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ABSTRACT

Studying the genetic structure of populations and primary genetic reserves is one of the main priorities of maize
breeding programs. Molecular markers are highly efficient in estimating the breeding value of genotypes. A total
of 73 maize genotypes prepared from different research centers (Razi University of Kermanshah, Khorasan
Razavi Agricultural and Natural Resources Research Center, Seed and Plant Improvement Institute (SPII) of
Karaj, were evaluated in a completely randomized design with three replications under normal and salinity stress
of 8 dS/m in pot conditions. Based on the results of analysis of variance a significant difference was observed
between genotypes in most of the studied traits in each one of the conditions; which indicates the existence of
high diversity between the studied genotypes. Estimation of breeding value for 25 traits in 73 genotypes in each
one of normal and salinity stress conditions was performed using BLUP by exploiting kinship matrix calculated
based on SNP molecular data. According to the sum of ranks of breeding values for all studied traits genotypes
17, 4, 8 and 3 under normal conditions, and genotypes 3, 17, W153R, 9, 4 under salinity stress conditions had the
highest rank in view of breeding value. Also, P19 L7 Kahriz, P15L4, W37A, P6 L1 and P14L1 Kahriz genotypes
under normal conditions, and P6 L1, P19 L7 Kahriz and P14L1 Kahriz genotypes under salinity stress had the
lowest breeding values. In general, considering all the studied traits in two conditions, genotypes 17, 3 and 4
showed high breeding value and genotypes P19 L7 Kahriz and P6 L1 showed lower breeding value, respectively.
Genotypes with high breeding value have the greatest potential in transmitting the value of traits to the next
generation; therefore, they can be introduced as desirable parents to improve these traits in maize breeding
programs.
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Table 1. Descriptive statistics of studied traits in 73 maize genotypes under normal and salinity stress conditions.

Normal Stress

- MEN  poyiaion ofvariaion  Me St Devition G
Leaf angle 146.7626 9.2444 6.2988 144.8401 10.1909 7.0359
Total leaf surface 9982 4745 47.5355 9552 3795 39.7298
Dry weight of flag leaf 0.4896 0.2366 48.3251 0.4765 0.1935 40.6086
g'f;i”&igfm the flag leafwidth 4 o913 54901 51.1974 45388 26083 59.4496
Days to ear emergence 71.3858 6.1627 8.6329 66.3334 8.2953 12.5054
Days to tassel emergence 71.8493 6.8173 9.4883 119.668 24.7487 20.6811
Length of first node to tassel 16.1438 47213 29.2452 17.2957 4.7853 27.4952
Tassel length 27.0662  4.92190 18.1846 26.8610 4.3615 16.2372
Number of branches in tassel 6.0730 2.0148 33.17635 6.0365 1.7903 29.6579
Leaf number on ear 7.4520 1.0261 13.7694 7.4041 1.0844 14.6459
Number of grain rows per ear 11.4772 3.5480 30.9134 12.1438 3.3858 27.8808
Number of grain per row 14.977 7.1846 47.9708 15.6187 6.4739 41.4496
Grain weight in main ear 27.3433 19.4934 71.2913 27.1359 15.8578 58.4384
Aerial part weight of plant 2824749  119.9402  42.4604 269.0137 79.7116 29.6310
Weight of ear together with pods ~ 56.4618 31.9371 56.5640 57.0139 23.8255 41.7889
Weight of ear without pods 46.4806  30.50769  65.6353 46.5525 23.87086 51.277
Ear diameter without grain 18.643 4.4010 23.6067 18.5449 4.2460 22.8957
Cob's weight 5.6451 3.3866 59.9918 5.8386 3.10459 53.1735
Grain width 5.4234 1.0299 18.9899 5.5686 0.9723 17.4604
Grain diameter 8/0863 1.0334 12.7796 8.0134 0.9808 12.2394
Grain height 8.6719 1.6770 19.3383 8.5446 1.4410 16.8644
Chlorophyll rate 41.6876 7.6289 18.3001 40.5353 7.8729 19.4223
Canopy temperature 27.8890 3.2384 11.6117 29.150 2.4052 8.2511
Relative water content 78.5246 6.81642 8.6806 75.7620 8.3896 11.0736
lon leakage 49.2993 24.2990 49.2887 37.5477 18.7567 49.9543
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Figure 1. Principal component analysis based on breeding values, respectively, above under normal conditions (right
side based on genotypes, left side based on traits), bottom, under salt stress conditions (right side based on
genotypes, left side based on traits)
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Figure 2. Grouping of genotypes based on breeding and morphological values. From left to right: Grouping based
on morphological traits under normal conditions, grouping based on the estimated breeding values under normal
conditions, grouping based on the morphological traits under salt stress conditions, grouping based on the estimated
breeding values under salt stress conditions.
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Supplementary file 1. Maize genotypes used in the experiment

o les 3 ol lace
No. Code Name Origin
1 Ma001 P3L2 Kermanshah
2 Ma002 P11L2 Kermanshah
3 Ma003 P15L16Kahriz Kermanshah
4 Ma004 P9L3Kahriz Kermanshah
5 Ma005 P13L2 Kermanshah
6 Ma006 P19L7Kahriz Kermanshah
7 Ma007 P6L1 Kermanshah
8 Ma008 P19L3Kahriz Kermanshah
9 Ma009 P14L1Kahriz Kermanshah
10 Ma010 P11L7 Kermanshah
11 Ma011 P14L2 Kermanshah
12 Ma012 P10L5 Kermanshah
13 Ma013 P1L4Kahrizi z,s JLs Kermanshah
14 Ma014 P11L6 Kermanshah
15 Ma015 P13L3 Kermanshah
16 Ma017 P3L4Kahriz Kermanshah
17 Ma018 plL5kahriz Kermanshah
18 Ma019 P19L5Kahriz Kermanshah
19 Ma020 P15L14 Kermanshah
20 Ma021 P16L6Kahriz Kermanshah
21 Ma022 P15L4 Kermanshah
22 Ma023 P11L9 Kermanshah
23 Ma025 P13L1 Kermanshah
24 Ma027 P16L12Kahriz Kermanshah
25 Ma028 P10L9 Kermanshah
26 Ma030 Mol7 Kermanshah
27 Ma031 OH43/1-42 Kermanshah
28 Ma034 K615/1 Kermanshah
29  Ma036 OH43/1-42 5, Karaj
30  Ma037 R59 (s, Karaj
31 Ma038 W37A Karaj
32 Ma039 R319 Karaj
33 Ma040 R59 Karaj
34 Ma042 W153R Karaj
R59R319
35  Ma04d (LS SR VY- lS s g0l Karaj
36 Ma045 B73(RFCORCMS) Karaj
37  Ma048 ZKA472221 Karaj
38 Ma049 K1263/1/1388 Mashhad
39 Ma050 4*/89 Mashhad
40 Ma051 9/K19/1 Mashhad
41 Ma053 25%/89 Mashhad
42 Ma060  S2/QPM/SUKMA s Mashhad
43 Ma065 66*/1388 Mashhad
44 Ma072 K166B/89&(14*k166B/1390) Mashhad
45  Ma073 K18-B/1392 «ys,! Mashhad
46 Ma074 7/K19/1 Mashhad
47 Ma075 23*/89 Mashhad
48 Ma076 70*/1388 Mashhad
49 Ma079 138*/89 Mashhad
50  Ma080 k197139245 Mashhad
51 Ma085 1390/Popcorn-530r54 L Mashhad
52 Ma089 172*/89 Mashhad
53 Ma091 8/K19/1 Mashhad
54 Ma096 67*/88 Mashhad
55 Mal100 36-N/88-K3653/2 Mashhad
56 Mal04 Line 1 -
57 Mal05 Line 2 -
58 Mal06 Line 3 -
59 Mal07 Line 4 -
60 Mal09 Line 6 -
61 Mall0 Line 7 -



62 Malll
63  Mall2
64  Mall3
65 Mall4
66  Malls
67  Mall6
68  Mall7
69 Mall9
70  Mal20
71 Mal2l
72 Mal22
73 Mal23

Line 8
Line 9
Line 10
Line 11
Line 12
Line 13
Line 14
Line 16
Line 17
Line 18
Line 19
Line 20
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Supplementary file 2. Combined analysis of variance of studied traits in 73 maize genotypes

under normal and salt stress conditions

Characteristics

Source of Dry R:)Sr:?rt]ﬁg
variation df a"nealfe df T:Jff';g:f df ‘(’)"fe}?:t df flag leaf
g Ieafg width to
the tassel
Environment 1 401.90" 1 27010611ns 1 0.02" 1 12.55"
Line 72 388.25™ 72 117959173 72 0.19™ 72 28,57
Line x . ok -
] 72 175.24 72 103393086™ 72 0.09 72 11.81
Environment
Error 290 97.50 284 80594143 290 0.05 290 5.66
Coefficient of 6.77 87.56 42.98 50.40

variation
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Characteristics

Source of Days to Length Number
variation Days to ear of first of
df tassel df df
emergence node to branches
emergence -
tassel in tassel
Environment 1 405724.60™" 1 239588.50™" 1 143.79™ 1 0.14"s
Line 72 94.31™ 12 1073.65™ 12 97.97™ 12 16.23™"
Llne X Kkk o Hkk Kkkk
72 52.94 72 875.29 72 36.24 72 5.30
Environment
Error 291 8.61 289 158.33 289 12.16 290 2.39
Coefficient 2.84 13.19 20.85 25.48
of variation
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Characteristics

Source of T | Leaf Number Nfumbgr
variation £ asse £ £ f ot grain
d length d number d of seeds d [OWS
on ear per row
per ear
Environment 1 4,57 1 0.25™ 1 31.94" 1 77.41"™
Line 72 105.18™* 72 5.34™ 72 153.68™" 72 45.42"
Line x . .
) 72 21.33 12 1.05 12 50.45 12 23.07™
Environment
Error 289 15.40 288 5.66 210 3541 209 32.19
Coefficient 1455 11.69 37.88 46.25
of variation
a0 ) maw 10 (gl e i do 0 i) mhaw jo o g
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Characteristics

Source of Grain Aerial Weight of Vc\)/i? 'e%?t
variation gf  Wweight part car df  together
in main weight of without with
ear plant pods pods
Environment 3.31m 1 19573.65" 1 0.49m 1 29.44"
Line 72 977.05™ 72 54183.18™ 12 3051.35™ 72 3442.87™
Line x e - .
) 72 396.53 12 7056.17 1092.36 12 971.54™
Environment
Error 2 18295 288 3741.91 259 792.95 257 771.94
Coefficient 48.34 22.11 59.42 48.35
of variation
a0 ) mdaw 1o (gl g e

oy pylie) a0 o Je ar oo 0 p 10 00 ) e jo (gl S e

S grepme NS 0oy O mhaw jo (5 lo Jixe

Characteristics

Source of i Eart Cob Seed Grai
variation df lameter df ob's df ee df rain
without weight width diameter
grain
Environment 1 6/44m 1 1.76™ 1 1.61m™ 1 0.40™
Line 72 131.19™ 72 67.12™" 72 2.92™ 72 3.55™"
Line x ns
72 49.99" 72 41.99™ 72 1.50" 72 -0.80
Environment
Error 205 40.30 255 35.66 206 1.62 205 -0.87
Coefficient 19.61 96.67 23.30 11.64
of variation
a0 )0 ) maw 0 (g)lo e i do 0 50 mhaw (o lo e ar 0oy 858 00 ) maw j0 (g lo gine e

o s me NS 0o )0 O mhaw )5 (5l Soe
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Characteristics

