2N 9 Jlg 8054 doxo
1AL Jlo & osled  YO-) al>

Ol ! Jaize palBl 55 Dglie (Suby i b UL pus Sy pY 9 pB,l 415 & os (SHIL

Grain Yield Stability of Bread Wheat Cultivars and Lines with Different
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Table 1. The list of cultivars/lines and their growth habits

S5 ekl Lo Y5 el ) o
Genotype No. Cultivars/lines  Growth habit

1 Saissons (W) @5luns
2 MV17 (W) &lis
3 Gascogne (W) @lins
4 C-81-14 (W) &liuns 3
5 C-82-12 (W) &leus
6 Alvand E) ol
7 Mahdavi B) ol
8 Zarrin E) s
9 Marvdasht (S)ole
10 Toos E) b
11 Shiraz S) o le
12 Pishtaz S) o)l
13 M+79-7 (S) o\
14 M-81-13 S) o,le
15 Kayir (S) o)l

W: Winter; F:Facultative; S: Spring
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Table 2. Combined analysis of variance for grain yield of wheat genotyps in two cropping seasons in six locations

S.0.V. Sl e Sl S0
I3 Mean of squares
daf 23 sLTe = oliile S et BPLN 06,5
Karaj Khoramabad Kermanshah Mashhad Neishabor Zarghan
Year (Y) Ju 1 134.16™ 342.00" 8.57" 286.5"" 64.94™ 501.91"
Y (R) PRGN 4 16.29 6.20 1.63 0.71 1.08 278
Sowing date (SD) SIS o 2 12727 130.05™ 48.61" 125.76™ 124.12" 37.93"
YxSD SIS bxdle 2 9.88" 13.07" 2417 9.11" 542" 33.54™
Error a ol gl 8 3.55 1.45 0.98 5.05 0.97 3.64
Genotype (G) 55 14 9.05™ 4.90™ 4.95™ 3.69™ 4.83" 7.07"
GxSD SIS X 55 28 0.92" 2.95" 1.89" 1.45™ 104" 116"
vxG sl 14 1.62™ 4.88" 222" 101" 2.06" 5.40"
YxGxSD IS o 28 1.47" 161" 0.84™ 0.89" 0.82° 1.97"
Error b o gles 168 1.06 1.03 0.72 0.60 045 0.99
CV. % ol ks g - 10.32 11.72 10.68 9.91 7.75 13.53

* and**: Significant at the 5% and 1% probability levels, respectivety.
ns: Not significant.
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Table 3. Mean comparison of grain yield of wheat genotypes in different sowing dates
and six locations for two years

Mean grain yield (tha™) &is 5 Shes Kl

cals <30
. s oliile S LT e 5 Agia BPIEN 06,5
Sowing date . .
Karaj Kermanshah Khoramabad Mashhad Neishabor Zarghan
October 12 Leev. 11078 8.592 9.341 8.640 9.548 8.080
November 1 5Ty 10174 8.116 9.319 8.474 9.246 7.174
November 21 Ty 8721 7.149 7.248 6.514 7.380 6.821

A 7 Ju»-lCJM);;S;\;u‘:,ﬂub@u_')ws-l.élémaf,:;ﬁ;})f‘_;bbSh;u@fgkﬁo}:w,aﬁ

Means with similar letters in each column are not significantly different at 1% probability level (DMRT).
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Table 4. Two years mean grain yield of wheat genotypes six locations

SRRk e Mean grain yield (tha™) s 5 Stee il
Genotype No.
s sliile S° LT e = dghe spled 0B

