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Table 2. Entry number and code of bread wheat genotypes

5 ool 55 Lo 55 ke 5 Lo

Genotype No. Genotype code Origin Genotype No. Genotype code Origin
Gl Wc-4924 Iran G14 Wc-4994 Iran
G2 Wc-4582 Iran G15 Pishgam (check2) Iran
G3 Wc-4592 Iran G16 Woc-47583 Iran
G4 Wc-47341 Iran G17 Wc-47522 Iran
G5 Wc-4965 Iran G18 Wc-47569 Iran
G6 Wc-4840 Iran G19 Wc-47399 Iran
G7 Wc-4958 Iran G20 Wc-47638 Iran
G8 Pishtaaz (checkl) Iran G21 Wc-47640 Iran
G9 Wc-4600 Iran G22 Wc-47467 Iran
G10 Wc-4987 Iran G23 Woc-4553 Iran
G11 Wc-47615 Iran G24 Wc-4583 Iran
G12 Wc-4612 Iran G25 Wc-4554 Iran
G13 Wc-5001 Iran - - -

WAL=V el sladle b olisle S olKan! sl Conss =Y s

Table 2. Climate conditions of Kermanshah Research Station during 2015-2018

(o) 5 5L b Sk . .
L : L) , (o sloe) s
J S Temperature (°C) (o deo) Evaporation
Year Season P <l . Precipitation (mm)
7 ’5 Jﬁ (mm)
Average Maximum Minimum
b 11.9 202 03 260.5 89,5
Autumn
\Yag-1rao Ol 6.2 16.4 0.2 176.2 0
2015-2016 Winter
e 19.2 35.2 4.6 60.3 245.6
Spring
b 12.1 28.2 -2 15.7 110.7
Autumn
\Tae-1ran b 43 148 3 224.2 0
2016-2017 Winter
)Lf“’ 16.2 31.3 4 216.2 144.6
Spring
b 11.9 27.9 -2.2 44 1335
Autumn
ITA-vay Ot 76 17 0.1 152.4 0
2017-2018 Winter
e 183 329 6.2 347.6 188.9
Spring
Lo\ r,\;f o #5 Y0 sl s s Shee S 0 (bl e -Y Jsis
Table 3. Combined analysis of variance in 6 environments for 25 wheat genotypes
u‘)’l’?’d C'L“‘ sovV Lsél).Y )l QL"-’]‘ u‘f‘-’L"‘ QL""J‘ C}w Lo
D.F. Mean of square Percent to total sum of square
Lo Environment (E) 5 736871.1%* 38.75
Lo 55 1SS Rep/Environment 12 15291.7 2.36
W3] Genotype (G) 24 41862.8** 9.79
Lo x 313)53 GxE 120 20665.9** 25.45
o Error 288 7307.4 23.65

BWERER Jlea! CEMJ) )b;;.”:sm
**: Significant at 1% probability level
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Table 4. Parametric Stability statistics for grain yield of wheat genotype over three years of experiments

V‘:s)")“ Si?

