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Response of Maize to Fertilizer Application in Loamy Soils
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Abstract:

Fertilizer plays an important role for increasing maize productivity. However, each
maize variety has different response to environment and requires different levels of
nutrients. Therefore, when a new promising hybrid maize has released, the response of
promising hybrid maize to fertilizer application in different soil types should be investigated
to obtain a recommendation of optimum fertilizer application. This study was aimed to
determine the response of maize to fertilizer application in 3 loamy soils i.e. Wang Saphung
Soil during 2011-2012 cropping seasons, Korat Soil during 2013-2014 cropping seasons, and
Wang Hai Soil during 2015 cropping season.

Amount of nutrients uptake of Nakhon Sawan 3 maize grown on sandy loam to
clay loam soils consisted of nitrogen 10.3 — 11.7 kg N/rai, phosphorus 1.4 — 2.1 kg P/rai and
potassium 6.1 - 15.7 kg K/rai. Nutrients loss by removing of grain and cob out of planting
area caused losses of nitrogen 7.0 kg N/rai, phosphorus 1.2 — 1.6 kg P/rai and potassium 3.5
- 4.8 kg K/rai. In Wang Saphung Soil, fertilizers application at nutrient levels of 10-15 kg
N/rai, 5 kg P,Os/rai and 3-5 kg K,O/rai showed the highest economic return. When the maize
grown on Korat soils which had low fertility, the fertilizer application at nutrient levels of
10-10-15 kg N-P,05-K,0O/rai showed the highest economic return. On the contrary, the maize
grown on Wang Hai soils which had moderate fertility showed less response to fertilizer
application of Nakhon Sawan 3 variety whereas NSX052013 variety revealed the most

economically optimum fertilizers application at a rate of 5-0-0 kg N-P,O5-K,O/rai.

Key Words: Maize, Loamy soil, Fertilizer, Nitrogen, Phosphorus, Potassium
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dnull wa2555 Rnamzuianddlutisgguandeilielulasauildadullamnsaazaiouas
Janudeslidnlnaaunsomilldldedafuuszavinm  fafudnlneduaninisnouauasdets
lumsiaugeandiszdu 10 Alan3u N sels (Figure 3)
Tnlwetusunsanssd 3 fugnlufusiumiesyaiuiaens nevaussielslnunvreudng

i Inglvinandngsaniloldlelnunyludng 3 Alansu K0 sials (Figure 4) Fsaonnnodiuauide



10

A = P 2 A Ao " o d' = = )
MeunganundnlnaduisninisnevaussiedelnunyloeunilewIeuiiiguiunisneuaues
sodelulasiauvasining ussgalsinulunislidwuzihnslddanisinnsandsmalnunadey

nagmeosnilaniuidussiuszneulunisdndulase

KanoUWNLTNaAsEgAtaaianmsldlelumskaataTnadesdn TluAusumien
YARUIIHLNS

mamﬁmi’wﬁmqmegmamﬁmaﬁ Value to Cost Ratio (VCR) Wu31 n1swant1ilng
Aosdniiusunsanssd 3 lugeiutsasns Smiaas geugnd 2550 Fednlweldsuanudemeann
Uinabrufiinniuluiu msamumsldelaeldlusssuiliiinusneims 15-5-3 Alanfu N-
P,0s-K,0 fols ﬁ]ﬂﬁmamauLmuﬁ:mmmmiamumnﬁqm Tagliian VCR Wiy 1.72 anuneds
¥ unameuunuiiindy 1.72 vmdedunuannslddefidiadu 1 v deSeudisufunssdslsl
Tate Fanssudsalitesng 15-5-3 Alandu N-P,0sK,0 sels WinanAmfutuannssuisilalate
fa 73 Woesidud 3aﬂaﬂmLﬁuﬂiim‘i%ﬁi{fﬂﬂué’mw 15-0-5 wag 15-5-0 Alansu N-P,0s-K,0 sols
Falvian VCR Wiy 133 uar 1.08 auaddu waglinandaiivduainnssuisdldldts 41 wae 40
Wedldud muaiu drunslivesnidug Winansuwmiliduuinisamu (Table 6)

dunansinneimaassgmanilagld VOR lunisudadnlnadosdn itugunsaisse
3 Tuyaiudaasns Yminee gauant 2555 wudn YANTIUITIINAADULIUANATLANTAMY WANTT
T#elusnsn 10-5-5 Alanfu N-P,0s-K,0 dels linansuwnuduauinisasuundign Taglvien
VCR Wiy 2.8 Fanuneds dunuisiiiuiu 1 v aglinanouuwnuifiugu 2.48 uin e
Wisuiusunssdsilallads uarlinandmiinduainnssisililade 43 wWesidus sesaanidu
n3lddeludnsn 5-5-5 uag 15-5-3 Alandu N-P,0s-K,0 fals Falsian VCR Wiy 2.31 uay 2.15
Aa9U (Table 7)
2) Anwnisnauaussrenislidevasdnlnafsdn iusisuludusiulunssyaiulase

HaALATIERLYARUlATIYRauYgn

naMFATEiRuAeuUgn WUl Auvuiisyiuaudn 0-20 wuflues Snvamuiuy
53 1.69 niusegnuIAnwuRwms Arudunsa-ne 4.92 fduniedng 0.58 wWesidud veavesa
ffuusglond 2.05 fadnsusenlansy uarlnunadenfivaniudeuld 10 Sadnsusedlansu diwdu
defisEiuANEN 20-50 WwuURARS ANavIuLLTIY 1.61 nfusegnuiAdisudiums fanaadu

nIn-Ane 4.45 fdunseing 0.37 Weosdus Weanesanduusslev 1.02 Tadniusedlaniy uaz

Inwnadeuivandsuls 10 Tadnsusienlansy (Table 8) aziulainfusanannduiuwiuiv
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d{' a & a @ a ! QP a v = ¢ o Ya v 1
WDIINILUBA WU UAUITIUUUNTY L‘U‘LJ@‘Llﬂiﬂﬂ(ﬂLLﬂ%Nﬂ’J’]@JQ@Nﬁ&JUﬁQAWW nslaauasnatunig

a v X v ¢ o & £ o a 1 ¥
NaWU'Yﬂ‘WﬂLaENﬁG]'J’EJ']QQ’]LUUG]EN@QV!UIUW]?UiUﬂEQﬂuﬂ@usUWﬁQQ

anmaiiennia gaugnd 2556 wuae U 2557

Tugguand 2556 Ugninlwadudl 9 nsnguan 2556 nuin ndsgndmlwaldld 1
dasi Annmgdundseniunuds 2 #Unnsi TaesuTinadslududtuil 18 nangiau 2556 etuil
1 A9 2556 Tausvezinan 15 Tu TS 22.8 fadung desdanandninaiiony o-
23 Yundsgn FafimasSydulamsiudduarluihsdenudesninireudation witiuo
hrufidilwaldsueglunasifidoudieh vdmniulutieseniteiuil 10-21 doneu 2556 59
sgovian 11 Ju fufinadulusin 133 fadwes (Figure 5) Fududisiidnlnadony 32-43 S
wdagn  Wuszeriiinaeiydulamsdiiusas@uimeiaunnendedanudomsiifiznn
Ju witnlnelduilifismeudenudonts ilddinansyiulnlslifivasdmwansenude
nslinandnls uilurasmengugnluifeuduensy wuin dusilutiinasnndeneliiAnnisee
Saamanevesiuldinn uasvilulamnaesegluaniniwiuds

Tugguand 2557 Ugndmlnauil 26 Jquiwu 2557 wui1 Tuszezusnueanis
Wiaiulnvesdnlneldsuusinaniuegaiiae duiinsnsranesaiiee windwintui
19 nsAgIAN 2556 auiieTuil 11 Asnen 2556 aszezan 24 Yu dUSmaslusn 24.4
fadums (Figure 6) Feszoznandanandnlwedeny 23 - 46 $u Wuszeridnlnamds
Wil wulanddazezeanaen fuulsdsmanssnuromsainwandnvosdnilneld &
Armon (1978) sresmimnndrinavintilurasszesasaduiameddusarludouiiazeanaen

