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Study of grain yield stability of bread wheat genotypes in cold agro-climatic zone
of Iran
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Tablel- Wheat cultivars and lines and their-growth habit

TS lace Yy o6 REFP;
No. Cultivars/lines  Growth habit
1 Sissons (W) wles
2 MV17 (W) wles
3 Gascogne (W) wles 5
4 C-81-14 (W) @l
5 C-82-12 (W) @l
6 Alvand (F) oot
7 Mahdavi (F) oot
8 Zarrin (F) oot
9 Marvdasht S) ol
10 Toos (F) oot
11 Shiraz S) ol
12 Pishtaz S) ol
13 M-79-7(Bahar) S) ol
14 M-81-13 S) ok
15 Kavir (S) ol

W: Winter, F: Facultative, S: Spring
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Table 2. Combined analysis of variance for grain yield of wheat genotyps in three cropping seasons in eight locations (2005-2008)
MS) ol e Sl

©35T a3 &Sl & S S s s S PRy Oldken
S.0.V. e d.f Arak J.rokh Khoy Ghazvin Karaj Mashhad ~ Meyandoab =~ Hamedan
Year Jl 2 49.07" 1096.53  503.197 182.88™ 106.777 = 232.44" 3544.68" 154.56™
Y (R) (1S 6 13.88 10.19 19.66 11.36 18.62 0.63 21.93 5.56
Sowing date(SD) 5l b 2(1) 265907  308.06”  654.60” 135.33" 244457  217.86"  339.62" 405.84™
(Yx SD) 3l R ,lx 4(2) 27.55™ 9.34™ 58.20"  100.85™ 8.36™ 6.26™ 37.78™ 58.26™
Error, ol el 12(6) 3.14 2.43 13.26 3.13 4,08 4.06 17.90 5.47
Genotype (G) Ry 14 3.03" 14.52™ 10.02" 2.53"™ 0.88™ 3.45™ 457" 247"
(Gx SD) 5l o X 5 28(14) 1.56™ 2.89™ 3.23" 2.13™ 1.37™ 1.68"™ 1.44" 0.95"
(YxG) oSl 28 1.12" 6.93" 2.63" 2.91" 1.80" 1.24™ 3.04 1.18™
(YXGXSD) s fus % s gl 56(28) 1.30" 1.94™ 2.23™ 1.37" 1.22" 0.81" 2.36™ 0.50"
Error(b) () s 252(168) 0.77 0.58 1.64 1.47 1.02 0.60 1.84 0.46
C.V(%) O ok s - 16.75 13.34 18.18 21.18 10.48 9.35 23.11 11.54

A el b 93 53 CalS 4 el Olden ol sl ceal3T ey 4 by 35l 09,5 slas!
Numbers in parenthesis are degree of freedoms for Hamedan station which sowing performed in two dates
ns: Non significant

*and**: Significant at 5% and 1% probability levels, respectively
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Table 3. Mean comparison of grain yield of wheat genotypes in three sowing dates in three cropping seasons and eight locations (2005-2008)

<l & S T T3 s g Tl Oltesn
Bl Gl Arak J. Rokh Khoy Ghazvin Karaj Mashhad ~ Meyandoab ~ Hamedan
Sowing date Kgha' Kgha! Kgha' Kgha' Kgha'  Kgha Kg.ha™ Kg.ha™
Oct. 12 AR 6319 7118a 9309 6743a 10877a 9234a 7579 7106a
Nov. 1 oLT e 5801b 5954b 6917b 5722b 9919b 8911b 5618b 4654b
Nov.21  ouTv. 3671c 4121c 4910c 4740c 8228c 6890c 4439c -

Ll (gl pme Do sliS ;)Ql: Slasals g,,;Twuﬂ At S i o9 - glyls ﬁguuﬁ;g O gt B )3
Means in each column followed by similar letter(s) are not significantly different using Duncan’s Multiple Rang Test
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Table 4. Combined analysis of variance for grain yield of wheat genotypes in eight locations and three

cropping seasons (2005-2008)

GliTarys Sl Sk
S.0.V. e pybie d.f (MS)
Location e 7 342.45™
Year Ju 2 678.49™
YxL Oax e 14 22150
YXL(R) (S0l 48 13.09
Genotype 555 14 9.64™
GxL O8x 5 i3 98 4.28"
GxY x5 28 3.31"
GXYXL o XJloxo g 196 251"
Error L 671 131
CV(%)=14.25

ns: Non significant Slasme 1 NS

—La)ééiijé.gdu:-lc}kﬁj:)!:&m%;q: s g s
* and**: Significant at 5% and 1% probability levels, respectively
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Table 5. Yield stability parameters for wheat genotype

