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Table 1. Effects of irrigation (I), planting date (PD), nitrogen fertilizer (N) and cultivar (C) on protein and amino acid
concentration in maize grain.

Essential Amino Acids (EAA) (%)

(EAA) (59 5 (5ol gicnal

slesd o oegd odlls omedanl  omedd oeUT U s o851 ol ol
Treatment  Met Thr Val Ile Leu Phe His Arg Lys Trp
Irrigation (I) (g Ll
8l 0.161*  0.269*  0.356 0.258 0.882° 0.362° 0.228*  0.369*  0.231a 0.060a
12 0.159®  0.265*  0.359° 0.256° 0.876° 0.355° 0.222°>  0.361° 0.231* 0.060*
P-value 0.0014 <0.0001 0.1998  0.0016 0.0013 0.0004 <0.0001 <0.0001 0.7006  0.3700
Planting Date (PD) cuils & ,0
PD1 0.159>  0.263*  0.352° 0.251° 0.874° 0.355° 0.224*  0.363*  0.230°  0.0601°
PD2 0.160*  0.268  0.363% 0.262° 0.883# 0.362* 0.226*  0367*  0.232*  0.0609*
P-value 0.0167  0.0001 <0.0001 <0.0001 <0.0001 0.0002 0.0594  0.0022  0.0095  0.0315
Cultivar (C) o3,
C1 0.161*  0.265°  0.353° 0.253b 0.868° 0.354° 0.221> 0358  0.230* 0.062*
C2 0.163*  0.269*  0.361° 0.260? 0.889* 0.363* 0.229*  0.373*  0.234* 0.061*
P-value 0.1032  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001  <0.000/ <0.0001 0.1148  0.1121]
Nitrogen (N) ()39 o
N1 0.156>  0.265*  0.351° 0.248° 0.871° 0.352° 0.223>  0.361°  0.2322 0.059°
N2 0.164*  0.269*  0.363° 0.265° 0.886* 0.364* 0.228*  0.370*  0.230* 0.061*
P-value  <0.000/ <0.0001 <0.0001 <0.0001 <0.0001  <0.0001 0.0002 <0.0001 0.1112 <0.0001

Table 1.Continued

aldly Jous

RYrYY) (7.) Nonessential Amino Acids (NAA) (NAA) (6596 ol (§dumwlgioel
s Protein O bl e omelelS ey el ol
Treatment () Cys Asp Ser Glu Pro Gly Ala
Irrigation () (s Lf
I 10.500° 0.176* 0.5522 0.365° 1.567* 0.687% 0.3152 0.585%
12 9.749b 0.152° 0.488° 0.347° 1.393° 0.359° 0.301° 0.555
P-value 0.0017 <0.0001 <0.0001 <0.0001  <0.0001 <0.0001 <0.0001  <0.0001
Planting Date (PD) cuils & ,U
PD1 10.1452 0.163® 0.5042 0.355° 1.476 0.669° 0.302° 0.568°
PD2 10.104* 0.165* 0.5072 0.357% 1.485° 0.678* 0.3142 0.5722
P-value 0.8493 0.2977 0.4590 0.5336 0.5290 0.0012 <0.0001 0.2412
Cultivar (C) o3,
Cl1 9.915% 0.161° 0.502? 0.348° 1.457° 0.667° 0.305° 0.559°
C2 10.3352 0.166° 0.5082 0.364° 1.5032 0.679* 0.3122 0.581*
P-value 0.0598 0.0057 0.1059 <0.0001 0.0029 <0.0001 0.0016  <0.0001
Nitrogen (N) (459
N1 9.808" 0.155° 0.467° 0.346° 1.407° 0.666° 0.301° 0.546°
N2 10.4412 0.1722 0.5432 0.366° 1.5542 0.680? 0.315* 0.595°
P-value 0.0065 <0.0001 <0.0001 <0.0001  <0.0001 <0.0001 <0.0001  <0.0001

r‘,é) C2 KSC704 “,_9) Cl1 ‘aLAJ...a Y cwls C")L‘ PD2 ‘aLc.)lo):} Y cwls @)U :PD1 €39, 'Y ‘_J..obs L d)LuT 12 3Y3) I J..al?s L LS)L"'] d1
LSD a5l bllae 5 o 55 o5 e by oSy il (s (sla Bl ity b 1 53555 055 N2 5 35550 555 o5 NI KSC260

Asb oo oy gy e Ho o g Dglis W3

I1; Trrigation with 12 day intervals, 12; Irrigation with 6 day intervals, PD1; Planting Date June 21, PD2; Planting Date July 22,
C1; cultivar KSC704, C2; cultivar KSC260, N1; without N fertilizer, N2; N fertilizer at optimal level. Means sharing the same
case letter do not differ significantly at P < 0.05 based on LSD test
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Fig. 1. Interaction effect of irrigation and nitrogen on
protein concentration (a), interaction effect of planting
date, cultivar and nitrogen on amount of Leucine amino
acid (b), ratio of essential amino acids (EAA) to non-
essential amino acids (NAA) at different irrigation
levels, planting date, cultivar and nitrogen fertilizer (d).
(I1; Irrigation with 12 day intervals, 12; Irrigation with
6 day intervals, PD1; Planting Date June 21, PD2;
Planting Date July 22, C1; cultivar KSC704, C2;
cultivar KSC260, N1; without N fertilizer, N2; N
fertilizer at optimal level. Means sharing the same case
letter do not differ significantly at P < 0.05 based on
LSD test).
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Table 2. Correlations among grain yield, concentration of protein, total amino acids, essential amino acids, and non-

essential amino acids

1 2 3 4 5
1 Grain yield ails o ySlos 1
2 Protein Owiey 0377 1
3 Total amino acids JS sl giel 0.34" 0.56™ 1
4 Essential amino acids S3900 Sroumwlginel (.23 0.43™ 0.83* 1
5 Non-essential amino acids 3950yt SBowwlginel  0.40™ 0.56™ 0.98™ 0.74™ 1

Ao 0 ) maw (ol s i g oy O pdaw )8 lo Jixe s lo gae né M8
ns: non-significant, *: significant at P < 0.05, **: significant at P < 0.01
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