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Response of Maize NSX052014 to Nitrogen Fertilizer in Black Clay-Clay Loam Soil,
Nakhon Sawan Province
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Abstract

A field experiment on nitrogen response of early maturing maize hybrids
variety NSX052014 was investigated in clay soil at Nakhon Sawan Field Crop Research Center
and farm of farmer. The experimental treatments were laid in a randomized complete block
design (RCB) with 4 replicates which includes 1) Nitrogen control 2) Nitrogen fertilizer rate 0.5
time of soil test 3) Nitrogen fertilizer rate 1 times of soil test 4) Nitrogen fertilizer rate 1.5 time
of soil and 5) Nitrogen fertilizer rate 2 time of soil. Year 2016, the results showed that the
application of fertilizer 30-10-10 kg N-P,Os-K;O/rai gave the highest yield of 1,293 kg/rai and
application of fertilizer 15-10-10 kg N-P,Os-K,O/rai, which maximized benefit for economic
returns. For farm of farmer, the results showed that the application of fertilizer 20-10-5 kg
N-P,Os-K,0O/rai gave the highest yield of 933 ke/rai but not significant and application of
fertilizer 5-10-5 kg N-P,Os/rai, which maximized benefit for economic returns. Year 2017, the
results showed that the application of fertilizer 30-10-10 kg N-P,Os-K,O/rai gave the highest
yield of 1,424 keg/rai and application of fertilizer 7.5-10-10 kg N-P,Os-K,O/rai, which maximized
benefit for economic retumns. For farm of farmer, the results showed that the application of
fertilizer 15-10-10 kg N-P,Os-K,O/rai gave the highest yield of 1,218 kg/rai and application of
fertilizer 7.5-10-10 kg N-P,O5-K,O/rai, which maximized benefit for economic returns.
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N-P,0s-K,0 siols LLaziﬁwamamLﬁuqm’j'm’rﬂzﬂd{jaluimmuszéfu 0-10-10 Alansu N-P,0s-K,0
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AuTUTAUReREEe 38.0 (Table 10)

Wasidudnzinig nsnevaussdedululasiauvesdnlnaiosdnd Wus
NSX052014 ulasmaasslsinunsns wuiinisladelulasiounnszau Tiesidudnsinizly
wane1eiun1eads nisladelulasiauniuAinsigriay 15-10-10 Alansu N-P,OsK0 #ials
Tadelulasiau 1.5 wivasiwuzinnuaAngIgiauy 22.5-10-10 Alansu N-P,OsK0 sials
waglddelulasiau 2.0 WhvesrmuugiinuAIATIERRY 30-10-10 Alansu N-P,OsK0 sals
Tesiduinunziade 77 (Table 11)

twitin 100 wa naneuauewielslulpaauresimilnadesdniiug NSX052014
uwameaaslsinuasns wuimsladelulasiaunnsgsdu Thimin 100 wia waneafumeedn
mslddelulasiau 1.5 wihesmuugnuadasieifiu 22.5-10-10 Alansu N-P,0sK,0 sals
Tadelulasiau 2.0 wihvasAusdnnuAInsIeRRY 30-10-10 Alaniu N-P,0sK0 sials uazld
Jelulasiaunuainsieiny 15-10-10 Alansu N-P,0s-K0 sals Tdwiin 100 Wamade 3856,
400 uaz 423 03N wilidnadunmislddelulasiau 05 wihvesdiuuginue s eiau
7.5-10-10 Alandy N-P,OsK,0 sisls T 100 widaade 37.3 n$u (Table 11)

