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Table 1. Characteristics of the studied genotypéisis research

Introduced Growin Yield Introduced Growin Yield

No. Genotype year habit ’ (g/plant) No.  Genotype year habit ’ (g/plant)

1 Adl 1341 Spring 2.28 27 Kavir 1376 Spring 2.59
2 Akbari 1385 Spring 2.71 28 Khazarl 1352 Spring .342

3 Alborz 1357 Spring 2.33 29 Mahdavi 1374 Spring .722

4 Alvand 1374 Facultative 2.80 30 Maroon 1370 Spring 2.58
5 Arta 1385 Spring 2.43 31 Marvdasht 1378 Spring .562

6 Atrak 1374 Spring 2.28 32 Moghanl 1352 Spring 422.
7 Azadi 1358 Facultative 2.63 33  Moghan2 1353 Spring 2.18
8 Azar 1335 Winter 1.87 34  Moghan3 1385 Spring 62.1
9 Bam 1385 Spring 2.65 35 Navid 1369 Facultativ@.45

10 Bayat 1355 Spring 2.37 36 Naz 1357 Spring 2.62
11 Biston 1359 Spring 1.93 37  Nicknejad 1374 Sprin  2.18

12 Chamran 1376 Spring 2.46 38 Pishtaz 1381 Spring2.53

13  Darab2 1374 Spring 2.58 39 Roshan 1337 Spring .77 2
14 Darya 1385 Spring 2.30 40 Sabalan 1360 Faoudtat 2.10

15 Dez 1381 Spring 2.35 41 Sepahan 1385 Spring 4 2.3
16 DN11 - - 2.17 42 Shabhi 1346 Winter 2.34
17 Falat 1369 Spring 2.71 43 Shahpassand 321 Winter 1.77
18 Fong - - 2.30 44  Shahryar 1381 Winter 2.34
19 Ghods 1368 Spring 2.44 45 Shiraz 1381 Spring 49 2.
20 Golestan 1365 Spring 2.35 46 Shiroodi 1376 rgpri  2.52

21 Hamoon 1381 Spring 2.45 47 Siosson 1373 - 2.74
22 Inia 1347 Spring 2.09 48 Sistan 1385 Spring 725
23 Karajl 1352 Facultative 2.19 49 VEE/NAC 1376 Spring 1.84
24 Karaj2 1352 Winter 2.23 50 Zagros 1375 Spring .002
25 Karaj3 1355 Winter 2.15 51 Zarrin 1374 Facueat 2.34

26 Kaveh 1359 Spring 2.08 - - - - -

anllle 550 slolo 292 5 OF sla el )y -V Jgu
Table 2. Climatic parameters of studied years

No. Year tmin tmax tm rh e Grain yield
Year1l  2012-13 207.44 6.63 18.27 12.20 50.58 731 612
Year2  2013-14 223.31 6.20 17.75 11.77 50.20 740 .94 2
Year3  2014-15 153.15 6.68 18.52 12.24 47.63 751 582
Year4  2016-17 215.67 6.08 17.34 11.85 50.33 765 152
Year5  2017-18 203.11 6.97 18.67 12.65 49.36 761 551

pr, total precipitation; tmin, minimum temperatutgrax, maximum temperature; tm, average temperathre
average relative humidity; sc, sun clock.
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Table 3. The results of combined analysis of vaxéain randomized complete block design

Source of variations df Sum of squares Mean squares SST %
Environment 4 116.65 29.16" 40.87
Replication (Environment) 5 5.24 1.05 1.84
Genotype 50 30.90 0.62™ 10.83
Genotypex Environment 200 78.29 0.39™ 27.43
Experimental error 250 54.32 0.22 19.03
Total 509 285.40 - -
CV (%) - 19.83 - -
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: Significant at 1% and 0.1% probability levelsspectively.
SST%: Percentage relative to total sum of squares.
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Table 4. Contribution of principal omponents frdme (G + GE variance

Component SSG SSGE Total Percent
1 12.525 10.389 22.914 42
2 1.136 14.259 15.395 28
3 0.102 7.236 7.338 13
4 1.293 3.467 4.760 9
5 0.394 3.791 4.185 8
Total 15.450 39.142 54.592 100
Percent 28 72 100 -
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Figure 1. Mosaic plot to show the contribution I forincipal components from the G and GE variance
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Table 5. Grouping of genotypes based on yield tatuilgy with time interval of introduction of cultars

Time  Number of Yield Stability
interval  genotype More Medium Less More Medium Less
1942-62  4(7.8%) 1(25%F% 1(25%F 2 (50%f¥ 0 3 (75%} 1 (25%F
1967-81 15 (29.5%) 0 13 (87.7%)2 (13.3%Y 5 (33.3%) 5(33.3%) 5 (33.4%)
1986-06 30 (58.8%) 9 (30%) 18 (60%) 3 (10%)" 12 (40%) 9 (30%y 9 (30%Y
Unknown 2 (3.9 %) 0 2 (100%) 0 0 1 (509%) 1 (50%f¥}
Total 51 10(19.6%) 34 (66.7%) 7 (13.7%) 17 (33.3%) 18 (35.3%)  16(31.4%)

