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Table 1. The pedigree of genptypes used in stakbifialysis

(] ()
~ £ .2 '
3? %‘ o)z.fb EN *5 0yl
} o Pedigree } o Pedigree
) o
1 Tajan 11 Siren 64609-6Y-3M-2Y-OM
p  Opata/Bow CM 88503-23M-OY-OM-4Y- 1, g1 0gr SWM7215-2Y-2Y-OY-16M-OY

9M

3 Pgo/Seri CM85817-27Y-OM-OY-7M-OY

4 Jup/Ald"S"/IKt"S"/3/Vee"S”

5 Yang87-158

6 Rayan 89

7 TJb368351/Buc//CupeCM89Y-30B-12Y8M-
3Y-OB

8 Milan CM75118-B-5M-1Y-05M

9 Attila’S”/Arvand/Vee”S”

10 Tan"S"/Pew"S"//Sara CM..

13 Turaco/Chil CM922354-61Y-OM-OYO-

3M
14 Nanjing 8319/Lira
Nai60/Hn7//Sy SWM70053-2Y-1Y-OY-
15 2AP
16 Shanghia 7//Hahn"S"/2prI"S” CM95119-
3Y-OM-OY

17 Inia/A.Distichum//Inia/3/Vee”S"/4/Kauz
18 Kauz*2/MNV//kauz

19 Kauz*2/Opata//kauz

20  Bjouudan/3/Bb/7C*2//Y50E/Kal*3/CW84..

Eberhart and Russell, |1, g & le ol (b9, 5o
sl oolawl (V) alaly o euls &l Jow ;51 (1966
Xj =X +Bil; +E; M
sy 2 Ose Sy b et il (bl ol
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(Najafi Mirak, 2013
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Table 2. Combined analysis of variance for theistlitfaits in 20 bread wheat genotypes in five emments

4250 alaw jo als olass sy yo Al slass ) BENST

Ol s 2olie PHARY
Sourc/::f \c:ariation s3] No. of C‘k’“’. 1000-grain Grain)illi‘:ld
Df  grain/spike  No. of spike/A  Weight
Environment () L 4 4585.57 400915.6 629.01 3177
Replication/i& Lo (yg,0 LI5S 5 129.48 5175.96 108.89 16.31
Genotype (G) s 19 149.475 8737.50° 53.335  28.38"
GXE, Laoax g 76 92.9° 9366.3" 52" 3.58"
Error iyl las 95 15.465 3058.02 8.25 0.489
CV (%) (0,8) D yosks iy - 14.87 20.03 9.39 18.09
VA 9 ) Jl’“‘}‘ C}!a“" »® )“bdw 9 )"%5""“)"‘c “""‘)"4" o 9 * ‘ns
ns " and™: not-significant and significant at 5% and 1%lmbility levels, respectively.

slas, gy 4 als o Shae (g 5laky 4525 -V Jgu
Table 3. The stability analysis of grain yield &)ty rank method

S ) ails o ,Sloe :Slee 4, eSilee 4, lre Sl Ol yndd g o
Genotype Grain yield Rank mean SDR cv
1 5.623 5.2 5.54 107
2 3.29 12.6 5.68 45
3 2.40 17.4 3.58 21
4 3.81 9.6 5.73 60
5 6.48 1.0 0.00 0
6 4.08 6.6 3.13 47
7 3.04 14.4 2.60 18
8 6.38 7.6 6.58 87
9 3.32 9.4 4.10 44
10 2.85 14.0 4.90 35
11 3.66 7.8 3.49 45
12 2.30 16.0 4.00 25
13 3.51 9.0 3.08 34
14 3.24 10.8 6.34 59
15 3.38 10.4 5.13 49
16 3.20 12.0 5.83 49
17 5.00 8.0 6.00 80
18 2.94 12.0 6.75 56
19 2.78 12.2 5.36 44
20 2.84 14.4 2.07 14
Ol 3.87 105 4.50 45.95
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Table 4. Stability analysis of variance for graiaelg of bread wheat genotypes by Eberhart and Russ¢hod

