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Genotype x Environment Interaction and Stability of Grain Yield of Bread
Wheat Genotypes in Dry and Warm Areas of Iran
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Table 1. Name and pedigree of cultivars and lines used in this study
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Entry No. Name and pedigree
1 Chamran (Check)
2 Bow"s"/CM34798/3/Snb/Pewee"s"//Snb/Mus
3 KASYON/GENARO.81//TEVEE-1
4 KAUZ/AA/IKAUZ
5 Kauz/Weaver
6 MILAN/3/JUP/BJY//URES
7 SERI/NKT//2*KAUZ
8 ATTILA*2/PBW65
9 KAUZ/PASTOR
10 VEE/TRAP#1//VEE/JUN/3/KAUZ
11 WEEBILL1
12 CHOIX/STAR/3/HE1/3*CNQO79//2*SERI
13 ATTILA*2/STAR
14 PASTOR/3/KAUZ*2/0PATA/IKAUZ
15 PASTOR/KAUZ
16 CIRCUS
17 VEE#8//JUP/BJY/3/F3.71/TRM/4/BCN/5/KAUZ
18 SITE/MO/3/VORONA/BAU//BAU
19 ATTILA*2/PBW65

Aol Jools M asl p Kl aS des (gl sla Y VA G A e Y

Lines No. 8 and 19 are sisterlines.
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Table 2. Combined analysis of variance for grain yield of bread wheat genotypes at
different locations in 2005-2007 cropping seasons

REBIRCE Sla o Sl

S.O.V. Ol s Cl;a df. MS
Year (Y) Ju 1 954.773"
Location (L) o8 26.650"
Y xL Jlo x 0K 5 5.065"
Replication (Y x L) (O x L) 1SS 24 0.877
Genotype (G) S, 18 0.768
Y xG Jlo X 3 55 18 0.254
LxG 55 % O 90 0.577
YxLxG O % Jlo X i 55 90 0.470°
Error oLl 432 0.335
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Table 3. Stability analysis of grain yield in bread wheat genotypes based on non-parametric mean of ranks in locations and
years (2005-2007)

oS5 e oled Locations b o W s S ke 3 Shee Glaas, ke 3 Shes claady jlae Ol sl 5, Shes Larls o
Genotype No.  )al Js3s Te > Ol Sl &5 Mean gra_iln yield Mean rank of yield Standard devigtion Yield index ratio
Ahvaz Dezful Khorramabad Darab. Iranshahr Zabol (tha™) for rank of yield
1 5901 5.261 7.167 6,718 5986  6.046 6.180 7.08 4.400 100.9
2 5653 4.921 6.931 6.947 6.337  6.415 6.201 8.83 5.638 101.2
3 5600 5.132 7.309 6.949 6.146  6.505 6.274 8.42 5.435 102.4
4 5786 4.745 6.413 6.926 5.814 < 5617 5.884 9.75 6.797 96.0
5 5522 5.188 6.377 7.014 5956  5.565 5.937 11.67 4,942 96.9
6 5997 5.232 6.740 6.774 6.240 /6.360 6.224 9.25 4.070 101.6
7 6.217 4.814 6.928 6.645 6.612 /| 5.696 6.152 10.33 6.583 100.4
8 5.883 5.404 7.001 6.054 5.839 6.240 6.070 11.00 5.309 99.1
9 5195 5.445 7.010 6.960 5314 5910 5.972 11.42 6.007 97.5
10 4845 4.866 6.607 7.003 6.008  6.426 5.959 11.25 5.675 97.3
11 6.364 5.411 7.540 6.993 5875  6.768 6.492 6.00 4.000 106.0
12 5750 5.203 6.855 6.169 5794  6.766 6.090 11.00 4.452 99.4
13 6.061 5.734 7.661 6.053 6.002  6.935 6.408 7.42 6.515 104.6
14 5720 5.907 7.263 7.163 5761  6.639 6.409 8.42 5.977 104.6
15 5158 4.935 7.585 7.054 5387  6.433 6.092 11.33 5.399 99.4
16 5778 5.432 6.539 6.685 5713  6.511 6.110 11.08 3.942 99.7
17 5425 5.039 5.836 6.222 5765  5.988 5.713 14.08 4.441 93.3
18 5439 5.689 6.209 6.714 5516  7.268 6.139 10.33 6.228 100.2
19 5903 4.872 7.302 6.567 5937 6.077 6.110 11.50 4.890 99.7

