasda U 2550

5 ) N P K Na
WCAUAINULAL N 7 s N N
AU Lan AU LARn AU Lan AU bR
ulaivAu 0.720 | 1.023 | 0.155 | 0.524 | 0.946 | 0.586 | 0.186 | 0.009
Auautoy 0.696 | 1128 | 0458 | 0.496 | 0.739 | 0563 | 0.266 | 0.010

AuAnUiunans | 0.700 1.065 0155 0.548 0.961 0.633 0.363 0.044

AutANdn 0.596 1.094 | 0.135 0.490 | 0983 | 0.549 | 0.381 0.016
F-test ns ns Ns ns ns ns ns ns

CV. (%) 24.3 ¥4 18.2 13.0 36.9 16.4 77.5 174
LSD 0.05 - - - - - - - -

PUELNR NS BULANAINAUNIIEDR
- 9

A3l 2 (qauan 2551/2552) lefinnsansavesnaniuseysinasinevnslududn
wuhinalulasiousaveaneda  Suunlduanasdlossduanuduisiududotudusn Ty
Usunadlulpsiauanasain 0.984 wWesidud Tuduldifudy 0.843 wWesifudlufududn Usuna
Weaneasaanaian 0.166 wWesidus 1Ju 0.165 wWasidud suadu ualdusnansiunada Tuvug
Avsnalnunaden uay Todeuiidfiuty Tnefivsalwadoudiviuan 0.733 Wu 0821,
0.896 way 1.075 wWasifud Lﬁaﬂgﬂiuﬁuﬁaﬂmﬁu AuAntiey AuALUIUNaNe wazAuLAudn
AUAIIY Iﬂ&iuﬁuﬁauLﬁuﬁﬂLLmﬂ@iwaaéwqﬁﬁaﬁﬁaﬁuﬁuﬁﬁﬂajLﬁm Ginaledouiiatuan
0.174 181 0.179, 0.376 way 0.225 WasiGus Lﬁaﬂqﬂiuﬁuﬁaﬂmﬁm AuAutiey Uunad uaviAy
$n sy wiliuandnetuneada setihasdusenandeyadinsuusunugs nsed 18)
dwsuUnasmemnslumdnduluviuesaduafudusaiivhnismaaes wuiteudsvesiuliiiina
soUsun lulnsiau Weanesa Inunalen way leden lnedsunalnuwna@eudawindu 0.214,
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0.206, 0.191 war 0.205 Waswus Tuvasnusunalomeuiianvndu 0.003, 0.005, 0.025 uay

s Z & A X da i A & v a & a & w o w
0.005 wWesdud eUgntununfuliidy Aufudes AuAnUunas wasiududn auEAu
(m15799 18)

d' % @ a 1 a o vV < % a
M13199 18 NAYBITEAUANUANYDIAUFBUTINUE MR IMNTIUA I ULAILAAT I IRRNUEE 105
(%) 71 SLNoNENTIF Tanindeadn U 2551

5 . N P K Na
ITAUAIULAU N N - Y N
AU bEn AU Lan AU L8N AU L8N
Aulaivdy 0984 | 116 | 0.166 | 0.208 | 0.733 | 0.214 | 0.174 | 0.003
Auautos 0.841 | 122 | 0179 | 0229 | 0821 | 0.206 | 0.179 | 0.005

AuAnUIUNang 0.928 1.19 0.164 | 0.223 0.896 | 0.191 | 0.376 | 0.025

AuLAudn 0.843 1.20 0.165 | 0.209 1.075 | 0.205 | 0.225 | 0.005
F-test ns ns Ns ns x ns ns ns

CV. (%) 20.7 7.93 18:8 8.5 29.0 23.6 113 232
LSD .05 y 7 X - 0.26 - - -

WD Ns MUULANANAUNIEDA
J 1 v o W (Y o/ 6§ < 6
* Lansineg el tedAnTsAuANULToU 95 WosiEus

2.2) HAYBITZAUAIIULANYDINUADANTUZNINIBNIN

aNYaENIINENIMTBINAATIIIN AN WuhgIfuualigneadssanll Fmansmeaed
WHusall

@ Y N = ! [ a 1 1

yadatUion Tulusn (gadgn 2550/2551) wuitanuanvesiulifinananinuend

KarANUNTNBANANT AouravszauaANlilanEiunEns Ined1afinnnuenaaviniu
a a = 1% [ a a 1 @ 1 1 a
10.6 Tadluns LazdlaunI1989Wan 2.54-2.55 aduns 98719L5001UNUAMNLANATDENI]
Heddgyludinresmnunuvedudn fe waavesianugnlupuliiduuasfuautssaziiaumn
I3 ! & v A a ® a & o Yy A a & v a 3
wanunnIwdatanvgniuuiiunasiaiuiuda netinvgnlufuiudesiauunvresuan
= A a v A a & o < o & A a 1 3

gegnne 2.04 fadiuns T1nUgnluiuandnauruvesudniande 1.99 Iadwns ogrelsiniu
yuaventanteglunamiuaspunslufuauwes Auliny Fuavesudailludwmanoumin
100 wén fp Umtin 100 wanazanasuanansegsitedirnlunlasmaudufunuiunansasiu
2 o & da & v Y S o I3 = o X da & o a1 o =
wuda Tununfuaudesd1ifiuinin 100 winganms 3.02 NTU wasiuiiAwANIndAIanae
2.84 N1 (132991 19)
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al' U I3 a 1 qoj v Y = v a ci
A15199 19 HAVDITLAUAIULALVDIAUFABIUINLAZUINUNTUADNVDIV1IVNINBNLLE 105 7
FNANENTIAY T9IASaeLdn U 2550

— yuraand1aden (uu.) ﬁq?ﬂlﬂ{h’uﬂéaﬂ
819 314 YU (n31/100 wuan)
AulaiAu 10.6 2.55 2.03 2.99
fuAutoy 10.6 2.55 2.04 3.02
AutAnUIuNaNg 10.6 2.55 2.00 2.90
AutANdn 10.6 2.54 1.99 2.84
F-test ns Ns * *
CV. (%) 0.82 0.62 1.15 3.04
LSD 0.0 - . 0.02 0.09

PUELNS NS BULANAIAUNIIEDA
SR .
U = o

* uanaegedidedAnNsaunnudeny 95 wWesiius

dmsulfaesnyiiniineaes (gaugn 2551/2552) WU31 ANNENILEYAIUNTNVBALAAT7
TlaSunansgnuanaNuhuguRef UL Tngddanugwanviniy 10.2-10.3 Jadiuns
WaLdAINUNINVBUUAR 2.40-2.42 Hadtuns dusuarunuivestantuldlulasunanssnuain

& & P 2 v A a & ° v g o
AMULANTIA19INUNLEITS WP BLUAAIITAIUNAUT 1.92-1.93 Tadiuns Fedinavinlwuinidn 100
=3 v a (Y] @ 1 1 1 [y aa gol Y] < ¥ I 1

WaAvetINTERUANLLANA1 laluanaAunIeEeA Untn 100 wanvesdegluyis 2.40-2.44
Tadues (M15199 20)

ﬂ' £y I3 a 1 g LY 72 A 1 a -'-NI
M15199 20 HAYDITLAUAIULANVBIAUNDIUIALATUINUNV1ILUEDNYIV1INBNNLE 105 7
SUNONENTIAs Janinsauren U 2551

