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Table 1. Name, pedigree and selection history of bread wheat cultivars and promising lines

Gusy e/l e
No. Name / Pedigree Selection history

1 Parsi -

2 Baharan -

3 SHARP/3/PRL/SARA//TSI/VEE#5/5/VEE/LIRA/BOW/3/BCN/4/KAUZ (Rakhshan) CMSA00Y00820T-040M-0P0Y-040M-040SY-030M-7ZTM-0ZTY-0OM-0SY
4 PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI CMSS02Y00596S-34Y-0M-099Y-5M-0WGY-0B

5 PASTOR//SITE/MO/3/CHEN/AEGILOPS SQUARROSA (TAUS)//BCN/4/WBLLI (Talaie) Kermanshah

6 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" IRW06-017914-8Kaj-0K aj-0K aj-4Kaj

7 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" IRW06-017914-8Kaj-0Kaj-0Kaj-5Kaj

8 1-66-22//Bow"s"/Crow"s"/3/Kavir/5/0Omid/4/Bb/Kal//Ald/3/ Y50E/3*Kal//Emu/6/Pishtaz IRW06-017986-8Kaj-0Kaj-0Kaj-4K aj

9 Spn/Mcd//Cama/3/Nzr/4/Passarinho/5/Y aco/2*Parus/6/Pishtaz IRW06-017999-4K aj-0K aj-0K aj-2K aj

10 ATTILA/3/Vee/Nac//1-66-22/4/Flt/Tjn//Kavkaz IRW06-018029-6K aj-0Kaj-0Kaj-2Kaj

11 ATTILA/3/Vee/Nac//1-66-22/4/Flt/Tjn//Kavkaz IRW06-018029-6K aj-0K aj-0K aj-3Kaj

12 ATTILA/3/Vee/Nac//1-66-22/4/F1t/Tjn//Kavkaz IRW06-018029-6K aj-0Kaj-0Kaj-4Kaj

13 TEVEE-1/GRU90-207476//2*CHAMRAN -

14 KAUZ/LUCO-M//PVN/STAR/3/Yaco/2*Parus/4/Pishtaz -

15 FRNCLN/ROLF07 CMSS06B00013S-0Y-099ZTM-099Y-099M-2WGY-0B

16 MUU/KBIRD CMSS07B00151S-099M-099NJ-099NJ-8WGY-0B

17 ATTILA*2/PBW65*2/4/BOW/NKT//CBRD/3/CBRD CMSS06Y01026T-099TOPM-099Y-099ZTM-099Y-099M-11WGY-0B
18 D67.2/PARANA 66.270//AE.SQUARROSA (320)/3/CUNNINGHAM/4/VORB CMSA06M00431S-040ZTM-040ZTY-31ZTM-04Y-0B

19 VORB/SOKOLL CMSA06M00621S-040ZTM-040ZTY-16ZTM-01Y-0B
20 KS85W663.42/MONARCA F2007/WBLL1*2/TUKURU CMSA06Y00889T-040ZTM-040ZTP0Y-040ZTM-040SY-8ZTM-0Y-0B
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Table 2. Combined analysis of variance for grain yield of bread wheat cultivars and

promising lines in 2015-17 cropping seasons and eight locations

S.0.V. = DR ss MS
Year (Y) Jle 1 62.61 62.61
Location (L) R 7 497.57 71.08
Y xL O x Jlw 7 694.45 99.21"
Replication (Y x L) (O x J) IS 32 49.20 1.54
Genotype (G) wss; 19 25.11 1.32
GxL o x gy 133 148.62 1.12
GxY e x 5 55 19 20.85 1.10
GxYXxL O x Jlux e 133 149.64 1.13"
Error slesl 608 304.47 0.50
C.V. (%) S s Ay 10.83