For genotype names see Table 1.
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Table 4. Stabilitﬁ analysis of grain yield in bread wheat genotypes based on Wricke's

equivalence, Shu

la’s stability variance and regression method of Eberhart and Russell

Cogieled &K, YIS ol Oloil spdome Ggm S5 b oS
_ SCFCIPS NI SR dls > Shee
Genotype W.“Cke > Shukla’s Square Regression Mean
No. equivalence stability deviation from  coefficient  grain yield
variance  regression line (tha™)
1 2.60™ 0.25™ 0.21™ 1.31™ 6.180
2 1.90™ 0.18™ 0.13"™ 1.32"™ 6.201
3 1.87™ 0.17™ 0.19™ 1.03" 6.274
4 6.63"™ 0.66™ 0.59™ 1.37"™ 5.884
5 4.30™ 0.42"™ 0.37™ 0.67™ 5.937
6 1.02™ 0.09™ 0.09™ 0.86"™ 6.224
7 3.27™ 0.32"™ 0.33™ 0.95™ 6.152
8 2.32"™ 0.22"™ 0.18™ 0.71™ 6.070
9 1.98™ 0.19™ 0.19™ 1.10™ 5.972
10 1.97™ 0.18™ 0.18™ 1.18™ 5.959
11 0.97"™ 0.08™ 0.09™ 1.07™ 6.492
12 1.65™ 0.15"™ 0.17™ 0.81™ 6.090
13 4.99™ 0.49™ 0.48™ 0.80™ 6.408
14 1.85™ 0.17"™ 0.18™ 1.07™ 6.409
15 4.36"™ 0.43"™ 0.26™ 1.56"™ 6.092
16 1.22™ 0.11™ 0.09™ 0.74™ 6.110
17 3.42"™ 0.33® 0.16™ 0.43"™ 5.713
18 491" 0.48™ 0.48™ 0.84™ 6.139
19 1.89™ 0.18™ 0.17™ 1.18™ 6.110
ns: Not significant. 3 sxe e NS

For genotype names see Table 1.
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Table 5. Stability analysis of grain yield in bread wheat genotypes based on simultaneous selection method

WA Jle oY o)led (V-1 dle” 3 9 g9 (83154 dloxe”

*10}B349) 40dd 21u0S ay) Buisn pajesats sem 4ad SIUL ﬁ“”’

W03 yoajunsanurmmm Je jonpoad siy asuan)) aseajd “JeuLajEm SIU) aA0WaI 0]

G55 esled s Shoe oKl s Sheead, s Slead, Sl us sl Slolad,  Glbboebl ol s, Olejer 2 5 las
Genotype No. Number  Mean grain.yield. Rank of Adjusted coefficient Adjusted Stability Stability ~ Simultaneous selection
(tha™) yield for rank of yield rank variance rank measure
1 13 6.179 14 +1 21 0.74"° -8 6
2 14 6.200 15 +1 20 0.53"* 0 15*
3 16 6.223 17 +1 19 0.52"¢ 0 17*
4 2 5.883 0 -2 18 1.97"¢ -8 -8
5 3 5.936 2 -1 17 1.26"° -8 -6
6 15 6.223 16 +1 16 0.26"* 0 16*
7 12 6.151 13 +1 15 0.94"° -8 5
8 6 6.070 5 -1 14 0.66"° -4 1
9 5 5.972 4 -1 13 0.55"* 0 4
10 4 5.958 3 1 12 0.55"* 0 3
11 19 6.491 21 +2 9 0.24"° 0 21*
12 7 6.089 6 -1 8 0.45"* 0 6
13 17 6.407 19 +2 7 1.47"° -8 11
14 18 6.408 20 +2 6 0.51"° 0 20*
15 8 6.091 7 -1 5 1.28"¢ -8 -1
16 9 6.109 8 -1 4 0.32"° 0 8*
17 1 5.713 -1 -2 3 0.99"° -8 -9
18 11 6.138 12 +1 2 1.44"° -8 4
19 10 6.109 9 -1 1 0.53" 0 9*
Mean= 6.126
LSD 5% = 0.224 Mean= 6.421
*: Stable genotypes Sl gle o i
ns: Not significant. 3 gme & NS