. . vunudat1aUden (wa.) dwiindraden
ITAUAIMULAN o <
817 1314 AU (n931/100 tuan)
AulaiAu 10.2 2.42 1.93 2.44
fuAutios 10.3 2.40 1.93 2.41
AuANUIUNaNg 10.3 2.40 1.92 2.40
AULANIA 10.3 2.42 1.92 2.40
F-test ns Ns ns ns
CV. (%) 1.42 157 1.19 4.14
LSD 0.05 - - - -

L
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dusugunndaUesidudtias  wWesudiudn  uasauwnss  wuitludusni
nsfinw (gaugn 2550/2551) d1aegliivesiduddniansanas WeaufuvefuiiugIndy Ao
ana1an 68.3 Weaswuslununauludy Wy 665 Wesidud Tuiunfududs Jaanaigegned
Hedfgy Iuﬁumzﬁi’fnﬁﬂqﬂiuawﬁuﬁasLLazauLﬁmmuﬂquLLmﬂmaﬁumNaﬁa LBNANTUINAVDY
2 a | f d Y v " Y oA & Aa @ a f R eV v ¢ & &
ANUANvRIRUiaa ARt wuhtinvgniuiunAulinuiivesiduddudn 52.1 wWesidus
I v 1 A o v v v oA X da & o da f & v v s & & M o1
uwansafivegiiduddgiuininuanluiunfuaudaniiesidudsiudiny 493 wWeoddud  wald
| 1Y Aaav Y A a 2 v a < A f 2 eV v
waneefunsadatutnUgniufuaulesuasAuduUunanwiiefidudiudny 50.8 war 503
Wesidud egalsinuaunmnisddnineglusedud uwasnuiiaruwnswestanuanlufuliaud
AVIUUNTAINTER Ao 11.9 Jaunnanegrditedfnyiuiniivgniufufuseauneg Fadanuwnss
11.9, 11.2 wag 10.9 (157199 21)
TuvauefN 2 (qouan 2551/2552) waiildsuwandnsannUusnAslidnudvsnavesninuay
1 ¢ @ ¢ v ¢ @ & v ¥ ¥ = & @ & v 1 ¢ @ 6
ADLUDSIUATNIENT  WaTUBSITUARUYIY tAEU1IHWaSHURTNEITIENING 65.7-66.5 L UBSITURA
& @ & v v 1 & @ 3 1 @ a v 1 [ v a
waslUasidudsudnsening 456461 wWeidud  egalsimuamuninnsddnitegluseaud
wWueaiuusnineaes winuhdmivgniuiiuifuauties ddanuunsgafe 10.6 F9ganIn
wazuanaegelideddnyiuinivgntufulite - fuduuiunans  wazhudndn  Aliannuwnss
WinuAe 10.1 (M151991 21)

A151991 21 NATDITTIUAULALVBIRUA DL UBSIUAT1IE7T LUDSIFUAA LTI LAZAIIULNTIUDIT?
Y1798NULA 105 N 8NBINUATIAE TN TnSDuLdn

119815 (%) WastFuaaudng (%) ANUBNTY
SEAUAULAL

2550 2551 2550 2551 2550 2551
aUIﬁLﬁN 68.3 66.0 2.1 45.6 11.9 10.1
aULﬁNﬁaﬂ 67.8 65.7 50.8 46.1 11.2 10.6
autﬁuﬂwnmq 67.1 66.3 50.3 458 10.9 10.1
auLﬁm’fﬂ 66.5 66.5 49.3 a45.6 10.9 10.1

F-test * Ns * ns * *
CV. (%) 1.31 1.14 3.38 11.76 4.88 3.68
LSD ¢.05 0.90 - 1.78 - 0.56 0.39

PR NS BULANAIAUNIADH
e .

* uananeegedidedAnssaunnudeu 95 wWesiua
2.3) NAVBIITAUANUANVBIRUFDADHTAGUAZAIENYIT1IUINENULE 105
Yusnivinsfine (gouan 2550/2551) wudn Usinavedilaavesdniiugnlufufuuiunans
fifndfian Ao 16.1 Wesdud sgdlsfmudeldunnafiunsadaiuiuauseiviug deinegly
U

'
a

Mflefilaasn dgniidnwaemtenniy WuReItuauenvet Feliwansneiuniaiaan
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UgnluiuiifudunasAulifu (Ml 22) Teefimasuuuanuvenssning 1.50-1.63 deglutag
RHBRIERY R IR

lunquan 2 (ngugn 2551/2552) dlinudnswavesanuidusousuuoilaaluwda
duReatudusn Tasludidniivgnludufutosuasiududn fdeilaamanie 152 Wodidus
dwsuiinueilaavesiniugnluszdunrandudueelutis 15.3-15.5 Wosidud Fadnegludni
fioflaash dngniidnuuzmioniy uenanddniivgnlufuduuunasdesuuunuvoniade
geande 1.5 Ineidnivgnlufufudasinzuuuanuveniadosigade 1.13 Sseglutimenseunie
voutfosiduiy uafliunnaafumsadafudnivgnluseduanuAndug azdiuldinfuvasmn
dunanuaidelinudninavesnnuauneaudfnisaivesiniuliuaeiilaguazainuen
(57971 22)

AN51991 22 NATDITTIUAIULALUDIAUAD AT LAALAZAIUNDUYDIT IV INDNLLE 105 71
SILNDINEATIAY TIInS0eLHn

5 d Aaailad (%) ANYDY
ITAUAIULAN

2550 2551 2550 2551
AuldiAy 16.4 15.3 1.63 1.25
AutAutiay 163 15.2 1.63 1.38
AuAnUIUNag 16.1 155 1.50 1.50
AuLANdn 16.4 15.2 1.63 1.13

F-test ns Ns ns ns
CV. (%) 2.03 3.11 32.7 36.0

I—SD 0.05 - = - -

VLG NS BILANANAUNIIADH
E——

2.4) nswasunUasaudimaniivasiu

Mnmsnuidussezam 2 U ndnafufsdnduiuiedduluiuifduiodnly
wazsERuAuey Sslunlamaassiisinonunside sxdifegsRussduanuinas 8 frgns
Aufissduaudn 0-30 wulwasnunisiisunlasautiniaedivedudansunssd 23 way
24 Faiife

foyanansiesesinundsmsiufotluliusnduandunsed 23

Amsilnivesfuddinseilag3inisves Chapman (1965) wuifinsasuudadined
Anfigudntios Tneuiuduann 0.81, 6.50 uaz 9.37 dS m™ 1y 3.32, 7.80 uaz 9.68 ds m™ lufiu
Ty Auduiiunans wasfududn audidu sndulufududosiifidnanasann 3.68 1u 1.89 dS
m! Gsmmsihliiheesiudonndestualaiouiiazanele
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Tnevhluisandunietagluiu uasreaeadiiutselon fnsudsuuvandntios e
WiguWisuduAunoun1smeass Inedaduniednglufiuwinnu 0.839, 0.756, 0.733 waz 0.566
Wosidud Tuiufinulidy fuduies Urunans wazdufudn audidu dwsurloanedaiiy
UssTeniiiAnsindu 8.00, 8.00, 9.13 waz 15.5 mg ke-* lufiuitaulify fudutos Uiunans uay
fudndn anuasu TuvarilnuadeuiduussTond Tnevludadiuiu sndulunsaluiiuiipu
Audn fianasan 76.0 me ke i 45.9 mg ke-!