] szviliinandnanas 25 wWesidud

Y + ] a a 4 a v
HavaIMslddedanisiaseyiulauaznisiinananvasdnalng
V1 a @ a ! aa ¢ o A a Y+

wiyaiulasduausuunsenidanugauanysalni widlefiasauisavenisldde
Tulasusianisinandnvesdnilnaiuguasassd 3 wudn mslddelulnsaudng 10 20 30 way 40
Alansu N dols Tnlnalinandaliwandeiuneadi wilinandnuinniinssadsnlilddelulngau
(Table 9) witlwauguasassa 3 Mgnluyaiudinaninisnevausswedenoanngnn lag
n35usNldYeroamngns1 10 20 waz 30 Alansu P,Os sials Wnandnliunnaeiun1edia wsiln

HAKFNgININTIUITN LYY evrlamndnst 5 Alansu P,Os sals waznssuisnliladeneamn agnedl

o w

TuddnyBs (Table 10) dwsuravesmsiddelnunvsion1shinandnvesinalng wuin nsladelnumny

1Y

8n31 5-20 Alandu KO sals Winandnliuansreiunwads udlvnandnganiinssuisnlildadelnuny

'
o Y a

pg9dudAEe (Table 11)

o
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v v g v s ¢ ¢ = a
AUABINITIINDINTVRITMINALTEETRINUTUATALTIA 3 NUanTuyeAulAT1Y
NMFIATIENE N IMTiudINneg veatlnaiuguasanssA 3 Avanlufusiudunsey

a

yodulasw wui lulasaudanududugegaludiuvenndn daflulasaudussduszneuiade
1.58 Woedldud sosanfudimvesludsiiulnsioulussdusznoviads 1.27 Wesidud  dwves
d1du muiln uazds flulasieuluanududusii 1wde 060 052 uay 0.55 Wesidud mudy
Fodnaduliinumsgaligduse @ vesimlng wui  dmlwaiuguasanssd 3 gald
lulasiauade 11.65 Alansu N siels vidoldlulnsiauade 21 n3u N denandn 1 Alandy uawdl
Usrdnsnnlunslilulasiauatmandolsiode 59 Alanfuselulasauiidrinageliomn 1
Alansu (Table 12)

dwsurearleTa FrlnadinsgeldweaniedaluunudesmniflowIeudieutu
lulasiau Tnevleaesadiulngjaraveglumdasudonty Tnefmududueds 039 wWesidud
dumeaviesaludu Tu nuiln uazds fMutiinades Wemwaduliinumsgeldnuin $1lwe
fiuguasanssn 3 fiugnlugniuiiasns galdvleanesaads 2.06 Alandu P sels viFelfisuwiniy
woaladannievieamavintu 4.72 Alansu P,Os siols wieldnleanladainde 4 nfu P donandn 1
Alansu  widnlnageldweanesalutimaties  wirleanleadminagalivionun 1 Alansu
syl ninadesdnituiuasassd 3 Mgnlugndulaswadsmendnldiade 307 Alansu
(Table 12)

Inunadoandusimevnsvaniifinnuddnponisasyivlauaymslinandnves
d1alng dnlnagaldinunadeulvazauliluduvewiuwazlunnnitdiwrenudn lnenuinany
duvestnunadesludu Tu nuiln wéa uazds @Ae 0.64 044 061 057 uaz 0.72
Wosidud suddy d1lwadesdniiugunsaissd 3 vgnlugefutiaens galilnumadounde
6.14 Alan3u K sels vielilwunaioueds 64 nfu K denandn 1 Alan3u lnelnuvadoud
Flnageldvionmn 1 flandu awnsnaiwananld 64 Alandu (Table 12)

msdamsdeosnaumnzanluiuiivgninivadesdnd  wennfivnsanluudvesaa

1 v oA o

fosnssmesvesinlnaudn  AmilsiinrwddyuiufenisdidaiaUnusige gy
meoonlunniuilasnsiwandeoenludsduiniouazds  laewuhsmomnsludiuvenudn
wazdalsznaumelulasiau 6.98 Alansu N sals weanesa 1.61 Alansu P sely waglnunaigoy
2.86 Alanfu K siols (Table 12) dsdumslififulunisndndrilnadssdniodnedsiunslalely
U%mmﬁﬁmwaﬁmmsmﬂLﬂjaﬂ%mmﬁmmmiﬁqmmEJIUmmﬁﬂé’uﬁuaﬂﬂuﬁuﬁLﬁ@%’ﬂmmm

gauanysalvesiukazivinuddnenmlunisudsiivsely

N13MBUANBLWRSINEM1TYad 1 Inaluyaiulasny
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INNTAATIER response curve Fastmlnasan1slEdelulasmulufusiudunsieyn
fulaswdaduiuiifienugeuanysali f8unioingade 0.58 Wesldusd (Table 8) wuirdnlnndl
msmevauswiodelulasiaudiann Tnednlnaneuaussietelulasaugeaaiissiu 10 Alansu N
sols filugpuand 2556 way T 2557 Fslimarfululuviuoadentu (Figure 7)

Ausrulunneyaaulasvinearedaiiiulsslonilufuvuade 2 Sadndudenlaniu
warlufudnaiade 1 edndusedlansu (Table 8) Bsogluinmsifisnitgringruesdnnlng Fedu
delateneamnimuindninainismevaussdeteveamngsnn Ineneuaussseteneaingsgn
fasgav 20 Alansu P,Os fals (Figure 8)

Tnunadeuiiuanivdsuldviduiuuuiasiudmestuiuluwnegaiulasadvum
Wade 10 fladnsusenlaniu (Table 8) Fsagluinanifisnningaingivesdnnlng uswuindrlne
novauewonstilalnunvgegaiaseiu 15 Alansu KO sels nslddelnunyludng 20 Alansu
K,0 sials vl lnelvnandndistussednila windudwalidninalinanananas (Fisure 9)
Fawanslisiuindninesinudesnissigemseglussiufianin nslademniiuluuenainidy
nsauedlunivesnnuduamaasvgmaniud enadenadlidilnelinandnansiiadls

a 1

anaUuNUMaATEgAaasanmslidelunmandadninabsdnfivgnlufusauu
nIeYnAulasY gauant 2556 waz U 2557

NNMTIATIEINaATgaanilagld Value to Cost Ratio (VCR) tleldlunisdadla
asunslitelunsmdnininadosdnifivgnlufusudunseyaiulame guand 2556 wut
nslielulnsiauludne 10 Alan3u N dels InansuunudumuAnsasyusniian tnelven VCR
WA 1.78 Fanueds dunuainnslddefintu 1 v Wnaneuunuifisy 1.78 v e
Wisuisuiunssudsildlddelulasiau nslddelulasiouludng 20 Alandu N dels 14
NARBULYUALALINITAUTEawn Taglie1 VCR winiu 1.42 Tusagiinslddelulasiaulusngm
30 wag 40 Alansu N sials lineliAnanuduawinisamu dnlugguant 2557 wud mslade
Tulasioulusns 10 Alanfu N sels TnanouunuAuAAnsasmuannian Tnglvian VCR winiy
1.40 Tuvauriinsladelulasiauludng 20 30 uay 40 Alanu N sels lirelviAnaududiuing
899U (Table 13)

s (3

msldterloaninadenisliuandnvosdininadssdniiusuasasd 3 fivgnludu
suvuneyaaulaneiivinamearefanidulselovlegluszduiunn  audiuldinnsldle
sloainsiaus 5 - 20 Alanfu P,0s siold nelAnAuduALANITAMUYNNTINAE uilinanauuny
AuuAnsasusnniigadleliteveamasns 10 Alansu P,0, sels Tnglugaugnd 2556 Trien

VCR winfu 1.74 Tunaugiinguanilvinaneuwmaiingu nelvien VCR wiriu 2.61(Table 14)
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drumslielnumlunisudednlnadednifusuesassd 3 lufuhulunseyniu
Tasvdsilnumadouiuanudeuldlutiinud wui Tnaneuwnudueunasunniigadielily
Sn51 15 Alansu K0 siols alunaUand 2556 war® 2557 Taglvie VCR Wiy 1.46 waw 1.62
AaIAu (Table 15)

s s

satiudaaguladn mslddenduaunnisamulunisndntninabesdniiuguasaissd

]

Tufusiudunmeyaiulay Aslddeludnsn 10-10-15 Alansu N-P,Os-K,0 sials
3) Anwnismeusuasronislddevesdninadssdaiwusiiaulufusiunieyanuils
HadATIEAuYaRudslanauUan
nanTieTgiRueAuitlenowiiniseaes Wl Auuuiissduenudn 020
wuRes danandunsa-ens 4.57 Tuv3etng 155 wWeddud veavedafilulsslemi 17
fadnsusioAlansy waglnuvadeniiuaniudeuld 96 fadniusedlansy drufuasiisziuauan
20-50 \wufwns Taarundunsa-rs 4.43 fBunSeing 1.27 Wesdud weawesaiduusslowd 9
fadnsudonlany waglwunadeniiuaniudouls 36 fadniudenlanu (Table 16) MnHaATIZY
anusoasUldhAuluiuiivhnmaveaesiidnuasfudufunsnda fianugauauysaiuIunans