wanAn nsnouaussotslulnsiauresiilnaidssdnt Wusg NSX052014 uas
naaeslsinynsns nuitnistadelulasaunnsedulinands wand1sdiunieada nsldde
Tulasiauan 05  MIANAIILATIERAuTisERy 7.5-10-10 Alandy N-P,O-K0 fols ldde
Tulasiawdin 1.5 wihnua1dasednudisedu 22.5-10-10 Alandy N-P,0-K,0 feld ldde
Tulpsawdfin 2.0 muAAs e uiisediu 30-10-10 Alandu N-P,OsH,0 Aols wazldley
TulnsLaUmIUAIIATIZRALTISEAU 15-10-10 Alansu N-P,OsK,0 fols Iﬁmamﬁmagsqaqm
1,162, 1,173, 1,215 uaz 1,218 Alansusals auaiau (Table 11)
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nsnoUALewaTInDIITRsi I nadesdn Wug NSX052014 T 2560 iileugn
Flwandesdn stug NSX052014 Tufussyafuavensn wamanosudisefivlsuasaissd
wuirdnlnadesdad Wug NSX052014 WinanAngafiseaunisladelulasion 15 Alandu N
sols (amdl 3) waruvaslsinwasns luAudisgaduniad wuindlnadesdnd fus
NSX052014 Tinandngefiszsunisladelulasiau 7.50 Alansu N sels (il 4)

KanoULNLTNaAsEgiaannslddevestalnaiosdnd Wug NSX052014

9 2560 nanouaussdellulnsaurestlnadesdng Wug NSX052014 lufu
wiloaynAuasovien a quiidefivliunsassd wuin Wsamealdaedudia (Value to cost
ratio : VCR) gegad 10.1 Taensladelulnsiauan 05 wimmeniinsieiausgsu 7.5-10-10
Alansu N-P,0s-K,0 sials LLaﬂﬁmamﬁmLﬁmqmdﬂmﬂﬂﬁﬂ&Jiuimwmzﬁu 0-10-10 Alansu
N-P,Os-K;0 siols 60 fAlansusials dAnuAuaAlunITamu  wasNanauwNUuegnsIAlganey
dufiu (Value to cost ratio : VCR) nsmevauesiatelulasiauvestrlnadednd wus
NSX052014 Tufiumileigadunnd w lsinwnsns nuilisnslddnedmia (Value to
cost ratio : VCR) geand 6.81 Insmsladelulasiauan 0.5 wihwuaieseifiusysy
7.5-10-10 Alansyu N-P,O-K,0O als LLaziﬁwawamLﬁ'mqqﬂdﬁﬂﬁlﬂdﬂﬂluimmuszﬁu 0-10-10
Alansu N-P,0s-K,0 sials 26 Alansusials daruAuAnlunsamu (Table 12)
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Wug NSX052014 mavaussiedelulnsiausedu 15-10-10  Alansu N-P,OsK0 sials uaglv
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Table 1 Basic soil properties at 0 -
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20 cm depth prior to planting in 2016

Parameters NSFCRC Farmer Field
Soil pH (1:1) 7.68 8.20
Organic matter (%) 1.40 2.05
Available phosphorus (mg/Kg) 5 q
Exchangeable potassium (mg/Kg) 70 150

Y peech (1965) soil : water = 1:1
Y Bray and Kurtz (1945)

Table 2 Basic soil properties at 0 —

7 Walkley and Black (1934)
“ Thomas (1982)

20 cm depth prior to planting in 2017

Parameters NSFCRC Farmer Field
Soil pH (1:1) 6.90 7.73
Organic matter (%) 1.98 1.94
Available phosphorus (mg/Kg) 9 8
Exchangeable potassium (mg/Kg) 90 80

Y peech (1965) soil : water = 1:1
Y Bray and Kurtz (1945)

# Walkley and Black (1934)
¥ Thomas (1982)

Table 3 Agronomic characters response on nitrogen fertilizer of maize NSX052014,

NSFCRC in 2016

Fertilizer Plant height at Plant height Ear height Grain
(N-P,05-K,0 kg/rai) 30 day (cm) (cm) (cm) moisture (%)
0-10-10 38 181 b 94 b 28.89
7.5-10-10 43 199 a 110 ab 31.01
15-10-10 43 204 a 113 ab 30.97
22.5-10-10 43 202 a 111 ab 31.36
30-10-10 a5 206 a 127 a 30.40
Average a2 198 111 30.53
C.V. (%) 7.70 3.79 10.91 6.21