Karaj Kermanshah Khoramabad Mashhad Neishabor Zarghan
1 9.87cde 8.01bcde 9.58a 7.63de 8.86b 7.96ab
2 8.58f 7.23fg 8.24def 6.96f 7.26d 5.90ed
3 9.31e 7.85¢def 8.67bcde 7.15ef 7.92¢ 6.87d
4 9.65de 8.17abcd 8.70bcde 7.84bcd 8.79b 7.17cd
5 9.53de 8.76a 8.98abcd 8.30abc 9.42a 7.22bcd
6 9.40e 6.96g 7.95ef 7.71cd 8.62b 7.26bcd
7 10.06¢cde 8.20abcd 8. 15¢ef 7.83bcd 9.08ab 6.81d
8 10.56bc 7.61def 7.86f 8.33ab 8.91b 7.83abc
9 10.01cde 7.57def 8.63b-f 7.91bcd 8.79b 7.01d
10 10.21cd 7.67def 8.21def 8.25abc 8.88b 6.78d
11 10.97ab 8.55ab 9.19abc 7.97abed 8.73b 7.79abc
12 11.40a 8.61ab 9.39ab 8.50a 9.03ab 8.12a
13 10.62bc 8.22abcd 9.06abc 8.42ab 9.42ab 7.53abcd
14 10.09¢cde 8.33abc 8.42cdef 7.82bcd 8.76b 7.86abc
15 9.55de 7.49efg 8.45cdef 7.46def 8.62b 8.19a

YA Jub\cb)soiil;uiw@)\aguua}\:&\JBGMJJ:JAJ,F@)\AJG‘LA@QL:»QPJAJ:

Means with similar letters in each column are not significantly different at 1% probability level (DMRT).

For genotypes name see Table 1.
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Table 5. Combined analysis of variance for grain yield in six locations and two years

S.0.V. &l mbe &35 a3 Slay o 5 KLe
df. MS
Location (L) O 5 175.96™
Year (Y) Jla 1 5.66™
YxL Hax L 5 123.29"
Y=L (R) (1,5) oSex JLa 24 2.76
Genotype (G) o 5 14 927"
GxL Oax 3 55 70 2.26
GxY Jlx i) 14 1.34™
GxYxL OSax Jx 3 55 70 1.90"
Error o 336 0.80
C.V.% O ks g 9.98

.M):\}MJJQJW‘CLN)J)b@”%?’-J:“f

Todede g M
ook g

IEPPEVISS 1

* and** : Significant at the 5% and 1% probability levels, respectivety.

ns : Not significant.
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Table 6. Yield stability parameters for wheat genotypes

oolads oSlee bl Sl e ST bl e Wl e Oas Wbl e
<55 WioSles sy ke 05 el S A PR B S P S e S
£ s NS 52 e O3 S
Gerli;)type Mean grain S¢ oV w2 52 Bi® S2d. R’ Msy;i Cvyi
0 yield (tha™) ' ' '
1 9.68 0.98 17.25 14.03 1.42™ 0.70™ 1.11 59.8 1.77 13.74
2 8.10 1.39 19.89 14.91 1.51™ 0.85™ 1.14 62.9 1.46 14.95
3 8.91 0.71 16.35 8.84 0.88™ 0.70™ 0.59 73.7 1.48 13.66
4 8.86 0.78 22.11 6.61 0.64" 1.1 0.62 86.7 4.42 23.75
5 9.84 1.19 21.94 9.59 0.95™ 0.99™ 0.96 77.3 2.13 14.85
6 8.54 0.85 22.48 3.44 031™ 1.09™ 0.32 92.6 3.38 21.54
7 8.60 1.34 20.38 4.84 0.46™ 1.19™ 0.36 93.0 2.87 19.70
8 9.02 0.86 23.32 6.16 0.59™ 0.96 0.61 93.5 2.57 17.77
9 8.52 1.09 21.46 423 0.39"™ 1.08™ 0.40 90.6 2.89 19.65
10 9.21 1.42 16.05 6.70 0.65™ .11 0.63 86.6 2.10 15.76
11 9.79 1.11 25.09 2.99 0.26™ 0.93™ 0.28 91.1 1.37 11.96
12 9.24 1.04 22.93 3.44 0.31™ 1.14™ 0.28 93.9 2.80 18.12
13 9.30 1.11 23.13 5.56 0.53™ 1.10™ 0.52 88.7 2.74 17.81
14 8.80 1.00 23.06 2.88 0.25™ 1.04™ 0.28 92.8 2.17 16.76
15 8.66 0.79 22.96 9.30 0.92"™ 1.01™ 0.93 78.5 2.93 19.77

* and** : Significant at the 5% and 1% probability levels, respectivety.

ns : Not significant.

