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Response of Maize NSX 052014 to Nitrogen Fertilizer in Sandy

clay loam - Silty loam Soil, Uthai Thanee Province
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Abstract

Regarding maize has been responds to genetic varieties and environmental
conditions with affected to nutrient requirements. Therefore, the response to nitrogen
fertilizer of maize variety NSX 052014 was investigated in the silty loam soil at Uthai Thanee
Agricultural Research and Development Center (UTARDC) and farmer field, Uthai Thanee
Province. The experiment was arranged in Randomized Complete Blocks (RCB) with 4
replications, treatments consisted of five nitrogen fertilizer rates, namely 0, 10, 20, 30 and
40 kg N/rai. All treatments were phosphate and potassium fertilizers based on soil analysis
at the rate of 5 kg P,Os/ rai and 10 kg K,O/rai. The results shown that maize variety
NSX052014 planted in regular season with no supplemental water supply in drought crisis
was responded to nitrogen fertilizer at the rate of 10-5-10 kg N-P,05-K,O /rai which had high
agronomic efficiency and give the most economic return and reduced use of nitrogen
fertilizer. If there is supplemental water supply, increasing nitrogen fertilization application
up to the rate of 20-5-10 kg N-P,0s5-K,0 /rai increased productivity and it also provides an

economic return.

Keywords: Nitrogen, Nutrients, Fertilizer, Maize, Nutrient use efficiency (NUE)
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7) seadlefilidmiviinnsiviinannemslufuasity 1wy w3eadTouiieud
A3 Inductively Couple Plasma Optical Emission Spectrometer (ICP-OES)
7.2 35013
sdiunsnaasandonsulu 2 fud Téud Tuuasnuasns vyl 8 duanalsaesuis
guneaiNeTual Jwingyies il 91w 2 wlas (Miaudas 47P X=578643 Y=1720464 uay 47P
X=579506 Y=1719809) wazuvamaasslugudifonazimuinisinunsgiivstld il 5 druaien
N9MeY SLnevueIN aningviestil (daudas 47P X=576595 Y=1703754) Gﬁqﬂqﬂmmq@ma
Un@laifinslviniasy Mausunsvaeesuy RCB 1w 4 61 nssuisidudandelulnsiau éun
1) Wlddelulasiau (0-5-10 Alansu N-P,05-K,0)
2) Tadelulasiau 0.5 WinvasAkuauAIATIZRAY (10-5-5 Alansu N-P,05-K,0)
3) ladelulnsiau 1.0 wihasduziinuaAInsgiau (20-5-5 Alansu N-P,05-K,0)
4) Tadelulasian 1.5 wivesdkusiiauaAinsgiau (30-5-5 Alansu N-P,05-K,0)
5) Tadelulasiau 2.0 wihvasduziinuaAIns1eRay (40-5-5 Alansu N-P,05-K,0)
laderoaiawardelnunyludnsuginuaiasieniu. 3NHaN1TIATISAAUAILERS
Tu Table 1 Auilu3naudunieing 0.7-0.8 Wesidud veanesaiuusslovd 11.7-51.0 Tadn3u
soRlansy Inunadouiuandeuld 55.7-955 faan3udenlaniu sneledildmuduuzivos
ATITRAUAD 20-5-5 Alansu N-P,0-K,0 mals

Table 1 Basic soil properties at 0-20 cm. depth before planting

Parameters Farmer field UTARDC*
Soil pH (1:1) 5.9+0.07 6.4+0.78
Organic matter (%) 0.7+0.06 0.8+0.01
Available phosphorus (me/kg) 11.7+0.78 51.0+2.76
Exchangeable potassium (mg/kg) 55.7+7.57 95.5+6.36