dmdualudouiiazansld Tnevhluanifiuty Siftesiuiinudutesiitaanas Tnowiuiy
91 17.4, 58.9 uag 133.9 cmole L 18u 65.3, 127.0 uaz 162.2 cmole L TuaulsiiAn fufudu
nans warAuANSn Auddu SeUsinaluieuitazanslddluiinalnenseoinisinliiiwe sy

waInNsnaaeIlandn 2 U Ansilnivesiudaiinseilae3inisues Chapman (1965)
Anaeiiuunldudiuty Tnoiluitufisulidusesiuduies dnisiilniiwesfiudiun 0.81 way
368 dS m 1y 2.81 uay 3.95 dS m* mwddu Tneanvetdduiuiinufuuiunanuasidy
o fiuTuann 6.50 waw 9.37 ds m 1y 18.7 way 21.0 dS m auddu dmsuluiiuiiauduuiy
nanvdamafufendn - ansiliihldfetulveglussduiiduiudadn  wudeatula
Todeufiazangly Tuiiuiifuduunansasiudndn Wuduan 589 way 133.9 cmole L {u
289.3 waz 291.0 crole L anuidadiu (n374ii 24)

n1suani1ludag 2 ¥ ?iqmalﬁﬁw%ifmqluﬁuﬁLLmIﬁmﬂmgﬁu Tnefiuduain 0.84, 0.21,
0.55 uag 0.46 Wesidud ¥ 0.95 1.26, 0.90 kag 0.92 [Wedius lufiuiaulidy fudutios fu
AuU1unans wasAufindn aanssu dmsuaeans3aiifulsslovd wuindldudivduile
Wisulsuiuiuieunisnaans eniulufiuiaulilidy fdmeanesandulsyiowl anaudniles
911 8.00 1y 7.25 mg k' luvasidaoanssaridulssTosluiuiinududes fuduuiunang
LezRufLdR WuTuan 4.00, 550 uaw 5.00 me ke 104 9.25, 7.63 uag 7.88 mg kg mudsiu

maasuwdasilnunadeniduuselowd asulsununnaduasssauanuiuvosiu Tng
Fngansmaaodlutiusn  Alwmaeuidulsylen  Tuiuiinulify  Aududesuaziufauiy
nans fieiuduetinoy Tuvaedawunadenidulselend luiududaiidnanas Aoanasn
76.0 10U 459 mg kg dvduen InuvaBeuiiduusglovd ndsnmaifiuifendni 2 Saanadumn
SEAUAIALAL ABAnasaIn 41.8, 52.9, 58.1 uay 45.9 mg k¢! udin1sneaestusnidu 23.4, 30.3,
34.6 uay 40.8 me kgl MU (1157971 24)
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o a wa = a [ <3 ei v A o a o [ v v <3
A1519% 23 N UABULUASENUANIGLANTDIAUNRRINITLAULNGIVI NDUNDLNBATIHY I9INTOULDA

Y 2550
Extractable Soluble cations
stfumandy | pH | ECe OM (mg kg')) (cmole L)
(ds m™) (%) + 2+ 2+ +
P Bray Il K Ca Mg Na
AulsiAu 4.63 3.32 0.839 8.00 41.8 4.98 1.52 65.3
a‘ulﬁuﬁaﬂ 4.68 1.89 0.756 8.00 52.9 3.37 1.05 21.1
autﬁumunma 4.60 7.80 0.733 9.13 58.1 13.82 4.44 127.0
auLﬁuﬁ'ﬂ 451 9.68 0.566 15.50 45.9 15.19 6.22 162.2

A1519% 24 nsiUAsULUaELTRNILATURIRUNEINISHAULAETI NOILNDINENTIAY 917
Souvdn U 2551 (AU TuAu 2552)

Extractable Soluble Cations
STAUAIULAY pH o P (mg kg) (cmole L)
(ds'm™) (%) " e e .
P Bray |l K Ca Mg Na
fuladdu 4.45 | 281 0.95 7.25 234 | 532 | 213 | 227
augﬁuﬁag 4.39 3.95 1.26 9.25 30.3 9.58 3.03 37.3
augﬁuﬂquﬂaqq 4.35 18.71 0.90 1.63 34.6 36.85 14.97 289.4
augﬁu:ﬁ’ﬂ 4.33 21.04 0.92 7.88 40.8 31.41 14.95 291.0
50l

a

n13AN¥18NSNavetsEAUAIIMALABNANER LAY ANAINUAAYIT1IVINENUEE 105
sdumsluiuiiunulgnin 2 wis lufwiafenda Suduuwasiinisugninwninenusd 105
pgsundvany fluiivgnuiinunii sgrlsinmuivimeiinuiitymaiudufifsduaunds
unAnsuLnInIE 1LY uardmanszmuiensUgnim Ssutnailtiunugndniundiondeiny
Hundn dmitugnanilvaiduiugumnenugd 105 msfinwadsidiiunsnelinmifoddmg
(Survey research) Fsthaziduiinsimunzaufunisendunuiiefumdnouludnsasd lag
nsfnwdifimsuisiuiiiu 4 ssduarmndy Aefulsidy fufudes fufuunans uasiududa
iiensAnudvsnavesszdiunuANsorandnLazAuAINEAYesT 1Y InENLEE 105 aEnslsA
913 nuansAnddeinsainanisinu wadusediu dei

1) NAVBITTAUAUANADHANAALAZDIAUTZNOUNANAR

IINNANISANBIBVBNATDITLAUAUAUFONANANLAZAUNNLAAVBIT1IVINNUZE 105
i 2 Nuitudl 2 wis nuinsasyivlmedniinsmevaussierufuvesiuegdnauiedn
fnssydulawedlinandnananiessiuarunduiviy fusidniuguninenuzd 105 audy
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]