Source of . Relative
variation o Gr_am df Chlorophyll of Canopy df water
height rate temperature content
Environment 1 9261.04™" 1 144.39"™ 1 172.92™ 1 0.14"
Line 72 1700.18™ 72 266.97™ 72 27.64™" 72 0.13"™
Line = Fkk Kk Kkk Kk
) 72 1385.12 72 77.66 72 20.90 72 0.05
Environment
Error 205 150.89 290 55.85 290 5.64 273 0.33
Coefficient 9.46 7.47 8.32 27.04
of variation
o0 ) maw 10 (g lo e i do 0 i) mhaw (o lo S ar 0oy 8l 00 ) mlaw jo (g )lo gine e
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Characteristics

Source of F o —
variation lon leakage
Environment 1 15070.51
Line 72 1449.87™
Line x ok
_ 72 1366.41
Environment
Error 291 221.17
Coeff!ugnt 34.21
of variation

Aoy gl e Vo yo g hle sxe
o Fre e NS 0o )0 O v )5 (5l Joe

a0 ) maw )0 (gl e i o0 i) mhaw jo o S
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Supplementary file 3. Analysis of variance of studied traits in 73 maize genotypes under normal

conditions
Source of Leaf angle Total leaf surface  Dry weight of flag Distance from the
variation leaf flag leaf width to
the tassel
df Mean df  Meansquare df Meansquare df  Mean
square square

Genotype 72  256.37" 72 675413157 72 0.168™ 72 18.74™
Error 146 94.48 146 15120878 146 0.042 146 5.32
cVv 6.62 38.96 41.92 47.27
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Supplementary file 3. Analysis of variance of studied traits in 73 maize genotypes under normal

conditions
Source of Days to ear Days to tassel Length of first Number of
variation  emergence emergence node to tassel branches in tassel
df Mean df  Meansquare df Meansquare df  Mean

square square
Genotype 72 109.44™ 72 139.42 72 66.877 72 1218
Error 144 2458 146 11.35 146 12.81 146 2.97
cVv 6.96 4.68 22.17 28.38

Jloy lulpls cod &5 aigiy VY )0 (quy 0 0590 Sl il lg 525 1 (eSS LB
Supplementary file 3. Analysis of variance of studied traits in 73 maize genotypes under normal

conditions
Source of Tassel length Leaf number on  Number of seeds per  Number of grain
variation row in ear rows per ear

ear

df Meansquare df Meansquare df Meansquare df  Mean square

Genotype 72 72.68" 72 313" 72 120.07™ 72 25817
Error 146  14.10 144 0.711 109 2541 108 12.16
Cv 13.88 11.33 32.60 29.38

Sogme e NS 0o )0 B maw 10 (5518 Jme vt o )0 ) maw )0 (6o S i ooy p 130 mhaw jo lo S e

Jloy bl cod 053 iy YV )0 (o 9590 Slao il lg 5o ¥ (eSS LB
Supplementary file 3. Analysis of variance of studied traits in 73 maize genotypes under normal

conditions
Source of  Grain weight in Aerial part weight  Weight of ear Weight of ear
variation  main ear of plant without pods together with pods
df Mean square df  Mean df Mean df  Mean

square square square
Genotype 72  881.41™ 72 42802.20"" 72 2684.407° 72  2954.56™"
Error 107 176.11 144 3509.51 133 756.35 133 758.35
CVv 46.77 20.90 58.34 48.28

o gre e NS 0o )0 B maw 10 (65l Jme it o )0 ) maw )0 (6o g i ao 0 o130 mhaw jo lo g e
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Supplementary file 3. Analysis of variance of studied traits in 73 maize genotypes under normal

conditions
Source of Ear diameter Cob's weight Seed width Grain diameter
variation  without grain
df Mean df Mean square df  Mean df  Mean square
square square
Genotype 72  52.29" 72 6449 72 253 72 2477
Error 127 25.77 129 42.60 106 1.62 105 0.87
cVv 27.20 106.40 23.40 11.54

Jloy bulpls cod &8 oigiy VY )0 (quy 0 0590 Sl il lg 525 1 (eSS LB
Supplementary file 3. Analysis of variance of studied traits in 73 maize genotypes under normal

conditions
Source of  Grain height Chlorophyll Canopy temperature  Relative water
variation rate content
df Mean square df  Meansquare df Meansquare df Mean square
Genotype 72  5.74™ 72 174607 72 31.46™ 72 127.32"
Error 105 1.37 146 56.19 146 2.28 136 61.07
cVv 13.37 17.99 5.42 9.96

Sogme e NS 0o )0 B maw 10 (65l Jme it e )0 ) maw )8 (6o S i oo 0 o130 mhaw (o lo S e

Jloy bl cod &3 iy YV )0 oy 0 9590 Slao il lg 525V (eSS LB
Supplementary file 3. Analysis of variance of studied traits in 73 maize genotypes under normal

conditions
Source of lon leakage
variation  df Mean square
Genotype 72 1771.32™
Error 146 232.09
CVv 30.90

S gre e NS 0o )0 B mhaw 1o (65l Jre vt o )0 ) s j0 (6o S e ao 0 p i) mhaw (o lo S e
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Supplementary file 4. Analysis of variance of studied traits in 73 maize genotypes under salinity
stress conditions

Source of Leaf angle Total leaf surface  Dry weight of flag  Distance from the
variation leaf flag leaf width to
the tassel
df Mean square df  Mean df  Mean df  Mean
square square square

Genotype 72 305.78" 72 153746668™ 72 0.117 72 21617
Error 144 100.56 144 146976759 144 0.044 144 5.100
cv 6.92 115.18 44.07 53.75

S gre e NS 0o )0 B maw 10 (65l Jme it o )0 ) maw j0 (6o g i ao 0 p i) mhaw (o lo g e



Gogd i Ll St )3 CTgi VY 0 ey 0 0590 Sl il lg 5 (eSS LG
Supplementary file 4. Analysis of variance of studied traits in 73 maize genotypes under salinity
stress conditions

Source of Days to ear Days to tassel Length of first Number of
variation  emergence emergence node to tassel Branches in
Tassel

df Mean square df  Meansquare df  Mean df  Mean

square square

Genotype 72 204.38™ 72 1793.29"™ 72 67.65™ 72 9.33™
Error 144 10.23 143 308.40 143 11.50 144 1.80
CVv 4.35 14.74 19.56 22.13

S gre e NS 0o )0 B maw 10 (65l Jre vt o )0 ) s j0 (6o S i ao 0 p i) mhaw (o lo S e

Sogs oo Ll S D)3 S g VY 0 (s 0590 Slho il lg 5o ¥ (eSS LB
Supplementary file 4. Analysis of variance of studied traits in 73 maize genotypes under salinity
stress conditions

Source of Tassel length Leaf number on Number of seeds Number of grain
variation ear per row rows per ear
df  Meansquare df Mean df  Meansquare df Mean square
square
Genotype 72 53.77" 72 3.387 72 88.86™ 72 47.70™
Error 143 16.74 144 0.80 101 46.22 100 53.62
Cv 15.22 12.06 42.58 57.73

Sogme e NS 0o )0 B maw 10 (55l Jre it o )0 ) maw )0 (6o S i ooy p 130 mhaw jo lo S e

Sos i Lyl Coxd D)3 CaTgiS VY 0 sy 0590 Sl il lg 525 ¥ (eSS LB
Supplementary file 4. Analysis of variance of studied traits in 73 maize genotypes under salinity
stress conditions

Source of  Grain weight in Aerial part weight  Weight of ear Weight of ear
variation  main ear of plant without pods together with pods
df Mean square df  Mean df Mean df  Mean
square square square
Genotype 72  498.79™ 72 18722.077" 72  1543.54™ 72 1567.19™
Error 100 190.27 144 3974.32 124 832.22 126 786.43
cVv 50.01 23.37 60.54 48.44

S gme e NS 0o )0 B maw 10 (55l Jme vt o )0 ) maw )0 (6o g i ao 0 o l3e) mhaw jo lo e e
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Supplementary file 4. Analysis of variance of studied traits in 73 maize genotypes under salinity
stress conditions

Source of Ear diameter Cob's weight Seed width Grain diameter
variation  without grain
df Mean df  Mean df Mean df  Mean square
square square square
Genotype 72  46.97™ 72 4559 72 1.99™ 72 1977
Error 125 27.54 126 28.56 100 1.64 100 0.89
cVv 28.018 85.90 23.20 11.75

So9  ylpl i D)3 S g VY 5o gy 0 9590 Dlao il lg @y B (LSS L1
Supplementary file 4. Analysis of variance of studied traits in 73 maize genotypes under salinity
stress conditions

Source of  Grain height Chlorophyll ~ Canopy Relative water
variation rate temperature content
df  Meansquare df Meansquare df Mean df  Mean
square square
Genotype 72  4.47 72 17258 72 17117 72 197.19™
Error 100 1.88 144 5551 173 9.03 137 96.20
CVv 15.88 18.31 10.31 12.94

Sogme e NS 0o )0 B maw 10 (5518 Jxe it e )0 ) maw j0 (6o S i ao 0 p i) mhaw jo lo S e

Sos i Lyl Coxd D)3 CoTgiS VY 0 sy 0 0590 Sl il lg 52 ¥ (eSS LG
Supplementary file 4. Analysis of variance of studied traits in 73 maize genotypes under salinity
stress conditions

Source of lon leakage
variation

Mean square

Genotype 72 1052.19™"
Error 145 210.19

Cv 38.54

oo yue NS 0o )0 O mlaws 10 (g o S i oo 0 ) a0 (gld gime i o0 58 v jo jlo e
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Supplementary file 5. Extracted DNA bands on 1% agarose gel

Slacuigh cilizee slapgigeg,S 10 oad glulid uwstdSe G slo g Sledlbl aods -F LSS LB
c))s
Supplementary file 6. A summary of single nucleotide substitutions identified in different
chromosomes of maize genotypes

Ch:;irjwac:i)me ! 2 8 4 5 6 ! 8 o 10 Tiﬂ
SNPs 72226 54110 53906 50408 49153 34873 35489 35009 34159 30596 449929
AeG 24212 17901 17876 16987 16329 11511 11955 11760 11356 10408 150295
TeC 24225 18130 18358 17080 16612 11928 12000 11896 11597 10290 152116