naegwn ¥ UTARDC = Uthai Thanee Agricultural Research and Development Center

Tnelul) 2559 wammassluguitounsinmuininnunsariesd dgninlnadssdnd
#ug NSX052014 o fudl 16 Awnau 2559 \AuAgailoTuil 22 waedniou 2559 fUFmaey
azaulutisUgn 975 fadlums drunvannuasnsisuanalsaesuns sS1uneaineesual giisiil
Ugninlnadletudl 15 nsngrau 2559 WiuiRedlotuil 25 nanau 2559 uasdivuaninuasay
lugasdan 1,071 Tadwns (Figure 1)

dilull 2560 wlamnaedlugudifouasimumainunsgiosd Ygnilnadesdn
#ug NSX052014 1ilefufl 26 fquisu 2560 iAuiReuileTufl 27 Augneu 2560 Uiy

avadluyiegn 680 Hafuns dIuLUauNuAININAIVANAIEDIUN SNneaieesual gviusil



Ugndnilnallietuil 4 Gawnay 2560 Wuneniiefuil 3 nanau 2560 wazdusunaruazaulugie
Ugn 406 dadiuns (Figure 2)
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Figure 1 Daily rainfall during growing period in 2559
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nsaesenau anudunsalueie (pH) 1dnsndaufu: Ui windu 1:1 dalee pH
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§ Walkley and Black (Jackson, 1958) Weaneafilu
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meter (Peech, 1965) dunsaingnie?l
Ustlewe Tnpadanudaatienadn Bray Il Bray and Kurtz, 1945) Saaauduvesdiiiouiu
miazawmm@ué’wl,ﬂ%q UV spectrophotometer fiauanindu 882 uiluwns Inunaideud
wanwasuld Inenisafnfudae 1IN Ammonium Acetate pH 7.0 (Chapman, 1965) wazuas
s usutalnunaildoudieiaias Inductively Couple Plasma Optical Emission
Spectrometer (ICP-OES, Perkin Elmer Optima 5300 DV) Lﬁﬁmﬁ'ua’liazmammg’m

Ansiviinalulnsauimualuis TnsgossesiivsensadayEndudusasiin
sesimUSinalulasouseiamsndu Ustlw, 2544)

Ainszidoya 1enAIANULYTUTIUNAETR (analysis of variance) A7 F-value waz
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8. Wan1MAARIarINTH
8.1 dnvazvesinAnfulamaassiiguiidouasiannnsinunsgisni
MINMIYALEMGUULN 1.5x1.5x1.5 Lums ileAnwidnwauzvthdniu wieufufegn
Aulundastunindaiu uiiesesdauiinianienmuasiad nuiuUamaassd AuEITouaY
faunmsinuasgrivstdl fidefudufuiulunnenasatuninga ldwunmnusaeaudnu
fnpu fnnudnveswidnAuainni 200 wuRwes (Table 2) AAnudunsa-ansuesiu (pH) 7.24

USunauduvseinglufusn Ineaneaazaulufiugs

Table 2 Soil profile description at Uthai Thanee Research and Development Center

(UTRDQ), Uthai Thanee Province, UTM: 47P X=576595 Y=1703754

Dept Sand Silt Clay oM Avai. P Exch. K
Texture pH

(cm) (%) (%) (%) (%) (mg/kg)  (mg/kg)

0-22 70.15 17.50 12.35 Sandy loam  7.24 0.90 31.3 48.96

22-53 70.22 17.42 12.35 Sandy loam  7.69 0.38 4.9 29.64

53-90 70.22 15.35 14.42 Sandy loam  7.35 0.19 4.5 35.39

8.2 ANWULVRINUIAAAULUBINAADIVBLAYATAS

INNITYAENAUIUIN 1.5x1.5x1.5 WwnT vesudaanunins (wiglnyad unesy) die
Anwndnvarningaiu ndeufuseodmulunsazduntihfenu snlnssdaudiniameninuaziei
(Table 3 and 4) wu31 fuvuiidefuduiusiuvunsie drufuduaradufusiumiordunsie
Uffsendudunansienineseu Usinudurisinglufusunn nusimnameansyauas Inunadey
Adulselpvflupusiiguiu yvonanidmuin fuluiluiiudadiidnvasd uiuiusasinsanUuiu
50 Wesidud nasnmuEnwiidnau Sednvarsinanaziinadeniseuiuvesiuaglusiianisle
%ammi’mmgi%uaudw Fafuileiinannzuds fvorauanionisuiatildde uasiinansenuse

