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Response of Promising Hybrid Maize to Fertilizer Application in Alkaline

Soils
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Abstract:

Fertilizer application is an important factor 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 4 alkaline soils at
Nakhon Sawan Province i.e. Takli Soil during 2011 cropping season, Lop Buri Soil during
2012 cropping season, Lam Narai Soil during 2013-2014 cropping seasons, and Samo Thod
Soil during 2015 cropping season.

The results revealed that nutrients uptake of Nakhon Sawan 3 maize grown on
alkaline soils comprised nitrogen 16.2-18.5 kg N/rai, phosphorus 2.4-3.1 kg P/rai and
potassium 8.6-13.0 kg K/rai. Nutrients loss by removing of grain and cob out of planting area
consisted of nitrogen 7.0 — 13.7 kg N/rai, phosphorus 1.2 — 2.3 kg P/rai and potassium 2.0 —
4.7 kg K/rai. In Takli Soil, fertilizer application at a nutrient level of 10-5-2.5 kg N-P,05-K;O/rai
showed the highest benefit return. When the maize was grown on Lop Buri Soil which had
high fertility, fertilizer application at any levels did not increase any benefit return.
However, the fertilizer should be applied at the lowest rate to support growth of seedling
and maintain the soil fertility for sustainable crop production. Whereas, the production of
maize on Lam Narai Soil which had high fertility but had shallow soil depth less than 65 cm
showed extremely high of yield loss during long periods of erratic seasonal rainfall shortage
during 2013-2014 cropping seasons. This was due to a limitation of root to penetrate and
uptake water and nutrients. The maize grown on Samo Thod Soil which had moderate
fertility showed that the optimum nutrient levels of fertilizer application for Nakhon Sawan

3 and NSX052014 were 15-0-0 and 10-0-0 kg N-P,0s-K,O/rai, respectively.
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sntnidesniuszesiidnlnadesnislidlusiinudes Tugguand 2555 manszanefvesly
routrsaiianesniuiiilnnelufiindusseznatldonuunntnietu 2 g folugaetud
11-25 figuigu 2555 sauszeznan 15 Ju Sudinasusiaiies 13.7 fadluns (Figure 3) Fainlng
ogluszoniadniulamediudsiosniniszam 7-8 fadwnsietu eransenudenisiaigiule
waznslinananvesdrilnald Armon (1974) snesudwmnndnlneailugassrezasydviams
Srduuarlunoufinveanaeniag wwvilvinandnanas 25 Weosidud Tugguand 2555 1éiAnduiis
Pra8nasalutaetuil 15-28 nsngiew 2555 saszeinan 14 Yu SUTuausaudios 20.0 faduns
Fadussesfitilnmeennenuazasiuudn Fuinlnadesniniszana 10 fadwnsdoty waze1s
fransznusionslinandnvosdnlnald d flows uasaae (2250) eerwiwmndrinaidosdn

U s g 1 IS o 4 a ¢ @ (3
‘W‘Llﬁq’s;jﬂNﬁm%?ﬂuﬂuﬂﬂﬂ@@ﬂﬂ@ﬂm&lﬁﬂ'ﬂ%&la&la(ﬂﬁ@aﬂ 44 \UasLgus

U+ 1 a a 4% a b4 z:l' a U a

HavaIMslddedanisiaseyiulauaznisiinananvasdnalnanugnlufusaynmu

any3 gauand 2555
Y Y

a a A& a Ao ¢ aa N o Py ¢ < &

\WeannyanuanysiuAuniaugauanysalgenn Ineldunieinggeda 2.95 Wesidud
wazuiinIsnszANefrauTNALTAzAnN el U Bl uszazaUTEI 2 dUAN ARTU 2 9249 Tu
srggNilnailony 25-39 Tunawan wazieny 59-72 Junasgn usdnlnadslvnandnaaudiegs
Wiy 990 Alansusals wavusludlunssuisnladedns 0-8-4 Alandu N-P,OsK,0 Aals Selvinandngs

wie 967 Alandusals uaslinuanuuandeseninnssuianlddaunnsdneiu (Table 5)

v v X v sw ¢ ¢ = a a
ﬂ'J']llﬁa\'iﬂ"liﬁ']ﬁ!a']“qﬁsua\‘i‘l]']'ﬂWﬂLaﬂﬂﬁﬁqquUﬂia?iiﬂ 3 VIUQﬂIuQUﬂ'N‘Qﬂﬂu
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=

mnTsismennsludusing o vesiminaiuguasmssd 3 fiugnlugaAuany3
ywuin lulpsauiinndudugsgaluduvenndn dallulasiaudussduszneuindes 1.55 Wosldus
sesasunfudrnvedudailulasauiussduszneuiade 0.63 Woiidud dmvesddu nuiln uas
# fhlmsiulumnududusi 1wde 052 040 way 0.30 Wedldud awawy Wevhanududy
vossmonsludiuing 9 vedinlnawasiwiinuiwewusasdiudunnUinunsgaldsn
onsllazanludiusineg veatnlng wudh dmlnaiuguasanssd 3 Augnluyaiuawyiinsgald
lulasiauade 1850 Alansu N siels vidoldlulnsiauade 19 n3u N denandn 1 Alandy uawdl
Usrdnsnnlunslilulasiauamandolsiode 54 Alanfuselulasauiidrilnageliviommn 1
Alaniu (Table 6)
amndssmsleaedavestlnanuindvinadesnndleitsuiisuiuinunsgs
THllmsion veaveSadulngjavaveglumdnduiu lnefmnududueds 026 wWosidud dw
vleavosaludu Tu nuiln uazds Muvdinaries 1Ay 0.20 Wesldud Warwanduuiuumsgn
Tealefaavmanuin dvilwaiugunsaissd 3 fgnlugaduanyd geldveavie¥ande 2.43
Alansu P siols videldvleavesaiade 2 n¥u P sewandn 1 Alan3u windnlnageldwoanesaly
Uhinnutien uddmlnaissdniiuduasassd 3 Sussdvsamlumslieaneyaadsnandelfiode
407 Alan3usioveaiesaiidrilnagelivinun 1 Alansu (Table 6)
dauanufeinTinwnaldeuvestirlnanuinduiniadesninlulasiaunduinnidn
Woavesa Inuvaw@esudiulugazanludiuvesdunazluunnitdiuvesudn Inenuinanuidudy
voslnuna@oslusu 5 n1uiln wéa warlu 1@de 0.73 050 051 042 uay 0.22 Wesldud
iy Fralnadssdnfiuguasanssd 3 Augnlugaduany? eeldlnunadeuimuaiaie 8.62
Alanfu K dels vieldlnunadoniads 9 nfu K denandn 1 Alandy waziluszansamlunisly
TnunaBouaiamananls 115 Alan3u deUsinalnunadeniigald 1 Alan3u (Table 6)
FedudsagUldindninadesdniiuguasaissd 3 Avgnlufusmsgeiuany3lugguan®
2555 fnsgeldlulasiou vleavesa uarlnunaidon 1wde 1850 243 wag 8.62 Alansu N P uas
K dels dmsuuiinusgemsiiggmeseniuaniuiilasnisinandneenludsliuniudnuasds
Usgnaumelulasiau 13.70 Alansu N sels veanesa 2.25 Alansu P sals (Weuwihneaneasa
ndereaia 5.15 Alansu P,0, sals) uavlnunadeoy 4.68 Alansu K sials (Wisuwinlwunaey
nndelnuny 5.62 Alan3u K,0 ssls) (Table 6) Fssndudosladovmvsnduluiiosnwanniwdiu