WALNEAURDNITHANTIINA

dnnndiannid gavant 2558
v v v
maveaettugaiuile anllunisdgndnlnadetuil 5 ey 2558 wastiuieiie
Tuil 16 werAnew 2558 Fvasannuantialnalaiiies 2 Ju wuduanunludSuaunn Fee1aiiua
Tileildadluazanasuiulluazgnuzaranadlulufutuasdeliiludssleniduiinld windsann
P1alnaengla 12 Tumdalgn lUaunseiseny 35 Jundagn iinamenuiistseniuuie 24 Ju
Tngnunanlussesianfanay @asdiui 17 dwnan - 9 fdugieuw 2558) AUSunadeeuinly
\igenesanURBINTTYBIY winevaaniunundululudinarsutannuagnszaem
alane  Iegluszezdnlneeenaenlasuiegiaiisame  Fhlidnlnalvinandnreudiegs
1 [ 1 1 [ = a A v v = [ 1%
aghalsinny TureUanegaaunewiuings wenaNTUTIIAEULINLAY Sallnngauuse Fallnavili
v v v ! v ! =2 [ a 2 ! = 1 o v A a
alnavinaudeutisnieuitoneiuiey Tneusunarulugidivgndlnadaudiug 5 ey

2558 flefuil 16 weAn1ey 2558 SUSinuTIYINAY 760.2 fadiuns (Figure 10)

navansldlelulasiaudensasyivlauaznishinandnvasdialnalufusiuy
wileayaiudsle gaugnl 2558
Tunsfinwvmneuauawelelulasauvesininadesdnd ns5iddneg ldadeneamnuay

Yelnunaluszauideniu lnegldleneamndnsn 10 Alansu P,0s sels uagldUalnunydng 5 Alansu
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K0 sials wudn wavesnsladelulasiaudnsiing 9 Awe 0 5 10 15 uag 20 Alansu N sals vilw
Ilnailiueennendiy Tusenaenduily szevrinesenineiueennendiguaziueanaansiile (AS)
¥ §f fY v ¢ 2 fY v b4 a ad | 1 ! [y
Anugesy Augsln Wesidudaudy Wesidudauin uasmslinandnlunssadsaneg Liwansaiu
N13a0A (Tables 17 - 24) azdiuladn Talnadesdninuduasanssd 3 uagiug NSX052014 fiugnlu
Auiuwmieryaiuisleniissduanuaauauysaivesiuliunais nstadelulasiauludns 0 - 20
Alansu N sols Tinandnliuwansnaiy dslueralidiiudedddelulaswuusiidundsilineliie
U A = 9 1+ 1 oA a o § va A o a
Audsdy Wewnynlildluegwsailieseniuuasiinavivinudeninsuwazdnenmnisndnues
Auanadla Tunsdldenanitimsiiansandwsasmomsigymesanilaniiuilaenandn du
asvsznavlunsindulalunislddesiume lneaunsalddelulasaulussauiaananansavaie
Usinadlulasiaungemesenty

[

HIRUTEUTIBUAUMANAIITENINNUT WUTT T1IlnalEednInuguATadssd 3 uasiug

o

1

NSX052014 fifueanaenday Jusenaendiiily ASI uagaugadiy unnseiuata tngdnilnaiug

Y 9

UATEIIA 3 LTueeneendigiady 52.4 Ju Jusenaendiewaie 53.8 Tu uavll ASI lade 1.4 Tu
Tuveiug NSX052014 Tiueenaendiiade 47.6 Ju Jusenaendiewads 49.9 Tu uawdl ASI

188 2.3 Ju (Tables 17 - 19) aziuldindlnesiug NSX052014 senmonsfuaznonsuiless

| ' o a I

NIMUTUATAITIA 3 wazilszurrineseninteiunesnnendiguayiuioanaendiilninniinug

9

upsaNTIn 3 Jetoyatusenmendarjuar Tusonnendiil wazszeyinsseineusenaendfias fu

penmaniadly estuldlunisindulalufinsanfulgnividuiustudeyaadnusinaduilugag

aaugnuieliirlnaldsunahilussduifemouasmnyaluutassyszmasiyiule
Mnnsasyiulavestlnn wuin wuguasanssd 3 Sanugeiuiads 218.3 wuRns

gandniug NSX052014 Feliainuasduadie 205.0 Wwudluns egreilled1fisy (Table 20) diuadugs

v [ (3 [

Hnliuansradunieadia ulidnfuguasaissd 3 danugnede 117.0 wuiuns luvugniug

9 9

NSX052014 finngeiiniade 108.4 iwufiams (Table 21) #ug NSX052014 Fsilmnsgeduuasainy

6

geilndouniiuguasaqssd 3 esifudduduliunnsiaiu (Table 22) wAwug NSX052014

]

L% s (3

WesiwudsuinusenisinvesiuludunddsilinaAouinsguliewoufisuiuiuguasaissa
(Table 23)

Tuduveamslvinananiiu wudi Wug NSX052014 TinananAeudeainiiuunsadssa

[V
aa o A

3 uiliuansineiuneadid Nallenalinaananuidemeiioinmigauusdlugiidninneglussoe
gnun Fuiuguasanssa 3 Ndlengnisiiuiiedsnniiug NSX052014 lasuanudemeainnigay
Ao vo v o gy 1% Y Y = o o v o 1o ' =~
Milisduinvae it lnaeglauszann 85 Tundslgn Jansinvesardulusuvisisnniiflng
fnavilinisdndesiinazsinomsiuasanandanenveinaiazdnasailiowanisivinands

'
LY a

Mzl lnaiuguasaissd 3 Tinandndoudnedininiug NSX052014 Faduiugnd
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91gunIdudslasunansznuanmganussivinliaduinndsanidnlnanuszesanunnig

a35eanenluunan

navaIn1slddanasmnsianisasgiulauaznslinananvasdnalng

msfinunisnevauesdelaweairpresiinaidedng Sensauitene Tadelulnnauas
Jelnunvluszauineinu Inelddelulnsiaudns 10 Alansy PO, siols wazldyglnunydnsi 5
Alan3u K0 dels nudn waveansladeneanndngisng 4 faus 0 5 10 15 waw 20 Alan3u N dle
13 vl uoenaendafuosiminadesdn luutosnssiBunndnafun1eada (Table 25) uimisléie
vipauiniinasioTuoennenddlvegsiitiuddny Inewuirirlnneenmendaudledrfiaasloldemeain
Tudns 5 Alanu P,0s dels uarlidnsannssuiaflalaeneann uaznuindloladeneamfiady
F1lwadYusennondaudieiiiu (Table 26) druszsvisszwinguoanaendfuay Tusenaensude
(AS) TunssuAsiildleeamniisedusine fu wudr liuendreiunisad (Table 27) uonanni &
ywuin mslieoamaiisysiusineg i ianugesiy anugeiin Wedldusdsudy Wosidudsatn uas
nslinananvosialnelunssaiseaneg unnsetumeain (Tables 28 - 32) asfiuladn $ralnades
Fniiusunsanssd 3 uazifug NSX052014 fiugnlufiusiumilsyaiuisleifisysunugeuanysal
gasAuUunas nslddeneamnludng 0 - 20 Alansu P,0s siols Tinandnlduansdaiu agslsh
pa wiihmsndednlnadesdnilugniuidleladlilddeneaminas Wnandaliunssannssisild
oo uimndulfifduidedeaduszernannufsinaviliemmgauamysoivesiuuas
fneammakanuesiuanas lnelhAnnawaniidanudsdu duufesfinsaniinamoanead

U

é
gaumeeenluaniunlaerandaduesdussneulunsdndulalunslddesiuse

s s

= ~ ~ ' ' v s v X o & o YR
LllEJL‘UiEJ‘UL'VlEJ‘UW]'W&ILLG]?W]'NiBM'NQWUﬁq NUIN %WQIWWLaSQﬁWQWUﬁUQﬁﬁ’Jiiﬂ 3 aSNUY

