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Table 1. Bread wheat cultivars/lines and their growth habits

3 oY /63, SR

No. Cultivar/line Growth habit
1 Sissons (W) st
2 MV17 (W) wle
3 Gascogne (W) sl
4 C-81-14 (W) wls 3
5 C-82-12 (W) slos
6 Alvand (F) ol
7 Mahdavi (F) cmle
8 Zarrin (F) o=t
9 Marvdasht (F) omte
10 Toos (F) ot
11 Shiraz (S) ole
12 Pishtaz (S) os\e
13 M-79-7(Bahar) (S) osle:
14 M-81-13 (S) ole
15 Kavir (S) ole

W: Winter; F: Facultative; S: Spring.
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(Shifted Multiplicative Model) SHMM

A3 5 duey S (Crossa et al., 1995)
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Table 2. Mean comparison of sowing dates based on mean grain yield (tonha™) of bread wheat genotypes in three cropping seasons (2005-
2008) in 18 wheat research stations

3' Research Station i o8|

7

‘Q sl sk ol Oldan Salis oTsblke VSN olzsle S s 3P Ol 06,5 ol S sUTp = & S EWH] R gy &S0
(‘3 Sowing ~ Varamin Hamadan Neishabour =~ Miandoab Mashhad Kermanshah Karaj Qazvin  Zanjan Zarghan  Darab Khoy  Khorram  Jolgeh Eqlid Isfahan  Ardabil Arak
P date abad Rokh

3

;‘. 12 Oct. 5.82a 7.018a 10.27a 7.58a 9.23a 8.70a 10.88a 6.74a 7.67a 6.63¢ 8.03a 9.3la 9.05a 7.12a 6.72a 8.50b 8.82a 6.32a
A

‘}z. 01 Nov. 5.95a 4.654b 9.81b 5.62b  89la 8.47a 9.92b 5.72b 6.40b 7.92a 7.52b 6.92b 8.75a 5.95b 590a  9.2la 8.09a 5.80b
:

i 21 Nov. 4.82b - 7.73¢ 4.44c 6.89b 7.49b 8.23¢ 4.74c 3.79¢ 7.25b 7.00b 491c 7.14b 4.12¢ 55la  6.76¢ 7.76a 3.67¢c
3

bl

3 CV.% 12.42 13.02 7.88 23.11 9.35 10.81 10.48 21.18 20.73 13.61 15.0 18.18 12.88 13.34 16.86 9.1 13.16 16.75
=

4 Il sme Ol 0 Jlez Ck‘ﬂ 33 Sl (glaals diom 350 5T olal Ly sl o alie 5 (glo1s ST 3 g 2 o gsll.»;,:i;\:.a

Means, in each column, followed by similar letter are not significantly different at the 5% probability level- using Duncan’s Multiple Range Test.
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Table 3. Mean comparison of grain yield (tonha™) of bread wheat genotypes in first sowing date (12 October) in different research stations

Research Station _sliiss oS!