fugimuduiildsunsduasulivgnluiuiiduiufng uwitiinruauselunsmudaldshn
Wiy Mnwamnaaesluiuiinud 2 wis luseu 2 gauanasiuldimandadmazuansaiiu Tl
Asil ?Tuﬁ’uamwgﬁmmﬁé’w TnofiuUasiisnnegssagll Ussaufudgmanimuiauds nsnszane
frvowrulaid dmalidnldnandnsunn Safeafuidest Clermont-Dauphin et al. (2010) s1891u
Tmandndrlunnamiiny luniengfusenidsamiondsununluusasd Tufuanmgfionie
Hundn ueugnlanandnd uisdugnlanandnsi uenandgymidesiugs Sudilaymidestudiui
Futlymlng Fadusnudedunsiueanvasnsluniai segelud 2548 Ysunamiduiios
Fnfldsunansenuananuuuds Tuvaeiit 2549 uaz2550 dunni IAdilFsuBVENavoIAIW
Aufu Aenandn S1uumde uasimdn 1000 winanas uenandymsududnugnuaiysal
yoshuffinadenandni lnsituiisinogissugd Wuyadusy Sedanugauauysaisiniiui
sunainunside Taduyaiudonda uilasfiugiuudinnuannsalunslvinasda (Productivity)
199 2 aRuilsiunndnetu dmdumsugninilidenas Aowandnananisaiannisugndnilugeiu
ey 354-518 Alansusiels wwdeadunandnaianisalannnisugndnlugadusesidn eeals
Amununsns wergnmmuuamsfionnzanlunisinnisdopmiaesogaiiaonisuulgsiudets
un3d nsldwugdnomuay msdamuvaad) Hudu Wufedumenures Infuuazeny (2508)
AlgAnunsleTandunidangg lunsugndrlufiududaniianugauanysalen Adanisilad
Yosiu 23.9 dS m! Tnevnsesugndn 3 U nudimandntudsusiuseningd uassandntinann
uii1azdinisufuusedu taefinsldenenliuandniadewiniy 152 Alanfusiels Tuvaziinisld
Tausvisrulvinananindewitiu 130 Alanudels wazdilnanisAnudnd uiuinniiuandiiuis
AraUsUTIwesHarARd miugnluiuimudlumanyTusanidsunie warliuanasn
mnmsAnmsliefivanimuiaedidofiunandatluiuisudluimiame
manzTuoonideanie wuirihalvivanansi uasiersiuususluniazaguan (Insw, 2536; Tnsy
Wavaurs, 2536; durSLASANE, 2538: Arunin et al, 1994: Arunin et al., 1995) luvaed Insauaz
ANz (2538) TBaImaRERTIMYsUSIUSEIe 3 Y Thnaneas ﬁgﬂiuigUUﬂ’liU@JﬂLLUUﬂﬂﬁﬁ
wagnsmeendIauis uonanil lniuiavane (2550) ldRnwnavessruuszuietsutiunslite
Suniduinsineg Tuiufinudy nuitialsrananm tazfinnuuususuguiu
dmfunanssrunnaiiuveshutednn Wesnanuduvesiudsnalifiviionisuind
finsazausniluiivlneamylafouuazaaslsd waziinanaliaunaueisine1mis (Luttutge et
al.,, 1984; Sharma, 1984) Fsvhlvinanand1ianas Fitzgerald et al. (2010) nanandaymauihudu
Jamsensndadnundusvevnauny  fidwaliildnandnanas  egdlsfanudnifaunse
Wsydulaldluiudy  fesndniinalnlunisususliegsenluanwsisnanienalnnisindy
(Exclusion) musunsgalessufiwwassin msdnfivlessuiivlusiuiiy Insmsindeudrelossudiv
IWéadwiu nulusazwinlunn waznisinivlessuiivlilummleavioniarad (Lsnsguazes
gns, 2558) Iuﬁumm Horie et al. (2012) aiﬂ’;ﬂﬁunmmLLUﬂimﬂuwwLﬁ]imlmﬁiuamwwumm
\uduvoandedian  (Glycophytes) mﬂalﬂiumi‘vmmuﬂammmmmsﬂumsﬂmﬂumiqq;l,aam
losanussiuesalufin ( (Osmotic pressure) Aty fnswaniferfueedlunstesiufivain
lofgudonu LLav:umimaaumaaaaumumq apoplastic pathway
nmsnaaesiidnaiusumnenuyd 105 S uausdusofiud LLavmawama@aamaivmmm
Auifintu Tasaniglufiuiinudniafldsunanszmuogiedaiau fa 2 gafufivinisfine deil
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Wesantrdusisnuaulaseauuiunais (Pearson and Bernstein, 1959; Alphen, 1983) agnglsn
munandnagluszaum Inefl Boje-Klein (1986) 189U HaNEAT133¥aRA1 50 Wosidus wWiafud
A5l 7.40 ds m* FadlsneauranisanerdusududiuiuinnifeiunaresauAuAuny
HanAn1 Turaue?l Siscar-Lee et al. (1990) $189471U3NU1IT1UIU 4 WUT ﬁﬂqﬂiuﬁuﬁﬁﬁmqmﬁm
5-6 dS m™* ludszinaunfantu nandaninitwvasrruaudaduiuilaiify Beecher (1991)
FIeNUUAUINNTTAUANUANTRHUN 4 dS mT finansynusenisiaiyiAvlnvesdn wazliua
HAnanas 25 Wasiiud dmsunisvnassluaisaratgfyulfediu NUNAYIANULANADNNT
WigAulnvetvInenued 105 Nuanltuaisazaty nulmsasaiule waziluwadinana
agasieLilos (Summart et al., 2010) Tuvauzn wsnTuazesens (2558) aguliiudlesziuauay
YIRULALTUT A TUNANTENUVDIAUALAD THNANENARaY LUAAADLIA1a9T1UIULIAARD T
anas g1diumidn 1000 waee ag1elsinunisanaseNandnTuiuiugie A1s18auYes Gay
= o ea ' < a = ¢ & & = v ¢ I

et al. (2010) AstuiugNdounasionUAUNANEnANAIRS 40 Wasldus Faanasunniniugnuiy

agalsNmuaInnsvnaecil nandauazesdusynounananiian CV a1 919iliesann

N)  FIUIUAIBDLENSUNISU T U UIUAUBALIIUIUSIUNUATUIN  50x50 LYURLIAT

v a o [ dgll d‘a I3 =t a dy Qll
1z tesnuludmsunisnnasdluiuinuey @ednnuwdsusiuluiuiuin

dy aa < ‘34’ A o ° al 1 ) v

¥) nMsneaedluiunauel wuilidegainate dauuUsusivas envavdmariliinig

WigAulavesdiluusasseauanupliainaue Tauiysusou Jsdmavinlien CV g9

2) wavasszAuAUANdRUS ISR IS TuduaINAR
INNANITANBILAAILATIUITNAT A uANsaUSIilulnsa Neanesa waslwinaday
TugduLaziuant1n ALANANIUNNIRATIRY kasTNvIIN1sNAa s

[y <

Usunadlulasiaw panuanvespubifinasenisgalulasiauuesin feusdazseiuauaul
WANFANIAUNNETAYS 2 YRFU winuItuszazuingtiusunalulpsuarauNuaauInnINa1au
wazegluseAuiiiiesne WUAIAUTI89 1404 Fageria et al. (2003) 71270115:AUFIDE1997177
srazgnun wudtlUawsgvimanuuturesniulesau lnenlussesgnunlulasauduunnae
wasudeluazaufnsng vinlva i dudunnag1791a9 hasANudutunieaneds 0.6-0.8
Wosidus

JSuruneanasa ﬁw'ulﬁmf"fummLﬁmmaulu'ﬁmaﬁiami@mmam%’aﬂum%’n Aupay
syauAUALlULANAII UN19ERRAN 2 YAAU waznuluszeziAuineliusuiuneanesa

dl' 2 Q" I3 I o ¥ ¥ 1 a € 1a (v ¥ < Y oa
wanudelUasauMuanuinnInannu mﬂmayjamaLmqwﬂimmwaaWaaaTuma%muimm
USunauen 1illalUTeuliiguiuseanuved Fageria et al. (2003) 5igauitlussezanun Weanesan
WEINa@e 0.6 WastiuAiarN1sIATIEHINNIT17 NISUSEIEIURUANULITNT U aInaaNasa &

Y & [ q' v a a [ [ 3 v 1 6 @ I3
wandliiuintanlinandngaivieavlesaluluss Tusseendinisniesgendt 0.2 Wesidud

Usnadnunaiden azviuldimavesnnupusenisgalnuvadentuliazaurzsunnaaiu
musinvesiu wazlniinisveass lnglugafusynisasauludduivuilduanauiionnuiy

