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Supplementary table 1. Combined analysis of variance of the investigated traits in maize lines under optimum and zinc deficiency

conditions during 2 crop years

G 39 Slaws J‘*“l‘ G 39 REY )&Q‘B G 39) Slusy J)b G 39y Sl SO
Ol et 29bo buzo o . e o
S.0.V Environment e [ Cate o035 Gt Slidlos,§
DTS DTT DTA DTE ASI
89 g 0.090 3831.61* 3439.82% 4257.56% 48.30%
Jle ZD
Year “*5* 0.002 2246.76% 2299.20% 2347.40% 0.25
- 33 OgmeS 0.611% 15.475% 17.577% 20.027% 0.301*
D) ZD
Genotype ‘**6&* 1.08# 47.41% 52.76% 59.10% 0.41*
. 9y SgeS 0.119 5.050% 6.564" 8.532% 0.195%
Jlw x i) ZD
Genotype x Year “‘6@‘ 0.21 10.88 12.64 14.84 0.20%
59 SgS
(1) oy a3 rL 7.5 2.9 2.7 3.05 10.2
CV (%) “'5@‘ 11.8 8.4 7.4 7.4 14.2
Supplementary table 1. Continue aoldl Y oSS Jgus
Sy o PYe Ly b St Peudpohas Sy 5 olas
Source of variation Environment » LW EULN TL
53 o965 4089.60°  63.44° 25 5.41°
Jlw ZD
Year “*5&* 2964.80* 2.64% 97.02% 5.29*
. $35 OgmeS 37.619* 0.805* 0.768" 4.046%
LD ZD
Genotype Yo 47.29% 0.99% 0.96% 2.42%
o 59 Ogma 10.392% 0.407* 0.290* 1.160*
Jlo x gl ZD
Genotype x Year “*—O%J 23.41% 0.42 0.60* 1.19
9y SgmoS
CV (%) e 9.2 8.7 12.8 9.03
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aolol ) (LSS Jgus

kol S el

Sl ot glio Lo o Juls Job Slo ks Sl Jsb Uk Jsb
S.OV Environment °'E'°|f|) TAL SD PL EL
§9) SgmeS 105.06%* 297.56% 2.56% 42,57 0.12
Jle ZD
Year “'8* 2.175 55.87* 0.010 1.89 3.06
§9) SgmeS 312.56% 26.10% 1.18% 26.71% 6.30**
) ZD
Genotype 4*5@* 295.69* 31.73* 0.67* 20.45 6.58"
. 53 o9a5 41.59* 9.21% 0.55° 2.27% 3.86%
Jlo x Guig) ZD
Genotype x Year “gﬁ‘ 82.55 10.15 0.36 6.54 3.88%
59y SgaeS
1) o w3 e 5.2 4.7 4.7 7.2 5.8
CV (%) “gﬁ‘ 121 113 8.2 14.9 8.6
Supplementary table 1. Continue aoldl Y oSS Jgus
Ol i o Lo S gyl oo Als oy ol dysy o ailoslad JhykE Sk pe
S.0.V Environment PH NRC NKR ED EW
9 090 14448.04+ 24.50* 8.41 2.64% 1.56**
Jl ZD
Year ‘*gﬁ‘ 5476% 169* 87.42* 28.62 54,02
59y SgeS 749.65% 7.51% 45,52 0.83#** 3.19%
e d ] ZD
Genotype o 639.72 6.68" 76.45% 1.02* 3.26*
$9) SgeS 154.82+ 5.37* 38.55 0.54+ 2.11%
Jle x caigd) ZD
Genotype x Year 4-»-043 181.91# 4.26% 40.21%* 0.53* 1.65*
59y SgweS
1) hsons w3 e 45 7.1 11.8 3.9 3.9
CV (%) oty 7.4 10.1 17.6 7.3 6.1
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Supplementary table 1. Continue aoldl Y oSS Jgus
Oy oo bayxe B ges  Shosz ki Phaos S T ON sSles by a0
S.0.vV Environment GD CD FEW(gr) J EY(gr) golaisl
FCW(gr)
G 0.45** 0.07 27539.40% 312481+ 43744.35**
Jle ZD
Year e 9= 0.39 72401.35% 5527.92+ 82306.73%
O
G0 0.056** 0.694** 18254.85 69.10%* 1599.08**
L) ZD
Genotype ke 0.09* 0.68" 20909.46* 171.54% 2376.34*
o)
B9 S 0.058* 0.464** 11257.10% 63.46%* 1184.39%
Jlo x cuigs ZD
Genotype x Year e 0.08° 0.40% 10380.95* 140.73* 1570.31°
59 SgmeS
(1) Sy 55 he 24.9 5.5 9.7 10.09 19.9
CV (%) ‘*O*‘ 29.44 7.1 10.3 10.3 24.7
Supplementary table 1. Continue aoldl ) oSS Jgus
Ol yui’ 2abco buxo ald s 39 IW o dild slawy mhaw aslg jo 0 ,Slee SOjelam o Sloe  Cllilo p 5Ll
S.0.v Environment HGW(gr) NKE YAU(gr) BY(gr) HI
o «53)2 Bﬁ“’ 3124.81* 94003.56** 3793645234 666688.58 1430.84**
Year “*Sﬂ‘ 5617.50%* 126700.40%* 9911745486** 212465.68* 1866.97*
G e 69.10* 14432.16* 252819151** 13527.54% 21.66*
L) ZD
Genotype “'SP 61.52 19949.54+ 498425054* 14266.33+ 29.10*
“ ea 63 o"."ns kil £y £33 ey e
Il x casigi) )z > 63.46 8164.10 168008019 9589.70 17.83
Genotype x .
Yegrp “*5* 62.46" 9907.40%* 352009348 10325.95+ 19.37+
595 SgmS
(1) ol yasis he 10.4 16.7 35.3 3.6 18.5
CV (%) “'5@ 152 16.8 405 6.8 217