GE S el el Olas FNES T sl g olisle S s s 06,; oyl S LT e & Ko Olginal &Sy Jssl
GC?\;’J?’W Varamin Hamadan Neishabour Miandoab Mashhad Kermansh Karaj Qazvin Zarghan Darab Khoy Khorramabad igﬁz Esfahan Arak Ardebil
1 5.400bc  4.524abc 10.220bcd  7.296ab 9.654bc 9.763a 10.865abc 7.026ab  7.731a 7.046ef 9.533bc 10.505a 8.269a 8.435def 6.569bcd 8.537bc
2 5.033c¢ 3.899def 7.892¢ 6.560b 8.997cd  7.827ef 9.644d 5779  5.982cd  6.290f 8.797cd 9.925ab 7.195bc  7.211h 5.614d 8.426bc
3 5.873ab  4.072cdef 9.850d 7.292ab 9.142bcd  8.980abed 9.935cd 7.182ab  6.788bc  7.306def 8.383cd 9.313abc  7.653abc  7.408gh 6.712bc 7.778¢
4 5.539abc  4.231bcde 10.003cd 7.555ab 9.195bed  9.106abcd 10.253bcd 6.685ab  6.331cd 7.509cdef 9.709bc 9.221abc  7.992ab 8.174efg 7.686a 8.292bc
i 5 6.031ab  4.456abcd 11.315a 8.196ab 10.468a 9.660ab 11.276ab 7.569a  6.789bc  8.306abcde  10.573ab 10.468a 8.236a 8.986abcde  6.763abc  10.972a
Q; 6 6.014ab  4.529abc 10.314bcd  7.304ab 9.362bcd  7.721ef 10.417bcd .~ 7.014ab  6.717bc  8.181bcde 10.865ab 8.526¢ 7.866ab  8.838bcde  5.611d 10.880a
\\'Z‘; 7 5.521abc  3.877ef 10.794abc 6.949b 8.876de 8.553bcdef  10.461bcd  6.682ab  5.512d 8.806abcd 10.788ab 8.702bc 7.505abc  8.530cdef  6.001bcd 8.333bc
‘39 8 6.138ab  4.212bcdef  10.955ab 7.125ab 9.263bcd  8.136def 10.684abcd. 6.793ab  7.417ab  9.028abc 11.443a 8.403c 7.969ab  9.185abcd  6.184bcd 8.657bc
. 9 5.910ab  4.698ab 10.392bcd  6.742b 8.313¢ 7.579f 11.098ab 6.245ab 5.979cd  7.218ef 8.220cd 8.506¢ 5.208d 8.382def 6.547bcd 8.732bc
10 5.553abc  4.375bcde 10.462abcd  7.817ab 9.459bcd  9.237abcd 11.656a 6.708ab  6.076cd 8.535abcde 8.752cd 8.517¢ 7.316bc 8.204defg 5.796¢d 8.111bc
11 6.243a 4.343bcde 11.129ab 7.931ab 9.494bcd  9.407abc 11.242ab 5952b  6:879abc  9.741a 8.720cd 9.404abc  6.963c 7.625fgh 6.451bcd 7.593¢
12 5.894ab  4.981a 9.973cd 8.982a 9.851b 8.947abcd 11.756a 6.697ab  6.825abc  7.266def 8.392cd 8.773bc 6.845¢ 9.521ab 6.355bcd 9.370abc
13 5.994ab  4.628abc 10.415bcd  8.188ab 9.248bcd  8.748abcde  11.742a 7.135ab  6.940abc ' 7.658cdef 8.766cd 8.654bc 5.313d 9.817a 5.836¢cd 9.722ab
14 5.86lab  4.596abc 10.336bcd  8.183ab 8.875de 8.315cdef 11.230ab 6.535ab  6.077cd  8.220abcde 7.933d 8.713bc 4.960d 7.694fgh 6.893ab 8.491bc
15 6.259a 3.674f 10.007cd 7.570ab 8.324¢ 8.606bcdef  11.050ab 7.144ab  7.429ab  9.403ab 8.762cd 8.151c¢ 7.482abc  9.481labc 5.767cd 9.000bc

I Gl gae O3 10 ez c]a.» 33 Q.Q\: Slaals Lo 05031 bl L2l o aslie O3 - (glyls 45 (O 2w 2 s uu;,:isp
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan’s Multiple Range

Test.
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Table 4. Mean comparison of grain yield (tonha™) of bread wheat genotypes in second sowing date (1 November ) in different research stations

Research Station jliiss oS!