QI 49{ dl a v < o v = v Q‘ é’ 1 v = 49!
Ny Tuvaeyaiuesidanisavayludduduwilduiudy uasnuindnaggalnunadeuiuly
avauinnIlulasiaunasrleanesa Fufeaiuise] sgns (2558) asuliltnenasaulnunadeoy
wnnilulasiuwazneaneasa sglsinunsgalnunadentululdasuaniaiunusinvesiu
wiu luAuulieasden 1vnevauasiansidlelnunadousiingy luvaeiluAuuieneiutng
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agnavausrenislidegedu Wesnndvsmalnunadoulufudinit wardadesinisge
Inuwvaley wazdaasnwdnsidusenindlaieniulnunaiden (Na/K ratio) llwguiuluawduy
Fumsrefuiia (unsguazesgys, 2558) Usinalnunadenluddudninsnanulugaiuisyoy
$¥WIN4 0.790-1.408 Weslud uazinmanuluyaiuiesidaiidnsening 0.733-1.075 wWesidud &
Fageria et al. (2003) na1vinaududulnunadenlunisdnfidiismede 1.52.0 Wedidud
(uszozgnun) widhdmnududuing 1.2 Wesdudifeiegluszivingm

MnuamIfnui wandlidiuianuduvesiuinalasnssdensgalfoniuluazanlus
fudn Fadloseiuamuduiviy dwaliunalnfeslusudndaistuegudaauiaesyaiu
fiinnsnaass Fsaenandaaiu Summart et al. (2010) fisresuitluwaddninisaraulsfonly
Usinagsludefidanimedon dennuiduvesiufiduaninwindoudiinliiiuinaunien
TuvaziimsavaulnunaBouuazuaaidouazanas uiluiusimiinuiy sindnavgelndelessy
Hongelnunadoyldseduuni (usasinuazssgns, 2558) dnsuuiinalufoulumdadu n1s
povauasazuAnfuiuivyaiu Aolugeiusauilossduanudniniuinaulafenlusdnae
diuty uilugeiudendafiiy navesnuduroTinalnfedlusdadngdlidae esdusznou
youndodnogsfonaniu deininsaranluvimiamnniozdusunsiofiuiiv sems (2558) N1
AaeTu fvdeansiiiensisaiimfisudntesussana 0.2-1.0 wWosdudlnediliuaniornaiduiiv
Gerrwannsolunmsnuteamuduiiviosnaelsd Aunndnstuiuivsiafe Seivfnumuasmld
89 ¢ Wosus Tlavanluiiele luvai Fageria (2014) snsuanlneshludnavavaunasiuun
ﬁswﬂf,jmmmdmml,aumﬁm%’n AD 4800, 3800 Way 140 mg k! auany

3) NAYDITTAUAIMLANABAMMNINANT Y

nsAnwIAuA NG TuN13ANYIBNENATEISYAUANALADAMATNNEATBIT1I1IREN
uzd 105 luadaiusznevienisinuganmadaisnuniann wazied Téud vuiawda dinin
100 Wwin AN IMNIGE (Uasiluidnans wazilesi@usiiudr) anuunse Usuuelilad wasaiu
ey 39 Kongseree (2001) Tanan I Hlumiussidiunauamdnasiedesisiunuazenn way
dnunigmsneamvenudndn swisdatniiendaduinaunmi meessiauiiniaad
USunneilaa daduiisdnaamnisady uazanumen (Aroma) Midudnumsfimuuazgniian
fnsundununmiiavyosin navesnnuiAnvesdonumwidndslidaiau esnndaiitade
du anddviwadenmnmiwdndie THun yafu USinauagnisnszaeveanuluusiazd nns
FANTANUQANALNYTVDIFU UATANINLINRBUAN

MnmsAneraAatiiugnluia 2 gau wae 2 YivinisAne wudwdadiina
812110011 10 Tadmng 39 9uBu (25390) aguliwnawdadniondaduinguamd s
voswdnlagiluazfinnsananauenveaudn lasfidnidudnenuinnit 7 Sadwas dadu
F1udnenntu 1

Usunaeiilea danuduiusinenseiuanuy anundes Ausiu auudavesdngn 61
fusinaeilaasdnagniazmienuuinnit uiddangadingniazsiunazuds ogslsAnudn
Ugnluseduaruifusing 4 Tunsnaaesidndudnifedloaidoagludie 10-19 Wedidus
(@, 2539n) Fedanaznieniy Sannmd anuanismaaestlinuravesnudiveshude
Usnaseilagluwdatn Taeilugeiusaluiusnithnsveass Usinaeiladliuandetumaaia
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e a <

TuruenUn 2 Ysunueilaavestnnugnluduliiiuazganinlununfusudesuazidudiunans

a p 4 =

dmiulugniuionida Usunmedladliunndrstunieadfine 2 9 Fauandrsainnisdnuives
Siscar-Lee et al. (1990) fispauiruiun oflaaluwdadnitugnluiiuiinuduuiunarsiids
nidnluAuund Fanansidniianumienjuiinnd Tuvugd s1unauazams (2541) 91891U
nsladlafesluusinailiilinasdnd1nvnnenugd 105 anadhifnadennuyu Ao Aredlaall
Wazuuvas usinldlefeslusasiivilinandnanas mnuyuvesinignazanas

Mndoyaquammdatisiuiaiuaznisnin detuiisudsutuawinsgud sudu
(2539n) aguld wudrinfiugnluiiuiifuusa 2 wiedl egluinusiddedinrusnvouudndn
1NN 7 fadwns TUsnaeiilaseglunaeidiy Ao 10-19 Wesidud uazdnliaanimnisdas

mnuvien (Aroma) vestmiieiidugunmuesinegmildsliinase investn i
aravendaifuidiosmsvesmananslunassieUssme (nuasnazANy, 2556) agnatutum
ponuzd 105 veslny Feilnnamen dngniidnuasmiloniy fsandd Jaduiidesnisvesnainunn
TunmsvnaeunuvenesindegfefunmeTiaduamnmuas i dwiunsneiluaded
Msneaeunauvien lnedsatadeiinie wavUssamduialaenisey Ouliano, 2003) Taefina
Tunsliezuuummimeondsd azuuy 0 visneds laivey Azuuy 1 vanefls veusounFeveutos
AZIUY 2 nefs ouUIunad WagAziuL 3 vnefls veusnn damsmeaeulaglivsyamduia
é’fqmﬁﬁ’uagjLLaszJu"?%'ﬁasmﬂ Wiz lunsuseidiuaauved. (Lorieux et al. 1996; Garland
et al., 2000)

MnwansAnyluudasunnuasnaiia 2 garu Tasfnwd 2 geugn wudilaeviluwdaei
veuvostniivgnluauliduazliunnsstumsedfsudnvgnlufufussdusieg uiduiidans
g hdmitugnluiiuiiiufudnasdasuuuaramendinias wagaziuuaumonvasdnzu sy
Wluusazggugn imsdnrdinuuniiuandifiuian sy nuvesnunmdsunumes
(Arai and Itani, 2000; Itani et al., 2004; Yoshihashi et al., 2004; Gay et al., 2010) pgalsAnuly
NSANYINAVBIANULALABAIUNBNVDIT1IATHNITINANUSUILETS 2-acetyl-1-pyrroline (2AP)
Fuduesiusznovansszimelumiunouvesdaiolildarfidaiau Bradury et al. (2005) na1331
a3 2AP fanuduiusiuanuvenvetomisuatssiia Tnglanzegsdetuivenius Basmati
wazdvieNtzdvesineg (Buttery et al., 1983; Widjaja et al., 1996) luviueu@eariu Ishitani and
Fushimi (1994) $789U431AUMBNTBIT1IINNINAGRUMEUsTaMAURE TAnuduiusediauin
fueanduduvesans 2AP Tuvagit Hien et al. (2006) ldvinnnsnaasuaudNsiugTEnIne AN
worINIEUszamELTa fun1Tinsgians 24P vestiluede Fadudedifinruddy vlvidle
sssuTRmITeNvesim TnsmavnasudeUssamdudainratudnanuasluin wudanududy
Y83 2AP Tudaanuuysusiuannseninaiuging fiAdaus 0-430.7 daustewuduau (part per
billion, ppb) Falsiresiinuduiusiunsmaaeuselssamduda fuiudaseiiinasennumeon
yestminagiiAdutmiedosheuenainans 24P egslsAnunsdivesinunnonuzd10s e
u¥d 85 uay Basmati370 wuinen 2AP udauvnauna lnst1nvnnenugd105 e 24P wirdy
332.2 ppb