.M)bdi:).&;)b@db}\dﬁw}})\b@ﬂ%]@l**}*
* and **: Significant at the 5% and 1% probability levels, respectively.
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Table 3. Mean of agronomic characteristics and relative yield (% check cultivar) of bread wheat cultivars and promising

lines in 2015-17 cropping seasons

R Lo oF o)led o9 e " 3y § Jl Al

o gl o5 s )iz 055 s 3 Shes 4 S 3 Shes Oblg 4 S 3 Shes
e W) (%9 G 3 o9 ) )
oY) A 55, sl S50 Sty b 5, sl Plant height 1000 grain weight  Grain yield  Relative yield to Parsi  Relative yield to Baharan
Cultivar / Line Day to heading Day to physiological maturity (cm) (g) (tha™! (%) (%)
1 (Parsi) 160 198 96 40 6.356 100 98
2 (Baharan) 159 195 95 40 6.518 103 100
3 159 196 98 42 6.429 101 99
4 160 197 93 41 6.568 103 101
5 156 193 94 42 6.484 102 99
6 162 200 97 37 6.561 103 101
7 162 201 99 37 6.342 100 97
8 163 200 99 41 6.603 104 101
9 161 199 99 41 6.595 104 101
10 163 200 93 39 6.774 107 104
11 162 203 93 40 6.512 102 100
12 163 203 93 41 6.791 107 104
13 159 200 96 37 6.503 102 100
14 161 199 96 41 6.577 103 101
15 159 196 100 41 6.719 106 103
16 157 195 95 40 6.796 107 104
17 159 195 95 40 6.589 104 101
18 160 198 96 42 6.264 99 96
19 163 200 103 40 6.432 101 99
20 157 196 98 41 6.197 97 95

Mean .St 160 198 96 40 6.530 - -

A
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Table 4. Mean of grain yield (tha™!) of bread wheat cultivars and promising lines in 2015-17 cropping seasons

e Al o Y il J-)gu& ol oLl

g LT 22 i do 300 dl e > T ol
Optimum irrigation Cessation at irrigation at 50% heading stage

o Vles, ) oliile 7 065 Sy g ook oplis Olgaosl ols oSl
Cultivar/ Line Karaj Keranshah Zarghan Broujerd Mashhad Mean Nieshabour Isfahan Varamin Mean
1 (Parsi) 6.697 7.796 5917 6.314 6.716 6.688 5.229 5.903 6.269 5.800
2 (Baharan) 6.336 8.398 5.797 6.255 6.086 6.574 6.051 6.347 6.877 6.425
3 6.364 8.109 6.158 6.729 6.182 6.708 5.734 6.234 5.919 5.962
4 7.336 8.224 6.122 7.363 5.836 6.976 5.322 5.764 6.576 5.887
5 6.700 8.709 6.008 6.400 5.858 6.735 5.514 6.537 6.144 6.065
6 6.632 7.404 6.403 7.114 7.335 6.978 5.440 5.725 6.431 5.865
7 6.044 7.232 6.153 6.607 7.031 6.613 5.836 5.944 5.889 5.890
8 6.197 7.848 5.661 7.307 7.275 6.858 5.655 6.248 6.634 6.179
9 6.519 7.660 6.686 6.420 6.674 6.792 5.954 5.961 6.884 6.266
10 6.528 8.066 6.908 7.149 6.820 7.094 5.995 5.995 6.727 6.239
11 6.569 7.749 6.419 6.431 6.560 6.746 5.454 5.748 7.162 6.121
12 6.739 7.695 6.283 7.888 6.814 7.084 5.887 5.884 7.144 6.305
13 6.811 8.098 5.889 6.488 6.460 6.749 5.340 6.100 6.833 6.091
14 6.836 8.292 6.181 6.636 6.803 6.950 5.356 5.840 6.671 5.956
15 7.283 9.192 6.131 6.900 6.649 7.231 5.535 6.544 5.519 5.866
16 6.439 9.177 5.747 7.958 5.715 7.007 5.995 6.523 6.819 6.446
17 6.606 8.958 5.794 7.193 6.072 6.925 5.597 6.475 6.019 6.030
18 6.336 8.173 5972 6.614 5.955 6.610 4914 6.032 6.116 5.688
19 6.153 8.551 5.756 7.979 6.133 6.914 5.137 5.755 5.991 5.627
20 6.583 7.694 5.864 6.853 5.519 6.503 5.199 6.280 5.583 5.688

