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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 soll 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,05-K,O/rai gave the
highest yield of 933 keg/rai but not significant and application of fertilizer 5 - 10 - 5 kg N-
P,Os/rai, which maximized benefit for economic retums. Year 2017, the results showed
that the application of fertilizer 30 - 10 - 10 kg N-P,O5-K,O/rai gave the highest vield of
1,424 ke/rai and application of fertilizer 7.5 - 10 - 10 kg N-P,05-K,O/rai, which maximized
benefit for economic returns. 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 keg/rai and
application of fertilizer 7.5 — 10 - 10 kg N-P,Os-K,O/rai, which maximized benefit for

economic returns.
Key word : Nitrogen, Nutrient, Maize, Nutrient use efficiency (NUE)
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mawﬁmqaqmaﬁa 1,234, 1,416 way 1,424 dlansusals suasu (Table 9)

& o

Augaduiony 30 Ju nismouaussiedylulnsiauvesinlnadoadniiug
NSX052014 udasnasslsinumsns wuin nsladelulasiaunsedy Wannugeiieng 30 Yu
laiumnsinafunieada nnsladeiaiidin 0.5 wihamAdnsesinuiseiu 75 - 10 - 5 Alansu
N-P,0s-K,0 sials LLaﬂfiﬂsJmﬁmmﬁﬁmwﬁauﬁizé’u 15 - 10 - 10 Alansu N-P,0s-K,O #

15 Tnwgaiiony 30 Fuwade 37 wufwns (Table 10)

>N o,

y o & o L > SR,
ANNEIRUMAUIAEY N1snavausredululasinuvesddlnadesdnd Wu
NSX052014 wiamaasdlsinunins wuin nsladelulasaunnseau augeduiiuies
a = L

Tiuandraiunieada nrslddeindauaiiasieiaunsgiu 15 - 10 - 10 Alansu N-P,0sK0

sols Timnugeduimnuieaie 218 wufwms (Table 10)

>Na

a < a ! + £ & v & W
AugadniAuied n1snevausdedelulasiauvestilnafesdnd Wy
NSX052014 ulawmaaealsinunins wudn mslddelulasauynseaulvianuadiin liwnneng
fumsada n1sladelulngian 2.0 whvesmuwugdmuAIAsIERaY 30 - 10 - 10 Alandu N-

P,0s-K,0 sials Iﬁmmqqﬂﬂm?{a 123 wufuns (Table 10)



AMNTUAUNEY n1snevausssalelulasiauvesdnilnadedniiug NSX052014
wlasmeasalsinumsns wuin nslddelulasiauynszau Tiesiudmnuuiiuies 1
wanaeiun9ads Wildlelulasiau 0 - 10 - 10 Alansu N-P,OK0 sials TiUesidud

mm%uﬁﬁmﬁ'mmﬁaﬁﬁ 38.00 (Table 10)

Wesidudnzmz nmaneuauswodslulasiauvesdnlnadesdnd Wug NSX052014
wlamaaeslsinunsns nuinnslddelulasiaumnszau Widesidusdinene Tuuansneiunig
add n1slddelulnsiaunind1dmsnziau 15 - 10 - 10 Alansu N-P,OsK0 sials ldde
Tulnsiay 1.5 NU89A1bUgEIRINANIASIERAY 22.5 - 10 - 10 Alansy N-P,0sK,0O mols
wazlddelulasiau 2.0 whvesmuwuzdinIuAInsIziay 30 - 10 - 10 Alansu N-P,0sK,0

aols Tilesidudnemeiade 77 (Table 11)

i 100 win nsmevavswietslulasauresininadssdaiiug NSX052014
wamaaaslsinenans nui1 msladelulasaunnszdu Wimdn 100 wia wandrafums
add nsladelulasian 1.5 WiveadkugdIn uAIATIeRay 22.5 - 10 - 10 Alansu N-
P,05K,0 #ials ladululnsiau 2 whvesmwuginiuddasienau 30 - 10 - 10 Alansu N-
P,0sK,0 siols wagldalelulnsiaumuardiasienau 15 - 10 - 10 Alansu N-P,OsK0 sials
Tohindn 100 wineds 38.59, 40.03 uay 42.30 n¥u uslsisnstumslatelulasiau 0.5 i
PDIALUTINMUAIATIERAY 7.5 - 10 - 10 Alanu N-P,0AK,0 sisls Tiwiin 100 wén
iy 37.26 N3 (Table 11)

wandn nisnavauswialelulasiauvestnilnaidesd®d Wus NSX052014 wuag
naadbsinunins wuit nstddelulasunnseaulvnandn waneesiunieads n1sldde