For genotypes name see Table 1.
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Table 7. Stability analysis for wheat genotypes using Eberhart and Russell's method

@liTarss Sl e p s Sl o 5 Sils

S.0.V. Sl mlte df. SS MS F-valu
Environment+(GXE)  (Lasesx 355 +lame 165 604.14 3.66 590"
Environment (E) L 11 500.64 45.51 73.40"
G xE Lowx sy 154 103.52 0.67 1.08™
Environment(linear) (o) Lo 1 500.64 500.64 807.48"
G x E (linear ) (k) Laoes X 5 55 14 10.39 0.74 1.19™
Pooled division old plosl 3l ol 150 93.14 0.62 _
1 10 11.09 111 4117
2 10 14.13 1.41 523"
3 10 5.93 0.59 2.20"
4 10 6.24 0.62 2317
5 10 9.59 0.96 3.557
6 10 3.18 0.32 1.18™
7 10 3.58 0.36 1.33™
8 10 6.12 0.61 227
9 10 4.03 0.40 1.49™
10 10 6.33 0.63 234"
11 10 2.80 0.28 1.04™
12 10 2.80 0.28 1.04™
13 10 5.20 0.52 1.93"
14 10 2.81 0.28 1.04™
15 10 9.30 0.93 3.44"
Pooled error o plesl glas 336 90.72 0.27 _

* and** : Significant at the 5% and 1% probability levels, respectivety.

ns : Not significant.

For genotypes name see Table 1.
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Table 8. Analysis of variance for grain yield of wheat genotypes in six environments

using AMMI method
4> €acd oSk Loy s Aoy
@37 Sl s Sl s Sl ot Sl i
L df. SS MS F Variation(%) Accumulative

S.0.V. Sl e Variation(%)
Environment (E) Lo 5 439.89 87.97 109.97" B
Genotype (G) sy 14 64.90 4.63 579" B B
GxE LowXe sy 10 79.33 1.13 1.41° B B
IPC1 18 45.86 2.54 3,18 57.80 57.80
IPC2 16 19.80 1.23 1.:54° 24.96 82.76
IPC3 14 6.86 0.49 0.85™ 8.65 91.41
IPC4 12 5.02 0.41 0.89™ 6.13 97.54
IPC5 10 1.77 0:17 0:99™ 2.24 99.78
IPC6 8 0.00 0.00 1.00 0.23 100.00

.M)s\jwjaadu}lcb.uﬁjb&u%;g Dk g %

.)‘: s J:G :ns
* and** : Significant at the 5% and 1% probability levels, respectivety.
ns : Not significant.

1.5 1.2 0.8 -0.§ -3 D.D 0.3 0.6 0.9 1.1 1158
IPC 1

33 ool 2 oS (slac g i3 4l 3 Shes (1 (AMMD) ol 4 525 51 ol 9 5L =) S
Fig. 1. Biplot of AMMI analysis for grain yield of wheat genotypes based on two first
principal components
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Table 9. Principal components of GXE interaction in AMMI method

oS eoled > Shas o SiLe Jsl adl 5 e3> adl 5o
Genotype No. Grain yield(tha™) IPC1 IPC2
1 9.68 0.576 0.663
2 8.10 1.030 0.101
3 8.91 0.431 0.166
4 8.86 0.379 -0.306
5 9.84 0.699 -0.661
6 8.54 -0.224 -0.052
7 8.60 -0.410 -0.442
8 9.02 -0.623 0.061
9 8.52 - 0.440 0.132
10 9.21 -0.358 - 0.646
11 9.79 -0.078 -0.151
12 9.24 0.035 0.125
13 9.30 -0.541 -0.212
14 8.80 -0.262 -0.108
15 8.66 -0.394 0.908

For genotypes name see Table 1.
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Table 10. Stability analysis for grain yield of wheat genotypes based on Rank method

S5 ek oV e, 45 5Nk 43 slme Ol il
Genotype No. Cultivar/line Rank mean Sd. of rank

1 11 3.75 2.66

2 5 4.41 4.39

3 1 5.83 4.28

4 12 6.12 3.38

5 13 6.33 4.00

6 10 6.50 4.01

7 8 7.75 4.12

8 4 8.70 3.92

9 14 9.20 3.65

10 3 9.33 4.09

11 7 9.75 3.38

12 15 9.83 5.13

13 9 10:33 2.42

14 6 10.45 2.85

15 2 11.66 4.00
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