a. Roshan; b. Adl; c. Azar, Shahpassand; d. Adlr,A2ashan; e. Shahpassandilborz, Azadi, Bayat, Inia, Karajl, Karaj
Kaveh, Khazarl, Moghanl, Moghan2, Naz, Shahi, Sabal Biston, Karaj3; h. Azadi, Inia, Karaj1, Mog2aNaz; i.Bayat,
Biston, Karaj2, Karaj3, Kaveh; j. Alporz, Khazarlplyhanl, Shahi, Sabalan;Maroon, Siosson, Alvand, Darab2, Mahd:
Shiraz, Akbari, Bam, Sistan; Golestan, Ghods, Falat, Navid, Atrak, Zarrin, Chamigavir, Shiroodi, Marvdasht, De
Hamoon, Pishtaz, Shahryar, Arta, Darya, MoghanpaBan; m. Nicknejad, Zagros, VEE/NAC; Dez, Hamoon, Kavil
Mahdavi, Maroon, Marvdasht, Moghan3, Nicknejad,8kar, Shiroodi, Sistan, Zarrin; 8kbari, Atrak, Chamran, Darab
Darya, Chods, Sepahan, Shiraz, VEE/NAC; p. Alvantg Mam, Falat, Golestan, Navid, Pishtaz, Siossagrds; gDN11,
Fong; r. Fong; s. DN11.

\PY



\YaA UL....\.JU /r:jb o)Lo..fC: /[V'er' 0,99 [&He g.al.ﬂ.:.A.?:J u‘)&.o.b 9 )9.\&(;

Gy wole o glp SSway gk 5 9o Gulul  bagelsis goneg S —F Sy
Table 6. Grouping genotypes based on yield andlisyadeparately for each growth habit

. Number of Yield Stability
Habit - -
Genotype More Medium Less More Medium Less

Spring 36(70.5%) 8(22.2%) 24(66.7%) 4(11.1%F  13(36.1%J 14 (38.9%] 9 (25%)

Winter 6 (11.8%) 0 3(50%) 3 (50%F 1 (16.7%) 3 (50%) 2 (33.3%
Facultative 6 (11.8%) 1 (16.7%) 5 (83.3%Y 0 3 (50%}) 0 3 (50%9
Unknown  3(5.9%) 1(33.3%) 2 (66.7%) 0 0 1(33.3%) 2 (66.7%)

Total 51 10(19.6%) 34 (66.7%) 7(13.7%) 17 (33.3%)  18(35.3%)  16(31.4%)

a. Roshan, Maroon, Darab2, Mahdavi, Shiraz, Akigam, Sistan; b. Adl, Inia, Khazarl, Moghanl, MoghdBayat, Alborz

Naz, Kaveh, Golestan, Ghods, Falat, Atrak, Chamkav,r, Shiroodi, Marvdasht, Dez, Hamoon, PishtaztaADarya

Moghan3, Sepahan; c. Biston, Nicknejad, Zagros, YWREJ; d. Inia, Moghan2, Naz, Maroon, Mahdavi, Nicknejad, Kz

Shiroodi, Marvdasht, Dez, Hamoon, Moghan3, SigaRpshan, Adl, Bayat, Biston, Kaveh, Ghods, Atrak, Dar&hamrar

VEE/NAC, Shiraz, Akbari, Darya, Sepahan; f. Khazavibghanl, Alborz, Golestan, Falat, Zagros, Pishtata, Bam; g.
Karaj2, Shahi, Shahryar; h. Azar, Karaj3, ShahpakdaShahryar; j. Azar, Karaj2, Karajg; Shahi, Shahpassand; I. Alva

m. Azadi, Karajl, Navid, Sabalan, Zarrin; n. Azalrajl, Zarrin; 0. Alvand, Navid, Sabalan; p. Sos; g. DN11, Fong; r.
Fong; s. DN11, Siosson.
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Figure 2. Evaluation of genotypes based on botll wied stability performance in experimental ennimznts
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Abstract

Breeding for yield and yield stability has alwayseh the main goal for breeders. In the current
research, yield and vyield stability of 51 wheattigars introduced over the last half century were
evaluated in a randomized complete block desigh tib replications during five years. Analysis of
variance revealed that genotypenvironment interaction was significant. Therefdtee pattern of
genotypecenvironment variation was analyzed using graptmezthod. According to the results of GGE
biplot analysis, the first and second componentgesmtype and genotypenvironment interaction
components, explained 41.98% and 20.28% of thévatation, respectively. Simultaneous pattern of
yield and yield stability divided the studied cuéirs into three groups including desirable, modesad
undesirable. Among the studied cultivars, MahdBayoon and Sistan showed high yield and yield
stability, while Shahpassand and Zagros had a leWd yand yield stability. The results of this study
showed that breeders have successfully introdumeedenotypes with high yield and good stabilityrove
time, however due to the complexity of yield anelgistability traits, 10% of genotypes with low Igie
and 30% with poor stability have been introducedndul1986-2006, which confirms the need for more
accurate tests in the future. Winter genotypes slddaewer yield and yield stability compared to spri
and facultative cultivars. Since, spring cultivan®wed high yield in autumn cultivation, it is tefare
recommended to cultivate spring cultivars in autuaanvell.
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