AslNananUeIt I lnale

Table 3 Soil profile description at farmer field 1, Uthai Thanee Province (year 2016)
UTM: 47P X=578643 Y=1720464

Dept Sand Silt Clay Texture pH oM Avai. P Exch. K
(cm) (%) (%) (%) (%) (mg/kg)  (mg/kg)
0-22 76.01 9.57 14.4 Sandy loam 731 097 18.6 58.28
22-41 55.72 17.78 26.5 Sandy clay loam 8.40 092 6.3 52.51
41-80 53.94 17.57 28.5 Sandy clay loam 825 0.78 4.3 40.62

80-100 57.79 17.71 24.5 Sandy clay loam 7.87 054 1.5 21.06




Table 4 Soil profile description at farmer field 2, Uthai Thanee Province (year 2017)
UTM: 47P X=579506 Y=1719809

Depth Sand Silt Clay Texture pH oM Avai. P Exch. K
(cm) (%) (%) (%) (1:1) (%) mg/kg mg/kg
0-18 72.1 9.57 18.34 Sandy loam 5.65 0.82 4.6 23.6
18-50 58.1 13.57 28.34 Sandy clay loam 4.93 0.62 2.2 13.1

8.3 nandnuaznsnevaussedelulnsiau
lnedeadndiug NSX 052014 nugnludusiudunsiewdddundannunsnsuazi
fa o ) o N o T ' T . =
AugITeuazimuInsinnseviestil dnisnevaussdedelulnsiauegraauda (Figure 3 and 4) @4
1 lnanevauesiadalulasiaundnsi 30 Alansu N sels F9lud 2559 nslddelulnsiausinl
nandntalnainauntdladelulngau 30-32 wWesidud (Table 5 and 6) uaglvinandnunneieiu

al

pgslitsd Ay n1vana (P<0.05) Inslunlasnunsnslinandniade 1,114 Alansunsls dauiivaniu

Y

2N

AudITouaziauINsinynsaviesitl inande 1,240 Alansusels Tl 2560 Mralwadeadndiu
NSX 052014 MUgnlunUatnunsnsnauauessiedelulasiauignst 20 Alansu N dels Tnglinandn
Wudunliladelulasiou 11.5 Wesidud duiivgnlugudifeuasinuinisinunsaiiesii 41alne

novauassalylunnslaundnst 30 Alandu N sels Feivaswdaslvinandnunnsinaiueeedidedday

VeadA (P<0.05) Tneilnananiade 1,325-1,601 Alansurels

Table 5 Grain yield of maize variety NSX 052014 at 2 locations in year 2016

Applied N Grain yield* Yield increase Grain yield* Yield increase
(kg N/rai) at Farmer field (kg/rai) (%) at UTARDC (kg/rai) (%)
0 776 b - 839 b -
10 1007 a 22.9 916 ab 8.4
20 1050 a 26.1 1109 ab 24.3
30 1114 a 30.3 1240 a 323
40 1040 a 254 1177 a 28.7
CV. (%) 11.4 18.9
Note: ¥ 15% moisture content

