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Response of Maize NSX042022 to Nitrogen Fertilizer in Black Clay-Clay Loam Soil,
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Abstract
The response to nitrogen fertilizer of maize NSX042022 grown in black
clay-clay loam soil, Nakhon Sawan province was determined at Nakhon Sawan Field
Crops Research Center (NSFCRC) and farmer field, Nakhon Sawan province during 2016-
2017. The experiment was designed in randomized complete blocks (RCB) with 4
replications. In 2016 the treatments consisted of five nitrogen fertilizer rates, namely O,
10, 20, 30 and 40 kg N/rai while phosphate and potassium fertilizer were applied base
on soil test at the rate of 10 kg P,Os/rai and 15 kg K,O/rai respectively. In 2017 the
treatments consisted of five nitrogen fertilizer rates, namely 0, 7.5, 15, 22.5 and 30 kg
N/rai while phosphate and potassium fertilizer were applied base on soil test at the
rate of 10 kg P,Os /rai and 5 kg K,O/rai respectively. The results shown that application
of nitrogen fertilizer in 2016 at the rate of 20 at NSFCRC and 40 kg N /rai at farmer field
has response of maize NSX042022 to the highest yield (1,003 and 729 kg/rai). However,
the use of nitrogen fertilizer at the rate of 10-10-15 kg N-P,0Os-K,O/rai at NSFCRC and
farmer field has the most economic return. In 2017, that application of nitrogen
fertilizer at the rate of 30 kg N/rai at NSFCRC and farmer field has response of maize
NSX042022 to the highest yield (1,192 and 1,236 kg/rai). In addition, the use of nitrogen
fertilizer at the rate of 7.5-10-5 and 15-10-5 kg N-P,0s-K,O/rai has the most economic

return at NSFCRC and farmer field, respectively.
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AMuuzthmuaiinsziau) Tanugeiinedogsan wiidu 118 wufms ddliuandnsannsly
Jelulasiauludnsn 7.5-10-5, 15-10-5 uag 22.5-10-5 Alan3u N-P,0s-K,0 siols (lddelulnsiau
05, 1.0 waw 1.5 wiwesiuuzthnuAiins1eiau) (5eil 7) dwmsudoyasunandn numia
uansnafusg1aiieddayB (p<0.01) daudoyatiwiin 100 winvesirilwadednignuaiug
NSX042022 wuanswana1aiuewilduddey (p<0.05) nemslddelulasiauludngy 30-10-5
Alanga N-P,0--K,0 sials Tinanan waztwedin 100 W Laﬁaqﬂqm windu 1,192 Alansurals
uay 2581 n¥u uddu Famslinandaveselusasdnan biwwndsanmsldelulasau
Tusmsn 15-10-5 way 22.5-10-5 Alanda N-P,0sK,0 siols danlugusimidn 100 wan nsldde
Tudnsdanans inaldunndrsainmslddelulasiaulugng 22.5-10-5 Alansu N-P,0sK0 sials
(Table 7) wndoyadunandnasdivindninadedniiug NSX042022 fmsneuauassots
lulssaulunslinandnld geandisnm 30 Alansu N dels (Figure 2) wenanidmuan
wininsuee e litedfny (p<0.05) vesdnsnslddelulasausieusinamsasanlulasiausuly
iy Inenstddelulasauludng 30 Alansu N sals fUSunaunisavauveslulasiausidluiy
aaan 4.71 Wosidus liunnssannsldlelulasiauludag 7.5, 15 uaz 22.5 Alansu N sials
(Table  10) dmsunaneuunuyaAswghannnslidelulasudmivdnlnatednd wus
NSX042022 9MNMTIATIRIRARBULMLIINNTAUMTIEUY WUl ulameasrudiTenals
upsEns3A Mslddelinansuunuduruinisasmu Aefdns 7.5-10-5 Alanfu N-P,0sK,0
pals (Table 12)