9

'
a

lulpsiauan 0.5 1AUATIANTIERAUATEAU 7.5 - 10 - 10 Alansu N-P,0s-K0 sials ldle
Tulnsaudiy 1.5 Wiheuadnsssinuiissdu 22.5 - 10 - 10 Alansa N-P,0-K,0 sials ldde
Tulasiaudiin 2 whauadeseiaudiszsu 30 - 10 - 10 Alandy N-P,0sK,0 sals wazldde
TulasaumuAdnziRufiszsu 15 - 10 - 10 Alansy N-P,0sK,0 sials Iﬁwamémaﬁaqaq@
1,162, 1,173, 1,215 uaz 1,218 Alansusials audsu (Table 11)

13 v (3

NIROUAUDIBTINIMTVBIT AR T g NSX052014 U 2560 ileugn

9

Tlnadesdnd  fiug NSX 052014  TuRudrsynduatenen  wilaimmaaedgudidels

'
a [y

UATAITIA WU WAL T g NSX 052014 Tvinandngeiseaunistadelulasiay 15
Alansu N sols (ni 3) waswdadlsinunsns TuAusagaiuned wuindnlnadesdns

fiug NSX052014 Tinandngefiszsunislalelulnsiau 7.5 Alansu N sisls (nwdt 4)

§ v d

NANBULIUNINLATEENANNTSIElBvasdnalnalaesdng Wug NSX052014

9



9 2560 nsnovauowelslulasauvestrlnadioadnd us NSx052014 Tufu
wileyaduanenen u quéidefivlsunsadssd wuin Wsasmldanedudin ( Value to
cost ratio : VCR ) guandl 10.13 Tasmsladelulnsiauan 0.5 wihmuA diesesiauseiu 7.5 -
10 - 10 Alan5u N - P,Os - KO sials LLasIﬁwamé‘mLﬁmqm’hmﬂﬂdﬂaluimswuswﬁ’u 0-10
- 10 Alansu N - P,0s - K0 sials 60 Alansusials danuduanlunisamu uasnanauunu
vosdneldaneaiuiiu ( Value to cost ratio ) mineusussetslulasiauvesiilng
Aesdnd Wug NSX052014 TuRuwilngaiunied m lsinwasns nud Widnsaldaedan
Wi ( Value to cost ratio : VCR ) geanil 6.81 Tasnsladelulmsiauan 0.5 winmue
IASIIRUSTAU 7.5 - 10 - 10 Alansu N - P,Os - KO fals LLaﬂﬁwawﬁmﬁuqaﬂdwmﬂaﬂd
Jelulnsiausedu 0 - 10 - 10 Alandu N - PO, - K0 sials 26 Alansusiols dauduaily

n13a9yu (Table 12)
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0 9ug NSX052014 mavausssedelulasiausedu 15 - 10 - 10 Alansy N-P,OsK,0 sials
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Table 1 Basic soil properties at 0 — 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 il
Exchangeable potassium (mg/Kg) 70 150
Y Peech (1965) soil : water = 1:1 ? Walkley and Black (1934)
* Bray and Kurtz (1945) Y Thomas (1982)

Table 2 Basic soil properties at 0 — 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 ? Walkley and Black (1934)
% Bray and Kurtz (1945) ¥ Thomas (1982)

Table 3 Agronomic characters response on nitrogen fertilizer of maize NSX 052014



NSFCRC in 2016

Plant height at ~ Plant height  Ear height  Grain moisture

Fertilizer

(N-P;05-Ko0 kg./rai) 30 day (cm.) (em.) e 7
0-10-10 38 181b 94b 28.89
7.5-10-10 a3 199a 110ab 31.01
15-10-10 a3 204a 113ab 30.97
225-10-10 a3 202a 111ab 31.36
30 -10-10 a5 206a 127a 30.40
Average a2 198 111 30.53

F-test ns xx x ns

C.V. (%) 7.70 3.79 10.91 6.21

Table 4 Yield and agronomic characters response on nitrogen fertilizer of maize

NSX 052014 NSFCRC in 2016

Fertilizer Shelling Grain weight 100 seed Grain Yield
(N-P,05-K,0 kg./rai) (%.) (g.) /e
0-10-10 79 31.43c 632c
7.5-10-10 79 33.19bc 874b
15-10-10 80 36.29abc 1215a
22.5-10-10 81 37.49ab 1265a
30 -10-10 82 38.87a 1293a
Average 80 35.45 1,056