VV,‘Z o 2,' Szdi b,‘ CVl 9(1‘) 0,’
Genotype
Gl 6.20 20082.56 4066.14 2730.42 0.86 29.82 7009.42 5687.60
G2 4.60 32830.51 6837.43 4308.34 1.23 34.14 6893.95 7015.51
G3 6.60 15080.26 2978.68 1781.21 0.77 30.63 7054.73 5166.53
G4 6.20 16787.67 3349.85 2320.75 0.90 31.63 7039.27 5344.38
G5 6.21 18736.20 3773.45 1323.89 0.57 20.41 7021.62 5547.35
G6 2.20 9382.62 1740.06 1134.95 0.83 22.15 7106.34 4573.02
G7 2.25 9002.88 1657.51 1193.99 0.89 23.62 7109.78 4533.47
G8 3.20 7148.69 1254.42 315.65 0.69 18.89 7126.58 4340.32
G9 6.40 35409.84 7398.15 4910.18 0.86 30.65 6870.59 7284.19
G10 5.00 90802.43 19440.02 11977.31 1.37 39.55 6368.84 13054.2
Gl1 7.60 67200.20 14309.10 9403.63 1.16 44.30 6582.63 10595.6
G12 5.40 13745.83 2688.59 1670.42 1.20 37.18 7066.82 5027.52
G13 2.80 17933.86 3599.03 1702.70 1.34 32.67 7028.89 5463.78
Gl4 5.40 24939.94 5122.09 3429.89 1.14 34.09 6965.42 6193.58
G15 1.80 10949.68 2080.73 410.10 0.60 15.05 7092.15 4736.26
G16 7.20 60214.61 12790.49 8548.90 1.09 40.91 6645.91 9868.02
G17 3.00 15081.67 2978.99 2021.42 1.14 29.76 7054.72 5166.67
G18 5.60 32798.69 6830.51 3833.14 0.66 24.72 6894.24 7012.19
G19 7.20 70841.84 15100.76 9854.36 1.19 43.20 6549.65 10975.02
G20 5.00 88943.67 19035.94 7005.08 1.89 46.08 6385.68 12860.6
G21 7.00 97791.61 20959.41 13959.74 0.96 41.82 6305.54 13782.2
G22 6.00 13244.72 2579.65 1715.72 1.16 40.67 7071.36 4975.32
G23 7.60 28434.12 5881.69 3733.11 0.79 32.63 6933.77 6557.55
G24 5.00 8193.35 1481.52 911.30 0.81 28.14 7117.11 4449.14
G25 4.60 21425.46 4358.07 3011.85 0.92 27.47 6997.26 5827.48

Ogen S5 o pt Bi  Js 5 s ) g S

53 OBl Sl e %5 IS 32 oIl sl 0% Sy VST Jase Ll :SI2

MWO)LAT:@[#C)\}M;{;}MOJL‘I:@(D "Q‘ﬁ“’d‘-"ﬂj“‘ CV' gQMJ}Ji\:ﬁ

S;d% Environmental variation, Wi% Wrick” s ecovalence, 2: Shuklas stability variance, s’d;: Deviation from
regression slope, b:: Regression slope, CVi: Coefficient, 6,): Plaisted and Peterson, 6;: Plaisted

LT 0 p kS 53 Y0 Ol oLl sl AMMI @ 2 -0 s

Table 5. AMMI analysis of variance for evaluating stability of 25 wheat genotypes in six environments

- @il erss s oSlke s Ao e )3
St e sov df. MS Explained Cumulative
Percent Percent
o 85 Genotype (G) 24 13313.7™ - -
Las Environment (E) 5 253698™ - -
L x Py GxE 120 6891.6™ - -
Jsl ol 450 IPCA1 28 17998.8™ 56.5 56.5
£33 s ad 3 IPCA2 26 6166.4™ 17.8 74.3
£ ol ad 5o IPCA3 24 4292.4™ 11.41 85.7
()L@:; el 4 5o IPCA4 22 1746M 4.2 89.9

.L,p))\ JL&:"‘CEM)J )‘}@M})‘}&M}:\‘-b V:JJSM I':Héj

ns

"s and *: Non-Significant and significant at 1% level of probability, respectively
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Table 6. Principal component scores and AMMI stability values for studied lines using AMMI method

s oslad <ls o Shes :K0a i 3o «d 3o adie Al bl bl e
oY oY O 5 o9 Jsl el po2 P o3 el ol ol sl