For genotype names see Table 1.
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Table 6. Stability analysis of grain yield in bread wheat genotypes based on AMMI

method
ad) o @357 4 s Sl o Sl il go 4z 5 Aoy e 23
Principle df. MS Percent explained by ~ Cumulative
component principle component percentage
First — J 0.384%* 52.70 32.52
Second ¢ 20 0.340** 23.90 76.60
Third ¢ 18 0.331** 14.35 90.95
Forth ¢ ter 16 0.196** 8.10 99.05

A J\.a.'l:-‘ cla.~J) J‘J@M : o

** . Significant 1% at levels of probability, respectively.
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Fig. 2. Biplot of first and second principles for.selected bread wheat geno'[?/‘pes with
lowest genotgpes by environment interaction(Env1-Env5 representative of locations
Ahvaz, Darab, Deztul, Iranshahr, Khorramabd and Zabol, respectively)

b anrl o) ol 4 (G1-G19) s 55 ol o
For genotype names (G1-G19) see Table 1«
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Fig. 2. Classification of bread wheat genotypes based on shifted multiplicative models
cluster analysis (SHMM)
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Table 7. Amounts of two principle components in bread wheat genotypes and six

locations of study

o 55 esled d\;:ﬂwﬁp Jsl adl 5 C‘pa_ﬂ}» t).»w}a
Genotype No. Mean grain yield Fist Second Third
(tha™) Component Component Component

1 6.179 0.060 0.308 -0.080

2 6.200 -0.068 -0.248 -0.134

3 6.223 0.102 -0.188 0.201

4 5.883 -0.414 0.220 0.032

5 5.936 -0.410 -0.408 0.146

6 6.223 -0.106 -0.081 -0.231

7 6.151 -0.077 -0.604 -0.518

8 6.070 0.246 0.059 -0.318

9 5.972 0.092 -0.156 0.417

10 5.958 -0.163 -0.185 0.349

11 6.491 0.244 0.128 -0.016

12 6.089 0.024 0.328 -0.163

13 6.407 0.563 0.370 -0.327

14 6.408 0.053 -0.081 0.248

15 6.091 0.555 -0.030 0.569

16 6.109 -0.184 0.167 -0.026

17 5.12 -0.438 0.135 -0.160

18 6.138 -0.422 0.531 0.178

19 6.109 0.340 -0.264 -0.165

S1 (Ahwaz) 4.594 -0.106 0.032 -0.698
S2 (Darab) 5.331 -0.446 -0.512 0.774
S3 (Dezful) 4.253 -0.095 0.246 0.164
S4 (Iranshahr) 4.673 -0.316 -0.530 -0.511
S5 (Khorramabad) 5.534 1.151 -0.169 0.132
S6 (Zabol) 5.033 -0.187 0.934 0.139

For genotype names see Table 1.

AJJ}_&LFA JLG‘.&_& d\ﬁ*\ijﬁ
4_:J>JJ§HJ.> L;l_bulj))‘ oale il

- SHMM ,AMMI L ¢l

=l S S S s e o
2y e kol S Jols o Lama X G 35
3550 85 5 sl sl 55 e

25,8 5 eslinul

Yv.

upL..L‘.‘:—‘J_:jJM\\ a)u%‘,}jjxﬁ
s sl B om0 bl Sl zeS
wam g bbbl G g o oIl Ol se
5ol Gy Bl S ol b S
wlice OT Hlns ol il 5 45y ke 5 ol
oo dels ol pl sas, Se, OlF 0 e
U':;')) Q‘j_& QSHMM )AMM' di':})}.\j\

J;JWQM ui‘)b wl...o



ke X 5 g5 Jilize

H OBgE
|
1

51 54 s5 sz 53 s6

Name of Observation or Cluster

(SHMM) a5l o6 ol oo 2 (e anlllas 55 50 SO (sive 8 -F S
Fig. 3. Classification of bread wheat locations based.on shifted multiplicative models
cluster analysis (SHMM)
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S1-S6: Representative of locations of Ahwaz, Darab, Dezful, Iranshahr, Khorramabad
and Zabol, respectively.
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