Source of variation A JOUES g 91 E9Y ol ez o o as Slase J&Lﬁ
df Mean square of grain yield
Total Js 99 -
Genotype el 19 14.19"
Env+(Env*g) (lagomox s 333) +laoms 80 2.49's
Env(linear) (QUEEDIES 1 63.5"
G*Env(linear) () Lusax gy 19 1.72s
Devition from regression RYSONK O U O | 60 1.7
Genotypel V edes 3 3.93"
Genotype2 Vs 3 0.87
Genotype3 ¥ edss 3 1.05"
Genotype4 ¥ o 3 0.97
Genotype5 O Gees 3 2.43"
Genotype6 Ty 3 0.08*®
Genotype7 Vo GeSeis 3 0.03*
Genotype8 A oSl 3 6.73"
Genotype9 A gl 3 0.16*°
Genotypel0 Vo el 3 0.23s
Genotypell (RIS Y 3 0.31s
Genotypel?2 VWWoeasss) 3 0.4
Genotypel3 WWoess s 3 0.24
Genotypel4d AN 3 1.10
Genotypel5 VO e 3 1.47"
Genotypel6 VP o) 3 0.91
Genotypel? VWosSes 3 8.81"
Genotypel8 YA S 3 2.56"
Genotypel9 LRSS 3 1.67"
Genotype20 Ve e 3 0.36's
Pooled Error osds pleol glas 95 0.24

TN 970 Jleizl zakaw )0 o s g o gineyud o gay T g T

#* NS

s " and™: Not-significant and significant at 5% and 1% pabllity levels, respectively.

(O Jgo2) gemsS) 5 Sl Gubjly pelel

Blzl b cad g W g)) e A F Y sy
S YV g IYE VY NS el A e feY
Olpedr 9 il 1) (eSSl bl
el mls et olulid bacusss o p)lab
e a5 sl Glad s (B Jgu2) asdd ey
QA o pd (il W g Ve &P Glacass
2 Ssbar oe sl slagaisiy 5 wsls |,
9V Y oo oads asllhs slacuis ol

byl (S S0P Hguw Sy oo 4 Ay LY

Joly g Oolepl gy S S5 slaasls s
o a1 0 Jgo> ;o (Eberhart and Russell, 1966
A Y Q& F Y o) qmls ol elal cl
1A (o G S5 pe b VP g 1) T
g <JAYY AV /AVY /NNY /AVY /AR
S Sy wre S bowis) ple 4 Cans < JAD)
Wog Sy s Sy bR ced a4 e S pne s
2 o5 FIAY 5 Sk 5:Slo b F s (O Jsuz)
5 Sl b o8y lsrear U5 (ke 51 5V LS

s sl aalhs 550 3blis 4y o3 6,850
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Table 5. Stability parametefsr grainyield of breadwheatgenotypedy EberharandRussellregressiormethod

S5 lo 5 Slos 0%y 5 o OS5 3 Szl bl DA g b
Genotype Grain yield (ttha) Regression coeficient Deviation variance from R?
regression
1 5.623 0.710 3.93" 0.503
2 3.290 0.770 0.87 0.592
3 2.402 0.754 1.05" 0.569
4 3.812 0.839 0.97 0.705
5 6.475 -0.473 243" 0.223
6 4.083 0.985 0.08¢ 0.971
7 3.039 0.989 0.03¢ 0.979
8 6.382 -0.396 6.73" 0.157
9 3.317 0.917 0.16¢ 0.841
10 2.851 0.912 0.23¢ 0.832
11 3.660 0.872 0.31* 0.760
12 2.301 0.732 0.40¢ 0.536
13 3.508 0.911 0.24¢ 0.830
14 3.247 0.675 1.10 0.455
15 3.386 0.791 1.47" 0.626
16 3.201 0.851 0.91 0.725
17 5.195 0.490 8.81" 0.241
18 2.944 0.565 2.56" 0.319
19 2.778 0.614 1.67" 0.377
20 2.836 0.879 0.36" 0.773
Mean 3.866 0.669 1.72 0.601
TN 570 Jloxml poban 53 Jls g 5 o girennd cod ay g * I

ns " and™: Not-significant and significant at 5% and 1% pabllity levels, respectively.
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Table 6. Simultaneous selection method of breacatvpenotypes for stability and 1000-grain weight