Tyidnenmnsuanegnedadusaly

N13MBUANBLWRSINRMTVaY 1 InaluyaRuany3
Flnaiuguasadssa 3 Avanluyaiuanyslugauant 2555 navauessdeedaguin

wiTeslinandaiuduandseaudnsdelulasiau 12 Alansu N sdels wasderean 12 Alansy
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P,Os siols usinandniiuTuliies 2.58 uaz 5.29 wWeosigud 1nnssuisnlulddelulasiaunazle

£

Woan auany wagnuItalnaldnevausssiedelnuny Tumenduiu nsladelnunyiugull

wualduyilinandnanmas (Figures 4-6)

3 Y + a w & o ¢4 a
HARdUUNUNILATEFAEN TIN5 IdeTunsnant 1 lnaRessdndInuanlufusieyn

Auany3 gauand 2555

q
N1TIATIEVHANDURNUNILATYANAATAIETD VCR WIBUMEUALANAIIINNITAYY
1l deiiiuduainnssuisaununsenssuisnlilddelulasiau Jeveans wasdalnuny

wuinssudsnladelulasiau Jevieawln wazdelnuny Wnduainnssuisaiuny inanauwnull

€

UAANITAMU AITUNINTI TN T TBINARBULNUNNLATYEAmansTuLdIed 919liday

Do 2D

nHudedlaly udaglinoiAnnudsduluniman msinsuiluudvesnisinuminginsiusa
Mg
3) Anwnisnauauasdenislétiovasdnlwaissdniiusiidulufudrsyafudunsen qg
Ugnt 2556-2557

HadLATIEAUNauUan

HAIATIVAUYARUAIUNTIE0] wUaununIns UrudussiAey fuagudisgy 6nemnin
il faiauasanssd wud Auvuisziuanudn 0-20 v, fieianudunsa-ng 7.33 uvdeing
2.12 Wedidud Weawesatiduusglovd 9 fadniusdenlandu waslwunadendiuandouls 233
fadnfudeilansy  dwfudniiszduniwdn 2050 wufmns  Saanudunseeng 7.22
Juvdeing 208 Wedliudveaviesafiluvsslon] 4 fadnfusioflandy  uwazlwunadendi
waniaeuld 193 fadnsusioflansu (Table 8) dndufusideu flmuanuauyseigs usonedl
Formeuidulsslevivemleanada uavannamsnaeuaudnvemindaiu wut lufiud
ynoaosdniidoiudn 65 iwufues deindnduiuiu Fafutadeiisisndofnnmeurudsld

Wesnnduanunsadninuinlilddes wazdrdanislaveuvessniivlunisldihwazsnemns

danmgiiennie gaugnd 2556 was U 2557

Tuggugn¥ 2556 Ugndnlwaiuil 6 fquieu 2556 wuin sausiuil 18 nsngAN 2556

o A

297UN 1 A91AN 2556 LAANMZHUKLAIEIIWIUDY 2 dUAN TUSUNUNUsIN 22.8 Tadiuns J9lu
SzEAMINa1ITNAeNY 42-56 Tundelgn FudussuzeanneniasdeIn sulluUsuIaNIn we

USunauinNlasuldfganalAAINAINISUBITIIINA UDNINNTIUYIITENINTUN 10-21 F9nAL

1%
o

2556 52158881281 111U JUTurauudidusn 13.3 Jadwwnas (Figure 7) 39luszaziianfinaid

t1alwafieny 65-76 Tundslgn Wusseeniinsairundauwaziinnnudesnisuntudunauin sy
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#imasngguand 2556 dlnadszauniazaintinds 2 seey fedudsdsmansgnusonnnudy
Usgloviveatonaznislinandndnlun Armon (1974) eauimndnlnaviatiludissses
Windulamsdduuarludeuflazeanaeniar ashlianananas 25 wWeddus mnwadilugag
fausoanmendfaunseiaduadiaudn wwvinliinanananas 50 wWeddud uazannismeaosves
Grudloyma et al. (2005) uaw Mwws uazani (2250) wuin windalneuntinlugasesnsen fua
slnananiadsvesininadesdnignaay anas 44-53 Wosiius waz Amon (1974) 9189797
mndmlnarathlurimdansssrainaudnauysaiud wwvhlinandnanas 21 Wesidus
dalunguan® 2557 Ugndmilwatudl 7 wguaieu 2557 wudh faansluiiedng
g1 Raueduil 19 nangiau 2556 audetudl 11 Asnew 2556 Tawsvezaa 24 Yu laeduium
dusalutissznandnd e 244 fadwns (Figure 8) Fudusveriidnlnamdaiaude
wazdoamsldthlutiinaumn  fudulehlinlnelifsdeassaumdemesenaninduoe

4N

navaImsidelulasiaudanisasyiiulauaznislinananvasdnalnalufuseyn
Audwseal nauanl 2556

Tugaugnd 2556 412 lnaldSunansgnuannameduisiiseniuiu 2 svee ldunfieny
42-56 SundsUgn waz 65-76 Sundsgn Faduszeziitinnneglusreresnnonuazairandn
Feiueilidnineliuanseinisnevaussetouaslinandndeud s osmnusednd awnis
THsvesiinduiuegifuanutuiu mndufiamutush erwaunsalunisazaeldvestofiatulion
wagsilifimsnemsildandeluldldluuiinades ddulugeuand 2556 41alnadesdng
fiuguAsanssd 3 Mgnlufussyaiudunsienl Aldesnsirneg Ielinandnlsiunnsrsiuneada