S5 ookt Sels RIEWS Salis ol NVER olsile 57 5 s o6; ol e AT e K R oS Jssl
Gerlllocf,ype Varamin Hamadan Neishabour Miandoab Mashhad Kermansh Karaj Qazvin Zarghan Darab Khoy Khorramabad i]{();l%[e] Esfahan Arak Ardebil
1 6.118abc 3.218d 10.046abcd  5.273abc  8.684abcd - 8.382abcd 9.330cde 5.522abcd  8.876a 6.276efg 7.132ab 8.693abc 7.654a 8.667de 5.653a  7.408a
2 5.284de 3.267cd 8.632f 5.055bc 8.339cd 7:189% 8.545¢ 5.160bcd  6.529d 5.414g 6.151b 8.448bc 6.484b 7.648f 5399a  7.963a
3 6.253abc 3.495bcd 8.773ef 5.218abc  7.948d 8.389abed 9.146de 6.236abc 7.359bcd  6.667defg 7.081ab 8.506bc 5.968bc  8.246ef 5.197a  8.00a
4 5.823bcde  3.698bcd 9.833bcd  5.788abc  9.074abc 8.467abcd 9.755bcde  5.900abc 8.032abc 6.054fg 6.543b 8.537bc 6.773b 8.570de 6.112a  7.018a
i 5 6.285ab 3.668bcd 10.635a 5.837abc  8.596bcd  9.048a 9.182de 4.676d 7.885abcd  6.826cdefg  6.871b 9.283ab 6.792b 9.414bcd  6.058a  8.63a
\2} 6 6.189abc 3.890abcd 9.885abcd  5.483abc  8.828abcd  7.879cde 9.876bcd 5.122cd 8.404ab 8.095abecd  7.107ab 8.566bc 6.498b 9.813abc  5.684a  9.306a
\\g\‘ 7 5.446¢de 3.331cd 9.896abcd  5.685abc  9.133abc 9.055a 10.448abcd - 6.522a 7.334bcd 9.262a 7.267ab 8.315bc 5.901bc 8.400ef 5.326a 7.972a
_‘}ﬂ 8 5.930bcde 4.122ab 10.176abc 5311abc  9.494ab 8.735abc 10.813ab 5.792abcd  8.434ab 7.850abcde  8.438a 8.559bc 6.554b 9.405bcd  6.126a 8.76a
9 5.201e 4.207ab 9.622cd 5.687abc  8.922abcd  7.759de 9.967bcd 5.751abed . 6.875cd 7.382bcdef  6.631b 9.169ab 4.428d 9.822abc  5.670a  7.195a
10 5.749bcde  4.229ab 9.338def 5.579abc  9.082abc 8.079bcd 9.904bcd 5.730abcd  7.063bcd.  7.942abcde  7.011b 8.605bc 6.165b 8.646de 5.829a 8.194a
11 6.000abcd  3.657bcd 9.789bcd  5.510abc  8.763abcd  8.840ab 10.344abcd  5.480abed  8.024abc 8.447abc 6.175b 9.780a 5.157cd  9.065cde  5.890a 7.176a
12 5.939bcde  3.701bcd 10.519ab 6.259ab 9.67%a 9.102a 11.327a 6.320ab 8.341ab 7.370bcdef  6.884b 9.468ab 4.870d 10.040ab  6.108a 8.074a
13 6.247abc 4.479a 10.525ab 6.198abc  9.486ab 9.110a 10.192abed  6.265abc 7.779abed  8.174abcd 6.769b 9.301ab 5.827bc  10.146ab 6.041a 8.611a
14 6.760a 3.982abc 10.058abcd  6.573a 8.986abc 8.668abc 10.617abc 5.630abcd  8.754a 8.454abc 6.462b 8.397bc 4.277d 10.433a 6.210a 8.472a
15 6.016abcd  3.606bcd 9.486cde  4.823c 8.66labcd  8.342abcd 9.335cde 5.730abed  9.151a 8.574ab 7.242ab 7.647c 5.966bc  9.843abc  5.725a  8.555a

Test.

I Gl gae D5l 70 ez c]a.» )3 L')Q\: Slazals L O ga3T olusl Lib oo alie Oo o slyls &7 O gt 8 5o c@hcﬂfv’l?a
Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan’s Multiple Range
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Table 5. Mean comparison of grain yield (tonha™) of bread wheat genotypes in third sowing date (21 November) in different research

stations
s Research Station _sliiss oS!

Genotype ol splis T able VN oLzl 57 s 8P 06,5 olyls e LT e & Ll Olgiol &S, sl
No. Varamin Neishabour Miandoab Mashhad Kermansh Karaj Qazvin Zarghan Darab Khoy Khorramabad Jolge Rokh Esfahan Arak Ardebil