Yield per unit area; BY: Biological yield; HI: Harvest index.

Aoy K5 g duoys gy Jliol mha jo gl g cui i 4 T
*and **: Significant at 5% and 1% probability levels, respectively. ZD: zinc deficiency; O: Optimum; GD: Grain depth; CD: Cob diameter;
FEW: Five ears weight; FCW: Five cob weight; EY: Economic yield; HGW: 100-grain weight; NKE: Number of kernel per ear; YUA:
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Supplementary table 2. Mean comparison of investigated traits in clusters of hierarchical clustering of maize lines under optimum
and zinc deficiency conditions

$9) oS Ll Aot byl o
Zinc deficiency conditions Optimum conditions
Cluster 1 Cluster2 Cluster 3 Cluster4 Cluster5 Clusterl Cluster2 Cluster 3 Cluster 4
(N=11) (N=25) (N=18) (N=30) (N=11) (N=20) (N=6) (N=24) (N=45)

(a=>lg) wlaw
Traits (Unit)

4lgal 59, olusd

Gas) 4090°  4920° 4250¢  4383°  4681° 40750  3291° 40417  3.347°
DTS (day)
20 Jwb G gy ooy
Gas) 51.409° 55.040° 51.263° 52.696° 54.227° 49.612* 43708  50.104*  45.360°
DTT (day)
5,5 354 U 35, olas
Gas) 60.159° 63.780° 59.736° 61.464> 63.045° 58.112° 51.916° 58.854*  53.766
DTA (day)
0 G 3, Sl
G 63.409° 66.990° 62.833 64.733° 66.295° 60.625° 54.125°  61/604° 56.172°
DTE (day)
G GlUidleaFode 3 o50e 32100 2.058°  3.268°  3.318° 2512 22080  2.750°  2.406%
ASI (day)
‘f““ft“’();;”’*’ 42.636° 44285° 43.902° 438758 39.477° 409750  41.041°  42.427°  45.687
(el S22 goa5a 7033 7055°  7.451°  6.647° 7263 7418 73138  7.5938
LW (cm)
J*‘Sébfﬁ"""' 5363a  5630° 5708 57018 5409°  4950°  5291° 5031  5311°
SﬁfL 407725 11650  11.611°  11.671F 11.090% 10.775° 11.375%  11.114b  11.746°
5 bl I3 gl
Ginilo) oue; 64045 70.450°  70/597° 68.711° 58.818° 65.063° 64.521°  69.088°  74.907°
EH (cm)
"“’@::)(;’]*)5““'5' 128.431° 139.630° 139.611° 140.626° 120.500° 127.700° 138.833® 136.760° 146.576°
(Ragibe) Julidsh o5 g18c 282900  27.861% 28.273% 26.204™ 26581°  26.730°  27.042°  29.703
TAL (cm)
""‘*fs"‘;‘“(’c:;‘”’” 7602% 79000  7.847°  7.871* 3527  8132%  7.876°  7.891%  B8.055°
- 5le) JSilay Jsbo
(e 13° 14770 16.111° 15452 13977 14.682° 14958  15.422¢  16.164°
PL (cm)
""“G""‘E:_J"*J"" 10,704 11.890 12.125° 132522 11.931% 11.712° 13.833* 13.083°  14.258°
J"*”‘”"\'I;“g’”'“‘"" 12272  12.340° 13.472° 13.815° 13.909° 12575 14583  13.812°  14.308