Inelvinananedy 648 Nlansusals

Anudasnssmemsvasdalnadesdniiusuasaissd 3 diugnludusinsyadug
w1380l

drlnadssdnivusunsarssd 3 Augnluudsgaiudiuiseal fuumunisgald
Tulnsiau 16.34 Alan3u N sials Weaneda 3.05 Alansy P sals uaglnunaloy 13.05 Alandu K sels
Tnelulnsiauuazvleanesadwingegluduvesndn Jedamudiduveshilanaugsis 1.75 Wosidud
winleamesailuuiinaeaidiewFeuiisuiuhlnsiou lnowuiudeineavledadusesduszney
Ay 029 Wesldud sesasnegludiuvedly diu muiln uazds dnlwumadendiulngazanoglud
fiu Faslaaduduvednunadouade 1.77 wWesldus (Table 10) wazainuandmads 648 Alan3u
fels Uinasmoimsiiegludruremandn (1dn) uasds Saduduiitioenlunnituiivszneudas

Tulwsiau 7.04 Alansu N sials Weavlada 1.22 Alaniu P sels viawisuwinneanesaanlenaams
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2.79 Alansu PO, sials uaslwuva@en 1.95 Alansu K siols wiawisuwinlnuna@enandelnunsy
2.34 Alansu K20 nals

a 1

3 Y + a w & o ¢4
HARdUUNUNIIATEFAEN TIN5 IdYeTunsnant 1 lnaRssdndnuanlufuansya

Audnseal gauant 2556

Wentilualasunansenuainaeluiisglussesninilnneglussesoanaanuas

I
v v =2 o

afraudn dedudwilidalnalivansenmevaussietouarlinananaeutiieinlugguand
2556 uazkanAnAeefouiaualugguand 2557 ffudeduimmaneuunumaasusaans
Mnmslienuinnsliowmiialiusnusinemsiissiusis q Tinansuunuldduruinisamu
dewFsuisuiunssuitmuauiiiiviinasinemisainiewadl 0-10-5 10-0-5 uay 10-10-0
Alansy N-P,0s-K,0 mals
1) Anwimsnevsuasianislidevastialnadssdn iiusiviulufudiayafuauanan
HaLATIEAUNaUUaN
HAATIVRUYRAUALENEn LUameaes A5 Audideiuliunsaissd duagudiey
sunonniin dminuesassd wuil Auvuissduenudn 0-20 wuRwes Slmanuidunsa-eng
7.22 BuvFeing 1.61 Weosdus woarledamdulselowl 12 fadndudeilaniy uaslnwunadend
uanwasuls 89 fadnusedlansy diufuaisiisediuaadn 20-50 wuRmg Jaeandunsa-
fina 7.23 BunFedng 1.41 wWesiud woavledaiulselowi 6 Tadnfusoflaniy warlnuvaidoy

=

fuanwdsuly 55 fadnsudenlansy (Table 12) @

v & a 1 1

Jaduiuniufisendussgou daugay

LS (% ! v A:’{J o 6
ﬁMl&imi%@UﬂWUﬂa%‘i L‘Wll’]%LLﬂﬂ?iUQﬂGU’]’JIW@LaENﬁW]

dnmniiannia gauand 2558

mavnaeslugaiuatenon Ugninlnadlodud 15 fquieu 2558 Usinarulutasiiugn
P1alwe Fefudl 12 nanan 2558 TUTusmwintu 766.6 Tadluns (Figure 9) urlurisszezia
fandmrtusinsnszaeialiaiiaue wunsissesudussesnasuiui 2 ssoy swesuan
Artunevdannugndnlng saustuil 15 fqueu 2558 launseisiatudl 27 nangiau 2558
sszezan 42 Yu SUTunaslusw 432 fedwns desinandnlnneglussoziadyiulams

1 [ 1

Adunazluaunsenuindssezeannan 15919 WS aAINaE1UN VN IARNANANUBIT1 NG

Y

3

anadlity 25 Wesdud (Armon, 1974) uaziinavihliuszansnimnislddevesdnineantosas
pounlminnzHuNY9BnATIluYIeTun 17 dwnan 2558 Be3ufl 9 Augieu 2558 FausvEELIaN
23 u IUsunai ey 21.1 adwns (Figure 9) Fadnssezladainandnlnaiieny 63-86 Tu

waalan Wusseendnilnpeennen nawnas wazaiaudn adnlnadanudesnisuigean Ay
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Seonvdmansenuvilinandnanadld Armon (1974) s1e91win mndrlnewaiilutisdusesn
pondfaunsziasuaandn awvilinandnanas 50 Wedldud luvaie?l Grudloyma et al.
(2005) uay ww§ wazAny (2250) 99U Fnlnadesdrinuadlvandaindevosdnnlng
anas 44-53 Wesiiud mnvniludisesnaen wag Amon (1974) s1eauindninediunsinlugag

MR INTTEEATINARANYTalET gylinandnanas 21 wWesidud

wavasnslitelulasiaudeninasyiulauasnislinananvasdTnadesdnTluau
AsYnfAuaNeanan gauand 2558

Fninadesdignuasiuguasanss 3 waswug NSX052014 fiugnlufusnwyafuauenen
Tugquant 2558 melinsdnnistelulpsiouiisziusing o fu wuin mslidehdasiausnging 9 l
vinliiueenmendiguandaiunealia (Table 13) urilnadeTusannanduilivedwildeddgy lny
Tnlnmeensendaudlirfigaslolaelulnsiousam 20 Alanu N siols (Table 14) uslsivilsiszoziing
swrirsTueanaendfuay Susenmenduidiounndneiuneadia (Table 15) uenaini nisldelulnaiaui
80519119 9 Wifinavinlinnugeiu anuasiln wasesidudsiudu unnAnaiu (Tables 16-18) wavinli
Fnlnalinananuandnsiueesiiodiny Tnonssuasilddelulasiausns 20 Alanfu N siels 1
wanangsan wiliuandnsninnssadsalddelulasiou 10 uay 15 Alan3u N sels (Table 19)

1 1 v 6 1

WaSeumisuanuuanansenineiug nuin Tlnadesdiignuaniuguasadsse 3 way

9

g NSX052014 Hiusenaenday Tueenaendiidle szezvineseningiueannendifuaz Jusannendy
o uazmugeilinuanssfuegelitedndy Tneusunsanssd 3 Tfusennendiiods 585 Juvds
Uan Juseneendiidle 62.2 Tundwgn sveevinesenineiusennendidiayiveenaansaidle 3.7 Tu
wazAugeiiniede 96.9 wuiluas Tuvasdiiug NSX052014 fifusennondflade 56.1 Sundsugn
Tueanaanddley 58.7 Tunaan seugvinesenineiusannendidiayiusanaendiiile 2.7 U uay
Awigeilniade 80.7 lwuRuns (Tables 13-15 and 17) waziduihidanaindnlnasiug NSX052014 7
Wesduddudureudiegs wde 11.0 Wesidud luvueiifusuasanssd 3 fesifudduduiios 15