3

v Y v v a

NSX052014 fiTusanaensay Juesnaenduile anugin waziesidudsuin wanasiuads lny
drlnartusunsassd 3 Tfusennendaffiade 52.3 Yu Jusensendafloiads 53.4 Yu uaxdl AS
1@y 1.1 fu luvaeiisiug NSX052014 fifusenaendfiade 47.5 Yu Jusennendaiilolade 49.5
Fu uazdl Al ade 2.1 Yu (Tables 25 - 27) Fadululuviueudeafuiumsfnummneuaussiets
lulasiaudsldesuneliieunti uenantnut Wusuasanssd 3 fanugeduiaie 215.1 iwufiuns
Liumnsnsfusfug NSX052014 Fsflaaugeduiado 206.2 lwuRluns (Table 28) usifiaaugailn

s

wanseiueg1alideddny Ineuguasadssa 3 danuglnade 115.4vuiuns luvusniug

o

NSX052014 fimwgsiiniads 109.7 wufilums (Table 29) Wesldududuvastninavisassiuglyl

9

wANFariu (Table 30) usitiug NSX052014 Tesidudnurinusanisinveswiuluiunidddin wae

a v [

65.2 Wasldus unniiuunsadssd 3 Radliesidudduineie 38.6 1Wesiud ednaiidudAgy
(Table 31)
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Tuduveamslvinananiiu wudi Wug NSX052014 TinandnAeudneainiiuunsadIssa
3 wldunnsinaiunieads (Table 32) Meililumauaniuildssuislivredulunisfineinis
I = & v vo @ o | a ] oA
navauasiadelulasiau Feerndunansenunlasuainnisinvesiuludiunsiniidnluyei
Trlnanuguasalssa 3 daldanunnisadselurausiivisssesiaidinanstnlnaiug NSX052014
lagnuin1eassyinewad danudladuininainfianuanisassyinenluudidelddmansenudenis

Tvnanan

navaIn1slddalnunysanisiasyiaulauasnisiinananuastialng
msfnwnsmavauesiadelnuvvrestiinadesdnd Fwmnnssuislddelulasiauuasdy
eawlnluszaunennuludnst 10 Alansu N aals way 10 Alansu P,Os Aols MUEIRU WU NaUD S

msladelnunydnsing 4 daws 0 25 5 7.5 uaz 10 Alaniu N sials LuviliTusenaanday Jusen

Y

LY = f < ¢ ¥ ¥ ¢ @ & ¥ LY 4 a ¥ dy YL 1
ARNEILHEY ASI F’]’J’mq\‘iﬁﬂ WosguRnuaY LWasSIBUARWTN Layn1SINaNaAIee 1 lNALREadm I luwe

o w

avnTINIBUANANTUNNSEDA (Tables 33-35 and 37-39) udviliAnugauuanesiueg19iiod ey

Tngnudn mslddelnunydng 7.5 Alansu K0 sels Inlnaliniswiyiuladiuaiuaiuggn

Y9
<

(Table 36) Aziiuladn Inlnadesdndiugunsadssd 3 uasiug NSX052014 Augnlufusiumien

o s

YonauslandseAuarugauauysaivesiuliunas Msladelnunyludng o - 10 Alandu KO sals
Tinandnliuandeiu uwinstaawugdinislddenisiansanluwiyunisnissnymineinsaulunis
a A L oAy o & v |+ Y - v A N A
Hanveg9dstiume IngeadnlusedlddelnunyludnsfiaunsavaweduiSinalwadeunasy

eueanlUINNNUNRLAeNaNAR

IS EUTIEUAIUMANAIITENINNUG WU T1IlnaLEednIiuguATadIssA 3 uasiug
Y v IS

NSX052014 5usonnandlel Jusanmaandiile Wasiuddurn wasnandanana1eiuads lag

Y

drlnatusunsassd 3 Tfusennendafiade 53.9 Yu Jusensendafioiads 553 Yu uaxdl AS
W@de 1.3 $u Tuvnefiiug NSX052014 Tfusenaendfiads 48.7 Ju Jusennenduieiads 51.1
Yu wagdl AS 1ads 2.3 Su (Tables 33 - 35) drusugedunazaiugeiinvasinlnavisassiugll
uanAnsAunnsadi Inewusunsanssd 3 Tarugeduiade 204.6 wuAwas uazaugeilniade
110.3 wufitums lauandnefusius NSX052014 Geilannugaduiads 196.8 lwufluns wag Auge

Hniadie 103.0 lwufuns (Tables 36 and 37) Wesidudduduvastnilnansasaiuglaiwansineiy

o

(Table 38) waifug NSX052014 fiofidudduinuienisinvesduludunidléiln ade 86.7

f 2 & o v

Wesidud 11nnIiuguAsanssed 3 Jelliesidudduiinede 41.5 wWesidud egdiduddgy (Table

39) Fansiiug NSX052014 Tesiduddurings envdwmadonishinandnld nsnizeg9dmin

'
a

Anduinfeuntlnaiinsgnuanieasse wilunsainimmaaestl wudt Tnlneinsinaulusses
Fralweaiuguasanssa 3 deliddngssezanunnisadsy wanug NSX052014 Faflongnisiuinendu

I3

NI1MUSUATAITIA 3 Whdsrusgnunudd Asluddddwmansenudenslvinandnvestinlnaiug

9
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[

NSX052014 WHdINANTENUABNUTUATAITIA 3 BINUINNUTUATALITIA 3 DinandadInIiug

q

CY

NSX052014 agailiudnAsy (Table 40)

N13NaUAUBIARsINDIMIVRITIINaluyafuele

31N response curve (Figure 11) wu31 nalwaug NSX052014 mauaussiady
lulasauganiniuduasanssd 3 Tnewug NSX052014 nevauswietslulnsiaugeand 5 Alan3u
N sels wiiuguasassd 3 linwunsmevauesdetelulnsiau wazesiiuldiniszdusngle

s

lulnsiaussduieatu 91lnaiug NSX052014 TnanBnganinfuuasassd 3 tuuansiiug
NSX052014  Husganiamlunisldlulasiaulunisaiwandalanniniuguasadssa 3 d@mwns
novausialovoamnuazalnuny (Figures 12 and 13) nu1 dalnaa 2 wug fugnlufudou
wilyeduidls Inmsneuaussielevoamauaylelnunusunn wienandnionilde nmsldle
vioauimuazJTnunaliuadnTneiuduasassd 3 wasug NSX052014 fiugnluusiumierzs
futsle anunsniiunandaldifisadnieslowsouisuiunssisildlddenoawnuazdelnuny

a 1

13 Y+ a v & o e¢d

HanauuNUMaAsEgAansannsidlelunisnaadinaiesdadnugnluausiudu
naeyaaudele gauant 2558

91NNFIATILNRARDULNIUNILATEgAanslaely Value to cost ratio (VCR) wudi n1s

a v Y a = a o o ¢ o  w W ¢ 3

HanUlnaResdn Slufuuvietyeauisleniianugauauysaiuiunats dmuiudunsaissd 3
nslddelulasau Jeeas wasdelnuny 9nseeq WinaneuuwnuldAuaiwin sasmuille
Wisumeudunssuddnldladelulasiau Jeneans wazdelnuny auaiau dunug NSX052014
TinanauunuduAnnsasuiislddelulasiou 5 Alansu N sals winisldadeeannuasdaln
wntlvikanauunuliauminizamu (Tables 41-43)

lunsalfivgninilnalufusiumieiyeiuisledalinugauanysaiuiunals viniia

a o A a a o v a a v 9 1 = |+
ANILATHININNAMTONARENTTIAIN tnunsnsaunsasndulandatninalaglilddevieldlely

gn5ele wilimsnazuURluilindenuitiosnninavinlininuaauauysalved Aukasdnenin

ANSHANNTVDIRUANAY

ayunanisnaassuazdatauauu:

1) mufesnssnomvesinilnadssdnignuauiuiuasassd 3 fugnlufudou
Junsre-Auiunien Afleugauauysaiinderugauauysailiunats il fmageldlulnaiou
103 - 11.7 flansu N sals weaeda 1.4 - 2.1 Alandu P dals waslwunaeun 6.1 - 15.7

Alansu K sals
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s

2)  USuusmemisiigyisesnainiiuilaowdawasdwe st lnadesdninug

9

unsassd 3 fgnluAusruvunseisiusiumier Yszneude lulnsiau 7 Alansu N sels
Weoanesa 1.2 - 1.6 Alansu P sals vIaiivuminvleanesasndeeann 2.7 - 3.7 Alansu P,0s
fals waglnunaleu 2.9 - 4.0 Alansu K Aals wiasuwinlnunaeuainlelnuny 3.5 - 4.8
Alansu K,0 mols