0y 5o aild sluwy

NKR

15.977¢ 18.690° 20.013°* 22.718% 18.704> 17.562°  26.583%  21.864°  26.090?
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Supplementary table 2. Continue alol.Y LSS Jgue
(aola) s 69y SgmoS bl o Ao bl
Traitss (Unit) Zinc deficiency conditions Optimum conditions
Cluster 1 Cluster 2 Cluster 3 Cluster4 Cluster5 Cluster1 Cluster2 Cluster 3  Cluster 4
(N=11) (N=25) (N=18) (N=30) (N=11) (N=20) (N=6) (N=24) (N=45)
(Ragtld) PuskS g oo0c 51180 6375  6536°  6.363%  5795°  6.771°  6.502°  6.639°
ED (cm)
(HGEHVL\:)((‘:J:; P~ 11.296° 12.090 12.626%  12.9092 12.7508 11.3940 13.063¢ 12.8028 13.1258
"“"‘é“:(’c“r‘;; &< 0540 0507°  0.653  0.649° 0511 0557°  0.835%  0.628*  0.682
- ) Sz b
(%o 4.648P 5.1018 5.0718 5.2392 5.342¢ 4.695P 5.1062 5.2472 5.2822
CD (cm)
(P;;é\jbvg:)o” 243.590° 296.840P° 297.236° 389.8212 304.613" 258.825° 359.458° 335.963° 417.44072
Iz @9z 09
() 75.5452 76.180? 74.500?2 75.889?2 68.977° 74.312¢  79.666%® 76.177°¢  82.2102
FCW(gr)
I 58 4l (439
(p55) goLasdl o ySlos 36.9049 54.498"  50.166° 84.2242 61.733° 44.360° 60.595° 69.852° 99.3202
EY(gr)
(p9) &0 2o 039 26.295° 29.820% 28.194P¢  31.8462 29abe 26.775° 22.958¢ 29.708?2 31.7582
HGW(gr)
S ,;:’I;.ﬂ.us‘ 133.113¢ 178.450° 177.875° 264.277%@ 208.477° 155.587¢ 265.541° 230.531¢ 311.5102
T 9lg 50 0 Slos
(%) 6.5014 11.442°¢ 10.300%¢ 223.656% 14.562P 9.056° 16.950° 18.219b 32.9512
YUA(gr)
%) ";é’(’*”)”“"‘ 681.300° 735.503° 738.900° 799.758% 718.127° 696.416° 763.215° 755.494° 825.1767
gr
wbﬁ ;"”LN 5.3744 7.642b¢ 6.842° 10.6252 8.648° 6.261° 8.001° 9.196" 12.0582

DTS: Days to seedling; DTT: Days to tasseling; DTA: Days to anthesis; DTE: Days to earing; ASI: Anthesis silking interval; L: Leaf length;
LW: Leaf width; EULN: Ear-up leaves number; TL: total leaves; EH: Ear height; PH: Plant height; TAL: Tassel length; SD: Stem diameter;
PL, Peduncle length; EL: Ear length; NRC: Number of rows along cob; NKR: Number of kernel per rows; ED: Ear diameter; EW: Ear
width; GD: Grain depth; CD: Cob diameter; FEW: Five ears weight; FCW: Five cob weight; EY: Economic yield; HGW: 100-grain weight;
NKE: Number of kernel per ear; YUA: Yield per unit area; BY: Biological yield; HI: Harvest index
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Supplementary table 3. Principal component analysis in maize lines under zinc deficiency conditions