Mmmansined  arumeesiniivgnluduliduarbiunnmsiumaadasuiniivgnlu
Aulfusedusneg Feanmenuves Gay et al. (2010) AlFvihnsfnynavesAAfLdoNaHER
uavans 2-acetyl-1-pyroline lumidsvesinven 3 siugluussmaniaums wuimnuAsiinaly
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MaUINARAT  2AP  fadusifrusenavatssewslumnuentadnl  Wwuhenu  sutulasane
(2558) MinisnaasuluaisazansnuInnsialafen vnlven 24P Tudallaiiudy wanaIndes
= % Qlld 1 ¥ a 1 [} d‘d 1 a
nsAnwdadeniinasonunimdivninenugd 105 wuidadeninalaenswieuunaeaisven 2AP
Aa danzd (Zinc, Zn) Buvsying wazvleanesa TadeninalunivaudeUSunaans 2AP Ao VoA
(Copper, Cu) wéan (ron, Fe) wagaudunsailusiswesiu luvasd Fitzgerald et al. (2008)
189U lLnUNaTDIPNUALREANITNTUANS 2AP Tuludiveuurawazd1d Basmati LATWUIN
ANULALTINALENTERTEAU 2AP Tudnven 2INN1SAN®IY0Y 9IUIALazANE (2541) WUINNISLAL
PNUANTBIALIINSTAUTINdRzvilinandsanas  lifinadeanuvienweadnn  wimuytazanas
waznstdlufey liiinadeanuvenvestinan luraendouuuasany (2554) wuinlgfeuiazae
Ulawazlameuivaniuasuls JanuduRus uAINUNNVBIINNTUNTY ABTSEAUAMUNBLTARNSIUY
USinadlapenagienfiuansneiy lngiidnndanuveussivseuasnulupuilamluneigainiiulag
NUNTNILANUNBUTEAUVDULAZADUIN
ﬁuﬁjﬁnﬁLﬂu{jﬁ]i’fwﬁaﬁﬁmaﬁiammmmmiumwulﬁmLLazmmmmaﬁn 991N
= o o vy a = YR d v caX a < =~
nsAnwasatildinvnenuzd 105 Wuiugneaeumsziluiuinvulalufuay wasiinnuvey
= . P | it A 2 v v e v A
%9 Fitzgerald et al. (2010) las1891udriugdiandianuveunuiduiaeniinugdnanliney
Luaamﬂmimmumauaﬂw Betaine aldehyde dehydrogenase 2 (BADH2) el Faoule
BADH2 HilUnUmAensnusoan1nAnsLaSenva i mimuwmaqmimwwammmmn LAY
n1sUSuUgaiug Andentiug Humsdndonnssuiiniliiseunenannuiiy daduuenainaziing
JonsimnzauiaiiuanuveNla TnUiulseiug Tdesdarnuindineddununvesasves 2AP
=~ ) U v YN a P = &1 = < a a v
ieUsuugsiustalaiinauneuls dsasiludsdlesiseluluewan daasdunisiiunandatrvey
TilganaiuALABINITYRIRaIN (NUAISTULEZANY, 2556)

4) N5 UATULUAINNI WAL VDIAY
& Al ) - o @ 1 avungd a ek v a & a &
ASHUINUTLAEL UMY 4 SERUALLAL AoRuluAl AutAulsy AuANUIUNENd kasRLAL
39 IneRa1suIanaIswitedheduklivanlwila (EC,) neulsainieiasile EM38 Ingiinefiou
TauTaviidulnuNniIsnszanevaednIsiutedieauivan Wi NseauRfy 91nn1sMnassl
1 1 d‘ 1 Y 1Y) Ly 6 o 1 ) a v v v a wua = I~ 1 QII
nuinAneulaiauduiusiuainisuilndivesiu (EC) Nalaainiesdjuiinis Fadumii
oA oA ' Y I a & Y & aa Ao v oA ' v A&
YD UN1TUTLIUTEAUANUANYDIAUL UL UBIAU F9IDN1SNLEATDY EM38 Useiiiuseauiidu
Fsnsidunesusulun1UseUSLAUANNLALYDIAY ANSUN1SNAADY NISYIINTITINERskas Ty
ydutiairuiu Iag Mckenzie et al. (1997) lana1iinnistdasesiieodaaniswmiedluindy
1 < [ [~ aa Ao a a v 1 o [ a d’lj Aa <
wiiwdnlulgu EM38 1 UuIsnsniUsEaNSamuasAuA1Id MTUNTUTEHUNUNAUAY LaznI3
A Y I = 2 ] A A Al P )
NeaNgINUNINULAL 15930 EM38 1uasaslialtladiy azain wiueiunisisluslaineasy
1 < 1 Q" o c&‘ 1 I3 a % LY =1 % L=
ansaguduanismilenhaduidvinlnivessiu (EC) llay uavduiinteyalaen1sanduiin
Tuvagnuisuaunsatuiinuuudnluiandduiinteyauazdsidoyadseuunauiinmnes dmsuly
n1snaaeslldusziiunavasmnufuvesiunenandniazaun Mot Tuvasi Johnson et al.
(2005) naNtalgAINIswTsteduldwanliiveaiu Tunisyinwdaddewuiy wazdanuise
Tlunsussdiuanuuansneseninsinsunisaaestasnaie ilitdnidensvludesiuisame
YINITHAAIDDNVBINY UBNIINALUINNLTIUNISITY Sudduth et al. (2001) TaunAn1sITie vl
Aauuntmanliirvesfuieulaunldlunisdanisdunisiinisinensiududa (precision
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agriculture) \ionT1980UTDYAANUANVDIRWYIULFEITUTIB9UVBI Corwin and Plant (2005) 7
o v ay v a P &
deyanlianiaes EM38 unldusslominianisinuns
Msdsunlasandintaiivesiundinisnaass axuiueiinvesiu sEsuANULALURIAY
warUNviin1sneaes lun1sviiuidgndne anmituiudasazlaninidiviauds geavinliauiingg
Wasuwlasaudfvasiunisuaiivagnienin Feasuand1eainnisugnitalsnluddiouds
lngianizanulunin-Aewediu 9nn1snaasstinuinluynfusy fdwnearssagd Mdumull
WudeRuAuUunane anudunsa-anavesiulisuwlaadnies dusuiududaninudunsa-ang
YoshuzinTudaay  Tuvazigniusosidandnainunsidy anudunsa-asweafuduulliy
d[ 1 % a N Ql' < 1 a a
anas Fawansinaandeaguves 101 (2558) Aemsiudeuudasesannulunsa-aisvessiulusu
go/ [ I (% t:’lldl aa a @ | a d’( aa | a <
Wi Wudsiaslunsdlfunsnaziinnulunia-iavesiuasdu lunsalfuaeasdaudunse-
AnavasRuanal lesannsavauasuaulneanlen (CO,) dlunsaiudunats audunsa-ang
a = 1 a L% I < < 1 a [ -49{ (9] o A 1 a
YpepuarAsliasuLUasnntn agnalsnaiuaudunsa-asvespudsuiuladedudn Wy ¥ie
fu Buvseinguesiu anudunsa-anwesiusudu audivisuaivesiu (Ponnamperuma, 1972;
Sahrawat, 2005) LLazmsLﬂﬁauLLanmmLﬁ’fluﬂim-c-hwaqau%LLUﬂiJmmmq@UQﬂ (Kirk, 2004)
a % ~ A Ad o a & A Y] a A oA "
Aunlglunisugniniasdunsvuiiidulaauny nuluniansiuesnideanile Aeegly
naulug) Natraqualfs @efuasinmsazauvesnfelynsngs Wy yaaunaifesly (audna, 2558)
nnsAnyituaseinunisasuwdasainisiiliivesiudalife ynfAusa (Rn) Ansuilui
Y9sRuIzanaIndIInnaaes luvasNiuynsesdn (Re) Arnisuluinvesiiu (Electrical
conductivity, ECe) daiulunain1sviaaes wagnunanisurlnivesiuiinuduwusidauiniu
lodeufiazagls (Sol. Na) MegasynAuivitnsfny) Audrnisualviiisdudunauiainysum
loiReuilNuau (Beecher, 1991) Tuwaigd An13538 (2558) Aainlaevialuainisiliiivesiuag
Winduluae 30-40 Ju udrazanasegesamdaniely 20 Tu anvedivinldaAnsilnivesiy
WinFuiilesannanuduturesaisazatgwanlaiien wan waziusnidaiudu Tluvueinuanand

