nsldlulasiaugueng 4 Tunrswdad1alne

Use different nitrogen forms in maize production?

Bvindunun WIBITANT WITFITION”
219138NU3n¥" 21913801901 YuRs”

UNANED

Jelulasiau (N) fiauddsenisedyivlawarnsfiunandsd1iing (Zea mays
L) unanailsatiunisussiiunansenuressuuuululasiausiieg denisiaiaiiulaves
T1lna Tnslannzognada i3 wouludenlunsn ueslundosdamn uraidolunsn uas
Jelulasiauuuuh Ganslidemarilusnaissiunigldanzunadeuiivanuaisiing
Aonandndnilng Usednsamnisidlulasiau uaznanmlnesiuvesiiy Kaannisveaesiy
wlasuandliiuinguuuuiardnsnisldlulasiaudmaseuszdnsamnisldlulasauuesiiy
Fansldlulnsiaulusdng 50 Alan3u N dednm{ lnelewizdefisflumsadududsznou
wuihfiszdvsmwlunsifiamanandnlneuagszansnmnisldlulnsau annisvaae
rusnuIedisldulsenevveslumsn 1wy uenludeslunse uazuesluifondaia 3
ﬂﬁuawﬁmvﬂ,um3qumawammﬂwmmmmwﬂaiuimmusuumau 7 8¢9lsiinu Usydinsam
vosoimariausgifudadosing q wu Ussnnvesilonu Usinath uazdasnaiadaiile
Y8U17lNA ‘Lumaﬂmqlﬁ&LLauLLazﬂluLuamiaLWmuU'ﬁuaﬁnﬁmwmmmLLauImuaﬂume
wazunaBolumsalunmsifiunandnuasszansamnisldlulnsiou venand Jelulnsiou
wuuth TnsanzgSouesludenluagm (UAN) nud Huisiddssavsnmlunisfiunandn
drlwauazdszansamnisldlulanau delulasauuuuinfumadeniimnzauluuis
anmmainuasiiisnseuaunslile wu mslhisen fehefunisgedululanauyes
HyuazUsunislelulasaulinsaduainudeinisvesiy wiiwaannsAnwivaisaduay
wansdsfnenmia uisUuuutagdnsnslielulasiouiimnzandutosidesionsan
Safuildedudunndon Wy auaudivesiu msdnnini uazszeznisaiapivlnves
aelbi

Addgy: 11w, suveslelulasiau

Yienansusznausigidu 1201 480 dusun
Zn@nududn 4 medviiels ruginuasmans wning1duguavsiil
Yannsduszdnieinitels aazinuasmans univenduauasueil



1. uni
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Ca(NOs), = > Ca”* + 2NO5
NHsNO3 —» NHg" + NO3’
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(NH4)250s ——  NHg" + SO~
NHsCL —»  NHg" + CU
NHqH,POg ——»  NHg" + HPO4
(NHg)HPO, —— 2 NHg" + HPO,”
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A15199 1 waraRstNIAURBLlENATS (t ha)

Season Treatment Rate (kg N ha™) Grain yield (t ha™)
Ammonium 0 2.08+0.09c¢
2019 25 2.88+0.00b
shot 50 3.81+0.04a
rains 100 3.88+0.07a
Nitrate 0 2.07+0.07d
25 2.89+0.16¢
50 5.06+0.17a
100 3.74+0.08b
2020 Urea 0 2.07+0.04c
long 25 2.83+0.13b
rains 50 3.54+0.12a
100 3.61+0.10a
Ammonium 0 1.65+0.07c
25 1.80+0.03b
50 2.48+0.04a
100 2.47+0.07a
Nitrate 0 1.65+0.04c
2020 25 2.44+0.04b
long 100 2.89+0.03a
rains Urea 0 1.67+0.05d
25 1.98+0.03c
50 2.30+0.04b
100 2.48+0.04a

Down the column (within the same treatment), means followed by the same superscript letter are not significantly
different at p <0.05 by LSD test

fiun: Isaiah O. Ochieng et al. (2021)



A15199 2 daduszansamnislalulngiau: Usgansamnisgadululangiau (NuPp),
Uszansannnslalulnsiau (ANUE), dndruvesnananseuSinalulasioudild (NPFP)
(= mngfedoRanarnannsgn) Aldsunansznuanmiamud GUuuululnsiaw) Tusnaid
wananeulul 2562 dunndunasiunneilud 2563

Season Treatment Rate N use efficiency indices
(kg N ha™) NuPE ANUE NPFP
2019 Ammonium 25 6.74+0.05¢ 41.06+1.27b 134.21+1.89b
Shot 50 14.53+0.30a 108.94+1.31a  176.07+4.27a
rains 100 13.11+0.08b 111.09+1.41a  124.00+1.79c¢
Nitrate 25 8.01+0.07c 139.88+2.35b  157.14+3.68b
50 12.79+0.18a 197.99+4.70a  199.67+2.67a
100 11.73+0.09b 201.65+4.36a  119.66+4.56¢
Urea 25 3.67+0.05¢c 62.78+2.00c 38.36+1.53b
50 8.18+0.15a 72.72+3.00b 43.79+2.06a
100 7.20+0.09b 103.54+3.58a  33.78+2.86C
2020 Ammonium 25 2.06+0.01c 29.55+0.76b 22.55+0.25b
long 50 8.90+0.15a 69.83+3.88a 23.88+1.10a
rains 100 7.81+0.06b 7291+1.77a 20.32+0.73c
Nitrate 25 4.06+0.01c 76.29+0.75b 66.95+0.29b
50 6.24+0.07a 140.48+1.05a 69.30+0.51a
100 5.96+0.09b 141.00+0.23a 64.36+1.36¢
Urea 25 1.58+0.03c¢ 25.48+1.84b 12.53+0.50b
50 4.69+0.13a 32.03+2.19a 13.24+0.78a
100 2.74+0.04b 33.80+2.11a 11.26+0.31c

