N9 Jlg 8054 doxo
1AL Jlo & osled  YO-) Al

Ol ! Jaize palBl 55 Dgliie (Suby i b UL ps Sy pY 9 pB,I 415 & os (SHInb

Grain Yield Stability of Bread Wheat Cultivars and Lines with Different
Growth Habits in Temperate Agro-climate Zone of Iran
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Table 1. The list of cultivars/lines and their growth habits

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

1 Saissons (W) @5luns
2 MV17 (W) alis
3 Gascogne (W) @lins
4 C-81-14 (W) &liuns s
5 C-82-12 (W) 5lane
6 Alvand F) cples
7 Mahdavi F) ol
8 Zarrin E) b
9 Marvdasht S) o le
10 Toos F) b
11 Shiraz S) o lg
12 Pishtaz S) o)l
13 M-79-7 (S) o\
14 M-81-13 (S) o)l
15 Kavir (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
b7 Mean of squares
df. 23 sLTe = ol 87 et Br 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) (1,S5) J 4 16.29 6.20 1.63 0.71 1.08 2.78
Sowing date (SD) ity @,u 2 127.2" 130.05" 48.61" 125.76" 124.12" 37.93"
YxSD S8 bxdle 2 9.88" 13.07" 241 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" 495" 3.69” 483" 7.07"
GxSD SIS o Ux o 55 28 0.92" 2.95" 1.89" 1.45™ 1.04™ 116"
vxG sl 14 1.62™ 4.88" 2.22" 101" 2.06" 5.40"
YxGxSD SIS X e 5 e 28 1.47" 161" 0.84™ 0.89" 0.82" 1.97"
Error b o sl 168 1.06 1.03 0.72 0.60 0.45 0.99
CV.% s g - 10.32 11.72 10.68 9.91 775 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 Agte 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

YA Ju»-lda,ﬂ):O§J|:u';})4{)I>L;'uQ)&:ﬁ-lJélémﬁf,:.i.oquébbSL;uﬁ\:ao}uJaﬁ

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 Slee Sl
Genotype No.
s oliile 57 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 7.85cdef 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 9.40¢ 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 7.97abcd 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 9.12ab 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}\:&\ﬁ&m&;&ﬁg}f@)ngu@éyapﬁﬁ

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

For genotypes name see Table 1.

EPRIESITA J}A?@u%}}jrubglﬁ

YOA



e il 5 Slas gl

Sy (o)) LS U (sl 05 55
i3 0 (V) o led) 515 (VY o l2)
M-81-13 ¥ 5 (V o led) s sk «(4 o jle)
e bls edasolis S 54 Dls s (\F o,lei)
Dl oz $ 3 (o e B e
bLi 585 5 Lalaos 53 g 3 Shes
s 50l O bl Y 5 035 o 5 Shas
O 85 3 Sl il Ol l 53 035
S g 53 105N VDN olad gl 55
ck.u IWWIAFY o)l S s5 5 oy
4SSl OT 51 S a8 Wus Hls sxa 70
Claloss 3 g5 opl 43 3 Shes Ol s
3 g 513, 1 (8 e (S AS T I kit
Sl il g Ay A s s
J—ly 5 ) P p—

s 2 s (Eberhart and Russell, 1966)

AJ_:‘U

Ol s=e & (Pinthus, 1973) ey st s
Sl o xS T o5 (6l (sbao, LT
o 3 Joly 5 Dol O S5 51 ol
Sl p L1 s Al (o gty Ol S
M-81- Y 5 (VY oles) St (VY oylet)
Al YA Sl L (VF o,lei)13
ol e 03 ST 53 s as bl a6
(el 3 Sola ol pay el o a5
st il bl o M-81-13 Y
S DY s S G 5
VL e s b 5 e S5 51 o
0T 5lds amls oY o 5ol Olge

él_ab-‘ d)&b—‘ L) QJJ_’ < Ls‘j’ t-student

o4

dff"LS 3 e p e Ol i

4 (Francis and Kannenberg, 1978)

B S eslanal Hlul Bl 4 glaws sk
o mbsls) g gl eyl S
(55U 5 ol 3 Dl kS a5 5 o3
S ormlie Hlas Ll g5 oo 9 den Ay 25155
0155 o0 ahoen 5 0T Hled 4 651 20
rdl e 025 ik o Gkl )
sl v—;) Q.ij_UM
Shesteul opl oL «(Lin and Binns,1991)
Sl Lo oy ol HLS 5o 805 sla s
S50 gy 9 )L 085 4 Ok
I g 55 ity oyl 95 5o b 5l.oul
S 2 ool bl 5 Sy YIS
555 OF o)l 3 55 M-BI-13 Y
A ol p S LY oyl Cug)) 5l
A 1> 3 Slas ML b slacs 55 Ol e
R TR DA 2 b

bty 8 il aseia F Osa5T plnil 5l ay
MV17 5 (o le—3) O
Ly S o13 smmn s /20 abas 55(Y o50e3)
el A5 54 ime ol s el OLES s |
Sl bty cadies gla b )5 03,

Lo ol 3|

Sl 3 g sl Olae S 1, S sl iz
G aS 3 Shas (g4l oyl ol b
N PN N Y [ B S
! — - (Eberhart and Russell ,1966)
)J}ouwbuwlbﬁajyébayjr\éj\

B[ U e P PRGN PN Y R A PR U



WAA Jlo OF o Lo (Y0-) Al " 3 9 Jlgi (831554 dlxa”

JL»,UM&,:,;M&.‘;)}A&LA%};)‘Qb;ﬂ;.pg,‘ffdgg)b«ik;—aij\q-
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) (L,S5) oSex JL 24 2.76
Genotype (G) 5 14 927"
GxL Oax 3 55 70 2.26
GxY Jlx i) 14 1.34™
GxYxL OSax Jlx 3 5 70 1.90"
Error o 336 0.80
C.V.% O i g 9.98

e 3) 5 o5 0 Jlazd mhas 53 Hls e S 4

Todesde g M
ook g

IEPPEVIS S 1

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

ns : Not significant.

2ol 0 2S5 4 () o)led) O gl
Akl 6lils pB)l Ol e 4 VPPV 5 V/YVY
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0935 Sk o ¢ G 0553 il
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Table 6. Yield stability parameters for wheat genotypes

osled oSlee okl Sl e ST bl e ol e Oass Wbl e
85 e N O I e S Jenn K Gy OSSOl s S8 b Ol i
& s NS 52 e e S s
Gerli;)type Mean grain S¢ Ccvi w2 52 Bi® S2d. R’ Ms; Cvy;
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™ 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 4.23 0.39™ 1.08™ 0.40 90.6 2.89 19.65
10 9.21 1.42 16.05 6.70 0.65™ L™ 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

@liTarys Slape g s Sl o Sils

S.0.V. Sl mlte df. SS MS F-valu
Environment+(GXE)  (Lasesx 3 55 +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 1.11 4117
2 10 14.13 1.41 523"
3 10 5.93 0.59 2.20"
4 10 6.24 0.62 231
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
) & o Sl Loy e A
@37 Sl e Sl e Ol s Ol s
L df. SS MS F Variation(%) Accumulative

8.0.V. Sl gl 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

,.\.a):\j.w,;bdu}tcb.dﬁ)l;&u%;g Dk y %

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

o eoled > Shas o SiLe Jsl adl 54 e3> ad 5
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 slne 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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