v a6

Ansuaulaeanlas An1silii1vesaIsazans L NI ULEDI9IND1ARANSUBLUA (HCO ) (A,

a o

2543) uagudandsnsililimesaisagatefuliengeduagluiinuduiusfuinubunietag
USunaundn simemnstufuuazaiueanauysalvadfiv (Sahrawat and Nareth, 2002) fufiRuiy
fdlunsugninunfesiianimidedsdidaudielumsredrandonsiuens andyviubur
danansaasaiulnegla Fraariivinsiudaesnsiufidudiudfysernisilnivesiv
Fadunaunannanuduiu fafuddesnmaieufisunisfeaduludisnaifisntu anmarudy
willaufiu

IINNANTIATIRUTIUBUNTEIng luAUnaIN1sAaeInUIIYaRwTey USinudunseing
TuAuliAuiiuulduduiudewisufisuiuiudeunismeaaes lurngfituiuiidududiuusldy
anas dwsuraRufondn Usinadunietagluiuiuuiltudsduiduiuduasiulida Tetily
Tumsviumdsnisifuifedniesiirssndiusiieg vesdnavaueglufiu Fuiasiidnlunsiy
Uudunietngluiu egvlsimudurietaglufudeninisdesaaslnsnmeluiufiduiusng
n1sgesaneazganitdulnideiuisiiarundululéfarazanas luomed Eran (2002) was
Sahrawat (2004) naninlaeviluudluduudinasiimsasanduvieTngluiugs finsdesaametion
nhduls uenanddsfimsazaumaniedunisilaadly imwmndeanuiedn Husdiu nsugndn

agaseLliosnvziimsazaudunieingainsind (Kimura et al., 2004)
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dyunanImaaauazALugiin

L erwifnveshuiidvsnasenisnsyiivlavesin lasamsihunuguasnanaadis fie
desrduanuesiunniy dwalvidinasiydvisanas Winandnana 1 2 gadudivhng
naaes ogslsfinuUinanananazuAnAsTunanMWIngoN anmiuil n1snszanefivory
fawansAnuilannsniilurielunisdedulalumssadeniuilunisugninunnenugd 105 16
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2. mmLﬂmaqmumwaimmqmamsmmimamulﬂauaﬂummwun fatoyaiuansie 1ile
syfuATI AL RuTY mmaiwﬂamm‘[%msﬂumumnummmuamwmLﬁ]umaawmummmﬁ
naaes dnuuiinaledenlusdatiy n1snevaussazuanieiuduivyaiu Aelugafusailo
sefuanudnivduuinaludealuadaeniiuty udlugniuiesdaiify navesanudude
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Tnunadou asunndnsiunueiavesiu wazdiviinimaass SedeiAasfulselorisioluly
msfnwregemAgIfumMsfiazifinsinemsadlulufu efinsinemslumdndn deagdosdl
Ms@nw1 neaeuliid azidunseunsuiiiesan Auianssiudendinaienisgadusine s
wAnA1aY

3. dwfunavesnduronmATILAATIINAER Tanin 100 whn wazAmunge Sl
Fovaulu 2 gaRuiiviinisdneil FamsfiardinisinefuddlugeRuduiidgmiFesnufuuas
THlunnsugndnvnnenuzd 105 iesnndaildadsdudnnidnswase loun yafu Usinnuay
nsnsrngvesiiluniayl Badnaznouausannasiulluinazt) aunmnsdlaeiliudomna
nsfnwnanslidiuinganinnsiszanandodgniluiuiinududa Aearlduesifuddnians
uazilefdusidudniianas aghdlsinudhimndaegludniiiiauamnisdsedud uarlinuna
vosranduroyiinueilaa uwnuanisnaansidlanisuifisiuinasinasgiusdamuindni
Fondudnaifedlaar fdnvmgimidey

4. Tnovhludmnamenvestmiivgnluduliiduagliunnstumeadatuiniugnlufu
Fusedudine widuiidanaldidnivgaluiuitufuinasdeswuunumeniidias Setayai
Huiss 910 2 yaduTemsfiazinmsfnvyaiudumedelinudnoufeiunaresnnuiduse
ANUVELTBIT1Y WarAIANYIUTINMANT 2AP felflorudnlauiwavesamiAusonnumey
LazaNs 2AP uavAIsinsAnvIALdLTUSsEse e uas 2AP luituiaudilusssusneg
FeFsaniutseloninn lunsidenfiufiugnlilétiaunmesafuanudesnisveanain
Tnealuud dmitvgnluiuiiduliifuddufuuiunas ssfinnuvesnnnidrluiuiifudede
uailsiupnenefunmaadd annsnasestasfuusslenifuinsasnslumadeniiuiivgninumeen
1gd 105 el lnandslusduiifesnmauandudniifinuammmamayedugs Tneluunsiiud
Aruduiuduuin lirisugndn LWiﬂﬂﬁwawamﬁﬂﬁf]”u%w%mml@vﬁmmw CAGRFRFRIRIAR
mmﬂmulﬂmaLLmu’LumsUaﬂmammaﬂuua 105 Lwaiﬁlmﬂzummﬁwmmm
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Aunarliivhnismeass gafusey Viinadundegluduliduduuldufitu luuusdfuiuiin
Fauduunluanas weawosaidulssloviduuliuanas luvasilnunadouidulsslow fiios
fudutiosfianatediestaau dusuyaiuionda Uiumdunietaglufuduufinduiluiy

46



FuuagAulidy veane¥adifulsslovilufudniuualinfindu Turnedlnunadoudidy
UslominUsusintuiusssuanuifiuvasiu aanaivhnsiduiegsiufiludiuddaseninis
ihlifhvesiu Fadunamanauduiu dduddesnistisuieumsiontuludsnanientu
anmamduimiloutu annsinuiluadsl yafuisy Rn) Ansiilwihesiuazanamdsan
naans luuziifugaienidn (Re) Ansihluimesdudidfisdundsnimmnaes uagnuiiAnisl
nihveshudauduiusifenindulnfenfiorasldfsaosmpauiiviinisfine
6. MNWaNISANE dussiumsdeiiunazdidunadielinisugndnuninenugd 105 Tu

fufirududienuauysal inwnsnsléSunandmnnuuasdndamun sy Seersdinmsfinyifisb
Favigluil