"»_;r;:si:g:l’ 48437 36031 36234 34067 32941 23439 23955 23656 22953 20698 302411

Ts % 67.06 66,59 6722 6758 67.02 6721 6750 6757 6719 67.65 67.21
AoT 4265 3184 3072 2868 2892 2011 2059 1998 2026 1688 26063
AeC 6845 5141 5195 4755 4692 3277 3262 3253 3235 2919 42574
TG 6979 5214 5067 4796 4590 3296 3340 3311 3165 2882 42640
CoG 5700 4540 4338 3922 4038 2850 2873 2791 2780 2409 36241

o o2 ‘5‘)’1 al 23789 18079 17672 16341 16212 11434 11534 11353 11206 9898 147518
Transverion

TV % 3294 3341 3278 3242 3298 3279 3250 3243 3281 3235 32.79

Ts/Tv ratio 2.04 1.99 2.05 2.08 2.03 2.05 2.08 2.08 2.05 2.09 2.05

cos (Zeamays L) o,d slcasgs o alb b lag e g oleowdion Slas Mol 3 o)siﬁ -V eSS b8

SNP oSz S35 bl Jlos daul
Supplementary file 7. Estimation of breeding value for studied biochemical and seed related
traits in maize (Zea mays L.) genotypes based on SNP molecular marker under normal

conditions
Name Origin LA Rank TLS Rank DWFL Rank DFLWT Rank DEE Rank
P3L2 Kermanshah 023 36 -821.34 46 004 18 054 19 1558" 73
P11L2 Kermanshah 227 25 -5009.88 5 -024 68 -093 44 131 44

. Kermanshah 3.65 16 -5512.15 4  -0.01 22 -0.34 34 054 40
P15L16Kahriz
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PIL3Kahriz
P13L2
P19L7Kahriz
P6L1
P19L3Kahriz
P14L1Kahriz
P11L7
p14L2
P10L5
5 JLsP1LA4Kahrizi
P11L6
P13L3
P3L4Kahriz
plL5kahriz
P19L5Kahriz
P15L14
P16L6Kahriz
P15L4
P11L9
P13L1
P16L12Kahriz
P10L9
Mol7
OH43/1-42

K615/1
,2,0H43/1-42

<,4R59

W37A
R319
R59

WI153R
R59,.R319

(oS JKe) YV ol S s (550l
B73(RFCORCMS)
ZK472221
K1263/1/1388
4*/89
9/K19/1
25%/89
©53521S2/QPM/SUKMA
66*/1388
K166B/89&(14*k166B/1390)

Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah
Kermanshah

Kermanshah

Karaj
Karaj
Karaj
Karaj
Karaj

Karaj

Karaj

Karaj

Karaj

Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad

3.59
5.08
-5.91
-6.75
-8.50
-2.77
-1.05
-3.23
3.00
112
-0.13
-4.75
-8.12
-0.16
-1.80
251
-16.80"
-1.24
1.62
7.68
-7.62
0.21
-1.77
-5.85
4.83
-5.82
11.52
-9.69
-5.39
271
3.18
6.25

-10.48
-7.11
9.08
-3.31
-4.19
-5.59
-0.41
2.86
-1.95

17
13
63
65
69
52
41
54
21
32
38
57
68
39
47
24
73
42
28

67
37
46
62
14
61

70
59
23
19

72
66

55
56
60
40
22
48

2368.61
-4594.94
-4963.17
-4978.28
-3203.99
-4257.26
-6352.41"
-4174.25
1564.73
2164.47
3073.26
2263.15
-4157.01
-5771.65
-93.27
-3689.42
-1984.28
-1994.88
-2305.06
-2153.53
-3789.07
4329.89
-4187.79
-149.58
-4062.70
-2334.68
2827.16
-4921.37
-1178.37
252.15
-3543.88
-2518.93

-4752.93
2279.68
-1566.18
-1755.30
-44357

-2931.57
-1545.37
-1186.20
-4885.82

10
59
38
37
48
27
39
42

0.03
-0.19
-0.23
-0.24
-0.15
-0.25
-0.31
-0.04
0.06
0.10
0.05
0.24
-0.12
-0.23
-0.04
-0.16
0.02
-0.12
-0.19
-0.12
-0.17
0.19
-0.23
-0.10
-0.19
-0.17
021
-0.34
-0.19
-0.03
-0.18
-0.24

-0.23
-0.02
-0.20
-0.20
-0.10
-0.24
-0.02
-0.10
-0.26

19
56
61

42
69
72

16
15
17

39
62

46
20
40
52
38
49
12
64
35
55
48

54
27
51

60
25
58
59
37

23
36
71

-0.16
-1.47
-1.71
-2.22
0.91
-2.47
1.75
2.07
-2.18
0.13
-0.76
1.46
-1.84
-1.21
1.09
-1.20
0.38
-2.50
-1.15
-2.59
-2.88
2.34
-2.25
0.09
4.08
0.66
-1.71
-1.31
2.02
-1.63
-1.19
-2.05

-0.93
0.07
-0.03
-1.37
-1.13
-1.44
0.32
-2.60
-0.60

32
55
59
65
14
68

~N ©

64
25
42
11
61
51
12
50
21
69
48
71
73

66
26

18
60
52

56
49
63

43
27
29
53
47
54
22
72
40

354
-2.11
8.68"
6.78
153
430
0.15
-3.17
412
-2.07
-3.88
1.40
5.59
0.96
-3.13
255
250
-0.82
-6.96
-1.91
-4.47
-5.73
-0.55
235
212
-0.49
055
141
-5.37
-5.98
0.20
7.68

461
-6.48
-5.21
-2.02
0.16
-3.78
-7.55
-0.66
3.33

58
26
70
67
47
63
36
20
62
27
17
45
65
42
22
53
52
31

29
12

33
51
50
34
41
46

38
69

64

10
28
37
18

32
57
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1.66 27 -4456.66 13 -0.19 53 -2.37 67 698 68

J,;,/K18-B/1392 Mashhad
1.61 29 -2865.92 28 -0.17 50 -0.47 38 3.59 60

7/K19/1 Mashhad
-1021 71 414142 19 -013 41 -0.44 37 -256 24

23*/89 Mashhad
-5.25 58 -584.94 47 -0.03 26 3.21 4 3.58 59

70*/1388 Mashhad
8.12 4 -5840.66 2 -0.26 70 0.01 28 2.75 54

138*/89 Mashhad
45 k19%/1392 Mashhad -2.97 53 -4504.05 12 -0.23 63 -1.69 58 0.99 43

151390/Popcorn-530r54 Mashhad -230 50 -439.05 49 -0.07 34 6.50 1 998 72

0.51 35 -374931 22 -015 44 0.15 24 324 56

172*/89 Mashhad
-1.51 44 -2537.44 29 -0.15 43 -1.66 57 1.62 49
8/K19/1 Mashhad
-6.45 64 -242233 31 -0.16 45 -0.29 33 938 71
67*/88 Mashhad
6.70 7 -108.68 51 -0.06 33 3.34 3 315 21
36-N/88-K3653/2 Mashhad
. 1.45 30 8607.73" 73 0.39 1 -0.40 35 -6.93 3
Line 1 -
. 7.35 6 3638.62 64 0.25 3 0.69 17 417 14
Line 2 -
. 5.15 12 509358 71 0.19 11 1.71 10 -364 19
Line 3 -
. 5.45 11 7859.01" 72 0.36 2 -0.10 30 -490 11
Line 4 -
. 2.19 26 -104291 45 -0.02 24 -2.59 70 -004 35
Line 6 -
. 5.52 9 275.15 54  0.00 21 0.40 20 154 48
Line 7 -
. 3.21 18 294567 62 0.21 9 0.70 16 -241 25
Line 8 -
. -2.59 51 177057 56 0.11 13 1.00 13 5.91 66
Line 9 -
. -2.22 49 -1080.75 44 -0.04 28 0.82 15 -6.32 5
Line 10 -
. 10.36 2 -1331.33 41 -004 29 -1.93 62 -2.84 23
Line 11 -
. 111 33  4012.79 65 0.11 14 -0.43 36 -4.07 16
Line 12 -
. 5.48 10 -4303.72 14 -0.17 47 -0.59 39 -5.28 9
Line 13 -
) -1.48 43 463399 69 0.23 6 -1.10 46 3.04 55
Line 14 -
. -1.75 45 -137957 40 -0.05 32 2.79 5 0.41 39
Line 16 -
) 3.15 20 452256 68 0.23 5 0.19 23 432 13
Line 17 -
. 1.09 34 -347745 25 -019 57 -0.13 31 3.74 61
Line 18 -
. 3.89 15 4217.26 66 0.20 10 -0.70 41  -151 30
Line 19 -
. 142 31 505228 70 0.22 7 -0.95 45 -411 15
Line 20 -

DTE: Days to tassel emergence, DEE: Days to ear emergence, Ch: Chlorophyll rate, II: lon leakage, TLS: Total leaf surface, RWC:
Relative water content, APWP: Aerial part weight of plant, WETP: Weight of ear together with pods, NGRE: Number of grain rows
per ear, GD: Grain diameter, GW: Grain width, GH: Grain height, CW: Cob's weight, CT: Canopy temperature, EDWG: Ear
diameter without grain, DFLWT: Distance from the flag leaf width to the tassel, DWFL: Dry weight of flag leaf, LANG: Leaf angle,
LFNT: Length of first node to tassel, LNE: Leaf number on ear, NGR: Number of grain per row, NBT: Number of Branches in
Tassel, TL: Tassel length, WEWoutP: Weight of ear without pods, GWME: Grain weight in main ear. *and **: Not-significant and
significant at 5% and 1% probability levels, respectively.

cos (Zeamays L) o) slecaisss o alb b s e 5 (olbeowdion Slao (Mol o) 3,900 =Y keSS b8

SNP JsSIse ,Slis bl 2 Jlo s Ll
Supplementary file 7. Estimation of breeding value for studied biochemical and seed related
traits in maize (Zea mays L.) genotypes based on SNP molecular marker under normal
conditions