\Wosldus (Table 18) agalshionu wud1 dmlwavia 2 Wug Tinandnliunnsnsiunseds (Tables 19)

navasnslileneaindanissyaulauaznislinandnvasilnaiesdndnuan
lufusnsynfiuasanan gauant 2558
msfnwmavaaMslddeloamnnsziusineg aaniswsaiaulauasnisinandnvastnilng

wesdnilufusnsyafuatenen gauant 2558 wuin mslddeneamndnsieing q vilidnlneiiiy

o v

panAaNsiy Jusenaandily srerrinesenintiueennendliuaz Tuaanaandiily (AS) mNNgIRU

AugEln Wesiuddudn uaznislinands liuanmaneiun1eada (Tables 20 - 26) agalsiniy

£%
a

widmanastalnadssdnilugeiuavevenlnglildleneansaglvinandaliunnsiminnssuisld
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Jevloawln Tunsujualutianneiesugianna inwasnsonalidnlusedddeoams usinndu

UjtRuilnamenluszeznauivsinaibinugauauysalvesiuwazdnenmnisnanvosiiu

a

anas lWinelvifinmananinnudsgy Aiudesiansandslsunameanesangymesanluainiiug
Tnerandmnduesdusznaulunsdndulalunslddesiueie

A =) ] ! ! v 6 4 v + + v
dawSeuiilsunnuuwanaserinaiug anelimsdanistelulasiunaslelnnylusedu

s (3

ey wud Pralnadesdndiuguasanssd 3 waeiug NSX052014 TTusennenday Jusenaend

3

= %

e augy wWoswuddudy uasnandn lunnd1aiuads (Tables 20 - 21, 23, 25 and 26) u#

¥

Y1lnava 2 g szeerinssenineiusennendiiiay iueannendilowazaugelnuansineiuegie

o w

fdeddey Ineiuguasanssa 3 dssgerineseniniueennendiguaziuesennendidislnds 3.1 1u

o

TuvaugAiiug NSX052014 Hsveevnasenineiusennendiiuaz iusenaanduilowndy 2.2 Ju (Table

22) AnugaElnvesiuguasadssA 3 Wiy 97.1 lwuimes diunnugslnvasiug NSX05201 wadey 83.7

Y 9

WURALLAS (Table 24)

Havansldlelnunvdanissgyivlnuaznisiinananvastndlnadesdndnuanly
AunsyanuaNanan gauanl 2558

nsAnwHavaINsdalnunynseiuniag denssgyivlanasnsiinanisnvestiilng

a 1 a

wesdniludussyafuanenen gauand 2558 wudn MslEdelnunydnsieing 9 vinludlnedi iy
saneendii Jusenmendiily seerrinasenitviusennendidiayiusenaendaile (AS) AsER

WosiuAaual waznslinands liunneaiun1eadf (Tables 27 — 30) aziuldan 91lnadesdn

[ ¢

fiuguAsENssA 3 wawiug NSX052014 fgnludussyniuaeneniisziumugauauysaivesiy
Urunans nmstadelnunaludng 0 - 20 Alandu KO sels Tinandnliunndneiu wionadndudedd
JelnunaludnsfiassagaeiuUnlnunadoniiggmesenlunniiuillaenands Wodnw
ninensavlunsnanfivesnaddu

‘:4' a a ] ] v ¢ v X o s s % o e
LﬂJEJL‘UiEJUL'VlEJ‘UV’Y]']&ILLGWIG]'NiBW']'NWUﬁq NUI GU"I'JIWWLaENaWJWUﬁqU?‘ﬁﬁrJiiﬂ 3 LLaz‘W‘uq

v o v A

NSX052014 flangueennenig engiuesnnendiily uazanugeesinuansiaiuais lngdalnn

Y 9

'
% v YV =

% s (3 IS % % v IS d' U A
NUFUATEAITIA 3 UD1YIUBDNABNAINLANY 56.7 U 2147UDBNABNRAILNYLIAY 60.1 Tu Tuvueg?

9 Y

g NSX052014 flengiusenaendiniafe 54.7 Tu e1giusennensdiiileiaie 56.9 Tu (Tables 27
and 28) @1uANNARNUBUNIINANUSUATAITIA 3 1RdY 96.2 WwuRwnT luuaeiiug NSX052014
fiadugainadie 85.0 lwufuns (Table 31) uiAIUEWY WoSIUARUAY LagNaKEn VBN 2

wug laduansneiunisadif (Tables 30, 32 and 33) wiidnlesiudsuauvestiinaisaosiugly

s

LANAIAUNINEDHA wARUES NSX052014 Hiesiduddudu e 24.6 1Wosud uinnitnug

9

UATANTIA 3 FallUosiFudsuduay 7.8 Wosidusd (Table 32)
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N13NBUANBNB1NDIM5VaIT N luyARuaNanNan

31N response curve (Figure 11) wud1 U1lnaRugUATAITIA 3 waziug NSX052014
novauewolglulasiaulilumudgriuuarliuanseiu Ineinsnevauesielelulasiauasanis
20 Alanfu N siols wagnuirdnlwadis 2 us Agnlufusreypiuauenon lineuauasote
vloauimuazolnuny (Figures 11 and 12) visenandnifewmisde mslddevleamnuazelnuny
TundmInaiuguasanssd 3 uaziug NSX052014 ugnlufusinsyafuaionendslszfuaugay

auysalUunane v linandaiududonssuiisuiunssudsnldladeneamawasdelnuny

a 1

wanaUuUMLATEgAEsnmMsldslunsaadaTnaissdasiugnludusauly
naeyaaudele gauant 2558

91NNTAATIZINANDUNUNAATEgAanslagld Value to cost ratio (VCR) Wud1 113
wamdmlnaassdn flufudsyaiuaovendidiaugauaiysaiuiunans dmuiusuasanssd 3 9
waneuwliduAuinisamuilelddelulnsiau 15 Alansu N dels winslddeveamauageln
uwny inaneuunuliduauinsamuidlewisuifisufunssisililddonoamauaz Jelnuny
AIUARU (Tables 34-36) ﬁﬂﬁ?ﬂﬁ’]ﬂ?immzﬁﬂmﬁﬂ81145615’1 15-0-0 Alansy N-P,0s-K,0 fols
Tuwnigiiiug NSx052014  TinameuunuduAuinisasmuiileldielulasiau 10 Alanfu N sols
winslatenoamanasJeTnunelinanouwmiliduuninisasuiduiioitu (Tables 34-36) fyu
anunsauuzi lilddeludnsn 10-0-0 Alansu N-P,05K0 sials usnnlviinuasnsladelulasiau
Fesethaferdedeatunn dinavhliiuiiveanosauasinunadouanasld faufueasnduses
wusililadewoamauastelnunvludnshgafisniesamefuduiigymesonlunniiuiiiag