als 3 See 5L Dl et 2 oLl olols lols
1 sle 5 Mean grainyield o5, Jaoes bl E Sy il p o, MYST Wb el ks 0se S e 0se SO s e JELVNTES s D i s o
Wheat geotypes (kg.ha™) S v V\Ii2 i2 bi 2 S 2di R? Msy;i Cvyi
Sissons 8295 0.73 10.331 7.78 0.85™ 0.94™ 0.20 54.9 4.75 26.29
MV17 7398 0.72 11.535 9.14 1.08™ 0.94™ 0.21 47.7 481 29.67
Gascogne 7841 0.45 8.583 7.09 0.74™ 0.72™ 0.21 46.7 4.69 27.62
C-81-14 8250 0.52 8.792 4.90 0.38™ 0.76™ 0.31 63.4 6.59 3111
C-82-12 8819 0.87 10.617 96.22 15.43™ 1.04™ 0.16 29.8 7.79 31.68
Alvand 8234 0.99 12.138 94.99 15.23™ 1.04™ 0.60 30.9 5.95 29.63
Mahdavi 7958 1.05 12.898 84.96 13.58™ 1.08™ 0.58 30.6 5.59 29.73
Zarrin 8317 1.14 12.840 103.21 16.58™ 11" 0.79 34.1 5.82 29.03
Marvdasht 7450 0.97 13.273 18.31 2.59™ 1.02™ 0.66 24.1 6.79 34.97
Toos 8038 1.06 12.846 16.42 2.28™ 1.15™ 0.17 343 6.81 32.49
Shiraz 8001 0.93 12.081 17.02 2.38™ 1.07™ 0.21 26.2 6.05 30.74
Pishtaz 8406 1.00 11.950 25.53 3.78" 1.03™ 0.75 8.3 10.27 38.15
M-79-7) 7955 1.26 14.156 24.56 3.62° 1.18™ 0.75 19.6 8.48 36.62
M-81-13 7763 1.02 13.061 25.68 3.80" 0.97™ 1.18 8.6 10.31 41.37
Kavir 7833 0.78 11.292 9.85 1.20™ 0.96" 0.28 46.9 7.69 35.41
ns: Non significant o gme NS
* and**: Significant at 5% and 1% probability levels, respectively Loy5 &S 5 gy Jlel s 53 s me (T S g

YAV
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Table 6. Stability analysis of wheat cultivars/lines using Eberhart & Russell method

Ty Slppseme Sl oS
S.0.V. e d.f SS MS F-value
ENVIronment+(GXE) (lase x 5 53) + Lo 105 312.27 2.97 1.66™
Environment Lo 7 265.84 37.97 21.33"
GxE L X 555 98 46.43 0.47 0.26™
Environment(linear) () Laen 1 265.84 265.84 149.34™
G x E (linean (o) loa ¥ o 55 14 4.05 0.29 0.61™
Pooled deviation ok ple sl ol ol 90 42.39 0.47 _
Sissons 6 1.18 0.20 0.11™
MV17 6 1.25 0.21 0.12"
Gascogne 6 1.25 0.21 0.12"™
C-81-14 6 1.85 0.31 0.17™
C-82-12 6 0.99 0.16 0.09™
Alvand 6 3.63 0.60 0.34"™
Mahdavi 6 3.48 0.58 0.33™
Zarrin 6 4.74 0.79 0.44"
Marvdasht 6 3.98 0.66 0.37™
Toos 6 1.01 0.17 0.09™
Shiraz 6 1.26 0.21 0.12"
Pishtaz 6 4.52 0.75 0.42"
M-79-7) 6 451 0.75 0.42"
M-81-13 6 7.06 1.18 0.66™
Kavir 6 1.68 0.28 0.16™
Pooled error ods plesl gl 224 398.72 1.78 _
ns: Non significant Slagne b NS
1o y5 Sy 5 gy el = glau 53 ls gme 5 4 Ty

* and**: Significant at 5% and 1% probability levels, respectively
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Table 7. Analysis of variance for grain yield of 15 wheat genotypes in eight places using AMMI method

Ol ek 4 55 oS5 Aoy

GlsT sy Sl ppams  Slae 0 Sls Ol ok o 55 oy Accumulative
S.0.V. o milie d.f Sg MS F Variation (%) variation (%)
Environment L. 7 797.54 113.92 86.97 _ _
Genotype s 55 14 45.6 3.25 2.49* _ _
CXE lowXc ss) 98 139.30 1.42 1.08™ _ _
IPC1 20 85.58 4.27 2.404” 61.43 61.43
IPC2 18 21.44 1.19 0.669™ 15.39 76.82
IPC3 16 14.43 0.90 0.506™ 10.36 87.19
IPC4 14 8.55 0.61 0.343™ 6.14 93.33
IPC5 12 4.05 0.33 0.189™ 291 96.24
IPC6 10 2.47 0.27 0.154™ 1.98 98.22
ns: Non significant Slagne e NS
* and**: Significant at 5% and 1% probability levels, respectivel L0556y 5 gy dlalizgdan 3 s gas o i 4 T Hg %

Table 8. Principal components of genotypexenvironment interaction in AMMI method

45 sla 65 3 Shes o SiLe

Wheat genotype Mean Grain yield (kg.ha™) IPC1 IPC2

Sissons 8295 0.363 -0.353
MV17 7398 0.350 -0.257
Gascogne 7841 0.157 -0.860
C-81-14 8250 0.367 -0.621
C-82-12 8819 0.352 0.054
Alvand 8234 0.686 0.532
Mahdavi 7958 0.724 0.445
Zarrin 8317 0.846 0.588
Marvdasht 7450 -0.672 0.212
Toos 8038 -0.183 -0.049
Shiraz 8001 -0.315 -0.169
Pishtaz 8406 -0.792 -0.080
M-79-7) 7955 -0.822 0.644
M-81-13 7763 - 1.094 0.065
Kavir 7833 0.32 -0.150