masyivinvedminadedn fgnuauiug Nsx042022 ulamnasdlulsinumsns
Ugniufl 29 nauaen 2560 waziAuieINanan Uil 25 fusneu 2560 deyalasqiulasumi
awwasimilnadesdn ignuamiug NSX042022 wud sefudasmsladelulnsaulunismaaes 1
Anaigsfieny 30 Yu engiiuiien wagaugsiin uansrsiusgnafidedfayda (p<0.01) Taan
gefiony 30 Su mslielulnsiaulusng 30-10-5 Alansu N-P,0sK,0 sisls Adtelulnsiau 2.0
winesiuuzeuAeTEsia) Thaugaedegegn wintu 63.8 wuites Sedsiupns1senn
nstddelulasiauludng 7.5-10-5, 15-10-5 uaw 22.5-10-5 Alansu N-P,0sK,0 sials (ldle
lulpsiau 05, 1.0 wag 15 wiwesduuzihmuAiiesEsia) dndeyaniugsiiongiiuiien
wazaugeiln mslddelulasiauludngn 30-10-5 Alandu N-P,OsK,0 sals (lddelulnsiau 2.0
wiesruuzinuAlesesia) Treugaadogean winiu 216 uag 130 isufms mud iy
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?z’fﬂlzu'memmﬂmﬂ%ﬂaluimwuiué’mw 15-10-5 way 22.5-10-5 Alansyu N-P,Os-K,O mols
latelulasiau 1.0 wag 1.5 wirwesduugihmuAniingizsiaw) (sl 8) ludrudoyas
HaKAn wazesrUsznounandnvasiilnaResdarignuaiiug NSX042022 wud1 seduSmsns
ladelulasiaulunseass Wnandn uagesdusznaunandnuanasiuogelidoddad
(p<0.01) Tenslddelulasiaulugng 30-10-5 Alansu N-P,OsK,0 sials (ddelulasiau 2.0 wi
Yo uuzinuATATIzRRY) Wikanan waztmiin 100 win wivasan wihiy 1,236 Alansu
sols uay 27.68 n3u auandu Gdlaiumndnsainnslidelulnsiouludng 15-10-5 uag 22.5-10-5
Alansu N-P,0sK,0 sials (lddelulnsiau 1.0 uag 1.5 wivesduusienuAInIIzwau) (Table
8) anmsnaaedlud 2560 azuliimslddelulasauludng 30-10-5 Alansu N-P,OsK0
sols Mluuammansrueideivliunsanssd warluliinunans Wnandoadegan (1,192 uay
1,236 Alansusiols mudv) Geaenndeaiu giwan wazaa (2560) Tisonudn Tuanwnis
Ugnlugaiury Wuganuaudieiy NSX042022 fliafesnmnslvianing navausdsienale
anwngeu eAainaue Tnelvuanan 1,169 Alansusels warandoyanandnaziiuindnilne
Aosdriiug NSx042022 finsnevaussietelulnsaulumslinanasldgagaiisn 30 Alandy
N el (Figure 2) uonvmnidemuty Snsimsladelulnsiouynsedy Snsazauvesiina
lulasusmesdilnadssdorignuausiug NSX042022 laiuansnsfumsada Tnedinsazaunos
Usmnailulpsiousaa dewiiu 4.05 Wesldus (Table 10) dWSunansuuumaiAsygiasn
msltglulnsiudniuininafosdnd wu§ NSX042022 91NM1TIATIRANBULNILINATS
asunslive nuilulsinunsns idleldtelusns 15-10-5 Alandu N-PO-K0  sels Tt
NANBULMLANALAMIAMUNNTIR (Table 12)

ajunamvaaasastalauauug
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sols TrnanouunuduaAmnnsamuinign Tuvaed 2560  mslddelulasiaulusng 30
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WAglFgaan aluanmulameansguiidefilsuasassduadlulsinumans lasnudnisugnlu
annulameaesaugifeivlsunsaissd nslddedns 7.5-10-5 Alansu N-P,OsKO sals T
NAmBULVLANALAMIamUINNTign drunsugnlulsinunsns mslesng 15-10-5 Alansu N-
P,05-K,0 igls WinansuunuALAIuinsasyusnTign

nsiwaudIdeluTduselevd
mmiaﬁﬂ%’amﬂi“ﬁwﬁmwmﬂ*ﬂuimmeaa%’niwmlﬁmé’miaﬂwamﬁuﬁ‘
NSX042022 Tuﬂaumumm SUUTEIEM TIRTAUATEITIA luistﬂumwi%mwuﬁ LLa"’IM
mLLuummsﬁmmiUUluimwuiumimamﬁmiwmLamam'ﬂmEmmmzamuamwwuw
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Table 1 Basic soil properties at Nakhon Sawan Field Crops Research Center prior to

planting in 2016

Parameters 0-20 cm. depth 20-50 cm. depth
Soil pH (1:1) 7.59 7.59
Organic matter (%) 1.85 1.57
Available phosphorus (mg/kg) 6 il
Exchangeable potassium (mg/kg) 77 60

Table 2 Basic soil properties at Nakhon Sawan farmer field prior to planting in 2016

Parameters 0-20 cm. depth 20-50 cm. depth
Soil pH (1:1) 7.73 7.82
Organic matter (%) 1.94 1.52
Available phosphorus (mg/ke) 8 6
Exchangeable potassium (mg/kg) 80 60