6.1 nsAnudadofiuenivileainsiuanuiAn Milareanamesuas AN IWIHY
vosimumnenuzd 105 Mgnluuifufu

6.2 N3ANYINATDIN1TUGNT1IVIABNULE 105 Iuﬂ;mauﬁuﬂ ATl Ay de
NANBALAZAMAINLUAR 6‘3@%ﬁﬂﬁmw’jﬂamﬁammauLﬁuasJ’mlﬁwzmmzﬁumsﬂgmi’fnﬁuﬁ:ﬁ

6.3 MIfnwINMsTANssIne I sivTmnzanfun1sUgninenenuza 105 Tufu
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ANS19NUINT 7 USUNUaEN19N528U0INNY Useat) 2550 namnunsids 39minsosLde

(Hadluns)

Sul | we. | aw | e | we | we | fe nA. | dA | ne. | aA. | we. | 5.
1 - - - - - - - - - - 5 -
2 - - - - - - - - 5 - - -
3 - - - - 5 - - - - 84 - -
4 - - - - - 18 - - 87 - -
5 - - - - 20 - 25 18 - 16 - -
6 - - - - 30 - - 53 - 12 - -
7 - - - - 5 - 20 - - 5 - -
8 - - - - - - - 5 - - - -
9 - - - - - - - 5 - - - -
10 - - - - 14 - - 41 - -
11 - - - - - 4 - - 6 - - -
12 - - - - 15 1 - - - - -
13 - - - - 11 4 - - - - -
14 - 43 - - 7 9 & - - 54 - -
15 - - - - 19 % 5 14 111 - - -
16 - - / \ : - 14 3 24 - - -
17 - - 4 7 | 26 h 54 - - -
18 - - - ’ k 1 4 14 - - -
19 - - - ) 4 . i - - - -

20 - - J - : 50 } - - - -
21 - - b g ! : . - 5 - - -
22 - - = > : : - - - -
23 - - " : : 5 4 - - - -
24 - - \ : - - . - - - -
25 - - - / / b / - - - -
26 - - - . : 4 . - - - -
27 - - - - - 14 - - - -
28 - - - - - - - - - - -
29 - - - - 59.5 - - 14 - - - -
30 - - - - 4 4 - 4 4 - - -
31 - - - - 2 - 13 - - - - -
594 0 43 0 17 | 1975 | 85 127 | 117 | 223 | 299 5 0
Navun 11135
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ANS19NUINT 8 USUNULAEN1NTZAEVDINNY Useat 2551 9nawmnunsids 39minsosLde

(Hadluns)

Sufl | we | aw | e | we | we | fe A | dA. | ne. | aA | we. | s.a.
1 - - - - - 5 - - - 9 15 -
2 - - - - 6 - - - - 59 6 -
3 - - - 24 - 8 - - - 16 -
4 - - - - - 2 - - 2 - 70 -
5 - - - 20 14 - - 25.5 - 12 - -
6 - - - 14 - - - - 15 6 - -
7 - - - 21 8 - 26 - 4.2 - - -
8 - - - - - 5 - - - - - -
9 - - - - - - - - - 6 - -
10 - - - - 12 - - 6 120 - - -
11 - - - 12 - 12 - 10 - - - -
12 - - - - 1 - - 22 5 - - -
13 - - - - . . 10 2 16 - - -
14 - - - 18 - 16 . 34 - - -
15 - - - - / 16 - - 21 - - -
16 - - / \ ; 14 - : 117 - - -
17 - - E : 6 42 3 \ 25 - - -
18 - - - : k 18 9 6 - - - -
19 - - - ) 22 48 19 10 - - -

20 - - ; - 52 - 26 ) 24 - - -
21 - - : : ] : . - 25 - - -
22 - - = : ; : - 12 21 - - -
23 - - " - 16 5 24 ¢ - - - -
24 - - \ : 14 - / 4 - - -
25 - - - / 18 b / - - - -
26 - - 14.2 - : : - - - - -
27 - - - - - - - 26 - - -
28 - - - - 5 - - - 140 - - -
29 - - - - - - - - - - - -
30 - - - - - 11 - - 44 - - -
31 - - - - - - - - - 2 - -
594 0 0 142 | 109 | 174 | 199 | 122 | 895 | 649.2 | 104 | 107 0
havan 1567.9
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ANSI9NUINT 9 TLAUAMULALVDIRULBZNANTENUADNY

L P CU . B
. SZAUANULAL NANIZNURDNY
(dSm™)
0-2 TaliA ldnsynunseiiiou
2-4 LIGE Wyunsvilalasunansenu
4-8 Wl unang iansasAvlnvesienanevila
8-16 WAuLN TonuAuintunasgdulale
>16 LAUTR Hanupuuedauintduiasydulalas

fan: aues (2539)

M5WUINT 10 FuvesdadmunnsgIulng

FUVDUUAR

AU812 (13.)

Wane129u 1 (Extra long)

>7.0
wEne1du 2 (Long) 6.6-7.0
wineTdu 3 (Medium) 6.2-6.6
wiady (Short) <6.2
Fian: Kongseree (2001)
AsaRuandl 11 nsdaussnndnnulsnaeilad

Usznndnn Usanaueillad (%) anwauzdgn

YN 0-2 willeawn
fneilaa 10-19 Wil Yy
I1edladurunans 20-25 Aautnesulauda
J17eflladg 25-34 33U WA

fan: iy (2539)
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ATNHUINT 12 MITARUT1IRUGANLAMNINNITANRAE TUUTENIY

Wugdn Wwhng (1) aillag (%) aaungiiutlegn
1gNUN waziwilen
F1amenugd 105 7.4 12-17 i
v 15* 7.5 14-17 i
v 21 7.3 17-20 i
117gndau (V1INWA)
Y1UnnLle 7.7 24-26 Junag
%Y 23 7.3 26-30 Junang
GURETER 75 19-26 i

) ' = Y & v a
1798039 (enlinzadipe)

wideaUseiin 123 7.4 28-32 M-Urunans
Unusnil 60* 75 27-32 i1
Foum 1 7.4 27-30 M-Urunans
aANIIUY3I 90 7.4 27-30 M-Urunans
anssauys 1 7.3 29 Urunand

* nauviey

fan: Kongseree (2001)

ATNHUINT 13 ANINNISH WanansananiUasiguddutnn

wWosiuasuda (%) AUNINNSE
<31 i
31-40 Junang
41-50 9
>50 Aunn
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AMNATANUIN

(n ()

(n) ()
ATWRUINT 3 AN v lukUasn@nen
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(n) (@)
] & a4 v X de 4
AMNNUINKT 4 ﬂ’]iLﬂULﬂEJ’J‘U’]’ﬂUWUV]Lﬂ‘ULﬂﬁl’J 4x4 L3N

()
ATWRUINT 5 N5LaTaUae19 (N) kagnadauadvey MasUsyamautalnenisay (U) Tnedsuag
Juliano (2003)

()
ATWHUINT 6 N5LH5aUFBEe () warmTInUsunauellaamewmsasaiunlasinladnes (v)
TagAdvea Juliano (1971, 1972)
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