Within a colurmm for each treatment, means followed by different superscript letters differ significantly at p <0.05

by LSD tes

fian: Isaiah O. Ochieng et al. (2021)



M19197 3 LAAIHANENTDIUILNAGATEY S¥ndNe 2012 - 2015

Year Treatment Summer maize
Ear number (10° ha™") 1000-kernel weight(g)
CK 49.9c 205.0b
Urea 53.6a 222.0a
2012 - 2013 Ammonium nitrate  49.2bc 220.5a
Ammonium sulfate  50.8b 217.0ab
Calcium nitrate 52.8a 217.2ab
CcK 53.1b 266.3b
Urea 60.8a 288.9a
2013 - 2014 Ammonium nitrate  61.7a 279.2
Ammonium sulfate  60.8a 288.0a
Calcium nitrate 59.7a 286.1a
CK 56.1b 273.7b
Urea 62.2a 289.9a
2014 - 2015 Ammonium nitrate  59.2ab 287.6a
Ammonium sulfate  60.0ab 291.9a
Calcium nitrate 58.9ab 287.8a

Different lowercase letters in the same growth season indicate significant differences among N fertilizer treatments
at p < 0.05 using least significant differences test. and indicate significant effects at the 0.05 and 0.01 probability
levels, respectively. NS indicates no significant effect. CK: no nitrogen fertilizer application; Urea: urea applied by

drip fertigation; Ammonium nitrate: ammonium nitrate applied by drip fertigation; Ammonium sulfate: ammonium

sulfate applied by drip fertigation; Calcium nitrate: calcium nitrate applied by drip fertigation.
11 Haoru Li et al. (2021)
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vostnlnagaiou neldnmmeasssing 9 Tugel 2013 - 2015
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Treatment Summer maize 2013
REy (kg kg™) AEy (kg kg™)
Urea 0.13Ba 5.00Ba
Ammonium nitrate 0.04Bc 1.19Bc
Ammonium sulfate 0.07Bbc 2.79Bb
Calcium nitrate 0.11Bab 4.31Ba
Summer maize 2014
Urea 0.32Aa 10.63Aa
Ammonium nitrate 0.16Ab 8.18Ab
Ammonium sulfate 0.24Ab 10.30Aa
Calcium nitrate 0.23Ab 9.16Aab
Summer maize 2015
Urea 0.31Aa 9.68Aa
Ammonium nitrate 0.25Aa 8.56Aa
Ammonium sulfate 0.20Aa 10.14Aa
Calcium nitrate 0.27Aa 8.12Aa
Mean (2013 - 2015)
Urea 0.25a 8.44a
Ammonium nitrate 0.15b 597c
Ammonium sulfate 0.17b 7.7dab
Calcium nitrate 0.20ab 7.20b
ANOVA
N fertilizer x* x*
Year (Y) * **
Y x N fertilizer NS x*

Different lowercase letters in the same growth season indicate significant differences among N fertilizer treatments

at

p < 0.05 using least significant differences test. Different uppercase letters in the same treatment indicate significant

differences among growth seasons at p <0.05 using least significant differences test. * and ** indicate significant

effects at the 0.05 and 0.01 probability levels, respectively. NS indicates no significant effect. Urea: urea applied by

drip fertigation; Ammonium nitrate: ammonium nitrate applied by drip fertigation; Ammonium sulfate: ammonium

sulfate applied by drip fertigation; Calcium nitrate: calcium nitrate applied by drip fertigation.
#141: Haoru Li et al. (2021)
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Year Treatment 1000 grain yield (g) Grain yield (kg.ha™)

2019 NO 278b 6,197c
Urea 339a 13,479b
UAN 3453 14,469a

2020 NO 318b 8,396¢
Urea 364a 13,478b
UAN 371a 14,469a

ANOVA

Year (Y) NS NS

Treatment (T) * *

YxT * NS

Values followed by a different small letter within a column are significantly different at 5% probability level. Differ-
ences between treatments were calculated within the hybrids for each particular year. NS, Not significant. *Signifi-
cant at the 0.05 probability level.

ﬁm: Baizao Ren et al. (2021)

a9l 6 uansszansnmaesylinielulasiauseussansamnsldlulasiuluininegg
Sou

Uszansamnisldlulasiaunienisinens (NAE) §asaftanalulasiaulufu (SNDR)
Usgansnimnisgadululangiau (NRE)

Year Treatment NAE (kg/kg) SNDR (%) NRE (%)

2019 Urea 34.68b 44.87a 66.33b
UAN 41.62a 38.82b 87.04a

2020 Urea 24.20b 45.64a 55.99b
UAN 28.92a 39.34b 73.45a

ANOVA

Year (Y) * NS *

Treatment (T) * * *

YxT * NS NS

NAE, Nitrogen agronomic efficiency; SNDR, Soil nitrogen dependency rate; NRE, Nitrogen recovery efficiency.
Values followed by a different small letter within a column are significantly different at 5% probability level. Differ-
ences between treatments were calculated within the hybrids for each particular year. NS, Not significant. *Signifi-
cant at the 0.05 probability level.

ﬁm: Baizao Ren et al. (2021)
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