R R I RN

I PE 2

S0 a4 a
A e LA oo oo

Th e e WD BN BN e e ke W D e £ B D
P S ST T NS T TR TS T TS TS R SR T S S S

IPC 1
Olden S8 ‘;_;TJV\JL_“ ST (g S6 GG; S5 95554 (s 1S3 e, 4§l>- :S2 (S, :S1 oK
Places: S1: Arak, S2: Jolgeh Rokh, S3: Khoy, S4: Qhazvin, S5: Karaj, S6: Mashhad, S7: Miandoab, S8:Hamedan
ijj;ﬁpwu”.u?%}s; V0 415 3 Shes ¢l AMMI @525 51 Jool> M sb— ) S
Fig. 1. Biplot of AMMI analysis for grain yield of 15 wheat genotypes based on the two first principal components
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Table 10. Stability analysis based on Rank method

<55 455 oS ) obre O ol
Genotype Rank mean Sd. of rank
Sissons 6 3.16
MV17 12.62 2.97
Gascogne 9.12 4.55
C-81-14 7.12 3.91
C-82-12 2.87 1.73
Alvand 7.37 4.34
Mahdavi 10.25 3.73
Zarrin 75 3.59
Marvdasht 11.00 421
Toos 8.00 3.12
Shiraz 8.00 3.59
Pishtaz 5.75 5.01
M-79-7 6.50 411
M-81-13 8.62 5.71
Kavir 9.25 3.61

SIS ,LT 5l o3lizl b oS (slac 3 55 (5oL 5 3 Shas (51 Olej oo Slowsl -1+ g

Table 10: Simultaneous selection for yield and stability of wheat cultivars/lines using Kang method

18 sls 5 3 Sl Sils 5 Slos 43 5 4 Sl pemndd sols sl 43 Sl bl ML Ol sl 3 Shes ol il
Wheat geotypes Mean yield (kg.ha-1) Yield ofrank  Adjustingtorank  Adjusted to rank  Stability Variance Stability Yield & Stability
Sissons 8295 12 1 13 0.85™ 0 13
MV17 7398 1 2 -1 1.08™ 0 -1
Gascogne 7841 5 -1 4 0.74™ 0 4
C-81-14 8250 11 1 12 0.38"™ 0 12
C-82-12 8819 15 2 17 15.43™ -8 9
Alvand 8234 10 1 11 15.23" -8 3
Mahdavi 7958 7 -1 6 13.58™ -8 2
Zarrin 8317 13 1 14 16.58™ -8 6
Marvdasht 7450 2 -2 0 2.59™ 0 0
Toos 8038 9 1 10 2.28" 0 10
Shiraz 8001 8 -1 7 2.38" 0 7
Pishtaz 8406 14 1 15 3.78" -4 11
M-79-7) 7955 7 -1 6 3.62" -4 2
M-81-13 7763 3 -1 2 3.80" -4 2
Kavir 7833 4 -1 3 1.20™ 0 3

Total Mean= 8.037

Y4\

LSDg.01=0.572, LSDy05=0.435, Mean YS=5
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Study of grain yield stability of bread wheat genotypes in cold agro-climatic zone
of Iran

Najafi Mirak, T.!

ABSTRACT

Najafi Mirak, T. 2011. Study of grain yield stability of bread wheat genotypes in cold agro-climatic zone of Iran. Iranian
Journal of Crop Sciences. 13(2): 380-394. (In Persian).

To select wheat cultivars/lines with high grain yield and stability as well as to determine suitable sowing date
for cold agro-climatic zone in Iran, 15 wheat cultivars/ lines were studied in split plot arrangement using
randomized complete block design, with three replications in three sowing dates (Oct. 12, Nov. 01 and Nov. 21),
at 10 field stations, for three growing seasons (2004-2007). Data on grain yield from different field stations in
three growing seasons were analyzed to determine the best sowing date for each location. Results of combined
analysis of variance showed that the first sowing date (Oct. 12) was suitable for all of the test locations.
Therefore, the data of first sowing date were analyzed for 8 location and three grwong seasons. Since interaction
of genotype x year x location was significant, stability analysis was performed using different methods. Results
of these methods were almost similar. According to the results, Gascogne and C-81-14 with grain yield averages
of 7841 and 8250 kg.ha™, respectively, were the. most stable genotypes. However, C-82-12 and Sissons, were
superior genotypes with average yield of 8819 and 8295 kg.ha™, respectively, but with lower grain yield
stability. M-81-13, M-79-7 and Pishtaz had the least grain yield stability in cold agroclimatic zone.

Key words: Genotype x environment interaction, Cold agro-climatic zone, Bread wheat, Grain yield stability

and Adaptation.
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