Name DTE Rank LFNT Rank NBT Rank TL Rank LNE Rank NGRE Rank NGR Rank
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e
P3L2 2.06 47 280 12 103 47 249 12 013 12 -152 5 -6.00 61
P11 240 18 505 4 195 g -312 48 063 48 -028 20 -462 56
P15L16Kahriz 3.39 53 010 28 203 47 -9.16™ 73 064 28 -228 1 -1154" 73
- 629 68 15 45 -131 5 -181 38 061 16 016 30 298 16
P13L2 2.48 48 0.68 2o 121 g, -194 39 061 22 066 52 -170 42
b10L7Kahri 1051 73 7.6 g9 202 , 865 70 -1.99 69 -096 9 -7.62 64
PoL1 5.03 63 549 6 189 g5 -410 57 -052 66 -2.04 2 -8.73" 68
P19L3Kahriz -0.01 34 117 18 -0.45 35 -347 52 010 18 026 34 -0.08 33
oL4L1Kahis 365 56 g5 g3 211 gg -328 50 -1.51 63 -039 18 -578 60
PLIL7 1.00 41 5.62 2 087 43 652" 2 091 2 045 40 533 11
o14L2 159 43 45 g 146 g, 278 45 -021 6 037 35 649 9
P10L5 2.68 50 14 43 023 5, 248 13 043 43 -026 23 225 21
2,5 JLsP1LAKahrizi -031 31 0.99 20 -0.31 31 182 15 201 20 -124 7 -551 58
P11L6 -0.28 32 128 42 13 44 032 26 043 42 062 50 792 6
b13L3 008 33 545 g 005 5,4 025 27 021 8 057 46 714 7
PaL4Kahriz 2.49 49 380 58 -1.49 60 -223 42 054 58 120 62 -145 39
1L Skabriz 281 51 459 go 188 g4 8827 72 105 60 190 71 -289 45
P19L5Kahri -48 7 g5g 35 350" , -307 47 -066 35 048 42 032 31
b15L14 559 66 303 55 129 5 -590 66 196 55 -0.78 14 -7.84 66
b16L6Kalriz 060 38 o9 9§ 236 7, -230 43 -005 26 -027 21 -404 53
b15L 466 8 509 57 -114 5 -340 51 033 57 -095 11 -7.68 65
b11L0 381 11 559 54 093 45 085 22 063 54 009 28 -002 32
p13L1 089 26 gy 44 065 37 -235 44 003 44 -096 10 -220 43
b16L12Kahris 291 14 457 g 021 o5 343 6 034 62 060 49 084 28
P10LY -6.04 4 11014 73 0.45 19 014 29 005 73 -084 13 217 23
MoL? 620 3 393 59 026 g, -536 64 010 59 040 36 -105 37
OHA3/1-42 3.84 61 0.20 25 -1.13 50 106 20 054 25 -0.77 15 -6.84 62
K615/1 365 55 g43+ 1 087 4, -128 34 097 1 059 47 279 18
&, 5OH43/1-42 1.98 45 250 52 -1.21 53 -217 41 037 52 -037 19 -458 55
£ uR59 081 39 (o7 94 082 , -306 46 037 24 127 64 -052 35
WI7A -1.66 21 934~ 72 -2.45 73 -8.81™ 71 -0.75 72 005 27 -436 54
Ra10 845 2 444 9 233 45 -699° 68 -118 19 022 33 -137 38
- 006 35 19 g9 198 ¢ -452 58 -002 39 045 39 -042 34
WI53R -289 15 _g40r 77 067 g9 055 23 09 71 083 56 042 30
R59.R319 -422 10 -0.43 -389 56 -019 49 -1.74 3 -944 72
(oo)S JSae) YV e WS ls (0l 213 49 34
B73(RFCORCMS) 450 62 579 g7 130 57 -479 62 035 67 147 69 -350 49
2Ka72291 -5.18 6 450 61 1.74 10 163 16 -232 61 -0.11 25 -8.81" 69
K1263/1/1368 440 9 g4 79 111 45 -380 54 092 70 213 73 049 29
. 353 13 579 g 089 ,, -147 35 058 68 130 66 229 20
o/K19/1. -0.68 27 198 46 -1.19 52 -319 49 -032 46 183 70 -297 46
354 12 479 45 238 4, -464 59 019 45 129 65 -148 40

25*/89
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55553952/QPM/SUKMA 4157 1 118 40 125 gg -3.79 53 -251 40 -173 4 942 71

145 42 -0.31 308 9 -007 36 -0.66 16 -7.04 63
66+/1388 062 36 32

687 70 5,095 13 -1.03 ,4g 097 21 012 13 075 54 379 15
K166B/89&(14*k166B/1390) :

4, K18-B/1392 611 67 505 5 167 g -L77 37 002 56 -002 26 -522 57

379 60 _ygg 34 -151 4 -204 40 -0.88 34 117 61 138 26

7/K19/1
J3vg0 247 1T gy o1 016 g 276 11 092 21 065 51 241 19
70%/1388 701 71 54 5 143 g 388 55 095 51 140 67 -224 44
138*/89 303 52 ,04 47 161 5, -472 60 075 47 020 32 -350 50
" 164 22 ,,0 sg 022 5, -472 61 018 50 055 45 -066 36

151390/Popcor-530r54 671 69 57 5 039 53 151 17 -08 5 081 55 -320 48

372 59

. 262 53 084 4 018 28 -063 53 -048 17 -7.90 67
6/K10/1 527 64 g,y g5 217 g -7.36° 69 015 65 143 68 -363 51
. 367 57 74 g7 -LO7 49 055 24 044 37 -129 6 575 59

204 20 gyg 3 220 5 028 31 -007 3 -0.89 12 -891 70
36-N/88-K3653/2 :

041 30 (15 o7 128 45 6427 3 041 27 010 29 -148 41

I::: 528 5 15 99 5007 ; 315 8 -019 29 084 5 281 17
Lo 092 40 5,5 4 200 g 525 4 -026 4 045 41 380 14
Linea 140 23 g, 1o 216 , 427 5 030 10 060 48 815 4
Lo 016 36 149 33 172 1, -034 33 099 38 106 60 812 5
Lo 367 58,05 15 139 13 301 10 033 15 041 38 669 8
Line 8 520 65 543 ¢ 019 ,4 -151 36 011 9 125 63 458 13
Lo 362 54 gy g1 01l o5 -496 63 -007 31 -013 24 139 25
e 1o 057 28 gy 39 063 g5 139 18 -016 30 074 53 367 52
L1t 109 25 1.4 41 089 15 005 30 -000 41 053 44 311 47
Line 12 264 16 g7 14 071 g9 032 32 013 11 026 22 48 12
Lo 13 121 24 a5 gy 011 o5 591 67 -093 32 041 37 631 10
i1 199 46 g5 93 003 57 135 190 -040 23 050 43 873 3
Lt 179 44 45 o, 043 ,) 035 25 -016 7 -103 8 093 27
L1 229 19 55 14 210 5 318 7 004 14 094 58 1046 2
Lot 813 72 g5 o4 097 4, 585 65 039 64 205 72 222 22
Lot 048 29 jg4 17 095 4 752 1 011 17 098 59 1364” 1
a0 028 37 4 33 207 5 223 14 -038 33 017 31 194 24

DTE: Days to tassel emergence, DEE: Days to ear emergence, Ch: Chlorophyll rate, Il: lon leakage, TLS: Total leaf surface, RWC:
Relative water content, APWP: Aerial part weight of plant, WETP: Weight of ear together with pods, NGRE: Number of grain rows
per ear, GD: Grain diameter, GW: Grain width, GH: Grain height, CW: Cob's weight, CT: Canopy temperature, EDWG: Ear
diameter without grain, DFLWT: Distance from the flag leaf width to the tassel, DWFL: Dry weight of flag leaf, LANG: Leaf angle,
LFNT: Length of first node to tassel, LNE: Leaf number on ear, NGR: Number of grain per row, NBT: Number of Branches in
Tassel, TL: Tassel length, WEWoutP: Weight of ear without pods, GWME: Grain weight in main ear. *and **: Not-significant and
significant at 5% and 1% probability levels, respectively.
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Supplementary file 7. Estimation of breeding value for studied biochemical and seed related
traits in maize (Zea mays L.) genotypes based on SNP molecular marker under normal

conditions
Name Origin GWME Rank APWP Rank WETP Rank WEWoutP Rank EDWG Rank
P3L2 Kermanshah -6.94 39 30.30 56 -20.23 28 -16.18 45 -2.38 62
PL1L2 Kermanshah -1541 55 53999~ o -3410 8 -35.91 71 -150 43
Kermanshah -26.10° 73 -40.26 2 -36.72 72 -3.80 72
P15L16Kahriz 9162 31
Kermanshah  2.09 19 -10.83 40 -9.38 33 -174 51
P9L3Kahriz 16.68 50
p13L2 Kermanshah 1.31 22 20.84 53 7.34 53 5.10 23 -0.03 24
Kermanshah -19.79 64 - -4735" 1 -38.21 73 586" 73
P19L7Kahriz 234157 1
PELL Kermanshah -2258 69  qec40+ g -3458 7 -29.55 64 -18 52
Kermanshah -14.88 54 -« -21.80 24 -18.96 50 -2.93 64
P19L3Kahriz -151.08" 12
. Kermanshah -12.47 50 16865 7 -34.00 9 -27.28 62 -3.33 67
P14L1Kahriz :
PLILT Kermanshah 18.56 8 60.49 59 1054 57 6.99 21 -0.08 25
b14L2 Kermanshah 12.67 11 28.97 55 20.19 63 20.99 10 -1.07 39
P10LS Kermanshah  3.50 17 142.93 69 7.40 54 11.05 17 -2.05 57
<5 JLsP1LaKahrizi Kermanshah -19.57 63 75.30 g3 -3311 11 -30.99 67 -2.29 59
P11L6 Kermanshah 18.90 7 -48.80 39 21.20 65 22.07 7 1.07 13
P13L3 Kermanshah 22.91 5 124.18 gg 1650 60 8.78 19 -0.19 29
Kermanshah -12.45 49 -16.61 31 -12.50 38 -0.94 35
P3L4Kahriz 9454 28
Kermanshah -13.19 51 -1498 35 -12.92 40 0.52 21
plL5kahriz -14682 14
Kermanshah -6.56 38 -19.37 30 -14.12 42 -0.40 31
P19L5Kahriz -144.07 15
P15L14 Kermanshah -20.60 68 93.92 45 2969 13 -28.66 63 -1.92 54
Kermanshah -19.04 61 -26.32 18 -22.19 57 -1.59 48
P16L6Kahriz -43.10 40
P15L4 Kermanshah -19.99 66 153.20° 11 3747 6 -29.94 65 -3.69 71
PliLg Kermanshah -3.16 32 -140.02 16 -27.25 16 -21.22 53 -3.32 66
. Kermanshah -5.35 35 84.37 34 -15.28 34 -12.40 37 -1.97 55
Kermanshah -11.99 47 -2437 20 -20.34 52 -1.57 47
P16L12Kahriz -117.60 20
P10LS Kermanshah  3.19 18 -80.35 36 -0.14 48 2.28 25 -0.15 28
Mol7 Kermanshah -11.43 46 13783 18 2848 14 -22.64 58 -3.35 69
Kermanshah -17.96 57 -16.22 32 -17.66 49 -2.27 58
OH43/1-42 %15 57
K615/1 Kermanshah  0.75 24 9415 29 2.77 49 2.34 24 171 7
£, OHA3/1-42 Karaj 1030 43 5359 45 -1083 41 -946 34 -151 44
,R59 Kargj 1.26 23 98.04 26 7.62 56 10.04 18 2.35 5
-14.71 53 * -27.37 15 -24.09 59 -3.53 70
W37A Karaj -186.42° 5
-5.76 36 - -2098 27 -16.92 48 -062 33
R319 Karaj -181.57 6
-0.69 26 -8.27 42 -13.12 41 0.53 20
R59 Karaj -92.38 30
-1.49 28 -0.84 47 0.85 26 1.27 11
W153R Karaj 1165 49