Table 3 Basic soil properties at Nakhon Sawan Field Crops Research Center prior to

planting in 2017

Parameters 0-20 cm. depth 20-50 cm. depth
Soil pH (1:1) 7.68 7.71
Organic matter (%) 1.69 1.62
Available phosphorus (mg/kg) 7 8
Exchangeable potassium (mg/kg) 114 114

Table 4 Basic soil properties at Nakhon Sawan farmer field prior to planting in 2017

Parameters 0-20 cm. depth 20-50 cm. depth
Soil pH (1:1) 7.78 7.82
Organic matter (%) 1.98 1.60
Available phosphorus (mg/kg) 5 3

Exchangeable potassium (mg/kg) 201 153
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Table 5 Mean grain yield and some agronomic traits of maize NSX042022 applied
various rates of nitrogen fertilizer at Nakhon Sawan Field Crops Research

Center in late rainy season 2016

Fertilizer applied Plant Height (cm.) Plant Height (cm.) Ear Height  Grain Yield at 100 grain

(kg N-P,O5K,O/rai) (30 day after (harvest) (cm.) 15 % moisture  Weight (g.)
planting) content (kg/rai)
0-10-15 30.3 183 ¢ 101 b 707 b 21.86
10-10-15 335 191 ab 109 a 938 a 22.82
20-10-15 32.8 192 ab 111 a 1,003 a 23.67
30-10-15 30.5 188 bc 106 a 932 a 23.15
40-10-15 34.8 196 a 109 a 986 a 23.28
Mean 32.4 190 107 913 22.95
CV.(%) 13.02 2.22 2.57 8.44 4.42

Means followed by a common letter are not significantly different at 5% probability level by DMRT

Table 6 Mean grain yield and some agronomic traits of maize NSX042022 applied
various rates of nitrogen fertilizer at Nakhon Sawan farmer field in late rainy

season 2016

Fertilizer applied Plant Height (cm.) Plant Height (cm.) Ear Height Grain Yield at 100 grain

(kg N-P,O5K,O/rai) (30 day after (harvest) (cm.) 15 % moisture  Weight (g.)
planting) content (kg/rai)
0-10-15 40.0 b 166 b 87b 471 b 21.94
10-10-15 50.3 a 180 a 100 ab 637 a 22.58
20-10-15 50.3 a 183 a 104 a 676 a 21.32
30-10-15 49.8 a 181 a 102 a 713 a 21.81
40-10-15 50.3 a 183 a 114 a 729 a 23.04
Mean 48.1 178 102 645 22.13
C.V.(%) 7.54 3.02 8.98 10.51 6.80

Means followed by a common letter are not significantly different at 5% probability level by DMRT
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Table 7 Mean grain yield and some agronomic traits of maize NSX042022 applied
various rates of nitrogen fertilizer at Nakhon Sawan Field Crops Research
Center in rainy season 2017

Fertilizer applied Plant Height (cm.) Plant Height (cm.) Ear Height  Grain Yield at 100 grain

(kg N-P,O5-K,O/rai) (30 day after (harvest) (cm.) 15 % moisture  Weight (g.)
planting) content (kg/rai)
0-10-5 28.0 c 138 ¢ 75 b 323 c 19.91 c
7.5-10-5 36.0 b 179 b 107 a 761 b 21.92 bc
15-10-5 40.0 ab 195 ab 116 a 1,010 ab 22.44 bc
22.5-10-5 39.3 ab 193 ab 118 a 1,068 ab 23.83 ab
30-10-5 413 a 201 a 118 a 1,192 a 25.81 a
Mean 36.9 181 107 871 22.78
C.V.(%) 6.86 6.98 7.98 24.54 8.97

Means followed by a common letter are not significantly different at 5% probability level by DMRT

Table 8 Mean grain yield and some agronomic traits of maize NSX042022 applied
various rates of nitrogen fertilizer at Nakhon Sawan Farmer Field in rainy

season 2017

Fertilizer applied Plant Height (cm.) Plant Height (cm.) Ear Height  Grain Yield at 100 grain

(kg N-P,O5-K,O/rai) (30 day after (harvest) (cm.) 15 % moisture  Weight (g.)
planting) content (kg/rai)
0-10-5 44.0 b 179 c 102 c 616 b 2341 b
7.5-10-5 54.8 a 199 b 117 b 847 b 24.33 b
15-10-5 61.3a 209 ab 126 ab 1,170 a 26.47 a
22.5-10-5 59.0 a 211 ab 127 ab 1,150 a 26.52 a
30-10-5 63.8 a 216 a 130 a 1,236 a 27.68 a
Mean 56.6 203 120 1,004 25.68
C.V.(%) 10.44 4.90 6.20 16.40 4.94

Means followed by a common letter are not significantly different at 5% probability level by DMRT
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Figure 2 Response of maize NSX042022 to nitrogen fertilizer in 2017
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Table 9 Nitrogen content in harvested plant parts of maize variety NSX042022 applied
various rates of nitrogen fertilizer at Nakhon Sawan Field Crops Research Center
(NSFCRC) and farmer field in 2016.