NANAR

ayunanInaasuazdatauanue:

1) vinannudeinissnemesininadesdnignuauiufuasassd 3 fivglu
fudnafifirnugauanysaiu unansiseugauanysalgs  Usznoumelulasiau 163 - 185
Alan3u N sals veanesa 2.4 - 3.1 Alansu P sials waglnuva@eoy 8.6 - 13.0 Alan3u K sials

2 Usunusgewnsiigymesonaniufilaswiauasdevosininadosdn Tiug
upsans3n 3 fiugnlufiusine Uszneusmelulasiou 7.0 - 13.7 Alandu N siels Weanesa 1.2 - 2.3
Alansu P sals viaiiguwimeanesaaindeviean 2.7 - 5.3 Alan3u P,Os dels uavlnuvaidey
2.0 - 4.7 Alan3u K sials viseWisuiilnunadeuanlelnwy 2.4 - 5.6 Alansu K0 sials

3) dnsdemmunzaulunisudatiilnadesdmignuanugnlufiueing
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v g o s o« s = a a 1 a a4 v o s
Plnadesdndiuguasassa 3 MugnluAufuiayaiumad Sminuasasa lugguan
U 2554 FagnmlnaldsulSunandunaengguan 917.1 Tadwns nssuisinanaunuAuAinIg

Y+

amuIngaAenssisnldleludng 10-5-2.5 Alansu N-P,0sK,0 sals

3

[ s

% X o cw a' a a AN & a ada ¢
GU']'JIWWLaENﬁW']WNﬁUﬁia'Jﬁiﬂ 3 Wﬂ@ﬂiu@u@qﬂﬁ@@uawuiﬁﬂLﬂu@luvmﬂ?']m@ﬂmaﬂuiﬁu
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Table 1. Chemical properties of Takli Soil before planting
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Analytical parameters

Analytical data

Soil pH

Cation exchange capacity (cmole/kg)
Organic matter (%)

Available phosphorus (mg/kg)
Exchangeable potassium (mg/kg)
Exchangeable calcium (mg/kg)
Exchangeable magnesium (mg/kg)
Extractable iron (mg/kg)
Extractable manganese (mg/kg)
Extractable copper (mg/kg)
Extractable zinc (mg/kg)

7.90

32

2.19

6
311

9,285

151
10
29
1.6
0.3

Table 2. Grain yield of Nakhon Sawan 3 maize grown on Takli Soil at Nakhon Sawan Province

during 2011

Fertilizer application (kg N-P,Os-K,O/rai)

Grain yield (kg/rai)

0-5-5 778 C

5-5-5 1,037 b

10-5-5 1,214 ab

15-5-5 1,267 ab
10-10-5 1,241 ab
10-15-5 1,325 a
10-5-2.5 1,258 ab
10-5-7.5 1,218 ab
Average 1,167

cv (%) 11.48

F-Test *x

** . Significant different at 1% levels of probability.

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 3. Value to cost ratio (VCR) of fertilizer application for maize grown on Takli Soil at

Nakhon Sawan 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)
0-5-5 778 : - - - .
5-5-5 1,037 33 1,980 276 1,704 2.88
10-5-5 1,214 56 3,326 552 2,773 3.45
15-5-5 1,267 63 3,730 829 2,901 3.01
10-10-5 1,241 60 3,535 813 2,122 2.89
10-15-5 1,325 70 a,177 1,074 3,103 2.81
10-5-2.5 1,258 62 3,662 ary 3,185 4.12
10-5-7.5 1,218 57 3,357 627 2,129 3.23

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: ammonium sulfate 580 Baht/50kg, triple
superphosphate 1,200 Baht/50kg, potassium chloride 900 Baht/50ks.

Table 4. Chemical properties of Lop Buri Soil before planting

Analytical parameters Analytical data
Soil pH 7.40
Organic matter (%) 2.95
Available phosphorus (mg/ke) 7

Exchangeable potassium (mg/kg) 121
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Table 5. Maize height and grain yield of Nakhon Sawan 3 grown on Lop Buri Soil under

different levels of nutrient management at Nakhon Sawan Province during 2012

Fertilizer application Plant height Grain yield
(kg N-P,05-K,O/rai) (cm) (kg/rai)
0-8-4 194 967
4-8-4 195 967
8-8-4 194 990
12-8-4 193 992
8-0-4 197 983
8-4-4 194 988
8-12-4 193 1,035
8-8-0 193 998
8-8-8 196 1,015
8-8-12 195 971
Average 195 990
cv (%) 1.74 5.51
F-Test ns ns

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

Table 6. Nutrients concentration and uptake in different parts of Nakhon Sawan 3 maize

grown on Lop Buri Soil at Nakhon Sawan 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 290 0.52 0.02 073 1.51 0.06 2.14
Leave 410 0.63 0.02 0.22 2.58 0.09 0.89
Husk 178 0.40 0.02 0.51 0.71 0.04 0.91
Grain 845 1.55 0.26 0.42 13.09 2.21 3.57
Cob 203 0.30 0.02 0.54 0.61 0.04 1.11
Total uptake (kg nutrient/rai) 18.50 2.43 8.62
Average yield (kg/rai) 990 990 990
g nutrient uptake/kg yield 19 2 9
Nutrients use efficiency 54 a07 115

(kg yield/kg nutrient uptake)
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Table 7.  Value to cost ratio (VCR) of fertilizer application for maize grown on Lop Buri

Soil at Nakhon Sawan Province during 2012

Fertilizer Grain Increase Gross Expenditure  Net return VCR
application yield yield returns on fertilizer  (Baht/rai)
kg N-P,Os-K,O/rai  (keg/rai) (%) (Baht/rai) (Baht/rai)
0-8-4 967 - - - - -
4-8-4 967 -0.03 -2 237 -239 0.00
8-8-4 990 2.36 174 ar5 -300 0.17
12-8-4 992 2.55 188 712 -524 0.15
8-0-4 983 - - - - -
8-4-4 988 0.46 35 209 -174 0.04
8-8-4 990 0.64 a8 a1v -369 0.05
8-12-4 1,035 5.22 392 626 -235 0.32
8-8-0 998 - - - - -
8-8-4 990 -0.80 -61 120 -181 -0.06
8-8-8 1,015 1.77 135 240 -105 0.12
8-8-12 971 -2.67 -203 360 -563 -0.16

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: ammonium sulfate 580 Baht/50kg, triple
superphosphate 1,200 Baht/50kg, potassium chloride 900 Baht/50ks.