R59R319 -19.33 62 113.39 2 -3159 12 -31.22 68 -1.57 46
() JSae) YV S s (5,50 Karaj ‘
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-17.26 56 . 2156 25 -1601 43 097 36
B73(RFCORCMS) Karaj -155.16" 10

1878 59 _jq115 3 -1332 37  -1680 47 117 12

ZK472221 Karaj
063 42 . 2145 26 -1614 44 002 23
K1263/1/1388 Mashhad -191.92° 4
4%/89 Mashhad 012 25  g13 g5 423 50 6.19 2 2271 6
/K191 Mashhad 163 29 jg705 o5 647 43 164 27 -118 40
254789 Mashhad 596 37  _j4a15 13 -1563 33 1275 39 006 22

cyuIS2UQPMISUKMA  asphad 220 72 201457 3 9991 3 8813 70 236 61

1203 48 2298 22 -2007 51 -157 45
66*/1388 Mashhad 3148 42

297 30 9770 o7 503 46 68 30 -104 38
K166B/89&(14*k166B/1390) Mashhad :

-1883 60 13519 19 2336 21 -21.91 56 -3.33 68

4, K18-B/1392 Mashhad
K19/ anhg 4% 52 0s 24 3350 10 2703 61 266 63
23%/89 vanag 293 31 sy a7 2205 23 1640 46 129 42
—— g 368 B a1 4 53 45 503 20 097 &
138+/89 e 02 67 eer o 2560 19 2421 60 A7L 50

o5 k19%/1392 Mashhad -4.07 34 6.50 48 618 44 -4.93 28 -1.68 49
151390/Popcomn 530154 pashhad 00 4% 13795 17 2698 17 2180 54 014 27
172%/89 g Y U 7o 3 3959 4 3347 60 197 56
BIK19/1 vetag B2 41 ros 3 494 36 95 3B 082 %
67%/88 g 198 65 1276 22 3828 5 3021 66 330 65
26.N/B6.K3653/2 verag | 255 0 1egs sy 1977 29 2% 55 146 9
Line 1 ) 1040 13 0% 7 2616 67 2190 8 092 15

Line 2 B 1710 9 19954~ 77 3021 68 17.30 12 144 10

Line 3 ] 498 16 g9s, o 1258 58 1549 13 063 19

Line 4 ) 1338 10 e e 7o 2475 66 2781 5 104 14

Line 6 ] 2559 4 1599 g 58287 72 5658 2 444 1

Line 7 ) 147 20 .5 g 748 55 1133 16 056 32

Line 8 ] 2289 6  ,peg7v 73 3158 69 2702 6 071 18

Line o ) 1052 44 goos  ea 1123 39 856 31 235 60

Line 10 . 092 27 gu03 eo 2082 64 1898 11 314 2

Line 11 - 1837 58 o449 44 459 S1 -8.77 32 011 26

Line 12 ) 663 15 540 3g 481 52 870 20 077 17

Line 13 ) 2855 3 1915 5p 1901 62 2107 9 126 4

Line 14 . 977 14  gu3 g5 3526 70 3474 4 033 30

Line 16 ] 736 40 496 53 -1325 38 -1050 36 -189 53
Line 17 - 2965 2 9134 54 3904 71 3901 3 162 8

Line 18 ] 138 21 4143 47 1658 61 1533 14 243 4
Line 19 . 3009" 1 15174 g7 60367 73 6249 1 258 3

Line 20 ] 1097 12 g5 4 1309 59 1456 15 086 16

DTE: Days to tassel emergence, DEE: Days to ear emergence, Ch: Chlorophyll rate, II: lon leakage, TLS: Total leaf surface, RWC:
Relative water content, APWP: Aerial part weight of plant, WETP: Weight of ear together with pods, NGRE: Number of grain rows
per ear, GD: Grain diameter, GW: Grain width, GH: Grain height, CW: Cob's weight, CT: Canopy temperature, EDWG: Ear
diameter without grain, DFLWT: Distance from the flag leaf width to the tassel, DWFL: Dry weight of flag leaf, LANG: Leaf angle,
LFNT: Length of first node to tassel, LNE: Leaf number on ear, NGR: Number of grain per row, NBT: Number of Branches in
Tassel, TL: Tassel length, WEWoutP: Weight of ear without pods, GWME: Grain weight in main ear. *and **: Not-significant and
significant at 5% and 1% probability levels, respectively.
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Supplementary file 7. Estimation of breeding value for studied biochemical and seed related
traits in maize (Zea mays L.) genotypes based on SNP molecular marker under normal

conditions
Name GW Rank GD Rank GH Rank Chl Rank CT Rank RWC Rank IL Rank Sum of
ranks
bal2 000 37 092 7L 070 5 756 7 107 35 262 7 1885 5
b1ilo .00 38 0 -40 31 -0.79 18 549 13 -041 45 -266 6 -1.70 41 »
0.30 58 - 5 - 225 28 217 36 - 2
P15L16Kahriz 1.03 2.02" 6 452 65 31.23" 303
- 0.19 54 0,&)7 41 -0.53 24 2024 33 275 20 -153 12 -1950 17 .
P13L2 047 63 021 49 -0.23 30 -355 21 133 32 570 65 -23.06 14 o
- 25 - 6 -2.24 4 - 1 328 18 150 30 18.86 57
P19L7Kahriz 0.13 1.02 18.94™ 284
0.57 67 - 37 -1.30 9 - 2 6.03" 4 -235 10 -11.70 34
P6L1 0.28 12.62" 312
b16L3Kahris 0.06 45 0.-91 9 -0.13 35 -1.05 39 5.78 6 1.09 27 -9.00 37 560
bL4L1Kariz 0__16 23 047 63 -0.30 27 990 3 6.03 3 432 57 -2582 11 452
D117 . A-,g* 1 016 47 0.93 60 -264 30 105 36 -7.14 2 3.14 45 419
o1La 0__31 13 0_2)9 39 0.88 56 207 56 -0.77 48 278 40 7.22 48 485
D101 003 44 089 70 010 39 95 p5 279 66 588 3 746 50
o5 JsP1LAKahrizi 0.87 70 0.22 50 -0.76 19 117 51 -2.34 57 489 60 7.43 49 495
b11L6 0.;34 2 0.:33 35 0.52 48 280 57 -2.82 67 4.04 54 2799 65 57
- 6 020 48 147 -2.61 61 3.22 47 30.43° 68
68 -1.38 37
P13L3 0.50 584
- 0_67 33 1.1—14* 2 -0.45 25 160 54 -1.79 55 8.24" 70 -27.01 10 wir
1L 5kahriz 0.68 68 o,ég 11 0.59 51 526 68 -239 59 0.16 21 -2820 7 w2
b18L5Kaliz 0.;51 4 0,;90 10 0.06 38 208 36 -1.77 54 390 52 -16.09 26 s34
b15L14 045 62 o —50 21 -0.28 29 .08l 4 -1.68 53 -148 13 29—94* 5 i
0.47 64 - 38 -1.15 -145 52 221 37 - 1
P16L6Kahriz 0.24 13 -1.01 40 31.42" 398
b15L4 . E)g 30 0 -59 17 -1.35 8 497 15 097 37 123 29 -8.08 38 239
b11Lo 0;19 8 0_64 42 0.14 2 742 6 175 31 -059 17 -19.23 18 239
b13L1 0.56 11 0.02 44 -0.18 32 222 34 093 38 -417 4 -17.70 21 513
p16L12Kahri 0.23 57 1_ég* 3 2_i3* 5 348 60 -1.17 50 -0.40 18 -1458 31 310
b10L0 001 41 035 56 107 g5 69 g 019 43 286 42 -1236 38
0.17 51 - 27 -0.44 194 30 683 67 -8.04 39
26 -5.80 10
Mol7 0.44 340
OHA3/1.42 0.00 39 1_é7* 4 -0.86 17 080 48 025 42 9707 73 -23.13 13 450
<6151 01—52 5 037 59 0.80 54 501 67 029 41 552 63 237 44 542
5,2 OHA3/1-42 0.00 40 0.;)7 7 0.16 43 -039 43 111 34 9.06° 72 -1586 27 445
- 22 - 28 0.27 235 26 -0.07 20 -13.39 32
,4R59 0.17 0.42 a4 765 72 505



W37A
R319

R59

W153R
R59:R319

(S JKa) YV S s (6550
B73(RFCORCMS)
ZKA4T72221
K1263/1/1388
4*/89
9/K19/1
25*/89
&5521S2/QPM/SUKMA
66*/1388
K166B/89&(14*k166B/1390)
4J55,/K18-B/1392
7/K19/1
23*/89
70*/1388

138*/89
o5, k19%/1392

1.51390/Popcorn-530r54

172*/89
8/K19/1
67*/88

36-N/88-K3653/2
Line 1
Line 2

Line 3
Line 4
Line 6
Line 7
Line 8

Line 9
Line 10
Line 11

Line 12

Line 13

0.33
0.06

0.14
0.18

0.44

0.21
1.68"

0.16
0.50
0.06
0.03

1.29

0.09
0.19
0.44
0.07
0.28

0.08
0.19

0.16
1.08

0.57

0.01

0.11
0.03

0.50
0.09

0.-28
0.34
0.;58
0.;38
o1

0.09
0.21
0.82

0.18

0.26

59

46

24

52

60

19

73
49

47

43

72

29

20

61

34

16

32

53

50

71

66

36

27

42

65
48
15

12

10

28

31

56
69
21

17
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O.—60
0.-48
O.-55
0.03
0.239
l.éG*
0.35
0.238
0.-61
0.-60

0.55
0.73

0.46

0.1%8
0.41
0.94
0.46
0.44
0.47
067
0.49
0.2%5
0.-46
031
0.68
111

0.25
0.59

0.54
0.89
0.30
0.31
O._42
0.56

0.88
0.23

0.10

16

23

19

45
32

57
12

14

15

18

67

61

33

30

62

26

24

13

22

34

25

36

40

72
53
66

64

69

54

55

29

65
68
51

46

-0.69
-0.02
0.12
0.95
2.4-19*
-1.26

-1.12
0.55

-0.14
-0.19
-0.15
260°
0.43
-0.30
-1.19
-1.11
1.03
1.58
-1.18
0.45
-0.59
3.8_5**
0.12
-1.06
0.04

0.98
1.75
0.90

0.77
0.97
0.81
1.60
-0.68

091
-1.92
0.56

177

20

36

41
61

10

14

49

34

31

33

45

28

11

15

65

69

12

46

22

40

16

37

63
72

58

53

62

55

71

21
59

50

73

-4.97

6.38
0.68

-3.16

-6.96

-4.27

4.45

-1.22

-5.58

-2.62

1.66

-0.25

-2.76

-8.61

-3.50

10.41

-3.51

-4.74

3.04

-3.99

-5.01

-4.28

-0.29

0.89
571

5.76

4.35

-0.89

-2.22

-2.88

-2.66

-2.29
1.50

3.63

3.02

16

50

71
46

24

19

64

38

12

31

55

45

27

23

73

22

17

52

59

20

14

18

44

49

69

70

63

41

35

26

29

32

53

61

58

4.93"
2.26

0.83

3.13

6.42"