F-test ns xx *

C.V. (%) 3.52 6.35 10.06

Table 5 Agronomic characters response on nitrogen fertilizer of maize NSX 052014

Farmer Field in 2016



Plant height at ~ Plant height  Ear height  Grain moisture

Fertilizer
(N-P;05-Ko0 kg./rai) 30 day (cm.) (em.) e 7
0-10-10 62 191 103 30.28bc
5-10-5 68 202 109 28.97a
10-10-5 65 205 109 31.15c
15-10-5 62 203 109 29.83ab
20-10-5 67 208 113 30.04bc
Average 65 202 109 30.05
F-test ns ns ns x
C.V. (%) 12.18 4.00 576 2.41

Table 6 Yield and agronomic characters response on nitrogen fertilizer of maize

NSX 052014 Farmer Field in 2016

Fertilizer Shelling Grain weight 100 seed Grain Yield
(N-P,05-K,0 kg./rai) (%.) () (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
F-test ns ns ns

C.V. (%) 0.28 6.08 12.02
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Figure 1. Response of maize NSX 052014 to nitrogen fertilizer in clay soil NSFCRC 2016
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Figure 2. Response of maize NSX 052014 to nitrogen fertilizer in clay soil Farmer Field 2016

Table 7 Economic return analysis of nitrogen fertilizer application for maize variety

NSX 052014 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
225-10-10 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

Table 8 Agronomic characters response on nitrogen fertilizer of maize NSX 052014

NSFCRC in 2017

. Plant height at Plant height  Ear height  Grain moisture
Fertilizer
(N-P,0-K,0 kg./rai) 30 day (cm.) (cm.) (cm.) (%)
0-10-10 24c 167b 81b 35.15
75-10 - 10 27bc 197a 105a 34.43
15-10 - 10 31ab 209a 116a 35.04
33a 219a 123a 34.70
225-10-10
30ab 215a 120a 34.91
30 -10-10
Average 29 201 109 34.85
F-test *x *x *x ns
C.V. (%) 6.11 4.90 7.37 2.45

Table 9 Yield and agronomic characters response on nitrogen fertilizer of maize



NSX 052014 NSFCRC in 2017

Fertilizer Shelling Grain weight 100 seed Grain Yield

(N-P,05-K,0 kg./rai) (%.) (¢) (Kg/rai)
0-10-10 T4c 31.44c 566c
7.5-10-10 76bc 34.26bc 905b
15-10-10 78ab 38.67ab 1234a
225-10-10 79a 41.71a 1416a
30 -10-10 79a 41.81a 14243
Average 7 37.58 1,109

F-test * % * % * %

C.V. (%) 1.13 574 8.77

Table 10 Agronomic characters response on nitrogen fertilizer of maize NSX 052014

Famer Field in 2017

Plant height at Plant height ~ Ear height  Grain moisture

Fertilizer

(N-P,0-K,0 kg./rai) 30 day (cm.) (cm.) (cm.) (%)
0-10-10 32 210 110 38.00
75-10-10 37 217 119 38.90
15-10-10 37 218 121 38.07
225-10-10 33 215 115 38.94
30-10-10 35 217 123 39.61
Average 35 215 117 38.71

F-test ns ns ns ns

C.V. (%) 11.98 297 7.84 3.67




Table 11 Yield and agronomic characters response on nitrogen fertilizer of maize

NSX 052014 Farmer Field in 2017

. Shelling Grain weight 100 seed Grain Yield
Fertilizer
o .
(N-P,05-K,0 kg./rai) (%.) () (Kg/rai)
0-10-10 76 33.84b 924b
75-10-10 76 37.26ab 1162a
15-10-10 77 41.30a 1218a
225-10-10 77 38.59a 1173a
30 -10-10 7 40.03a 1215a
Average 76 38.20 1,138
F-test ns * * %
CV. (%) 1.93 7.58 8.26
NSFCRC 2017
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Figure 3. Response of maize NSX 052014 to nitrogen fertilizer in clay soil NSFCRC 2017

Farmer Field 2017
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Figure 4. Response of maize NSX 052014 to nitrogen fertilizer in clay soil Farmer Field 2017

Table 12 Economic return analysis of nitrogen fertilizer application for maize variety

NSX 052014 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 - - - -
75-10-10 905 60 186 2,068 1,882 10.13

15-10-10 1234 118 372 4,075 3,703 9.96



225-10-10 1416 150 558 5,185 4,628 8.30

30-10-10 1424 152 743 5,234 4,490 6.04
Farmer field

0-10-10 924 - - - -
75-10-10 1162 26 186 1,452 1,266 6.81

15-10-10 1218 32 372 1,793 1,422 3.82
225-10-10 1173 27 558 1,519 961 1.72

30 -10-10 1215 32 743 1,775 1,032 1.39