3) dnsdefimnzauluniswandrinadesdn fgnuanlufusn

nsuBndnlnadednitusuasassd 3 luhuhumdomeiufaens Jmiaee asld
Jelulasiaudnsn 10-15 Alansu N siels Jeveawn 5 Alansu PO, sels waz Uelnuny 3-5
Alansu K,0 mols

nsuBndnlnadednifusuasassd 3 lufuhulumeyaiulasy Sminuasanssd
Fadufuifmugauauysalin msladelulasausng 10 Alansu N dels Yeeainn 10 Alansu
P,Os sials uag Jalwuny 15 Alansu KO sels

nandndlnadssdnfludusunidogeiuivles fwiauasassd fadufuiidanu
gauaNysaitIunans 1lnadssdn ifusuasanssd 3 uag Wug NSX052014 nauauawatesiun
dmiuiugunsassd 3 mslddesnseineg Tinandnltunnssfunssuisaliladessnan uas
aildmeuunuifuiuannssadsililads dauiug NSX052014 THnanauuwnuduaudnisamuile
lddelulasau 5 Alansu N sals winslddeveaauasJelnunylvinanouwnulifuaiunnis
awu ag1elsfnm nisliduuginslilsnsinsundnusmemsigymellaniuiilae
nandnTandeiflenwaunmaulunsdedvesiediiy fuiulunsdiivgnininalufusumien
yaruisladainnugauanysaiuunanamsuugihliladelusnsriiielidnlnaldsusgemslu
Uinuidismeausassiildluszozusnvasninadgidvin lnslddelulananludng 7-10

Alan3u N sals Yenealn 3-5 Alansu P,0s sials wazdelnuny 3-5 Alandu KO sials

msdwanuideluldusslovd: T dudeyauszneunsdndulansliduuziinislddennue
a fa ° [ £ & v ¢ Y @ 14 4 =% J
Aneiiudmsuguandnlnadesdnignuey warldludeyalunsusserglinisiineusuun

Y [y

AIVLLLAZLNYATAT

LNEN591984:

lof @nSyed. 2541, wumnaimunssuunstaaiuziinslddeduiinls. nsudsinisinuns
NIENTINNBATUAZANNTAL. 119 11

fnfin i IBEL. 2557, MIlensimaassgianasdedninadesdnludmianigaug. u

103-116 Tu M3UszyaieUfUa lasensideudundnalnanasd1iing aninerdeinunseans
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Table 1. Chemical properties of Wang Saphung Soil before planting

Analytical parameters 0-20 cm depth 20-50 cm depth
Soil pH 6.3 53
Cation exchange capacity; CEC (cmole/ke) 17 22
Organic matter (%) 2.02 1.24
Available phosphorus (mg/kg) 1.8 0.3
Exchangeable potassium (mg/kg) 136 89
Exchangeable calcium (mg/ke) 2,343 2,271
Exchangeable magnesium (mg/kg) 208 259
Extractable iron (mg/kg) 127 132
Extractable manganese (mg/kg) 367 213
Extractable copper (mg/kg) 15 14
Extractable zinc (mg/kg) 4 1

Table 2. Grain yield of Nakhon Sawan 3 maize grown on Wang Saphung Soil at Loei Province

during 2011-2012

Fertilizer Grain yield Grain yield Grain yield
application (2011) (2012) (combined 2 yrs)
(kg N-P,O5-K,O/rai) (kg/rai) (kg/rai) (kg/rai)

0-0-0 234 520 ¢ 377 ¢
0-5-5 243 588 bc 415 bc
5-5-5 270 685 abc 478 abc
10-5-5 263 742 ab 502 ab
15-5-5 323 728 ab 525 ab
15-0-5 331 615 abc 473 ab
15-10-5 339 780 a 560 abc
15-5-0 328 621 abc 474 a
15-5-3 405 733 ab 569 abc
15-5-7 307 696 abc 501 a

Average 304 671 488 ab
cv (%) 21.45 10.32 13.80

F-test ns ** **
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*and ** : significant different at 5% and 1% levels of probability, respectively, ns: not significant
different
Means in a column followed by a common letter are not significant different at 5% level of probability

by DMRT

Table 3. Nutrients concentration and uptake in different parts of Nakhon Sawan 3 maize

grown on Wang Saphung Soil at Loei Province.

Plant parts Dry matter N P K N uptake P uptake K uptake
(kg/rai) (%) (%) (%) (kg N/rai) (kg P/rai) (kg K/rai)
Stalk 191 0.34 0.02 201 0.65 0.05 4.05
Leave 295 0.77 0.05 243 2.27 0.14 6.51
Husk 125 0.40 0.03 094 0.50 0.03 1.21
Grain 522 1.20 0.23 042 6.26 1.15 2.05
Cob 180 0.35 0.02 0.90 0.63 0.05 1.90
Total uptake (kg nutrient/rai) 10.31 1.42 15.72
Average vyield (kg/rai) 488 488 488
g nutrient uptake/kg yield 21 3 32
Nutrients use efficiency ar 344 31

(kg yield/kg nutrient uptake)

Table 6. Value to cost ratio (VCR) of fertilizer application for maize grown on Wang

Saphung Soil at Loei Province during 2011

Fertilizer Grain Increase Gross Expenditure  Net return VCR
application yield yield returns on fertilizer ~ (Baht/rai)
kg N-P,O5-K,O/rai  (kg/rai) (%) (Baht/rai) (Baht/rai)

0-0-0 234 - - - - -
0-5-5 243 4 66 411 -344 0.16
5-5-5 270 15 276 546 -271 0.50
10-5-5 263 12 223 682 -459 0.33
15-5-5 323 38 681 817 -137 0.83

15-0-5 331 41 740 556 184 1.33



15-10-5 339
15-5-0 328
15-5-3 405
15-5-7 307

45
40
73
31

799
719
1301
554

1,078
667
757
877

-279
52
544
-323

23

0.74
1.08
1.72
0.63

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: urea 623 Baht/50kg, triple superphosphate

1,200 Baht/50kg, potassium chloride 900 Baht/50kg.
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Table 7. Value to cost ratio (VCR) of fertilizer application for maize grown on Wang

Saphung Soil at Loei Province during 2012

Fertilizer Grain Increase Gross Expenditure  Net return VCR
application yield yield returns on fertilizer  (Baht/rai)
kg N-P,O5-K,O/rai  (kg/rai) (%) (Baht/rai) (Baht/rai)

0-0-0 520 : - - - -
0-5-5 588 13 520 411 109 1.26
5-5-5 685 32 1261 546 715 2.31
10-5-5 742 43 1691 682 1,010 2.48
15-5-5 728 40 1583 817 766 1.94
15-0-5 615 18 723 556 166 1.30
15-10-5 780 50 1987 1,078 909 1.84
15-5-0 621 19 767 667 100 1.15
15-5-3 733 41 1628 757 870 2.15
15-5-7 696 34 1343 877 466 1.53

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: urea 623 Baht/50kg, triple superphosphate

1,200 Baht/50kg, potassium chloride 900 Baht/50kg.

Table 8. Chemical properties of Korat Soil before planting

Analytical parameters 0-20 cm depth 20-50 cm depth
Bulk density (g/cm?) 1.69 1.61

Soil pH 4.92 4.45
Organic matter (%) 0.58 0.37
Available phosphorus (mg/ke) 2 1
Exchangeable potassium (mg/kg) 10 10
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Table 9. Effect of nitrogen application on grain yield of Nakhon Sawan 3 maize grown on

Korat Soil at Nakhon Sawan Province during 2013-2014

Fertilizer application  Grain yield (2013)  Grain yield (2014) Grain yield
(kg N-P,05-K,O/rai) (kg/rai) (kg/rai) (combined 2 yrs) (kg/rai)
0-10-10 409 b 658 534 b
10-10-10 664 a 858 761 a
20-10-10 663 a 756 710 a
30-10-10 578 a 852 715 a
40-10-10 653 a 732 693 a
Average 593 771 683
cv (%) 12.9 14.29 13.90
F-test *x ns x>

** . significant different at 1% levels of probability, ns: not significant different
Means in a column followed by a common letter are not significant different at 5% level of probability

by DMRT

Table 10. Effect of phosphate application on grain yield of Nakhon Sawan 3 maize grown on
Korat Soil at Nakhon Sawan Province during 2013-2014