Table 8. Chemical properties of Lam Narai Soil before planting

Analytical parameters 0-20 cm depth 20-50 cm depth
Soil pH 7.33 7.22
Organic matter (%) 2.12 2.08
Available phosphorus (mg/kg) 9 il

Exchangeable potassium (mg/kg) 233 193
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Table 9. Plant height and grain yield of Nakhon Sawan 3 maize grown on Lam Narai Soil at

Nakhon Sawan Province during 2013

Fertilizer application Plant height (cm) Plant height (cm) Grain yield
(kg N-P,05-K,0O/rai) at 30 DAP at 60 DAP (kg/rai)
0-10-5 7 103 656
5-10-5 83 100 599
10-10-5 81 98 664
15-10-5 81 97 659
20-10-5 82 96 597
10-0-5 74 94 689
10-5-5 85 103 624
10-15-5 84 103 651
10-10-0 82 103 684
10-10-10 79 103 653
Average 81 100 648
cv (%) 5.55 10.89 15.14
F-Test ns ns ns

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

Table 10. Nutrients concentration and uptake in different parts of Nakhon Sawan 3 maize

grown on Lam Narai Soil at Nakhon Sawan 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 303 0.99 0.21 1.77 3.00 0.63 5.51
Leave 519 1.02 0.19 0.84 5.29 1.00 4.35
Husk 144 0.70 0.17 0.84 1.01 0.24 1.22
Grain 363 1.75 0.29 0.35 6.36 1.08 1.30
Cob 113 0.60 0.12 0.58 0.68 0.14 0.65
Total uptake (kg nutrient/rai) 16.34 3.09 13.03
Average vyield (kg/rai) 648 648 648
g nutrient uptake/kg yield 25 5 20
Nutrients use efficiency 40 209 50
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(kg yield/kg nutrient uptake)

Table 11. Value to cost ratio (VCR) of fertilizer application for maize grown on Lop Buri

Soil at Nakhon Sawan 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)
0-10-5 656 - - - - -
5-10-5 599 -8.69 -435 276 -711 -0.46
10-10-5 664 1.22 61 552 -491 0.05
15-10-5 659 0.51 26 829 -803 0.02
20-10-5 597 -9.03 -452 276 -711 -0.46
10-0-5 689 - - - - -
10-5-5 624 -9.50 -499 261 -760 -0.52
10-10-5 664 -3.67 -193 522 -715 -0.16
10-15-5 651 -5.53 -291 783 -1,073 -0.20
10-10-0 684 - - - - -
10-10-5 664 -2.92 -153 150 -303 -0.12
10-10-10 653 -4.44 -232 300 -532 -0.17

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: ammonium sulfate 580 Baht/50ksg, triple
superphosphate 1,200 Baht/50kg, potassium chloride 900 Baht/50ke.

Table 12. Chemical properties of Samo Thod Soil before planting

Analytical parameters 0-20 cm depth 20-50 cm depth
Soil pH 7.22 7.23
Organic matter (%) 1.61 1.41
Available phosphorus (mg/ke) 12 6

Exchangeable potassium (mg/kg) 89 55
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Table 13. Days to tasseling of maize grown on Samo Thod Soil 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)
1) 0-10-5 59.0 56.0 575
2) 5-10-5 58.3 55.7 57.0
3) 10-10-5 58.0 55.7 56.8
4) 15-10-5 58.7 56.3 575
5) 20-10-5 58.7 56.7 51.7
Average 585 A 56.1 B

cv (@) = 1.77%, cv (b) = 1.32%, F-test: A =* B =ns, AXB = ns
* . significant different at 5% levels of probability, ns: not significant different
Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 14. Days to silking of maize grown on Samo Thod Soil under different levels of nitrogen

fertilizer application.

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

1) 0-10-5 62.7 58.7 60.7 ab
2) 5-10-5 62.0 58.0 600 b
3) 10-10-5 61.7 51.7 59.7 b
4) 15-10-5 62.0 59.3 60.7 ab
5) 20-10-5 62.7 60.0 613 a
Average 62.2 A 58.7 B

cv (a) = 2.58%, cv (b) = 1.40%, F-test: A =* B =* AxB = ns
* . significant different at 5% levels of probability, ns: not significant different
Means of variety in a row and means of fertilizer management in a column followed by a common letter

are not significant different at 5% level of probability by DMRT



Table 15. Anthesis - silking intervals (ASI) of maize grown on Samo Thod Soil under different

levels of nitrogen fertilizer application.

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

1) 0-10-5 37 2.7 3.2
2) 5-10-5 37 2.3 3.0
3) 10-10-5 3.7 2.0 2.8
4) 15-10-5 33 3.0 3.2
5) 20-10-5 4.0 33 3.7
Average 3.7 A 27 B

cv (@) = 19.97%, cv (b) = 17.3%, F-test: A = * B = ns, AxB = ns
* . significant different at 5% levels of probability, ns: not significant different
Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 16. Plant height at 60 days after planting of maize grown on Samo Thod Soil under

different levels of nitrogen fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (cm) (cm) (cm)
1) 0-10-5 171.0 171.1 171.0
2) 5-10-5 180.9 175.1 178.0
3) 10-10-5 183.0 177.0 180.0
4) 15-10-5 174.9 172.3 173.6
5) 20-10-5 174.4 172.8 173.6
Average 176.8 173.6

cv (@) = 8.15%, cv (b) = 4.24%, F-test: A = ns, B = ns, AXB = ns

ns: not significant different
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Table 17. Ear height at 60 days after planting of maize grown on Samo Thod Soil under

different levels of nitrogen fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (cm) (cm) (cm)
1) 0-10-5 94.3 78.5 86.4
2) 5-10-5 96.1 80.9 88.5
3) 10-10-5 99.8 81.6 90.7
4) 15-10-5 95.6 80.9 88.2
5) 20-10-5 98.7 81.6 90.2
Average 969 A 80.7 B

cv (a) = 2.90%, cv (b) = 3.39%, F-test: A = ** B = ns, AxB = ns
** . significant different at 1% levels of probability, ns: not significant different
Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 18. Root lodging of maize grown on Samo Thod Soil under different levels of nitrogen

fertilizer application.