09 Olared S

as as losb (N ao.
b e e i alo e o359 ) i GO UN 7 ol ol Sl 5 4o lse
TR ool e o3 e W i Simultaneous
Genotvpe 1000-grain ”  Correcting , Stability A
yp weight 1000-grain =2 Correctec Shukla’s rate selection of
. 1000-grain . ; e .
weight rank "~ ~. rank  stability variance 1000-grain weight
weight rank and stability
1 33.22 18 1 19 72.46" -8 11
2 31.49 13 1 14 26.90 -8 6
3 24.32 1 -1 0 511 -2 -2
4 31.73 3 -1 2 69.41 -8 -6
5 33.62 20 1 21 25.07" -8 13
6 29.08 8 -1 7 3.20¢ 0 7
7 30.68 9 1 10 20.43 -8 2
8 33.41 19 1 20 27.77 -8 12
9 31.57 14 1 15 26.88" -8 7
10 28.63 7 -1 6 11.39 -4 2
11 31.66 15 1 16 14.56 -4 12
12 31.26 12 1 13 49.55 -8 5
13 31.06 10 1 11 30.11° -8 3
14 31.72 16 1 17 12.46 -4 13
15 31.21 11 1 12 18.64" -8 4
16 28.07 2 -1 1 20.45" -8 -7
17 33.04 17 1 18 31.94 -8 10
18 28.58 6 -1 5 30.97" -8 -3
19 28.54 5 -1 4 4417 -8 -4
20 28.41 4 -1 3 41.94 -8 -5
ok 30,565 4.0
Mean

AR P W AN VAR K PCES N PRI KPP KPS T PSOr-J U 35 P

# % + NS
P

ns * *and™: Not-significant and significant at 10%, 5% and fp#ébability levels, respectively.
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Table 7. Simultaneous selection method of breacatvipenotypes for stability and grain number pekespi

4, olasi oo iy S

o Aol s slaw 45, punai 45, Skl bl b s &b s als

T e b Correcting *~ &= ol Stability ~ Simultaneous
Genotype No. of No. of rank  Corrected  Shukla’s rate selection of
grain/spike grain/spike rank stability variance grain number and
rank Stablllty

1 33.24 19 1 20 19.65 -4 16

2 24.32 7 -1 6 20.82 -2 4

3 23.24 6 -1 5 10.45 -2 3

4 26.42 11 1 12 10.49 -2 10

5 34.12 20 2 22 19111 -8 14

6 30.3 17 1 18 5.48¢ 0 18

7 22.82 4 -1 3 13.27 -2 1

8 24.68 8 -1 7 133.36¢ 0 7

9 27.56 14 1 15 89.54" -8 7

10 22.46 3 -1 2 15.33 -2 0

11 20.16 1 -1 0 163.95" -8 -8

12 20.94 2 -1 1 6.70° -2 -1

13 27.34 13 1 14 61.98" -8 6

14 26.45 12 1 13 16.83 -2 11

15 29.42 15 1 16 31.66" -8 8

16 25.9 9 -1 8 11.00¢ 0 8

17 30.5 18 1 19 36.42° -8 11

18 25.94 10 -1 9 26.76" 0 9

19 29.51 16 1 17 46.15 -2 15

20 23.32 5 -1 4 17.68 -2 2
o o5 932 7.05
Mean

TN 510N Szl gl o o gine 5l re a7 5 T

ns * *and™: Not-significant and significant at 10%, 5% and fp#ébability levels, respectively.
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Table 8. Simultaneous selection method of breacatvpenotypes for stability and spike number p&r m

olaws Lo iy 35

) . &) Solb omibyly
s et sl Al olaws 45, A5, monal el N olses @l g abaw
Genotype “7° No.ofspike Corecing  o:  Shukla's et simultaneous
lo. of rank rank stabilit Stability  selection of
spike/m? Corgﬁﬁted variange rate  spike number and
stability