Fertilizer application  Grain yield (2013)  Grain yield (2014) Grain yield
(kg N-P,05-K,O/rai) (kg/rai) (kg/rai) (combined 2 yrs) (kg/rai)
20-0-10 310 ¢ 360 c 335 ¢
20-5-10 489 b 587 b 538 b
20-10-10 620 a 827 a 724 a
20-15-10 605 a 897 a 751 a
20-20-10 670 a 950 a 810 a
Average 539 724 632
cv (%) 9.6 12.20 11.45
F-test % - %

** . significant different at 1% levels of probability, ns: not significant different
Means in a column followed by a common letter are not significant different at 5% level of probability

by DMRT
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Table 11. Effect of potash application on grain yield of Nakhon Sawan 3 maize grown on Korat

Soil at Nakhon Sawan Province during 2013-2014

Fertilizer Grain yield Grain yield Grain yield
application (2013) (2014) (combined 2 yrs)
(kg N-P,05-K,O/rai) (kg/rai) (kg/rai) (kg/rai)
20-10-0 178 ¢ 227 203 b
20-10-5 322 b 442 382 a
20-10-10 408 ab 471 440 a
20-10-15 468 a 548 508 a
20-10-20 382 ab 466 397 a
Average 352 431 392
cv (%) 17.8 33.77 28.63
F-test *x ns x>

*and ** : significant different at 5% and 1% levels of probability, respectively, ns: not significant
different
Means in a column followed by a common letter are not significant different at 5% level of probability

by DMRT

Table 12. Nutrients concentration and uptake in different parts of Nakhon Sawan 3 maize

grown on Korat Soil at Nakhon Sawan Province

Plant parts N P K N uptake P uptake K uptake
(%) (%) (%) (kg N/rai) (kg P/rai) (kg K/rai)
Stalk 0.60 0.05 0.64 1.16 0.09 1.22
Leave 1.27 0.10 0.44 2.80 0.29 1.23
Husk 0.52 0.05 0.61 0.71 0.07 0.83
Grain 1.58 0.39 0.57 6.59 1.58 2.35
Cob 0.55 0.05 0.72 0.39 0.03 0.51
Total uptake (kg nutrient/rai) 11.65 2.06 6.14
Average yield (kg/rai) 568 568 568
g nutrient uptake/kg yield 21 4 11
Nutrients use efficiency 59 307 64

(kg yield/kg nutrient uptake)
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Table 13. Value to cost ratio (VCR) of nitrogen fertilizer application for maize grown on

Korat Soil at Nakhon Sawan Province during 2013

Fertilizer Grain Increase Gross Expenditure  Net return VCR
application yield yield returns on fertilizer  (Baht/rai)
kg N-P,O5-K,O/rai  (kg/rai) (%) (Baht/rai) (Baht/rai)

2013 cropping season

0-10-10 409 - - - - -

10-10-10 664 62 1,943 271 1,672 1.78
20-10-10 663 62 1,937 542 1,395 142
30-10-10 578 41 1,286 813 473 0.79
40-10-10 653 59 1,857 1,083 774 0.97

2014 cropping season

0-10-10 658 - - - - -

10-10-10 858 30 1,524 271 1,253 1.40
20-10-10 756 15 746 542 204 0.55
30-10-10 852 30 1,483 813 670 0.91
40-10-10 732 11 563 1,083 -521 0.30

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: urea 623 Baht/50kg, triple superphosphate
1,200 Baht/50kg, potassium chloride 900 Baht/50kg.

Table 14. Value to cost ratio (VCR) of phosphate fertilizer application for maize grown on

Korat Soil at Nakhon Sawan Province during 2013

Fertilizer Grain Increase Gross Expenditure  Net return VCR
application yield yield returns on fertilizer  (Baht/rai)
kg N-P,O5-K,O/rai  (kg/rai) (%) (Baht/rai) (Baht/rai)

2013 cropping season

20-0-10 310 - - - - -

20-5-10 489 58 1,369 261 1,108 1.24
20-10-10 620 100 2,369 522 1,847 1.74
20-15-10 605 95 2,250 783 1,468 1.39
20-20-10 670 116 2,750 1,043 1,707 1.46

2014 cropping season
20-0-10 360 - - - - -
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Fertilizer Grain Increase Gross Expenditure  Net return VCR
application yield yield returns on fertilizer  (Baht/rai)
kg N-P,O5-K,O/rai  (kg/rai) (%) (Baht/rai) (Baht/rai)
20-5-10 587 63 1,728 261 1,467 1.57
20-10-10 827 129 3,560 522 3,038 2.61
20-15-10 897 149 4,095 783 3,312 2.52
20-20-10 950 164 4,497 1,043 3,454 2.39

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: urea 623 Baht/50kg, triple superphosphate
1,200 Baht/50kg, potassium chloride 900 Baht/50kg.

Table 15. Value to cost ratio (VCR) of potash fertilizer application for maize grown on

Korat Soil at Nakhon Sawan Province during 2013

Fertilizer Grain Increase Gross Expenditure  Net return VCR
application yield yield returns on fertilizer  (Baht/rai)

kg N-P,O5-K,O/rai  (kg/rai) (%) (Baht/rai) (Baht/rai)

2013 cropping season
20-10-0 178 - - - - -
20-10-5 322 81 1,097 150 947 0.90
20-10-10 408 129 1,756 300 1,456 1.29
20-10-15 468 163 2,212 450 1,762 1.46
20-10-20 382 115 1,557 600 957 0.94

2014 cropping season
20-10-0 227 - - - - -
20-10-5 442 95 1,640 150 1,490 1.35
20-10-10 471 107 1,859 300 1,559 1.36
20-10-15 548 141 2,449 450 1,999 1.62
20-10-20 466 105 1,825 600 1,225 1.10

Note: price of maize grain: 7.63 Baht/ke, price of fertilizers: urea 623 Baht/50kg, triple superphosphate
1,200 Baht/50kg, potassium chloride 900 Baht/50kg.

Table 16. Chemical properties of Wang Hai Soil before planting

Analytical parameters

0-20 cm depth

20-50 cm depth

Soil pH

Organic matter (%)

a.57
1.55

4.43
1.27
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Available phosphorus (mg/kg)
Exchangeable potassium (mg/kg)

17
96

36
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Table 17. Days to tasseling of two varieties of maize grown on Wang Hai Soils under different

levels of nitrogen fertilizer application at Nakhon Sawan Province during 2015.

Fertilizer application NS3 NSX052014 Average
kg N-P,05-K,O/rai (days) (days) (days)
0-10-5 53.0 48.0 50.5
5-10-5 51.7 a7.3 49.5
10-10-5 52.0 ar.3 a9.7
15-10-5 52.0 a7.3 a9.7
20-10-5 533 48.0 50.7
Average 52.4 A a7.6 B

cv (a) 1.61%, cv (b) 1.98%, F-test: A = ** B = ns, AxB = ns
** . significant different at 1% levels of probability, ns: not significant different

Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT

Table 18. Days to silking of two varieties of maize grown on Wang Hai Soils under different

levels of nitrogen fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,O5-K,O/rai (days) (days) (days)
0-10-5 54.3 50.3 52.3
5-10-5 53.3 50.0 51.7
10-10-5 53.7 49.3 51.5
15-10-5 53.3 49.7 51.5
20-10-5 54.3 50.0 522
Average 538 A 49.9 B

CV (A) 1.53%, CV (B) 2.01%, F-test: A = ** B = ns, AxB = ns
** . significant different at 1% levels of probability, ns: not significant different

Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT



Table 19. Anthesis-silking intervals (ASI) of two varieties of maize grown on Wang Hai Soils

under different levels of nitrogen fertilizer application.
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Fertilizer application NS3 NSX052014 Average
kg N-P,O5-K,O/rai

0-10-5 1.3 23 1.8
5-10-5 1.7 2.7 2.2
10-10-5 1.7 2.0 1.8
15-10-5 1.3 2.3 1.8
20-10-5 1.0 2.0 1.5
Average 1.4 B 2.3

cv (@) 19.90%, cv (b) 33.77%, F-test: A = * B =ns, AxB = ns

* . significant different at 5% levels of probability, ns: not significant different

Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT

Table 20. Plant height at 60 days after planting of two varieties of maize grown on Wang Hai

Soils under different levels of nitrogen fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,O5-K,O/rai (cm) (cm) (cm)
0-10-5 217.9 202.4 210.2
5-10-5 220.8 205.4 213.1
10-10-5 219.8 208.9 214.4
15-10-5 215.4 204.5 210.0
20-10-5 217.4 203.9 210.7
Average 2183 A 205.0

cv (@) 3.81%, cv (b) 1.96%, F-test: A = * B = ns, AxXB = ns

* . significant different at 5% levels of probability, ns: not significant different

Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT
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Table 21. Ear height at 60 days after planting of two varieties of maize grown on Wang Hai Soils

under different levels of nitrogen fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (cm) (cm) (cm)

0-10-5 114.5 106.8 110.7

5-10-5 121.6 109.0 115.3

10-10-5 118.1 109.5 113.8

15-10-5 114.4 109.0 111.7

20-10-5 116.2 107.8 112.0
Average 117.0 108.4

cv (a) 8.71%, cv (b) 2.83%, F-test: A = ns, B = ns, AXB = ns

ns: not significant different.