ailge
i Jolailia  pgs ailie  pyw ailpo oy dlbe b e b aiie i ailje
Trait PC1 PC2 PC3 f;‘gf PC5 PC6 PC7 PC8
6‘5“"’5 ‘;é” 50,106 -0.871 0.065 -0.081 0.150 -0.211 -0.233 -0.233
J..uL‘v‘ G 39) KKy
o 0.160 -0.968 0.099 -0.082 0.020 -0.072 0.043 -0.039
DTT
9B U 39, dlass
0,5 0.173 -0.972 0.114 -0.096 -0.021 -0.021 0.0003 0.027
DTA
B2 J’gié” MM 183 -0.959 0.127 -0.060 -0.065 0.001 -0.039 -0.98
‘?“:;’f %0104 -0.487 0.126 0.006 -0.292 0.364 -0.297 0.498
J’C 3”’ 0.337 -0.054 -0.544 0.287 0.153 -0.072 -0.069 -0.185
J’L* x" 0.222 -0.159 -0.449 0.187 -0.226 0.327 -0.207 -0.388
b débf’il‘ Mg 437 0.042 -0.403 0.059 0.394 -0.428 -0.378 0.165
S ﬁ_ MM 438 -0.128 -0.506 -0.043 0.303 -330 -0.405 0.115
51 ol sk gl
e 0.274 0.119 -0.609 0.145 -0.100 0.220 0.125 0.010
EH
“’”‘bﬁw" 0.420 -0.048 -0.746 0.284 -0.046 -0.006 0.183 0.174
‘J‘_“r‘;i’b 0.290 -0.158 -0.543 0.087 -0.266 -0.163 0.394 0.082
““;D’” 0.118 -0.119 -0.340 0.119 0.023 0.358 -0.386 -0.365
J“'S’Ld’b 0.236 0.079 -0.452 0.205 0.028 0.154 0.395 0.392
J’éi”" 0.778 0.146 0.022 -0.064 -0.092 -0.149 0.069 -0.173
30 &1 o,y ol
b 0.473 0.120 0.166 -0.430 -0.037 0.083 -0.257 0.318
NRC
=t ::P‘:: MW 686 0.162 0.064 -0.123 -0.110 -0.213 0.068 0.043
Ji 5“5 0.624 0.140 -0.147 -0.693 0.035 0.126 0.055 -0.086
J’;V"\’;" 0.633 0/120 -0.105 -0.066 0.097 0.153 0.091 -.020
wlo gos 0.422 0.281 -0.028 -0.068 -0.429 -0.163 -0.257 -0.069

GD
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Supplementary table 3. Continue aoldl .Y oSS Jgoo
. - . - adlgo . . L L
g Joladge  pgd adlge  pguw adlie T L R I R e
Trait PC1 PC2 PC3 f’;?f PC5 PC6 PC7 PC8
J"“;’; A 0448 -0.001 -0.146 -0.719 0.276 0.227 0.201 -0.131
e P ois g gan 0.054 0.274 0.216 -0.193 -0.139 0.001 -0.000
FEW(gr) -
I & @9z 09
(o9 0.044 20,002 -0.170 -0.136 -0.681 0.052 -0.110 -0.152
FCW(gr)
W3 o &1 359
golasdloas 5 g43 0.074 0.355 0.326 0.109 0.135 0.034 -0.044
(255
EY(gr)
KE e I WAT) 0.029 0.060 0.251 0.356 0.575 -0.056 0.137
HGW(gr) -
S ’;;"';”“‘”“ 0.383 0.033 0.336 0.231 -0.075 -0.149 0.076 -0.088
Taw aolg 50 0 Slac
(o9 0.823 0.083 0.395 0.310 0.037 -0.009 0.041 -0.078
YUA(gr)
S5 gm o ySlos
(o9 0.806 0.073 0.052 -0.120 -0.197 -0.087 -0.026 0.089
BY(gr)
‘“""z I"“’ “ oo 0.041 0.364 0.386 0.185 0.182 0.060 -0.055

ol dnzrgi (puilyylg
Proportion 26.724 40.896 52.102 60.763 66.056 71.042 75.210 78.992
Variance
o iyl
Cumulative 26.724 14171 11.206 8.660 5.293 4.986 4.168 3.781
Variance
oRg polie
Eigen values
DTS: Days to seedling; DTT: Days to tasseling; DTA: Days to anthesis; DTE: Days to earing; ASI: Anthesis silking interval; L: Leaf length;
LW: Leaf width; EULN: Ear-up leaves number; TL: total leaves; EH: Ear height; PH: Plant height; TAL: Tassel length; SD: Stem diameter;
PL, Peduncle length; EL: Ear length; NRC: Number of rows along cob; NKR: Number of kernel per rows; ED: Ear diameter; EW: Ear
width; GD: Grain depth; CD: Cob diameter; FEW: Five ears weight; FCW: Five cob weight; EY: Economic yield; HGW: 100-grain weight;
NKE: Number of kernel per ear; YUA: Yield per unit area; BY: Biological yield; HI: Harvest index