Line code Line No. Mean grain yield (tha) IPCAL IPCA2 IPCA3 ASV ASV rank
WC-4924 Gl 3.57352d -3.36 -3.55 -0.15 6.92 11
Wc-4582 G2 4,282 cde -6.03 0.82 0.35 10.92 17
Wc-4592 G3 3.02062 -3.87 2.34 -0.14 7.24 12
Woc-47341 G4 3.3966 24 -2.30 -4.09 -0.19 5.78 8
Wc-4965 G5 3.5086 ¢ -3.16 -2.23 -0.55 6.03 9
Wc-4840 G6 4,2002b-¢ 2.39 2.07 -0.21 471 6
Wc-4958 G7 4.1612b¢ 1.49 -1.09 -0.22 2.86 3

Pishtaaz G8 3.8949 a¢ -0.38 -0.56 -0.34 0.88 1
Wc-4600 G9 3.90612¢ -6.45 -3.63 -0.12 11.99 19
Wc-4987 G10 4.7866 ¢ -9.69 291 0.73 17.41 24
Woc-47615 Gl1 3.7048%*¢ 9.46 -0.81 -0.32 16.77 23
Wc-4612 G12 3.41263d 4.45 -0.53 0.21 7.90 13
Wc-5001 G13 4.4063 % -3.38 1.08 0.50 6.09 10
Wc-4994 G14 4.0133%¢ -5.61 0.31 0.24 9.94 16
Pishgam G15 4.3280¢% -1.02 245 -0.47 3.05 4
Wc-47583 G16 3.7816%¢ 3.28 -11.3 -0.80 12.72 20
Woc-47522 G17 4.2399 b-e -1.53 -4.60 0.19 5.34 7
Woc-47569 G18 3.9951a¢ -2.03 7.76 -0.33 8.55 14
Woc-47399 G19 3.8882a¢ 6.32 10.15 0.24 15.11 21
Woc-47638 G20 4.04032¢ 8.64 -1.81 1.00 15.41 22
Wc-47640 G21 4.0681%¢ 11.50 0.003 -0.23 20.36 25
Wc-47467 G22 3.1068 @ 1.70 2.29 0.14 3.79 5
Woec-4553 G23 3.2844 %4 -6.20 0.50 -0.17 10.99 18
Wc-4583 G24 3.1781%¢ 0.60 1.40 -0.13 1.76 2
Wc-4554 G25 41133 %¢ 5.20 0.12 -0.22 9.20 15

I (s e gl 10 a3 STl glanalstin O3l pelel sl S i O S Bl il S e Sl
Means, followed by at least one letter in common are not significantly different at the 5% probability level- using
Duncan multiple range test.
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Abstract

In order to determine yield stability of 23 bread wheat genotypes and two commercial cultivars as
check, an experiment was conducted based on a randomized complete block design with three
replications in the experimental field of faculty of Agriculture, Razi University Kermanshah (lran),
during three cropping seasons (2015-2018). The results of combined ANOVA showed that the effect
of environment, genotype and genotype x environment interactions on grain yield were significant
(P<0.01). Stability was evaluated using environmental variance statistics, coefficient of variation,
Wrick’s ecovalence, Shukla’s stability variance, Regression slope, deviation from regression slope,
Plaisted and Peterson method and AMMI model. Variance analysis of additive main effects and
multiplicative (AMMI) showed that three IPCAs were significant at 1% probability level. The first
three principal components justified a round 85.7% of the sum of square of the interaction. Also,
AMMI stability value (ASV) was used for simultaneously using information obtained from two
significant components of AMMI. According to ASV index, genotypes Pishgam, Wc-4958 and
Pishtaaz had the lowest ASV value and were known as the most stable genotypes. Genotypes Wc-
4987, Wc-47615, Wc-47399 and Wc-47638 had the highest ASV value and distance from the center
of Bi-plot. Therefore, Pishtaaz is one of the most stable genotypes due to having the first rank in terms
of studied parameters as well as proper bakery properties and desirable drought resistance. In general,
regarding to the climate change in the country, especially in the rainfed conditions and based on the
above statistics and the biplots derived from AMMI analysis, the Wc-4958 line, with pishtaaz and
Pishgam cultivars as stable and adaptable genotypes, are suggested to rainfed conditions on the studied
area.
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