Fertilizer Nitrogen content (Total N (%))
applied NSFCRC Farmer Field
(kg N-P,0:- . 1/ . 1/
K,O/rai) Stover Cob Grain Total Stover Cob Grain Total
0-10-15 2.09 0.49 1.05 363 b 1.96 0.53 1.17 3.66 b
10-10-15 2.45 0.54 1.31 4.29 a 2.22 0.59 1.19 4.00 ab
20-10-15 2.54 0.53 1.52 4.58 a 2.44 0.56 1.30 4.30 a
30-10-15 2.59 0.47 1.54 4.60 a 2.43 0.61 1.39 442 a
40-10-15 2.90 0.49 1.58 497 a 2.42 0.61 1.37 441 a
Mean 2.51 0.50 1.40 4.42 2.29 0.58 1.28 4.16
CV.(%) - - - 7.80 - - - 6.26

“Means followed by a common letter are not significantly different at 5% probability level by DMRT

Table 10 Nitrogen content in harvested plant parts of maize variety NSX042022 applied
various rates of nitrogen fertilizer at Nakhon Sawan Field Crops Research
Center (NSFCRC) and farmer field in 2017.

Fertilizer Nitrogen content (Total N (%))
applied NSFCRC Farmer Field
(kg N-P,O5- . v . v
K,O/rai) Stover Cob Grain Total Stover Cob Grain  Total
0-10-5 1.92 0.49 1.14 355b 2.10 0.46 1.03 3.59
7.5-10-5 2.47 0.43 1.47 4.37 a 2.31 0.45 1.24 4.00
15-10-5 2.31 0.53 1.57 441 a 2.46 0.47 1.40 4.33
22.5-10-5 2.48 0.53 1.55 4.56 a 2.23 0.45 1.21 3.89
30-10-5 2.66 0.49 1.56 471 a 252 0.47 1.47 4.45
Mean 2.37 0.50 1.46 4.32 232 0.46 1.27 4.05
C.V.(%) - - - 7.70 - - - 7.81

“Means followed by a common letter are not significantly different at 5% probability level by DMRT
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Table 11 Economic return analysis of nitrogen fertilizer application for maize variety
NSX042022 in 2016

Fertilizer applied Grain yield Increase Yield Gross returns Expenditure  Net return VCR

(kg N-P,O5-K,O/rai) (kg/rai) (%) (baht/rai) on fertilize (baht/rai)
(baht/rai)

NSFCRC
0-10-15 707 - - - - -
10-10-15 938 32.7 1,694 390 1,304 3.3
20-10-15 1,003 42.0 2,174 781 1,393 1.8
30-10-15 932 31.9 1,653 1,171 482 0.4
40-10-15 987 39.6 2,051 1,562 489 0.3

Farmer Field
0-10-15 471 - - - - -
10-10-15 637 352 1,217 390 826 2.1
20-10-15 676 43.4 1,499 781 718 0.9
30-10-15 713 51.2 1,769 1,171 598 0.5
40-10-15 729 54.6 1,886 1,562 324 0.2

Fertilizers price: 21-0-0 (39 baht/kg N) 0-46-0 (57 baht/kg P,Os) and 0-0-60 (29 baht/kg K,0)
Yield price: 7.3 baht/kg

Table 12 Economic return analysis of nitrogen fertilizer application for maize variety
NSX042022 in 2017

Fertilizer applied Grain yield Increase Yield Gross returns  Expenditure  Net return VCR

(kg N-P,05-K,O/rai) (kg/rai) (%) (baht/rai) on fertilize (baht/rai)
(baht/rai)
NSFCRC
0-10-5 323 - - - - -
7.5-10-5 761 135.5 2,672 254 2,418 9.5
15-10-5 1,010 212.4 4,188 507 3,681 7.3
22.5-10-5 1,068 230.5 4,545 761 3,784 5.0
30-10-5 1,193 268.9 5,302 1,014 4,288 4.2
Farmer Field
0-10-5 616 - - - - -
7.5-10-5 847 37.4 1,408 254 1,154 4.6
15-10-5 1,170 89.8 3,375 507 2,868 5.7
22.5-10-5 1,150 86.5 3,253 761 2,492 3.3
30-10-5 1,236 100.5 3,777 1,014 2,763 2.7

Fertilizers price: 21-0-0 (34 baht/kg N) 0-46-0 (57 baht/kg P,Os) and 0-0-60 (27 baht/kg K,0)
Yield price: 6.1 baht/kg