7.750 4.109 3.249 2.511 1.535 1.445 1.208 1.096
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Supplementary table 4. Principal component analysis in maize lines under optimum conditions

i Jol alis  pevalie  pgw e bz Al ekl el euis adie
Trait PC1 PC2 PC3 PC4 PC5 PC6 PC7
@5“""’5 ‘;;” Sl -0.645 -0.626 0.160 -0.104 0.051 -0.068 0.087
B Juli U 59, olosi - -0,690 0.248 -0.013 -0.008 -0.030 0.072
DTT 0.653- E—
e ’”;;X” dlasi -0.642 -0.698 0.278 0.012 -0.024 -0.16 0.064
o J"E)ié” Slasi -0.628 -0.701 0.302 0.035 -0.039 -0.002 0.056
@w:;’f G0 -0.258 -0.464 0.423 0.249 -0.168 0.132 -0.039
J’C 3”’ 0.564 -0.274 -0.428 -0.011 -0.036 0.262 -0.078
J’L* x" 0.288 -0.378 -0.494 -0.225 -0.323 -0.267 -0.029
S GV S olosd 0.272 -0.425 -0.333 0.024 0.617 0.015 0.306
EULN -
< fL dlasi 0.423 -0.393 -0.361 0.087 0573 -0.216 0.120
o) 3 ﬁ;‘;’“‘ ¢! 0.485 -0.423 -0.392 0.081 -0.078 0.189 -0.282
“’";ff" 0.672 -0.373 -0.375 0.055 -0.009 0.316 -0.144
J‘_“F:T’_"’ 0.485 -0.205 -0.467 0.056 -0.071 -0.062 -0.204
“BZ“D*B 0.018 -0.189 -0.530 -0.159 -0.357 -0.454 0.342
J“;;“LJ’*’ 0.415 -0.222 -0.204 0.024 -0.215 0.616 0.143
J“Efi”’ 0.800 -0.060 0.074 -0.165 -0.008 -0.155 -0.157
Pl “‘h‘l;“g” ol 0.560 0.026 0.084 -0.373 0.105 0.051 0.329
2y :\T;: Alasi 0.750 0.156 0.204 -0.032 0.230 -0.058 -0.145
‘Pé 5” 0,700 -0.232 0.330 -0.492 -0.018 0.106 -0.103
J’EV"\’;" 0.749 -0.252 0.342 -0.402 0.052 0.010 -0.031
“';g‘*‘ 0.439 0.107 0.155 -0.452 -0.142 0.380 0.410
J”“‘(‘:’; - 0.542 -0.367 0.299 -0.268 0.089 -0.177 -0.459
(£ P& 03 0.891 0.017 0.256 0.126 -0.055 -0.007 0.054
FEW(gr) -
(#5) Pl g 097 03 0.572 -0.056 0.043 -0.243 -0.342 -0.342 0.090

FCW(gr)
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Supplementary table 4. Continue Aols) ¥ (LSS Jgux
el Jsl alde  psdallie  pow Al oLz ailie ey alie  eddbailie  exie allie
Trait PC1 PC2 PC3 PC4 PC5 PC6 PC7
S Sdos (I3 5o &ils (439
(p,5) ol 0.874 -0.067 0.214 0.379 -0.059 -0.083 0.120
EY(gr)
(p5) lo 9w 039 0.425 -0.273 0.040 0.514 -0.286 -0.005 0.081
HGW(gr)
S ):\1 :‘; Slasi 0.893 0.037 0.233 0.165 0.089 -0.068 0.085
() glawazly oo ,8hes a5y -0.018 0.226 0.310 -0.015 -0.098 0.145
YUA(gr)
(P Siglgmofles ) g5y -0.006 0.144 0008 -0.007 -0.093 0.053
BY(gr)
““’"°ﬁ Iu‘" L 0.820 10.086 0.211 0.437 0.067 -0.070 0.101
o 4ezg bl 39.804 51.706  60.748 67.036 71.690 76.200 79.778
Proportion variance
o ol 39.804 11.902 9.042 6.287 4.653 4,510 3.357
Cumulative variance
o9 polie 1.543 3.451 2.622 1.823 1.349 1.308 1.037
Eigen values

DTS: Days to seedling; DTT: Days to tasseling; DTA: Days to anthesis; DTE: Days to earing; ASI: Anthesis silking interval; L: Leaf length;
LW: Leaf width; EULN: Ear-up leaves number; TL: total leaves; EH: Ear height; PH: Plant height; TAL: Tassel length; SD: Stem diameter;
PL, Peduncle length; EL: Ear length; NRC: Number of rows along cob; NKR: Number of kernel per rows; ED: Ear diameter; EW: Ear
width; GD: Grain depth; CD: Cob diameter; FEW: Five ears weight; FCW: Five cob weight; EY: Economic yield; HGW: 100-grain weight;
NKE: Number of kernel per ear; YUA: Yield per unit area; BY: Biological yield; HI: Harvest index