Mean it 6.585 8.151 6.093 6.930 6.425 6.837 5.557 6.092 6.410 6.020
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Table 5.Estimated non-parametric parameters based on grain yield of bread wheat cultivars and promising lines

Vb OBSe 3 o) dls s Sae Kle 5 Shas s Sl 45, 60le 4ok Bl ) poeme 3 Sles ol 252
Cultivar/ Line  Mean grain yield (tha™!) Yield Std. Dev. Mean Rank Rank Std. Dev. Sum Rank Yield ratio index
1 (Parsi) 6.356 1.24 12.06 5.92 193 97
2 (Baharan) 6.518 1.27 9.69 5.88 155 100
3 6.429 1.41 11.31 5.56 181 98
4 6.568 1.45 10.63 5.48 170 101
5 6.484 1.37 9.75 5.74 156 99
6 6.561 1.16 10.13 6.12 162 100
7 6.342 1.06 11.75 5.52 188 97
8 6.603 1.29 9.38 6.24 150 101
9 6.595 1.30 9.50 5.93 152 101
10 6.774 1.29 7.88 5.54 126 104
11 6.512 1.29 10.81 5.39 173 100
12 6.791 1.31 9.19 5.32 147 104
13 6.503 1.41 11.63 4.18 186 100
14 6.577 1.27 9.81 5.48 157 101
15 6.719 1.39 8.19 6.13 131 103
16 6.796 1.53 8.88 6.85 142 104
17 6.589 1.31 9.81 5.33 157 101
18 6.264 1.34 14.19 4.56 227 96
19 6.432 1.54 12.50 6.01 200 98
20 6.197 1.12 13.56 6.47 217 95

* Std. Dev.: Standard deviation.
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Table 6. AMMI analysis for grain yield of bread wheat cultivars and promising lines

T Sluppme Sl oSl | o s asls e 5 il sl s o)
S.0.V. s df. SS MS Probability level ~ Explained variance (%)
Total s 959 1952.6 2.036 - -
Treatments Oles 319 1598.9 5.012 0.000 -
Genotypes 555 19 25.1 1.322 0.000 1.29
Environments Lo 15 1254.7 83.645 0.000 64.26
Block oS 32 492 1.537 0.000 2.52
Interactions ez 51 285 319.1 1.120 0.000 16.34
IPCA1 Jsl ol add 5e 33 102.5 3.105 0.000 32.12
IPCA2 P35 shol 4l 5o 31 69.1 2.230 0.000 21.65
IPCA3 pyw bl ad) 5o 29 37.5 1.293 0.000 11.75
IPCA4 polex ol add 5o 27 27.5 1.020 0.002 8.62
IPCAS o2y bl add 5e 25 20.6 0.825 0.025 6.46
IPCA6 it Aol add 5e 23 19.3 0.841 0.025 6.05
Residuals odilesly 117 42.5 0.363 0.983 13.32
Error szsl 608 304.5 0.501 - 15.59
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Fig. 1. Biplot of first and second components of genotype X environment interaction

effect on grain yield of bread wheat cultivars and promising lines
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Table 7. IPCA1 and IPCA2 scores and AMMI stability value (ASV) for grain yield of

bread wheat cultivar and promising lines

V635 4ls 5 Shee Jsl holail 4e £33 sholadd 5o AMMI (g,lut 55,
Cultivar/ Line  Grain yield (tha-1) IPCA1 IPCA2 ASV
1 6.356 -0.79 0.32 1.47
2 6.518 0.20 0.14 0.11
3 6.429 -0.12 0.56 0.34
4 6.568 0.32 -0.06 0.23
5 6.484 -0.10 1.04 1.11
6 6.561 -0.71 -0.36 1.25
7 6.342 -0.69 -0.43 1.23
8 6.603 -0.37 -0.46 0.51
9 6.595 -0.71 0.19 1.15
10 6.774 -0.69 0.06 1.06
11 6.512 -0.41 -0.34 0.48
12 6.791 0.18 -1.21 1.54
13 6.503 0.04 -0.19 0.04
14 6.577 0.24 0.02 0.13
15 6.719 0.52 0.62 0.99
16 6.796 1.20 -0.54 3.47
17 6.589 0.42 0.64 0.79
18 6.264 0.39 -0.09 0.34
19 6.432 0.35 0.02 0.27
20 6.197 0.72 0.07 1.16