7.76"

2.64
1.14

4.23"
3.60

2.43

-0.64
-0.82
-1.40

-0.04
-0.53
-1.93
-2.64
-2.76

-2.48
-3.14
-3.27

-2.99

27

39

19

24
33

23

11

29

13

12

17

25

21

15

16

22

10

14

40

47
49
51

44

46

56

62

63

60
71
72

69

-3.01
0.24
3.12
3.35

9.]-.5*
311

3.08
5.68

2.84
117
1.80
1.89
4.68
5.99
331
8.14
513
3.63
5.06
4.87
8.34
3.82
0.84
3.96
4.08

-0.88
-2.36
2.15

2.14
-1.72
2.32
0.54
3.02

-1.39
4.14
2.53

-2.39

22

46

49

45

44
64

41

28

31

32

58

66

48

69

62

50

61

59

71

51

26

53

55

15

35

34

11

38

24

43

14
56
39

-4.03
3.23
-17.49
-18.94
-24.22
-16.26

21.72
-17.34

-15.84
7.71
-9.35
33.54"
-19.19
-14.60
-10.44
19.69
-0.78
-22.10
-17.24
-27.35
30.-65*
-29.44
-20.92
-27.15
10.77

27.27
28.81
26.45

23.74
-1.29
41,72
6.85

31.12"
28.10

8.29
14.79

34.42"

40

46

22

20

12

25

59
23

28

51

36

70

19

30

35

58

43

15

24

16

53

63
67
62

61

42

73

47

66
52
54

72

278

342

428

502

277

348
420

421

391

434

360

349

453

467

404

450

492

544

359

442

528

368

436

351

455
601
597

596

577

542

580

608

459
546
533

485

472
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Line 14

Line 16

Line 17

Line 18

Line 19
Line 20

0.;31
0.:25
0.;13
0.?].2

0.05
0.21

14

18

9

26

35

55

0.00
0.40
0.35
0.54
0.23

1.27

43

60

58

20

52

73

0.89

0.46

1.00

-0.54

114

1.59

57

47

64

23

67
70

-0.56

-5.80

4.60

-5.83

4.10

0.69

42

11

66

9

62
47

-2.77

-2.36

-2.79

-2.94

-3.61

-3.05

64

58

65

68

73

70

-0.20

0.31

1.96

7.69

-0.68

0.61

19

23

33

68

16

25

22.84
17.81
27.58
-15.44
33.57"

31.84"

60

55

64

29

71

69

583

441

577

513

627
594

DTE: Days to tassel emergence, DEE: Days to ear emergence, Ch
Relative water content, APWP: Aerial part weight of plant, WETP: Weight of ear together with pods, NGRE: Number of grain rows
per ear, GD: Grain diameter, GW: Grain width, GH: Grain height, CW: Cob's weight, CT: Canopy temperature, EDWG: Ear
diameter without grain, DFLWT: Distance from the flag leaf width to the tassel, DWFL: Dry weight of flag leaf, LANG: Leaf angle,
LFNT: Length of first node to tassel, LNE: Leaf number on ear, NGR: Number of grain per row, NBT: Number of Branches in
Tassel, TL: Tassel length, WEWoutP: Weight of ear without pods, GWME: Grain weight in main ear. *and **: Not-significant and
significant at 5% and 1% probability levels, respectively.

: Chlorophyll rate, 1I: lon leakage, TLS: Total leaf surface, RWC:
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Supplementary file 8. Estimation of breeding value for studied biochemical and seed related
traits in maize (Zea mays L.) genotypes based on SNP molecular marker under salt stress

conditions
Name Origin LAG Rank TLS Rank DWFL Rank DFLWT Rank DEE Rank
P3L2 Kermanshah 1.68 53  -1282.65 50 -0.06 47 2.38 11 0.11 38
P11L2 Kermanshah 10.38 14 -1388.05 73 -0.05 43 1.48 14 -1255° 1
. Kermanshah 8.51 20 -12342 56 0.00 27 0.42 25 5.70 67
P15L16Kahriz
) Kermanshah 2.68 50 3517.26 68 0.18 5 -1.71 58 2.88 58
P9L3Kahriz
P13L2 Kermanshah 11.72 7 -1152.23 53 -0.07 48 -0.95 51 3.49 60
. Kermanshah -5.64 70  -2674.28 46 -020 72 -2.26 66 3.39 59
P19L7Kahriz
PELL Kermanshah -1.62 61 -3202.38 49 -0.19 69 -0.61 43 1.78 50
. Kermanshah -2.43 64  -178356 52 -0.12 62 0.21 31 -195 26
P19L3Kahriz
. Kermanshah 6.85 26 -1780.24 67 -0.19 70 -2.33 67 445 65
P14L1Kahriz
PLIL7 Kermanshah 0.37 56  740.09 60 0.05 15 2.86 7 -3.17 23
Kermanshah 5.17 42 51060 70 0.02 22 0.12 35 1.17 48
P14L2
PLOLS Kermanshah -0.36 58 11855 64 0.04 18 -1.17 53 3.56 62
5 JLP1LAKahrizi Kermanshah 6.64 28 -988.41 57 -0.10 57 -0.51 41 3.54 61
z 2
PLILE Kermanshah 1.75 52 5098.63" 72 -0.07 50 0.74 18 0.34 39
P13L3 Kermanshah -2.60 65 1345.01 66 0.10 8 0.15 33 1.83 51
. Kermanshah -6.11 71 -326.16 59 -0.01 32 0.29 28 -0.18 36
P3L4Kahriz
. Kermanshah 7.12 24  -1875.03 32 -0.09 52 -2.98 70 -049 32
plL5kahriz
. Kermanshah 6.06 35 -339.64 61 -0.04 41 0.49 23 -4.72 17
P19L5Kahriz
Kermanshah 5.74 39 -1023.25 55 -0.04 39 -0.02 38 1055° 72
P15L14
Kermanshah -11.71 72 -20.50 63 0.10 9 0.11 36 -33 22
P16L6Kahriz
Kermanshah 9.19 18 203791 69 008 12 3.62" 3 -1236° 2
P15L4
P11LY Kermanshah 3.38 48  1309.22 71  0.05 16 0.68 19 592 12
P13L1 Kermanshah 6.07 34 219333 54 011 6 -1.86 60 -9.64 6
Kermanshah 6.12 33 163357 62 0.29 1 -2.92 69 50.81™ 73

P16L12Kahriz
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172*/89
8/K19/1
67*/88
36-N/88-K3653/2
Line 1
Line 2
Line 3
Line 4
Line 6
Line 7
Line 8
Line 9
Line 10
Line 11
Line 12

e

Kermanshah
Kermanshah
Kermanshah

Kermanshah

Karaj
Karaj
Karaj
Karaj
Karaj

Karaj

Karaj

Karaj

Karaj
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad

7.68
10.22
5.97
10.65
6.54
17.417
1.91
5.09
5.49
6.22
-25.62"

8.62
-1.92
14.25
6.35
11.69
10.24
11.00
5.92
4.20
10.89
10.46
5.39
5.87
11.63
7.12
-3.06
6.36
13.92"
6.71
12.53
8.16
-0.05
491
0.99
3.87
4.98
-2.76
-0.49
10.37
14.69"
1.37

22
17
36
12
29
1

51
43
40
32
73

19
62
3

31

16
10
37
46
11
13
41
38

23
68
30
4

27

21
57
45
55
47
44
67
60
15

54

1349.14
-1549.92
-1718.88
-3416.47
-1720.27
5985.58"
-25.43
103.98
1531.52
-484.31
540.99

384.05
134.90
-1698.62
-1787.91
-705.78
-1593.22
-1870.54
-1355.58
-661.04
1453.31
-1525.32
-31.08
-3412.02
-1650.18
547.73
-1907.46
-2794.21
-899.42
-1310.12
-1243.49
-419.24
-752.24
398.84
-495.64
286.72
-1676.52
-1971.91
1726.96
1308.14
-1864.95
-2345.03

65
44
11

58
26
34
47
30
51

0.06
-0.12
-0.01
-0.17
-0.04
0.19
-0.05
-0.04
0.01
0.02
-0.04

0.08
0.01
-0.21
-0.09
-0.06
-0.17
-0.10
-0.12
0.01
0.23
-0.10
-0.03
-0.20
-0.02
0.05
-0.10
-0.13
-0.07
-0.15
0.00
0.19
-0.03
0.08
0.03
0.01
-0.08
-0.11
0.11
0.05
-0.11
-0.15

13
61
33
67
40

45

25
21
42

11
26
73
53
46
68
55
63
24

54
36
71
34
17
56
64
49
65
29

37
10
19
23
51
60

14
58
66

377
-0.66
-0.72
2.07
0.16
-0.82
-0.42
221
-0.61
0.98
0.24

059
-3.53"
-1.45
-1.44
0.40
-3.07
2.21
-1.79
-0.38
-1.93
0.44
-3.04
-1.60
-0.66
0.27
-0.77
2.13
-0.65
-2.62
541"
-151
1.10
281
3.06
-2.15
0.34
0.57
3.37
0.14
2,10
-0.71

2

21
73
55
54
26
72
65
59
39
61
24
71
57
45
29
49
63
44
68

56

[<2 el

64
27
22

34
62
47

-10.85"
-5.01
243
2.67
-0.41
-2.15
-4.94

-10.04
-7.65
-6.32

-11.82"

2.69
-6.11
-6.11
-5.31
-4.17
-5.50
9.88
0.75
4.21
1.86
0.37
-4.67
0.71
-0.86
-3.70
7.78
-1.52
2.72
5.36
0.11
1.06
-5.95
-0.61
0.77
-0.88
4.28
2.09
0.57
1.40
-2.63
-0.41

4
15
54
55
33
25

w oo ~N

56

10
14
19
13
71
44
63
52
40
18
43
29
20
68
27
57
66
37
47
11
31
45
28
64
53
42
49
24
34



w9 See b Lo o o390 739390 Dlao (Dol 5] (e 10 e 5 598 <

-0.41 59  -1156.65 35 -0.05 44 2.68 9 0.43 41

Line 13 -
. -4.28 69 -51.53 23 0.00 28 0.04 37 -082 30
Line 14 -
. -2.71 66 75.86 39 -0.01 31 -1.07 52 9.02 70
Line 16 -
. -2.20 63 -356.18 19 0.03 20 244 10 -036 35
Line 17 -
. 3.11 49 -921.80 29 -0.03 35 111 15 8.07 69
Line 18 -
. 11.81 6 20.02 41 -0.01 30 3.21 5 0.77 46
Line 19 -
. 7.11 25 -1283.18 37 -0.11 59 0.63 20 337 21
Line 20 -