Table 22. Root lodging of two varieties of maize grown on Wang Hai Soils under different levels

of nitrogen fertilizer application.

Fertilizer application NS3 NSX052014 Average

ke N-P,0s5-K,O/rai (%) (%)

0-10-5 4.6 3.0 3.8

5-10-5 3.2 4.9 4.1

10-10-5 33 33 33

15-10-5 4.9 4.0 a4

20-10-5 2.3 52 3.8
Average 3.6 4.1

cv (a) 132.24%, cv (b) 60.82%, F-test: A = ns, B = ns, AxB = ns

ns: not significant different.

Table 23. Stalk lodging of two varieties of maize grown on Wang Hai Soils under different levels

of nitrogen fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,05-K,O/rai (%) (%) (%)
0-10-5 39.2 77.3 58.3
5-10-5 224 66.3 a4.4

10-10-5 28.8 51.4 40.1
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15-10-5 37.4 37.5 374
20-10-5 44.5 65.1 54.8
Average 34.5 59.5

cv (a) 37.82%, cv (b) 29.51%, F-test: A = ns, B = ns, AxB = ns
ns: not significant different.

Table 24. Grain yield of two varieties of maize grown on Wang Hai Soils under different levels

of nitrogen fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,05-K,O/rai (kg/rai) (kg/rai) (kg/rai)
0-10-5 1,008 1,007 1,007
5-10-5 942 1,171 1,056
10-10-5 942 1,182 1,062
15-10-5 1,042 1,114 1,078
20-10-5 965 1,161 1,063
Average 980 1,127

cv (a) 18.34%, cv (b) 7.56%, F-test: A =ns, B = ns, AXB = ns

ns: not significant different.

Table 25. Days to tasseling of two varieties of maize grown on Wang Hai Soils under different

levels of phosphate fertilizer application. (Unit: days)

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (days) (days) (days)

10-0-5 53.0 48.0 50.5

10-5-5 533 48.0 50.7

10-10-5 52.0 a7.3 49.7

10-15-5 523 47.0 49.7

10-20-5 50.7 47.0 48.8
Average 523 A 47.5 B

cv (a) 3.96%, cv (b) 2.15%, F-test: A =* B =ns, AxB = ns
* . significant different at 5% levels of probability, ns: not significant different.
Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT
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Table 26. Days to silking of two varieties of maize grown on Wang Hai Soils under different

levels of phosphate fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,05-K,O/rai (days) (days) (days)

10-0-5 53.7 50.0 51.8 ab
10-5-5 54.7 50.0 523 a
10-10-5 53.0 49.3 51.2 bc
10-15-5 53.3 49.3 51.3 abc
10-20-5 52.3 49.0 50.7 c

Average 534 A 49.5 B

cv (@) 2.56%, cv (b) 1.56%, F-test: A=* B =* AxB =ns
* . significant different at 5% levels of probability, ns: not significant different.
Means of main-plot in a row and means of subplot in a column followed by a common letter are not

significant different at 5% level of probability by DMRT

Table 27. Anthesis-silking intervals (ASI) of two varieties of maize grown on Wang Hai Soils

under different levels of phosphate fertilizer application

Fertilizer application NS3 NSX052014 Average
kg N‘on5‘Kzo/rai

10-0-5 0.7 2.0 1.3

10-5-5 1.3 2.0 1.7
10-10-5 1.0 2.0 1.5
10-15-5 1.0 2.3 1.7
10-20-5 1.7 2.0 1.8
Average 1.1 2.1

cv (@) 41.13%, cv (b) 21.21%, F-test : A = ns, B = ns, AxB = ns, ns: not significant different.

Table 28. Plant height at 60 days after planting of two varieties of maize grown on Wang Hai

Soils under different levels of phosphate fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,05-K,O/rai (cm) (cm) (cm)
10-0-5 216.8 204.3 210.6

10-5-5 209.7 206.9 208.3
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10-10-5 217.0 211.7 214.4
10-15-5 213.0 202.4 207.7
10-20-5 219.1 205.7 212.4
Average 215.1 206.2

cv (a) 16.18%, cv (b) 14.84%, F-test : A = ns, B = ns, AxB = ns, ns: not significant different.
Table 29. Ear height at 60 days after planting of two varieties of maize grown on Wang Hai Soils

under different levels of phosphate fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (cm) (cm) (cm)

10-0-5 112.8 107.7 110.2

10-5-5 113.7 109.4 111.6

10-10-5 115.7 113.0 114.3

10-15-5 116.6 108.4 112.5

10-20-5 118.0 110.1 114.0
Average 1154 A 109.7 B

cv (@) 0.39%, cv (b) 3.93%, F-test: A =** B =ns, AxXB = ns
** . significant different at 1% levels of probability, ns: not significant different.

Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT

Table 30. Root lodging of two varieties of maize grown on Wang Hai Soils under different levels

of phosphate fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (%) (%) (%)

10-0-5 55 11.0 8.3

10-5-5 2.2 7.2 a.7

10-10-5 4.6 6.5 5.5

10-15-5 33 3.9 3.6

10-20-5 2.6 3.6 3.1
Average 3.6 6.4

cv (@) 196.13%, cv (b) 82.91%, F-test: A = ns, B = ns, AXB = ns, ns: not significant different.
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Table 31. Stalk lodging of two varieties of maize grown on Wang Hai Soils under different levels

of phosphate fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (%) (%) (%)

10-0-5 45.8 53.0 49.4

10-5-5 a7.1 64.8 55.9

10-10-5 34.7 67.1 50.9

10-15-5 45.0 62.4 53.7

10-20-5 20.6 65.3 43.0
Average 38.6 B 62.5 A

cv (a) 22.58%, cv (b) 47.68%, F-test: A = *, B = ns, AxB = ns
* . significant different at 5% levels of probability, ns: not significant different.

Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT

Table 32. Grain yield of two varieties of maize grown on Wang Hai Soils under different levels

of phosphate fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,05-K,O/rai (kg/rai) (kg/rai) (kg/rai)
10-0-5 1,019 1,155 1,087
10-5-5 994 1,156 1,075
10-10-5 1,080 1,217 1,148
10-15-5 1,036 1,158 1,097
10-20-5 1,066 1,232 1,149
Average 1,039 1,184

cv (@) 10.65%, cv (b) 5.37%, F-test: A = ns, B = ns, AXB = ns, ns: not significant different.



Table 33. Days to tasseling of two varieties of maize grown on Wang Hai Soils under different

levels of potash fertilizer application.
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Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (days) (days) (days)
10-10-0 54.3 a8.7 51.5
10-10-2.5 53.0 48.3 50.7
10-10-5 53.7 49.3 515
10-10-7.5 54.0 a8.7 51.3
10-10-10 54.7 a8.7 51.7
Average 539 A a8.7 B

cv (@) 4.27%, cv (b) 2.51%, F-test: A=* B = ns, AXB = ns
* . significant different at 5% levels of probability, ns: not significant different.

Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT

Table 34. Days to silking of two varieties of maize grown on Wang Hai Soils under different

levels of potash fertilizer application. (Unit: days)

Fertilizer application NS3 NSX052014 Average

kg N-P,O5-K,O/rai (days) (days) (days)
10-10-0 55.0 51.0 53.0
10-10-2.5 54.3 51.0 52.7
10-10-5 55.7 51.7 53.7
10-10-7.5 55.0 50.7 52.8
10-10-10 56.3 51.0 53.7
Average 55.3 A 51.1 B

cv (@) 1.78%, cv (b) 2.35%, F-test: A = **, B = ns, AxB = ns
** . significant different at 1% levels of probability, ns: not significant different.
Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT
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Table 35. Anthesis-silking intervals (ASI) of two varieties of maize grown on Wang Hai Soils

under different levels of potash fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,O5-K,O/rai

10-10-0 0.7 2.3 1.5
10-10-2.5 1.3 2.7 2.0
10-10-5 2.0 2.3 2.2
10-10-7.5 1.0 2.0 1.5
10-10-10 1.7 2.3 2.0
Average 1.3 2.3

cv (@) 79.06%, cv (b) 31.10%, F-test: A = ns, B = ns, AXB = ns, ns: not significant different.