odas OLi5 45 (Sum Rank) 45, § s—res

Cadiee glada > j3 a5 g5 Ol i
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Fig. 2. Biplot of first component vs. grain yield of bread wheat cultivars and promising lines
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Table 8. IPCA1 and IPCA2 scores for grain yield of bread wheat cultivars and

promising lines in experimental environments

()L&as)ag";)ajlaoﬂu— Jsl olad 5o r}b&.ﬁ\mﬂf

Environment Lo Grain yield (tha!) IPCA1 IPCA2
El  Karaj 1* year ot dbz s 6.495 0.61 0.40
E2  Kermanshah 1 year  Jjl JL oliile 5° 9.612 0.90 0.67
E3  Zarghan [* year sl Jlw 0,5 5.259 -0.53 -0.11
E4  Broujerd 1* year Jsldb 35 7.247 -0.62 0.49
ES  Mashhad 1* year Jsl Il dgiee 7.077 -0.85 0.00
E6  Neishabou 1% year Jsl b el 6.450 -0.44 -0.35
E7  Isfahan 1% year Jsl Jle Olgi! 6.935 0.13 0.41
E8  Varamin 1% year Jal Jlo el s 5.211 0.03 0.11
E9  Karaj 2" year ps2dlez S 6.676 -0.42 0.04
E10 Kermanshah 2" year p5s Jlo oliile S 6.690 0.42 0.52
Ell Zarghan 2™ year pss Jl Q6,5 6.926 -0.19 0.18
E12 Broujerd 2™ year' ps>dle s 5, 6.612 1.43 -1.34
E13 Mashhad 2" year p35 Jlo dgta 5.773 -0.56 -0.58
E14 Neishabou 2" year s dlo ypliss 4.664 0.20 0.30
E15 Isfahan 2" year p 35 Jlo Olgiao! 5.249 0.31 0.29
E16 Varamin 2" year e3> Jlo sl 7.610 -0.44 -1.02
Mean of Environments blse 5 80ka 6.530 _ _

Ol (ot sl 53 45 o g Jla) 5
£S5 Sl 10 5IF et lac i 55
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(Kvitschal et al.,2009; Mortazavian et
4 Jsd=al., 2009; Najafian et al., 2010)
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Table 9. Selected bread wheat promising lines for each environment (combination of

year and location) using AMMI analysis method

Environment Lo 1 20d 3d g
El  Karaj I* year IS GI5 Gl4 G4 G20
E2  Kermanshah 1%year JslJuoks Gl6 G4 GI19 G5
E3  Zarghan 1* year Jsldl os,; G100 G6 G99 G8
E4  Broujerd 1* year Jidls>s, GI9 G100 G8 G5
ES  Mashhad 1* year Joldaeze  G6 G100 G9 Gl
E6  Neishabou 1% year Jd ,ees G110 G112 G3  G7
E7  Isfahan 1% year Joldu ol GIS G117 G5 Gl6
E8  Varamin 1% year dsldl o,y G100 G2 G3  GI2
E9  Karaj 2" year p2dezS G6 GIS GIO Gl4
E10 Kermanshah 2Myear o5 Jlooluil s GI15 G17 Gl6 G5
E1l1 Zarghan 2" year psodleoy; GIO G3  Gl4 Gl1
E12  Broujerd 2™ year' erdlsa>s, Gl6 G12 G19 G4
E13 Mashhad 2" year evdlagie  G7 G6 G8  Gl2
E14 Neishabou 2" year essdl,yis GIS G8 G5 Gl6
E15 Isfahan 2" year ess o olginl G16 G17 G5 Gl15
E16 Varamin 2" year ess Ju o,y G8 G99 Gl GI2
JJ_JL.E..:&..iHJo-}?L.,\;J};)\;)?J;)})Mb d}‘é_.é‘t&_d}ﬁﬂéuﬁd.)}_:vj‘}_:}}@
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