Mean followed by a common letter are not different at P<0.05 level by DMRT

Table 6 Grain yield of maize variety NSX 052014 at 2 locations in year 2017

Applied N Grain yield* Yield increase Grain yield* Yield increase




(kg N/rai) at Farmer field (kg/rai) (%) at UTARDC (kg/rai) (%)
0 1173 ab - 1026 b -
10 1255 ab 6.5 1372 a 252
20 1325 a 11.5 1453 a 29.4
30 1176 ab 0.3 1601 a 26.7
40 1039 b -12.9 1532 a 234
CV. (%) 12.6 13.4
Note: * 15% moisture content
Mean followed by a common letter are not different at P<0.05 level by DMRT
Farmer field UTARDC
1600 1600
1200 1200 S
g- ‘g‘ /_—.
< 800 ¢ < 00
% y= -0.4352%% + 23.984x + 777 h°)
= R% = 0.9658 é y = -0.1927 + 16.996x + 839
400 400 R2 = 0.9083
0 0
0 10 20 30 40 50 0 10 20 30 40 50
N application rate (kg N/rai) N application rate (kg N/rai)
Figure 3 Response of maize NSX 052014 to nitrogen fertilizer in silty loam soil (year 2016)
2000 Farmer field 2000 UTARDC
1600 1600
;gn 1200 "/_’_,'——.\.‘\' %1200 /‘/I/_‘\Q
% 800 T 800
> y = -0.8631< + 14.965x + 1173 > y = -0.5658 + 35.334x + 1027
400 R2 = 0.9384 400 R? = 0.9707
0 0
0 10 20 30 40 5 0 10 20 30 40 50

N application rate (kg N/rai)

N application rate (kg N/rai)

Figure 4 Response of maize NSX 052014 to nitrogen fertilizer in silty loam soil (year 2017)
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8.4 UszAvdnmnisldsglulasiauvesilnadesdn g NSX052014

nsUssliudszdnsamnisldlulasaulude aunsadsediulaain Ysednsaimnisasng
HAKER (agronomic efficiency) WsaUseanEnMKAKER (yield efficiency) Useansn1nnisgaldsie
91115311 Ue (apparent recovery efficiency) hag Usg@nsainnisasiananinigaasse
(agrophysiological efficiency) wu31d12lnaLa oadn IWUG NSX 052014 Tuudasinens &
Usgansnmnsldlulasiuiioaianandngegn 23 Alandunandnsionlanu N ileldelulnsiau
Tudns 10 Alandu N dels uazUszansamnsldlulnnauazanadeladelulasaudiiniu dw
flnaiugnlundasiiguditouasinmnmainunseriosii fuszansamnsldlulasiouiieain
NaNAngsgn 135 Alandunandsdenlansy N dleldlelulasiaulusas 20 Alansu N sels (Table
7 and 8) Szl rlnaidosdniiug NSx052014 Fugnlundannunsiivsgdniamnnsld

Tulasiawinninvgnluaudidouwasinuinisinunsaiesii

8.5 namauwnaATysRanslidedmiuiinaissdn s NSX052014
MNNFIATERRana UL Tasun1 s admu g Tnaid o eda Siug NSX
052014 fgnluusIutumseuts (Table 9 and 10) wuin luwdasnwas eld(slugng 10-5-
10 Alan3u N-P,05-K,0 sials TinanouumuduAwAnsasusniign dwluuvasiiqudidouas
Wamanunseriesi nmslateflinaneuwnuduruinisasmu Aefidnst 20-5-10 Alanu N-
P,0:K,0 sigls anuanisnnassiaostluassiui azifiuldin 91lnadesdniwus NSX 052014
finsmevausetglulnaiaulusng 10-20 Alansu N sols Fanslddeiiaesdnndanar dannw

ALANLANITAINUNINTER

Table 7 Nitrogen use efficiency (NUE) for maize variety NSX052014 in year 2016

Applied N Grain yield Grain N* N uptake* ANUE* APNUE* ANRE*
(kg N/rai) (kg/rai) (%) (kg/rai) (kg/kg) (kg/kg) (%)
Farmer field
0 776 1.2 9.3 - - -
10 1007 1.2 12.1 23.1 83.3 21.7
20 1050 1.4 14.7 13.7 50.9 26.9
30 1114 1.3 14.5 11.3 65.4 17.2
40 1040 1.5 15.6 6.6 42.0 6.9
UTARDC
0 839 1.2 10.1 - - -
10 916 13 11.9 1.7 41.8 18.4
20 1109 1.3 14.4 13.5 62.1 21.7

30 1240 13 16.1 13.4 66.3 20.2
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40