1 5.004ab 7.635bc 4.313ab 6.686bcd 7.499abedef  8.301cde 5.060abc  7.563abcde  6.787abcd  6.050a 7.314ab 4.468bc 5.787ef 4.211ab 7.518bc
2 4.427bc 6.974d 3.695b 5.745¢ 7.090cdefg 6.991f 3.806¢ 6.668fgh 5.979cd 4.046d 7.068ab 3.843cd 4.954f 2.654e 6.732bc
3 4.229¢ 6.919d 4.549ab 6.133de 6.827efg 7.5772ef 4.602abc  6.513gh 5.644d 4.753bcd 7.260ab 3.762d 6.125de 3.721bcd  7.009bc
4 4.717abc  8.073ab 4.134ab 6.879abcd  7.548abcdef  8.020de 4.114bc 6.743efgh 6.544bcd  4.362bcd 7.274ab 4.053cd 6.553bcde 3.429bcd  8.398ab
5 4.892abc  8.065ab 4.814ab 6.562cd 7.945abc 7.838de 5.124abc  7.158cdefgh  6.806abcd  5.440ab 7.063ab 5.233a 6.607bcde 4.530a 8.102abc
6 5.096b 7.778abc 4.214ab 6.568cd 6.371g 7.538ef 4.616abc  7.364bcdef 7.097abc 5.301abc 6.938ab 4.770ab 7.398abc 4.046abc  8.333ab
7 4.737abc  7.852abc 4.506ab 6.811bcd  7.861abcd 8.505bcd 5.268ab 6.40%h 7.332ab 4.619bcd 7.511ab 3.777d 6.542bcde 3.534bcd  8.195abc
8 4.454bc 7.444bcd 4.964a 7.168abc 6.724fg 8.332cde 4.466abc 7.966abc 6.949abc 5.549ab 6.762b 4.150cd 7.211abc 3.224cde  8.055abc
9 4.464bc 8.006ab 4.899a 7.265abc 7.832abcd 8.605bcd 5.204ab 7.291cdefg 7.435ab 4.562bcd 7.858a 3.878cd 6.956abed 3.530bcd  7.315bc
10 4.724abc  7.724abc 3.988ab 7.040abc 7.028defg 7.992de 4.840abc  7.128cdefgh | 7.546ab 4.939abcd  6.705b 4.179cd 7.040abcd 3.582bcd  8.361ab
11 5.373a 7.209cd 5.028a 7.127abc 8.331a 9.287ab 5.602a 7.322bedefg < 7.891a 4.910abcd  6.964ab 3.860cd 6.512cde 4.094ab 7.583bc
12 5.131ab 8.352a 4.678ab 7.653a 8.303ab 9.504a 5.420ab 8.125ab 7.581ab 5.080abcd  7.361ab 4.049cd 7.301abc 3.938abc  7.704abc
13 5.083ab 7.980ab 4.810ab 7.351abc 7.406bcdef  8.894abc 4.403abc  6.971defgh  7.567ab 4.182cd 7.531ab 4.197cd 7.206abc 4.176ab 9.509a
14 4.988ab 8.001ab 4.288ab 7.437ab 7.935abc 8.196cde 4.093bc 8.295a 7.141abc 5.204abcd  6.790b 3.637d 7.551ab 3.442bcd  7.204bc
15 5.038ab 7.915ab 3.707b 6.936abc 7.626abcde  7.846de 4.495abc  7.603abcd 6.694abcd 4.663bcd 6.713b 3.969cd 7.648a 2.958de 6.407¢c

- Test.

Means, in each column, followed by similar letter(s) are not significantly different at the 5% probability level- using Duncan’s Multiple Range
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CASE 0 5 10 15 20 25
Label Num +--------- Fo—————— e fmm e +
Esfah 6 —

Khora 11 —
Varam 16 —
Zarga 18
Mashh 13 —
Neish 15 —
Arak 2 —
Qazvi 7 —
Karaj 1
Miand 14 —
Hamed 8 —
Rokh 9 —
Khoy 12 —
Eghli 5 —
Ardeb 3
Kerma 10 —
Zanja 17 —
Darab 4

i 5 545 B 5y 31 ik ol s (lad i 455 B 4 elaiyl ey - S
aleien SIS lag ;b 55 0L Pk (slac S 55
Fig. 1. Grouping of wheat research stations based on days to heading of bread wheat
genotypes in different sowing dates using cluster analysis.
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Fig. 2. Grouping of wheat research stations based on days to heading of bread wheat
genotypes in different sowing dates using SHMM. S= station.
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Fig. 3. Grouping of bread wheat cultivars/lines based on days to heading in different
sowing dates using SHMM method.
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