Means followed by the same letter are not significantly different at p = 0.05 by DMRT.
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Table 4 Yield and agronomic characters response on nitrogen fertilizer of maize
NSX052014, NSFCRC in 2016

Fertilizer Shelling Grain weight 100 Grain Yield
(N-P,05-K,0 kg/rai) (%) seed (g) (Kg/rai)
0-10-10 79 3143 ¢ 632 ¢
7.5-10-10 79 33.19 bc 874 b
15-10-10 80 36.29 abc 1,215 a
22.5-10-10 81 37.49 ab 1,265 a
30-10-10 82 38.87 a 1,293 a
Average 80 35.45 1,056
C.V. (%) 3.52 6.35 10.06

Means followed by the same letter are not significantly different at p = 0.05 by DMRT.

Table 5 Agronomic characters response on nitrogen fertilizer of maize NSX052014,
Farmer Field in 2016

Fertilizer Plant height at Plant height Ear height Grain
(N-P,05-K,0 kg/rai) 30 day (cm) (cm) (cm) moisture (%)
0-10-10 62 191 103 30.28 bc
5-10-5 68 202 109 2897 a
10-10-5 65 205 109 31.15c
15-10-5 62 203 109 29.83 ab
20-10-5 67 208 113 30.04 bc
Average 65 202 109 30.05
C.V. (%) 12.18 4.00 5.76 241

Means followed by the same letter are not significantly different at p = 0.05 by DMRT.
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Table 6 Yield and agronomic characters response on nitrogen fertilizer of maize
NSX052014, farmer field in 2016

Fertilizer Shelling 100 Grain weight Grain Yield
(N-P,05-K,0 kg/rai) (%) (9 (Kg/rai)
0-10-10 79 34.85 858
5-10-5 79 35.36 917
10-10-5 79 37.42 911
15-10-5 79 36.95 886
20-10-5 79 38.62 933
Average 79 36.64 901
C.V. (%) 0.28 6.08 12.02

Means followed by the same letter are not significantly different at p = 0.05 by DMRT.

NSFCRC 2016
Yield (kg/rai)
1500 _g/
1200 - Q’ """ SR
900 ’ """
600 9 y = -0.8513¢ + 47.732x + 632
R2 = 0.9758
300 |
0 T T T 1
0 7.5 15 22.5 30
N application rate (kg N/rai)

Figure 1 Response of maize NSX052014 to nitrogen fertilizer in clay soil NSFCRC 2016
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Farmer Field 2016
Yield (kg/rai)
1000
e & -
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600 |
y = -0.2071x% + 7.1116x + 858
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N application rate (kg N/rai)

Figure 2 Response of maize NSX052014 to nitrogen fertilizer in clay soil, farmer field
2016

Table 7 Economic return analysis of nitrogen fertilizer application for maize variety
NSX052014, in 2016

Applied Grain Increase  Expenditure Gross Net
Nitrogen Yield yield on fertilizer returns return VCR
(Kg N /rai) (Kg/rai) (%) (Baht/rai) (Baht/rai)  (Baht/rai)
NSFCRC
0-10-10 632 - - - -
7.5-10-10 874 38 197 1,774 1,577 7.99
15-10-10 1,215 92 395 4,273 3,879 9.83
22.5-10-10 1,265 100 592 4,640 4,048 6.84
30-10-10 1,293 105 789 4,845 4,056 5.14
Farmer Field
0-10-5 858 - - - -
5-10-5 917 7 132 433 301 2.29
10-10-5 911 6 263 389 126 0.48
15-10-5 886 3 395 205 -189 -0.48
20-10-5 933 9 526 550 24 0.05
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Table 8 Agronomic characters response on nitrogen fertilizer of maize NSX052014,
NSFCRC in 2017