1177 1.4 16.5 8.5 52.7 4.6

Note:

* Calculated from dry weight

ANUE, agronomic efficiency = (grain yield Ng - grain yield Ny) / Nyapplied

APNUE, agrophysiological efficiency = (grain yield N - grain yield Ny) / (N uptake N - N uptake No)
ANRE, apparent nitrogen recovery = (N uptake N - N uptake No) / Nfapplied x 100

Table 8 Nitrogen use efficiency (NUE) for maize variety NSX052014 in year 2017

Applied N Grain yield Grain N* N uptake* ANUE* APNUE* ANRE*
(kg N/rai) (kg/rai) (%) (kg/rai) (kg/kg) (kg/kg) (%)
Farmer field
0 1173 0.9 7.2 - - -
10 1255 1.1 12.1 34.3 70.0 28.0
20 1325 1.0 11.2 13.1 65.5 45.2
30 1176 1.1 13.7 13.0 60.2 36.9
40 1039 1.4 14.5 6.8 37.1 18.7
UTARDC
0 1026 1.4 10.1 - - -
10 1372 1.5 13.3 19.5 60.9 49.8
20 1453 1.6 16.5 16.8 52.3 61.1
30 1601 2.2 22.8 12.6 29.8 65.3
40 1532 1.9 20.8 10.7 39.9 ar.1
Note:  * Calculated from dry weight

ANUE, agronomic efficiency = (grain yield N - grain yield Ny) / N¢applied
APNUE, agrophysiological efficiency = (grain yield N - grain yield Ng) / (N uptake Ng - N uptake No)
ANRE, apparent nitrogen recovery = (N uptake N - N uptake No) / N¢applied x 100
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Table 9 Economic retum analysis of nitrogen fertilizer application for maize variety NSX052014 in year 2016

Fertilizer applied Grain yield  Increase Yield  Gross returns  Expenditure  Netreturn  VCR
(kg N-P,05-K,O/rai) (kg/rai) (%) (Baht/rai) on fertilize (Baht/rai)
(Baht/rai)

Farmer field

0-5-10 776 - - - - -
10-5-10 1007 22.9 1733 248 1485 6.0
20-5-10 1050 26.1 2055 496 1559 3.1
30-5-10 1114 30.3 2535 744 1791 24
40-5-10 1040 254 1980 992 988 1.0
UTARDC

0-5-10 839 - - - - -
10-5-10 916 8.4 578 248 330 13
20-5-10 1109 24.3 2025 496 1529 3.1
30-5-10 1240 323 3008 744 2264 3.0
40-5-10 1177 28.7 2535 992 1543 1.6

Fertilizers price: 46-0-0 (24.8 baht/kg N) 0-46-0 (37.4 baht/kg P,0s) and 0-0-60 (27.7 baht/kg K,0)
Yield price: 7.5 baht/kg

Table 10 Economic retum analysis of nitrogen fertilizer application for maize variety NSX052014 in year 2016

Fertilizer applied Grain yield  Increase Yield  Gross returns  Expenditure  Netreturn  VCR
(kg N-P,05-K,O/rai) (kg/rai) (%) (Baht/rai) on fertilize (Baht/rai)
(Baht/rai)

Farmer field

0-5-10 1173 - . . - -
10-5-10 1255 6.5 615 248 367 15
20-5-10 1325 11.5 1140 496 644 13
30-5-10 1176 0.3 23 744 =122 -1.0
40-5-10 1039 -12.9 -1005 992 -1997 -2.0
UTARDC

0-5-10 1026 - - - - -
10-5-10 1372 25.2 2595 248 2347 9.5
20-5-10 1453 29.4 3203 496 2707 55
30-5-10 1601 26.7 4313 744 3569 4.8
40-5-10 1532 13.4 3795 992 2803 2.8

Fertilizers price: 46-0-0 (24.8 baht/kg N) 0-46-0 (37.4 baht/kg P,Os) and 0-0-60 (27.7 baht/kg K,0)



Yield price: 7.5 baht/kg
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