DTE: Days to tassel emergence, DEE: Days to ear emergence, Ch: Chlorophyll rate, Il: lon leakage, TLS: Total leaf surface, RWC:
Relative water content, APWP: Aerial part weight of plant, WETP: Weight of ear together with pods, NGRE: Number of grain rows
per ear, GD: Grain diameter, GW: Grain width, GH: Grain height, CW: Cob's weight, CT: Canopy temperature, EDWG: Ear
diameter without grain, DFLWT: Distance from the flag leaf width to the tassel, DWFL: Dry weight of flag leaf, LANG: Leaf angle,
LFNT: Length of first node to tassel, LNE: Leaf number on ear, NGR: Number of grain per row, NBT: Number of Branches in
Tassel, TL: Tassel length, WEWoutP: Weight of ear without pods, GWME: Grain weight in main ear. *and **: Not-significant and
significant at 5% and 1% probability levels, respectively.
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Supplementary file 8. Estimation of breeding value for studied biochemical and seed related
traits in maize (Zea mays L.) genotypes based on SNP molecular marker under salt stress

conditions
Name DTE Rank LFNT Rank NBT Rank TL Rank LLNE Rank NGRE Rank NGR!ank Sum of
ranks

2612 70 196 19 -054 38 - 34 -067 57 -074 1 -2.69 69

P3L2 1.42 474
-20.72 14 469 6 008 19 129 12 -112 69 011 20 0.36 31

P11L2 422
12.00 57 -0.64 38 -157 64 - 70 084 8 -0.04 8 -2.18 66

P15L16Kahriz 6.60" 472
871 52 -3.87 57 -0.30 31 - 66 1.08 4 022 27 096 19

P9L3Kahriz 5.24 519
-059 44 -299 53 -1.09 54 - 46 -0.61 55 -0.08 11 -2.3567

P13L2 2.57 432
- 4 -6.94" 69 -1.76 66 - 68 -0.14 43 012 17 -1.56 60

P19L7Kahriz 42,717 5.69 341
- 3 -6.99" 70 - 72 - 69 -1.11 68 -0.78 2 -2.86 70

P6L1 45.48™ 2.92" 5.85" 253
-3.02 40 -6.76"68 002 22 - 43  -031 46 004 9 -1.09 54

P19L3Kahriz 241 350
-2 -5.38 63 - 70 - 71 -093 66 -0.07 19 -2.08 64

P14L1Kahriz 51.25™ 2.49" 6.67" 360
4561™ 73 511 4 0.16 17 243 6 062 16 0.13 54 175 14

P11L7 581
-449 38 3.07 12 -092 48 - 50 0.06 34 016 16 0.88 20

P14L2 3.03 530
1722 62 -1.23 42 -022 29 188 8 043 20 010 23 -05844

P10L5 619
-20.74 13 073 27 007 20 - 59 027 25 026 25 -0.4339

=5 JLsP1L4Kahrizi 4.22 463
-7.04 34 -037 34 039 14 - 44 091 7 009 21 226 9

P11L6 2.44 464
419 50 003 32 -0.07 25 - 24 065 15 015 48 204 11

P13L3 0.11 543
-28.36 8 -9.04" 73 -1.08 53 - 28 074 9 053 43 -0.48 42

P3L4Kahriz 0.62 375
-11.14 26 -6.43 66 -1.33 58 - 73 074 10 058 67 -0.9249

p1L5kahriz 7.74" 356
-8.48 30 266 14 272" 4 - 38 -032 47 021 18 045 28

P19L5Kahriz 1.84 427
-158 42 -268 51 - 73 - 72 208 2 0.02 13 -2.3968

P15L14 3.25" 6.77" 439
-758 32 -153 44 - 71 076 15 039 23 049 33 -0.68 46

P16L6Kahriz 277" 489

-862 29 033 30 -083 45 158 10 -0.11 41 035 28 1.77 12
P15L4 497



-245 41 144 24 -039 33 031 18 -068 58 0.17 30 0.71 22

P11L9 567
028 45 -170 47 -052 37 2555 -095 67 004 49 066 23

P13L1 498
333 49 -367 56 -0.10 37 6301 -0.89 64 006 24 026 33

P16L12Kahriz a1
907 53 434 9 -12055 - 37 -084 60 -0.09 10 -1.26 55

P10L9 1.75 435
-16.48 19 -164 46 -027 30 - 63 002 36 056 41 -04741

Mo17 457 385
1475 60 -071 39 046 13 - 26 041 21 016 59 -0.9550

OH43/1-42 0.32 495
364 39 501 5 -14660 - 67 097 6 030 52 -1.7862

K615/1 5.41 451
1102 54 172 20 106 8 - 39 021 28 020 62 -1.0053

«,»0H43/1-42 1.95 494
-1842 15 021 31 -007 26 - 56 003 35 007 36 -0.1336

«,%R59 3.97 386
2206 12 -583 64 -002 24 - 57 046 18 088 71 -0.9651

W37A 411 330
-1058 27 074 26 - 69 - 64 -085 61 074 70 -0.9148

R319 2.49" 4.89 334
021 46 -106 41 136 7 - 65 -050 52 006 39 106 18

R59 5.13 460
520 51 158 23 3493 293 4 022 27 037 61 046 27

W153R 494
R59,R319 -1024 28 328 11 402”2 326 3 067 14 -005 37 -1.3358

(S JKa) YV S s 650k 396
2563 11 -155 45 -151 61 - 33 -090 65 -030 3  -0.3238

B73(RFCORCMS) 1.06 312
- 6 527 62 -10252 1729 -152 72 -074 4  -40473

ZK472221 33.26" 319
- 5 466 60 -05639 - 60 -065 56 061 72 051 26

K1263/1/1388 37.20" 4.25 374
2118525 -204 49 061 10 - 36 035 24 045 66 061 24

4%/89 1.70 444
627 35 076 25 -156 63 - 45 -044 51 -030 7 031 32

9/K19/1 2.47 303
2907 7 405 59 -1235 - 62 -073 59 018 31 055 25

25%/89 433 291
- 1 59265 156 6 - 51 -274 73 -0.06 26 -0.99 52

©53S2IQPM/ISUKMA 56 97 3.31 317
120 47 260 15 -096 50 029 19 044 19 023 45 -16161

66*/1388 412
460 37 232 16 -2.03 68 126 13 -040 48 020 51 -1.3859

K166B/89&(14*k166B/1390) 388
-0.80 43 -6.45 67 -1.92 67 - 41 -0.28 45 038 44 -0.73 47

453,K18-B/1392 2.14 371
-1771 16 221 18 -1.01 51 - 47 -0.88 62 061 69 001 35

7/K19/1 2.72 357
-1672 18 -346 55 033 15 - 32 071 11 023 56 254 7

23%/89 1.00 510
2453 69 291 52 -070 42 - 53 222 1 031 58 -21365

70%/1388 3.69 419
-1253 23 259 50 -1.28 57 - 49 141 3 006 34 -13157

138*/89 3.02 322
1648 61 -047 35 -083 46 - 52 017 29 060 60 -0.5543

oy, k19*/1392 347 420

1.51390/Popcom-530r54 28329 -006 33 -153 62 015 20 -1.24 71 -038 15 -3.7172 275
-1344 21 509 61 -093 49 - 35 -115 70 032 63 -2.0563

172*/89 1.53 328
796 31 -188 48 -1.39 59 - 48 -011 40 -041 5  -0.68 45

8/K19/1 3.01 288
-1489 20 -7.09" 71 -1.74 65 - 58 069 13 026 40 082 21

67*/88 418 396
3287°72 832" 1 021 16 - 40 011 32 014 35 043 29

36-N/88-K3653/2 2.08 416
) 746 33 -345 54 -045 35 498 2  -041 50 003 38 114 17

Line 1 486
) 2160 68 167 21 4351 192 7 -006 37 001 73 176 13

Line 2 618

. 21.35 67 446 8 214 5 0.83 14 -0.25 44 029 46 336 2
Line 3 565
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Line 4

Line 6

Line 7

Line 8

Line 9
Line 10

Line 11

Line 12

Line 13

Line 14
Line 16
Line 17
Line 18
Line 19

Line 20

3151 71
-12.51 24

18.67 64
13.99 59
11.31 55

-5.45 36
-12.91 22

-17.01 17
18.49 63
11.34 56

12.20 58
19.90 65
-27.89 10

21.27 66
2.79 48

451 7 0.15 18 043 17 -054 53 031 47 237 8

554

6.42 3 046 12 - 23 070 12 026 50 216 10
0.08 570

303 13 -057 40 - 29 016 31 028 55 376 1
0.80 618

041 29 003 21 - 31 -010 39 072 65 -32271
0.89 498

TAT" 2 -0.46 36 - 30 016 30 -0.36 6 155 15
0.85 531
-0.60 37 -014 28 0.07 22 010 33 -031 14 024 34 503

-3.95 58 -037 32 - 54 -055 54 049 68 -0.2437
3.73 493

-151 43 -0.70 43 - 42 -0.09 38 020 32 301 4
2.25 435

166 22 -0.89 47 - 55 040 22 -0.01 53 330 3
3.75 672

048 28 -044 34 - 25 -014 42 -0.10 22 150 16
0.28 483
-0.74 40 -061 41 043 16 103 5 -0.17 64 -1.26 56 505
348 10 071 9 007 21 023 26 033 57 269 5 577

-8.18" 72 -0.71 44 - 61 054 17 -0.34 12 -0.46 40
4.30 420

228 17 -001 23 132 11 -0.89 63 019 29 254 6

536
-053 36 051 11 27 -0.41 49 022 42 037 30

0.52 510

DTE: Days to tassel emergence, DEE: Days to ear emergence, Ch: Chlorophyll rate, II: lon leakage, TLS: Total leaf surface, RWC:
Relative water content, APWP: Aerial part weight of plant, WETP: Weight of ear together with pods, NGRE: Number of grain rows
per ear, GD: Grain diameter, GW: Grain width, GH: Grain height, CW: Cob's weight, CT: Canopy temperature, EDWG: Ear
diameter without grain, DFLWT: Distance from the flag leaf width to the tassel, DWFL: Dry weight of flag leaf, LANG: Leaf angle,
LFNT: Length of first node to tassel, LNE: Leaf number on ear, NGR: Number of grain per row, NBT: Number of Branches in
Tassel, TL: Tassel length, WEWoutP: Weight of ear without pods, GWME: Grain weight in main ear. *and **: Not-significant and
significant at 5% and 1% probability levels, respectively.
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Supplementary file 8. Estimation of breeding value for studied biochemical and seed related
traits in maize (Zea mays L.) genotypes based on SNP molecular marker under salt stress

conditions
Name Origin  GWME Rank APWP Rank WETP Rank WEoutP Ran EDWG Ran Sum of ranks