Fertilizer application NS3 NSX052014 Average

ke N-P,0s5-K,O/rai (%) (%) (%)
1) 0-10-5 0.0 18.8 9.4
2) 5-10-5 0.7 10.9 58
3) 10-10-5 2.3 11.3 6.8
4) 15-10-5 3.6 8.4 6.0
5) 20-10-5 1.0 55 3.2
Average 1.5 11.0

cv (a) = 221.34%, cv (b) = 93.83%, F-test: A =ns, B = ns, AxB = ns

ns: not significant different.
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Table 19. Grain yield of maize grown on Samo Thod Soil 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)

1) 0-10-5 731 768 750 c
2) 5-10-5 827 843 835 bc
3) 10-10-5 932 938 935 ab
4) 15-10-5 1,021 959 990 ab
5) 20-10-5 1,028 1,011 1,020 a
Average 908 904

cv (a) = 20.36%, cv (b) = 11.08%, F-test: A = ns, B = ** AxB = ns
** . significant different at 1% levels of probability, ns: not significant different
Means of fertilizer management in a column followed by a common letter are not significant different at

5% level of probability by DMRT

Table 20. Days to tasseling of maize grown on Samo Thod Soil under different levels of

phosphate fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,O5-K,O/rai (days) (days) (days)
1) 10-0-5 58.7 56.0 57.3
2) 10-5-5 58.3 55.0 56.7
3) 10-10-5 58.0 56.0 57.0
4) 10-15-5 58.7 55.7 57.2
5) 10-20-5 58.0 55.3 56.7
Average 58.3 55.6

cv (@) = 5.16%, cv (b) = 1.42%, F-test : A = %, B = ns, AxB = ns

ns: not significant different.
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Table 21. Days to silking of maize grown on Samo Thod Soil under different levels of

phosphate fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,05-K,O/rai (days) (days) (days)
1) 10-0-5 62.0 58.7 60.3
2) 10-5-5 61.3 57.0 59.2
3) 10-10-5 61.0 58.0 59.5
4) 10-15-5 61.7 51.7 59.7
5) 10-20-5 61.0 57.7 59.3
Average 61.4 57.8

cv (a) = 4.63%, cv (b) = 1.64%, F-test : A=ns, B =ns, AXB = ns

ns: not significant different.

Table 22. Anthesis-silking intervals (ASI) of maize grown on Samo Thod Soil under different

levels of phosphate fertilizer application (Unit: cm)

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

1) 10-0-5 33 2.7 3.0
2) 10-5-5 3.0 2.0 2.5
3) 10-10-5 3.0 2.0 25
4) 10-15-5 3.0 2.0 25
5) 10-20-5 3.0 2.3 2.7
Average 31 A 22 B

cv (a) = 18.33%, cv (b) = 25.24%, F-test : A =* B = ns, AxB = ns,
* . significant different at 5% levels of probability, ns: not significant different
Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT
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Table 23. Plant height at 60 days after planting of maize grown on Samo Thod Soil under

different levels of phosphate fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (cm) (cm) (cm)
1) 10-0-5 182.8 178.1 180.5
2) 10-5-5 173.9 187.3 180.6
3) 10-10-5 185.6 182.7 184.2
4) 10-15-5 181.2 183.4 182.3
5) 10-20-5 188.4 180.5 184.5
Average 182.4 182.4

cv (@) = 11.73%, cv (b) = 3.90%, F-test : A = ns, B = ns, AXB = ns

ns: not significant different.

Table 24. Ear height at 60 days after planting of maize grown on Samo Thod Soil under
different levels of phosphate fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (cm) (cm) (cm)
1) 10-0-5 97.7 81.7 89.7
2) 10-5-5 95.9 82.6 89.3
3) 10-10-5 98.7 85.7 92.2
4) 10-15-5 95.0 86.3 90.6
5) 10-20-5 98.4 82.4 90.4
Average 97.1 A 837 B

cv (a) = 5.95%, cv (b) = 4.28%, F-test: A = *, B = ns, AxB = ns
* . significant different at 5% levels of probability, ns: not significant different.
Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT
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Table 25. Root lodging of maize grown on Samo Thod Soil under different levels of phosphate

fertilizer application.

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

1) 10-0-5 0.3 6.7 3.5

2) 10-5-5 3.9 3.6 37

3) 10-10-5 29 9.6 6.3

4) 10-15-5 1.3 6.0 3.6

5) 10-20-5 2.7 12,5 7.6

Average 2.2 1.7

cv (a) = 121.71%, cv (b) = 70.77%, F-test: A = ns, B = ns, AxB = ns, ns: not significant different.

Table 26. Grain yield of maize grown on Samo Thod Soil 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)
1) 10-0-5 1,044 1,003 1,023
2) 10-5-5 989 1,093 1,041
3) 10-10-5 1,104 991 1,048
4) 10-15-5 1,014 1,098 1,056
5) 10-20-5 1,086 1,053 1,069
Average 1,047 1,048

cv (@) = 8.60%, cv (b) = 9.45%, F-test: A = ns, B = ns, AXB = ns, ns: not significant different.

Table 27. Days to tasseling of maize grown on Samo Thod Soil under different levels of potash

fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,O5-K,O/rai (days) (days) (days)
1) 10-10-0 56.0 55.0 555
2) 10-10-5 57.3 54.3 55.8
3) 10-10-10 56.0 55.3 55.7
4) 10-10-15 56.7 54.7 55.7

5) 10-10-20 57.3 54.3 55.8
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Average 56.7 A 547 B

cv (a) = 1.82%, cv (b) = 2.14%, F-test: A =* B =ns, AXB = ns
* . significant different at 5% levels of probability, ns: not significant different.
Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 28. Days to silking of maize grown on Samo Thod Soil under different levels of potash

fertilizer application.

Fertilizer application NS3 NSX052014 Average
kg N-P,O5-K,O/rai (days) (days) (days)
1) 10-10-0 59.7 57.0 58.3
2) 10-10-5 61.0 56.7 58.8
3) 10-10-10 58.7 517 58.2
4) 10-10-15 60.3 56.7 58.5
5) 10-10-20 60.7 56.3 58.5
Average 60.1 A 569 B

cv (@) = 3.38%, cv (b) = 2.35%, F-test: A =* B =ns, AxB = ns
* . significant different at 5% levels of probability, ns: not significant different.
Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 29. Anthesis-silking intervals (ASI) of maize grown on Samo Thod Soil under different

levels of potash fertilizer application. (Unit: days)

Fertilizer application NS3 NSX052014 Average
kg N-on5—Kzo/rai

1) 10-10-0 3.7 2.0 2.8
2) 10-10-5 37 2.3 3.0
3) 10-10-10 2.7 2.3 25
4) 10-10-15 3.7 2.0 2.8
5) 10-10-20 33 2.0 2.7
Average 34 2.1

cv (@) = 34.91%, cv (b) = 14.38%, F-test: A = ns, B = ns, AXB = ns, ns: not significant different.