1 300.9 17 1 18 2033¢ 0 18

2 296.7 13 1 14 4657 -2 12

3 259.2 5 -1 4 2577¢ 0 4

4 261.2 6 -1 5 2330¢ 0 5

5 298.0 15 1 16 7660 0 16

6 310.9 19 1 20 1403¢ 0 20

7 267.4 11 -1 10 1897 0 10

8 230.4 3 -1 2 8085 -2 0

9 274.4 2 -1 1 9977 0 1

10 298.5 16 1 17 5460 0 17

11 209.4 1 -1 0 13159¢ 0 0

12 269.1 12 -1 11 14495¢ 0 11

13 261.9 7 -1 6 3562 0 6

14 264.0 9 -1 8 864" 0 8

15 334.5 20 1 21 15665 -8 13

16 297.3 14 1 15 1474s 0 15

17 308.5 18 1 19 2997¢ 0 19

18 252.0 4 -1 3 2997 -2 1

19 266.1 10 -1 9 522+ 0 9

20 260.1 8 -1 7 51 0 7
Mean
oeSils 276.025 9.6

VA 9 AR JLo.o‘ C}.!a,a ) )‘o@&c 9 )‘bs».v.a)...c s A o 9

% + NS
¢«

ns * *and™: Not-significant and significant at 10%, 5% and fp#ébability levels, respectively.
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Table 9. Simultaneous selection method of breachtwpenotypes for stability and grain yield

) ) » 6)‘4-.’.11 u““li)‘ﬁ L Oleyon i3S
Gy oSk oSkeas, O™ T Sspn  S2IEOTT Sk g oSles
GenotypeYield (t/ha) yield rank Correcting  exigeal Shukla’s Stability Simultaneous
rank  Corrected rank_,_, 5 . rate  selection of jeld
Stability variance L
and stability
1 5.623 18 2 20 3.965" -8 12
2 3.29 10 -1 9 0.638 -4 5
3 2.402 2 -1 1 0.800" -8 -7
4 3.812 15 -1 14 0.920 -4 10
5 6.475 20 3 23 4.831" -8 15
6 4.083 16 1 17 0.334¢ 0 17
7 3.039 7 -1 6 -0.017¢ 0 6
8 6.382 19 2 21 9.352" -8 13
9 3.317 11 -1 10 0.044¢ 0 10
10 2.851 5 -1 4 0.093¢ 0 4
11 3.660 14 -1 13 0.161 -2 11
12 2.301 1 -1 0 0.336 -2 -2
13 3.508 13 -1 12 0.105¢ 0 12
14 3.247 9 -1 8 0.823 -4 4
15 3.386 12 -1 11 1.368" -8 3
16 3.201 8 -1 7 0.892 -4 3
17 5.195 17 1 18 7.590" -8 10
18 2.944 6 -1 5 2.038" -8 -3
19 2.778 3 -1 2 1.298" -8 -6
20 2.836 4 -1 3 0.227 -2 1
oSk 3 866 5.9
Mean

% + NS
¢

VAR 9 YANYAR JLo.o‘ C}.!a,a 5 )‘oslau 9 )‘bs».v.a)...c w).ld.o e 9 ¢
ns * *and™: Not-significant and significant at 10%, 5% and p#6bability levels, respectively.

(Total - 91.30%) (Total - 91.30%) (Total - 91.30%)
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PC2 - 14.93%
PC2 - 14.93%
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44
'
+2 \

PC1-76.38%
PC1- 76.38% PC1 - 76.38% ©
@ (b)
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Figure 1. GGE-biplot method. a) Polygonal for deti@ing the best genotype and medium for grain yield
b) Average of grain yield and genotypes stabilijyDetermining the ideal genotype and environméhe
numbers with blue and green color indicate envirentsi and genotypes, respectively.
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Abstract

To study the stability of 20 bread wheat genotyfarsgrain yield and yield components, an
experiment was carried out in randomized compldtekbdesign with two replications in five
environments in East Azarbaijan provience, Tabnd &eyane agricultural stations, Iran, during
2011-2014. The results of combined analysis ofavere@ showed that the genotype x environment
interaction was significant (at least p<0.05) faglgg and yield components. Therefore, the stability
analysis of the studied genotypes was conductegtiétd and yield components using Eberhart and
Russull, simultaneous selection and ranking noaspatric methods. Result from the combination of
these methods showed that the genotypes 5, 14 BrdlB00-grain weight, the genotypes 1, 5 and 6
for number of grain per spike and the genotype% érid 1 for number of spike pef,rbesides having
less interaction with the environment than the otgenotypes, had also higher yield potential.
Hovewer, for grain yield the genotypes 5 (Yang88)l&nd 8 (Milan CM75118-B-5M-1Y-05M) with
grain yield of 6.47 and 6.38 t/ha, respectivelyd hess interaction with the environment and more
stability and can be recommended for cultivationsimilar climate in spring. The result of this
research also showed that the stability analysisrdoyking method had similar results with
simultaneous selection method.

Keywords: Genotype x environment interaction, Grain yield gield components, Stability
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