Kermanshah -9.49 69  54.49 65 -938 21 -865 60 -092 55

P3L2 474
Kermanshah -2.63 47 -95.21 9 -1471 6 -1042 65 -1.26 64

P11L2 422
. Kermanshah -7.42 66 -13.89 43 -1054 18 -975 62 -1.04 59

P15L16Kahriz 472
. Kermanshah 5.82 18  31.62 58 -1.08 40 -1.34 37 -0.10 47

P9L3Kahriz 519
Kermanshah -6.35 61 -17.09 39 -1163 14 -10.16 63 -0.48 53

P13L2 432
. Kermanshah -6.84 62 -12554" 3 -11.20 16 -7.96 57 0.19 43

P19L7Kahriz 341
Kermanshah -11.94 72 -11431" 4 -1721 3 -12.86 68 -0.08 45

P6L1 253
. Kermanshah -5.95 60 -77.58 16 -1227 12 -850 58 1.06 21

P19L3Kahriz 350
. Kermanshah -7.03 65 -132.50" 2 2146 1 -1539 72 -3.73 73

P14L1Kahriz 360
Kermanshah 11.56 7 58.76 67 418 55 463 19 -0.08 46

P11L7 581
Kermanshah 1.85 32 -18.44 36 136 48 276 24 066 33

P14L2 530
Kermanshah -4.31 56 115.48" 72 -206 37 -460 49 -094 56

P10L5 619

5 JLsP1LAKahrizi Kermanshah -5.70 58 -16.32 40 -6.62 23 -647 52 -178 66 163

z 5



P11L6
P13L3
P3L4Kahriz
plL5kahriz
P19L5Kahriz
P15L14
P16L6Kahriz
p15L4
P11L9
P13L1
P16L12Kahriz
P10L9
Mol7
OH43/1-42

K615/1
,2,0H43/1-42

s,%R59

W37A
R319
R59

W153R
R59,.R319

(S S YV - Ll S s (5 y0be
B73(RFCORCMS)
ZK472221
K1263/1/1388
4%/89
9/K19/1
25%/89
5352952/QPM/SUKMA
66*/1388
K166B/89&(14*k166B/1390)
453K18-B/1392
7/K19/1
23*/89
70%/1388

138%/89
4,5, k19%/1392

1,51390/Popcorn-53or54
172*/89
8/K19/1
67*/88
36-N/88-K3653/2

VEY o)

Kermanshah 0.87
Kermanshah 7.19
Kermanshah -7.45
Kermanshah -2.76
Kermanshah 0.21
Kermanshah -8.73
Kermanshah -1.22
Kermanshah 6.93
Kermanshah 4.61
Kermanshah 0.42
Kermanshah -3.58
Kermanshah -6.87
Kermanshah 1.47
Kermanshah -2.37
Kermanshah -5.20

-0.36

Karaj

. 0.40
Karaj

~7.00
Karaj

. 411
Karaj

720
Karaj

464
Karaj

-3.71

Karaj

. -3.78
Karaj

. -12.34
Karaj

Mashhad 093
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad

Mashhad

7.63
0.39

262

-4.15
-2.68
-0.44
-0.81

-1.35
Mashhad

Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad
Mashhad

7.29
3.26
-7.02
4.94
-11.39
-5.72
-3.10

2.93
Mashhad

Mashhad

6.20

35
12
67
49
39
68
43
14
23
36
52
63
33
46
57
40
37
13
25
11
22
53

54
73
34

38
29
55
48
41
42
44
10
27
64
20
71
59
50
28
16

-46.01
53.17
-63.43
-87.25
-101.34
-19.41
-21.74
-66.32
-31.68
21.04
-45.74
-69.45
-74.42
24.08
-46.70
11.31
-86.29
-69.80
-107.93"
-15.48
85.04
-18.26

-85.27
-72.90
-88.91
3.85
-4.58
-78.57
-156.75™
-3.78
-13.74
-63.88
-70.64
-17.81
-2.59
-109.77"
53.57
-114.18"
-91.56
0.35
-54.51
-41.48

28
62
24
12

33
32
22
31
55
29
21
17
56
27
52
13
20

41
71
37

14
18
11
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46
15
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44
23
19
38
48

64

10
49
25
30

-5.21
3.67
-15.35
-10.83
-3.91
-13.22
-2.96
2.23
0.41
-10.38
-8.35
-11.98
-4.37
1.82
0.79
4.08
-3.94
0.33
-2.07
1.36
14.43
-17.42

-457
-12.76
7.44
12.03
-1.33
-3.56
-12.28
-0.91
1.09
-11.41
-3.79
10.12
1.30
-5.76
-5.20
-14.74
-13.23
-4.83
-1.37
-2.15

25
53

17
31

34
51
44
19
22
13
29
50
45
54
30
42
36
49
65

28
10
56
62
39
33
11
41
46
15
32
58
47
24
26

27
38
35

-3.22
-2.89
-11.17
-8.54
-2.15
-14.12
2.7
3.64
0.62
-7.65
-5.40
-10.72
-1.70
2.44
-0.12
455
-0.13
1.03
-1.16
447
12.28
-13.90

-3.24
-14.16
7.86
10.29
-0.34
-6.86
-1.22
0.06
1.66
-7.87
-1.39
10.01
0.64
-4.01
-3.03
-15.48
-10.41
-4.16
0.32
-1.29
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30

-0.32
-2.28
-2.15
-1.01
1.76
-2.43
1.88
1.42
-0.13
2,77
052
-1.04
1.02
0.39
1.87
0.81
131
1.85
2.49
0.44
2.92
-1.13

-0.59
-0.97
2.76
3.35
0.49
-1.20
0.45
1.05
1.60
-1.54
1.86
3.01
1.79
0.99
0.22
-1.92
0.78
-0.23
0.32
0.05

52
69
68
58
15
71

19
49
72
34
60
25
38
10
30
20
12

37

61

54
57

35
62
36
23
17
65
11

13
27
41
67
31
50
40
44

464
543
375
356
427
439
489
497
567
498
441
435
385
495
451
494
386
330
334
460
494

396
312
319
374
444
303
291
317
412
388
371
357
510
419
322
420
279
328
288
396
416
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Line 1
Line 2
Line 3
Line 4
Line 6
Line 7
Line 8
Line 9
Line 10
Line 11
Line 12
Line 13
Line 14
Line 16
Line 17
Line 18
Line 19
Line 20

2.52
16.20
15.16
10.65
4.90
18.64"
-9.62
451
11.99
3.27
6.39
14.71
5.99
-3.28
12.73
-1.88
5.35
1.92

30
2
3
8
21
1
70
24
6
26
15
4
17
51
5
45
19
31

20.12
117.317
30.85
52.13
34.40
53.47
48.31
64.42
68.54
-14.73
-48.48
-13.20
-18.78
66.26
19.54
-19.19
57.08
8.61

54
73
57
61
59
63
60
68
70
42
26
45
35
69
53
34
66
51

3.32
42.95"
20.24
12.52
19.32
31.04"
-10.32
13.34
20.15
11.81
9.34
18.61
11.64
-13.49
20.56
0.36
19.18
11.60

52
73
70
63
68
72
20
64
69
61
57
66
60
7
71
43
67
59

3.93
37.30"
16.49
9.37
16.67
26.32"
-5.60
13.28
18.90
9.91
8.36
18.40
6.53
-9.38
14.15
-1.60
12.98
9.43

22

14

-0.31
4.74
1.04
0.74
3.01
177

-1.25

-0.10
0.94
3.34
154
1.05
0.88

-2.29
1.02
0.19
0.35
161

51
1
24
32
5
14
63
48
28
3
18
22
29
70
26
42
39
16

486
618
565
554
570
618
498
531
503
493
435
672
483
505
577
420
536
510

DTE: Days to tassel emergence, DEE: Days to ear emergence, Ch: Chlorophyll rate, Il: lon leakage, TLS: Total leaf surface, RWC:
Relative water content, APWP: Aerial part weight of plant, WETP: Weight of ear together with pods, NGRE: Number of grain rows
per ear, GD: Grain diameter, GW: Grain width, GH: Grain height, CW: Cob's weight, CT: Canopy temperature, EDWG: Ear
diameter without grain, DFLWT: Distance from the flag leaf width to the tassel, DWFL: Dry weight of flag leaf, LANG: Leaf angle,
LFNT: Length of first node to tassel, LNE: Leaf number on ear, NGR: Number of grain per row, NBT: Number of Branches in
Tassel, TL: Tassel length, WEWoutP: Weight of ear without pods, GWME: Grain weight in main ear. *and **: Not-significant and
significant at 5% and 1% probability levels, respectively.
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Supplementary file 8. Estimation of breeding value for studied biochemical and seed related

traits in maize (Zea mays L.) genotypes based on SNP molecular marker under salt stress
conditions

Name CW Ran GW Ran GD Ran GH Ran Chl Ran CT Ran RWC Ran IL Ran Sum
k k k k k k k k of
rank
S
-0.82 54 006" 62 006 53 - 16 -548 20 166 4 262 61 -1041 17
" 0.2
P3L2 9 474
-0.89 56 0.04" 57 - 36 - 12 335 66 074 14 194 57 3329 71
* 0.26 0.4
P11L2 3 422
-1.45 64 008" 68 - 9 - 13 -015 49 - 57 167 56 -632 28
* 0.92 0.4 0.86
P15L16Kahriz 0 472
-0.81 53 0.07" 65 - 24 - 21 -051 47 - 66 166 58 -16.46 1
" 0.49 0.1 1.30
P9L3Kahriz 8 519
-0.83 55 - 37 - 26 - 8 -6.24 17 032 23 805 72 1046 51
0.01" 0.49 0.5
P13L2 " 6 432
-0.53 46 005" 60 - 8 - 33 - 1 117 9 056 45 529 49
* 0.92 0.0 20.01"
P19L7Kahriz 1 " 341
-1.08 59 004" 58 - 21 - 5 - 3 109 10 -3.16 23 -255 32
" 0.52 0.6 12.82"
P6L1 2 253
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0.14
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52
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15
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1.04
-0.42
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DTE: Days to tassel emergence, DEE: Days to ear emergence, Ch: Chlorophyll rate, II: lon leakage, TLS: Total leaf surface, RWC:
Relative water content, APWP: Aerial part weight of plant, WETP: Weight of ear together with pods, NGRE: Number of grain rows
per ear, GD: Grain diameter, GW: Grain width, GH: Grain height, CW: Cob's weight, CT: Canopy temperature, EDWG: Ear
diameter without grain, DFLWT: Distance from the flag leaf width to the tassel, DWFL: Dry weight of flag leaf, LANG: Leaf angle,
LFNT: Length of first node to tassel, LNE: Leaf number on ear, NGR: Number of grain per row, NBT: Number of Branches in
Tassel, TL: Tassel length, WEWoutP: Weight of ear without pods, GWME: Grain weight in main ear. *and **: Not-significant and
significant at 5% and 1% probability levels, respectively.