Table 36. Plant height at 60 days after planting of two varieties of maize grown on Wang Hai

Soils under different levels of potash fertilizer application. (Unit: cm)

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (cm) (cm) (cm)
10-10-0 202.4 194.0 198.2 b
10-10-2.5 208.2 193.4 200.8 b
10-10-5 201.0 196.4 198.7 b
10-10-7.5 2125 204.0 208.2 a
10-10-10 199.0 196.2 197.6 b
Average 204.6 196.8

cv (@) 4.17%, cv (b) 2.96%, F-test: A = ns, B = ns, AxB = ns, ns: not significant different.

Table 37. Ear height at 60 days after planting of two varieties of maize grown on Wang Hai Soils

under different levels of potash fertilizer application. (Unit: cm)

Fertilizer application NS3 NSX052014 Average
kg N-P,05-K,O/rai (cm) (cm) (cm)
10-10-0 109.5 100.0 104.8
10-10-2.5 112.0 103.9 108.0
10-10-5 110.2 102.0 106.1

10-10-7.5 111.7 106.8 109.3



10-10-10 108.0 102.4 105.2

a1

Average 110.3 103.0

cv (@) 7.71%, cv (b) 4.48%, F-test: A = ns, B = ns, AxB = ns, ns: not significant different.
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Table 38. Root lodging of two varieties of maize grown on Wang Hai Soils under different levels

of potash fertilizer application at Nakhon Sawan Province during 2015.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (%) (%) (%)
10-10-0 1.6 1.3 1.5
10-10-2.5 1.3 0.3 0.8
10-10-5 2.6 0.0 1.3
10-10-7.5 0.3 0.7 0.5
10-10-10 1.3 0.6 1.0
Average 1.4 0.6

cv (a) 142.43%, cv (b) 120.77%, F-test: A = ns, B = ns, AXB = ns, ns: not significant different.

Table 39. Stalk lodging of two varieties of maize grown on Wang Hai Soils under different levels

of potash fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (%) (%) (%)
10-10-0 37.8 85.9 61.8
10-10-2.5 31.7 88.7 60.2
10-10-5 34.1 76.8 555
10-10-7.5 58.7 90.6 74.7
10-10-10 45.1 91.6 68.4
Average 41.5 B 86.7

cv (a) 12.24%, cv (b) 23.96%, F-test: A = ** B = ns, AxB = ns

** . significant different at 1% levels of probability, ns: not significant different.

Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT
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Table 40. Grain yield of two varieties of maize grown on Wang Hai Soils under different levels

of potash fertilizer application at Nakhon Sawan Province during 2015.

Fertilizer application NS3 NSX052014 Average
kg N-P,05-K,O/rai (kg/rai) (kg/rai) (kg/rai)

10-10-0 884 1,081 983
10-10-2.5 934 1,143 1,039
10-10-5 917 1,109 1,013
10-10-7.5 994 1,175 1,085
10-10-10 847 1,138 993
Average 915 B 1,129 A

cv (a) 8.52%, cv (b) 12.29%, F-test: A =* B =ns, AXB = ns
* . significant different at 5% levels of probability, ns: not significant different.
Means in a row followed by a common letter are not significant different at 5% level of probability by

DMRT

Table 41. Value to cost ratio (VCR) of nitrogen fertilizer application for maize grown on

Wang Hai Soils at Nakhon Sawan Province during 2015

Fertilizer application Grain Increase Gross Expenditure Net return VCR
kg N-P,05-K,O/rai yield yield returns on fertilizer (Baht/rai)
(kg/rai) (%) (Baht/rai) (Baht/rai)

Nakhon Sawan 3 variety
0-10-5 1,008 - - : . -
5-10-5 942 -6.5 -504 135 -639 -0.62
10-10-5 942 -6.5 -502 271 -773 -0.53
15-10-5 1,042 3.4 258 406 -148 0.24
20-10-5 965 -4.2 -326 542 -868 -0.27

NSX052014 variety
0-10-5 1,007 - - - - -
5-10-5 1,171 16.3 1,251 135 1,115 1.55
10-10-5 1,182 17.4 1,335 271 1,064 1.42
15-10-5 1,114 10.6 813 406 407 0.75
20-10-5 1,161 153 1,174 542 633 0.97

Note: price of maize grain: 7.63 Baht/ke, price of fertilizers: urea 623 Baht/50kg, triple superphosphate
1,200 Baht/50kg, potassium chloride 900 Baht/50kg.
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Table 42. Value to cost ratio (VCR) of phosphate fertilizer application for maize grown on

Wang Hai Soils at Nakhon Sawan Province during 2015

Fertilizer application Grain Increase Gross Expenditure Net return VCR
kg N-P,05-K,O/rai yield yield returns on fertilizer (Baht/rai)
(kg/rai) (%) (Baht/rai) (Baht/rai)

Nakhon Sawan 3 variety
10-0-5 1,019 - - - - -
10-5-5 994 -2.4 -185 261 -446 -0.27
10-10-5 1,080 6.0 a67 522 -55 0.50
10-15-5 1,036 1.7 135 783 -647 0.11
10-20-5 1,066 4.6 358 1,043 -686 0.24

NSX052014 variety
10-0-5 1,155 - - - - -
10-5-5 1,156 0.2 13 261 -248 0.02
10-10-5 1,217 5.4 475 522 -47 0.50
10-15-5 1,158 0.3 28 783 -754 0.02
10-20-5 1,232 6.7 594 1,043 -449 0.41

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: urea 623 Baht/50kg, triple superphosphate
1,200 Baht/50kg, potassium chloride 900 Baht/50kg.



Table 43. Value to cost ratio (VCR) of potash fertilizer application for maize grown on

Wang Hai Soils at Nakhon Sawan Province during 2015

a5

Fertilizer application Grain Increase Gross Expenditure Net return VCR
kg N-P,05-K,O/rai yield yield returns on fertilizer (Baht/rai)
(kg/rai) (%) (Baht/rai) (Baht/rai)
Nakhon Sawan 3 variety
10-10-0 884 -
10-10-2.5 934 5.7 383 75 308 0.44
10-10-5 917 3.7 247 150 97 0.26
10-10-7.5 994 124 840 225 615 0.83
10-10-10 847 -4.2 -284 300 -584 -0.26
NSX052014 variety
10-10-0 1,081 -
10-10-2.5 1,143 5.7 473 75 398 0.55
10-10-5 1,109 2.6 215 150 65 0.23
10-10-7.5 1,175 8.7 717 225 492 0.70
10-10-10 1,138 53 433 300 133 0.40

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: urea 623 Baht/50kg, triple superphosphate

1,200 Baht/50kg, potassium chloride 900 Baht/50kg.
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Figure 1. Daily rainfall and air temperature at Loei Agrometeorological Station, Na Pong

Sub-District, Mueang District, Loei Province during January to December 2011
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Figure 2. Daily rainfall and air temperature at Loei Agrometeorological Station, Na Pong

Sub-District, Mueang District, Loei Province during January to December 2012
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Figure 4. Response of Nakhon Sawan 3 maize to potash fertilizer application

in Wang Saphung Soils at Loei Province during 2011 and 2012
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Figure 5. Daily rainfall and air temperature at Nakhon Sawan (Takfa)

Meteorological Station during January to December 2013
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Meteorological Station during January to December 2014
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Figure 7. Response of Nakhon Sawan 3 maize to nitrogen fertilizer application in Korat Soils

at Nakhon Sawan Province during 2013 and 2014
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Figure 8. Response of Nakhon Sawan 3 maize to phosphate fertilizer application in Korat Soils

at Nakhon Sawan Province during 2013 and 2014
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Figure 9. Response of Nakhon Sawan 3 maize to potash fertilizer application in Korat Soils

at Nakhon Sawan Province during 2013 and 2014
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Figure 11. Response of maize to nitrogen fertilizer application in Wang Hai Soil

at Nakhon Sawan Province during 2015.
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Figure 12. Response of maize to phosphate fertilizer application in Wang Hai Soil

at Nakhon Sawan Province during 2015.
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Figure 13. Response of maize to potash fertilizer application in Wang Hai Soil

at Nakhon Sawan Province during 2015.
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