Fertilizer Plant height at Plant height Ear height Grain
(N-P,05-K,O kg/rai) 30 day (cm.) (cm.) (cm.) moisture (%)
0-10-10 24 ¢ 167 b 81b 35.15
7.5-10-10 27 bc 197 a 105 a 34.43
15-10-10 31 ab 209 a 116 a 35.04
22.5-10-10 33a 219 a 123 a 34.70
30-10-10 30 ab 215 a 120 a 34.91
Average 29 201 109 34.85
CV. (%) 6.11 4.90 7.37 2.45

Means followed by the same letter are not significantly different at p = 0.05 by DMRT.

Table 9 Yield and agronomic characters response on nitrogen fertilizer of maize
NSX052014, NSFCRC in 2017

Fertilizer Shelling 100 Grain weight Grain Yield
(N-P,05-K,0 kg/rai) (%) (9) (Kg/rai)
0-10-10 74 c 31.44 c 566 ¢
7.5-10-10 76 bc 34.26 bc 905 b
15-10-10 78 ab 38.67 ab 1,234 a
22.5-10-10 79 a 41.71 a 1,416 a
30-10-10 79 a 41.81 a 1,424 a
Average 77 37.58 1,109
CV. (%) 1.13 5.74 8.77

Means followed by the same letter are not significantly different at p = 0.05 by DMRT.
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Table 10 Agronomic characters response on nitrogen fertilizer of maize NSX052014,
farmer field in 2017

Fertilizer Plant height at Plant height Ear height Grain moisture
(N-P,05-K,O kg/rai) 30 day (cm) (cm) (cm) (%)
0-10-10 32 210 110 38.00
7.5-10-10 37 217 119 38.90
15-10-10 37 218 121 38.07
22.5-10-10 33 215 115 38.94
30-10-10 35 217 123 39.61
Average 35 215 117 38.71
C.V. (%) 11.98 2.97 7.84 3.67

Means followed by the same letter are not significantly different at p = 0.05 by DMRT.

Table 11 Yield and agronomic characters response on nitrogen fertilizer of maize
NSX052014, farmer field in 2017

Fertilizer Shelling 100 Grain weight Grain Yield
(N-P,05-K,0 kg/rai) (%) (9) (Kg/rai)
0-10-10 76 3384 b 924 b
7.5-10-10 76 37.26 ab 1,162 a
15-10-10 77 41.30 a 1,218 a
22.5-10-10 77 38.59 a 1,173 a
30-10-10 77 40.03 a 1,215 a
Average 76 38.20 1,138
C.V. (%) 1.93 7.58 8.26

Means followed by the same letter are not significantly different at p = 0.05 by DMRT.
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NSFCRC 2017
Yield (kg/rai)
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Figure 3 Response of maize NSX052014 to nitrogen fertilizer in clay soil NSFCRC 2017

Farmer Field 2017
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Figure 4 Response of maize NSX052014 to nitrogen fertilizer in clay soil, farmer field 2017
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Table 12 Economic return analysis of nitrogen fertilizer application for maize variety
NSX052014 in 2017

Applied Grain Increase  Expenditure Income Net
Nitrogen yield yield On fertilizer  (Baht/rai) return VCR
(Kg N /rai) (Kg/rai) (%) (Baht/rai) (Baht/rai)
NSFCRC
0-10-10 566 - - - -
7.5-10-10 905 60 186 2,068 1,882 10.13
15-10-10 1,234 118 372 4,075 3,703 9.96
22.5-10-10 1,416 150 558 5,185 4,628 8.30
30-10-10 1,424 152 743 5,234 4,490 6.04
Farmer Field
0-10-10 924 - - - -
7.5-10-10 1,162 26 186 1,452 1,266 6.81
15-10-10 1,218 32 372 1,793 1,422 3.82
22.5-10-10 1,173 27 558 1,519 961 1.72

30-10-10 1,215 32 743 1,775 1,032 1.39