37

Table 30. Plant height at 60 days after planting of maize grown on Samo Thod Soil under

different levels of potash fertilizer application.

Fertilizer application NS3 NSX052014 Average

kg N-P,05-K,O/rai (cm) (cm) (cm)
1) 10-10-0 191.7 183.9 187.8
2) 10-10-5 184.3 178.0 181.1
3) 10-10-10 184.5 177.0 180.7
4) 10-10-15 183.8 186.6 185.2
5) 10-10-20 178.9 188.6 183.8
Average 184.6 182.8

cv (a) = 6.16%, cv (b) = 3.79%, F-test: A = ns, B = ns, AXB = ns, ns: not significant different.
Table 31. Ear height at 60 days after planting of maize grown on Samo Thod Soil under

different levels of potash fertilizer application.

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

1) 10-10-0 101.8 86.7 94.2 a
2) 10-10-5 96.4 81.9 89.2 bc
3) 10-10-10 93.0 81.6 873 ¢
4) 10-10-15 93.1 85.0 89.1 bc
5) 10-10-20 96.6 89.7 93.1 ab
Average 9.2 A 85.0 B

cv (@) = 7.71%, cv (b) = 4.36%, F-test: A = * B =* AxB = ns
* . significant different at 5% levels of probability, ns: not significant different.
Means of variety in a row and means of fertilizer management in a column followed by a common letter

are not significant different at 5% level of probability by DMRT

Table 32. Root lodging of maize grown on Samo Thod Soil 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 (%) (%) (%)
1) 10-10-0 52 36.6 20.9
2) 10-10-5 14.4 13.8 14.1

3) 10-10-10 58 14.8 10.3
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4) 10-10-15 4.2 34.3 19.2
5) 10-10-20 9.5 23.5 16.5
Average 7.8 24.6

cv (@) = 133.99%, cv (b) = 87.27%, F-test: A = ns, B = ns, AxB = ns

ns: not significant different.



Table 33. Grain yield of maize grown on Samo Thod Soil under different levels of potash

fertilizer application at Nakhon Sawan Province during 2015. (Unit: kg/rai)

39

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

1) 10-10-0 1017 899 958
2) 10-10-5 957 956 956
3) 10-10-10 1051 937 994
4) 10-10-15 996 930 963
5) 10-10-20 954 974 964
Average 995 939

cv (@) = 6.63%, cv (b) = 8.42%, F-test: A = ns, B = ns, AXB = ns

ns: not significant different.

Table 34. Value to cost ratio (VCR) of nitrogen fertilizer application for maize grown on

Samo Thod Soil at Nakhon Sawan Province during 2015

Fertilizer application Grain Increase Gross Expenditure Net return VCR
ke N-P,05-K,O/rai yield yield returns on fertilizer (Baht/rai)
(kg/rai) (%) (Baht/rai) (Baht/rai)
Nakhon Sawan 3 variety
0-10-5 731 - -
5-10-5 827 13.2 736 276 460 0.78
10-10-5 932 27.6 1,537 552 985 1.26
15-10-5 1,021 39.7 2,215 829 1,386 1.48
20-10-5 1,028 40.6 2,266 1,105 1,161 1.28
NSX052014 variety
0-10-5 768 - -
5-10-5 843 9.8 572 276 296 0.60
10-10-5 938 22.2 1,299 552 746 1.06
15-10-5 959 249 1,459 829 631 0.97
20-10-5 1,011 31.6 1,854 1,105 749 1.04

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: ammonium sulfate 580 Baht/50kg, triple

superphosphate 1,200 Baht/50kg, potassium chloride 900 Baht/50ks.
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Table 35. Value to cost ratio (VCR) of phosphate fertilizer application for maize grown on

Samo Thod Soil 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 1,044 -

10-5-5 989 -5.3 -421 261 -682 -0.44
10-10-5 1,104 58 463 522 -59 0.38
10-15-5 1,014 -2.8 -226 783 -1009 -0.15
10-20-5 1,086 4.0 321 1,043 -122 0.18

NSX052014 variety

10-0-5 1,003 -

10-5-5 1,093 9.0 689 261 428 0.72
10-10-5 991 -1.2 -89 522 -611 -0.07
10-15-5 1,098 9.5 723 783 -59 0.49
10-20-5 1,053 5.0 381 1,043 -663 0.22

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: ammonium sulfate 580 Baht/50kg, triple
superphosphate 1,200 Baht/50kg, potassium chloride 900 Baht/50ke.

Table 36. Value to cost ratio (VCR) of potash fertilizer application for maize grown on

Samo Thod Soil 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

10-10-0 1,017 -

10-10-5 957 -5.9 -459 150 -609 -0.37

10-10-10 1,051 3.4 263 300 -37 0.19

10-10-15 996 -2.1 -160 450 -610 -0.11

10-10-20 954 -6.1 -475 600 -1,075 -0.28
NSX052014 variety

10-10-0 899 -

10-10-5 956 6.4 az7 150 287 0.36
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10-10-10 937 4.3 293 300 -7 0.21
10-10-15 930 3.4 236 450 -214 0.15
10-10-20 974 8.3 572 600 -28 0.34

Note: price of maize grain: 7.63 Baht/kg, price of fertilizers: ammonium sulfate 580 Baht/50kg, triple
superphosphate 1,200 Baht/50kg, potassium chloride 900 Baht/50ks.
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Figure 1. Daily rainfall and air temperature at Nakhon Sawan Meteorological Station

(Takfa), during January to December 2011
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Figure 3. Daily rainfall and air temperature at Nakhon Sawan

Meteorological Station (Takfa) during January to December 2012
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Meteorological Station (Takfa) during January to December 2013
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Figure 8. Daily rainfall and air temperature at Nakhon Sawan (Takfa)

Meteorological Station during January to December 2014
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Figure 9. Daily rainfall and air temperature at Nakhon Sawan (Takfa)

Meteorological Station during January 2015 to December 2015
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Figure 10. Response of maize to nitrogen fertilizer application

in Samo Thod Soil at Nakhon Sawan Province during 2015.
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Figure 11. Response of maize to phosphate fertilizer application

in Samo Thod Soil at Nakhon Sawan Province during 2015.
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