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Table 1. Number and pedigree of durum wheat genotypes studied
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Table 2. Combined analysis of variance for grain yield durum wheat using the AMM 1 model for 16 genotypes in 6
environments
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Figure 1. AMMI1 biplot for 16 durum wheat genotypes in 6 environments. RF and IR represent for rainfed and
supplemental irrigation conditions. Codes 91, 92 and 93 stand for 2011-12, 2012-13 and 2013-14 cropping seasons.
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Figure 2. AMM 2 platform model for 16 genotypes durum wheat in 6 environments.

RF and IR represent for rainfed and supplemental irrigation conditions. Codes 91, 92 and 93 stand for 2011-12, 2012-
13 and 2013-14 cropping seasons.
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Table 3. Mean yield and Eberhart and Russell statistics for 16 durum wheat genotypes across 6 environments
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Table 4. AMM I stability statistics for 16 genoty pes durum wheat studied

So9) (ASV) AMMI (¢ )lb 55))
Gl YY/fo¥
G2 YV/YYY
G3 YY/V¥a
G4 RVARYA
G5 Ve[S
G6 AR
G7 \W/eFY
G8 ATARYS
G9 \EINYE
G10 NASY
Gl1 ARVANYS
Gl12 ARYARY4
G13 N-Y¥
Gl4 \Yiarg
Gl15 Ye/YVY
Gl6 YEIVYD




VW0 et eet et et et ns et e 1 1 1 1 1 18 18 18 188 8 18 148 15 188 8 8 1 nn AR AR Hlee 1YY 05les [o23led Lo /21y (lalS Mol doliinngy

10.

11.
12.

13.

14

15.

17.

18.

19.

20.

21.

22.

&l

. Ashraf, M.Y., A.S. Qureshi, A. Ghafoor, N. Ahmadkhan. 2001. Genotype environment interaction in

Wheat. Online Journal of Biological Science, (15): 356-357. Congress, pp: 226

Dashtaki, M., A. Yazdansepa, T. Najafi Mirak, M.R Ghannadha, R. Jokar, M.R. Eslampour, A.A.
Moayyedi, A.R Kochaki, M Nazeri, M.S. Abedi Oskouy, Gh.R Aminzade, R. Soltani and Sh. Ashori.
2004. Study on grain yield stability and harvest index in winter and aculdative bread wheat cultivars
(Triticum aestivum L.). Seed and Plant Improvement Journal, 20: 263-279.

Eberhart, S.A. and W.A. Russell. 1966. Stability parameters for comparing varieties. Crop Science, 6:
36-40.

Environment interactions of rice (Oryza sativa L.) on seed yield of French bean. Indian J. Agril.
Farshadfar, E. 2008. Incorporation of AMMI stability value and grain yield in a single non-parametric
index (GSI) in bread wheat. Pakistan Journal of Biological Science, 11(14): 1791-1796.

Gabriel, K.R. 1971. The biplot graphic display of matrices with application to principal component
analysis. Bio metrikal, 58: 453-467.

Gauch, H.G. 1992. Statistical Analysis of regional Yield trials: AMMI Analysis of Factorial designs.
Elsevier, Amsterdam, Netherlands, 278 pp.

Ghodrati-Niari, F. and R. Abdolshahi. 2014. Evaluation of yield stability of 40 bread wheat (Triticum
aestivum L.) genotypes using additive main effects and multiplicative interaction (AMMI). Iranian
Journal of Crop Sciences, 16: 322-333 (In Persian).

Guzman, C., R.J. Pena, R.Singh, E. Autrique, S. Dreisigacker, J. Crossa, J. Rutkoski, J. Poland and S.
Battenfield. 2016. Wheat quality improvement at CIMMYT and the use of genomic selection on it.
Applied and Translational Genomics 11: 3-8.

Haji Mohammad, M., A. Jahromi, M. Khodarahmi, A.R. Mohammadi and A.
Mohammadi.2011.Stability analysis for grain yield of promising durum wheat genotypes in Southern
warm and dry agro-climatic zone of Iran. Iranian Journal of Crop Sciences, 13: 565-579 (In Persian).
Hybrids in the east coast saline region of Tamil Science, 74(7): 366-369.

Kang, MS. 1988. A rank-sum method for selecting high-yielding, stable corn genotypes. Cereal
Research Communications, 16: 113-115.

Khodabandeh, N. 1998. Secale farming. Tehran University Press (In Persian).

.Lin, C.S., M.R. Binns and L.P. Lefkovitch. 1986. Stability analysis: where do we stand? Crop

Science, 26: 894-900.
Lin, CS. and M.R. Binns. 1988. A superiority measure of cultivar performance for cultivar x location
data. Canadian Journal of Plant Sciences 68: 193-198.

.Mehta, H., R. Sawhney, N. Singh, S.S. Chaudhary, H.B. Sharma, D.N. and J.B. Sharma. 2000.

Stability analysis of high yielding wheat at varying fertility levels. Indian Journal of Genetics and
Plant Breeding, 60(4): 471-476.

Mohammadi, R., D. Sadeghzadeh, M. Armin and M.M. Ahmadi. 2011. Analysis of stability and
adaptability of grain yield in durum wheat genotypes. Agronomy Journal (Pajouhesh & Sazandegi)
91: 70-78 (In Persian).

Motzo, R. and F. Giunta. 2007. The effect of breeding on the phonology of Italian durum wheats:
From landraces to modern cultivars. European Journal of Agronomy, 26: 462-470.

Nadu. In the Proceedings of 2" International Rice.

Soughi, H., M. Vahabzade, M. Kalate Arabi, J. Alat. Jafarby, S. Khavarinejad, M. Gasemi, H.A
Fallahi and A Amini. 2009. Study on grain of some promising bread wheat lines in northern warmand
humid climate of Iran. Seed and Plant Improvment Journal, 25(1): 211-222 (In Persian).

Ulker, M., F. Sonmez. V. Ciftci. N. Yilmaz and R. Apak. 2006. Adaptation and stability analysis in
the selected lines of tir wheat. Pakistan Journal of Botany, 38(4): 1177-1183.

Yan, W., LA. Hunt, Q. Sheng, Z. Szlavnics. 2000. Cultivar evaluation and mega environment
investigation based on the GGE biplot. Crop Science, 40: 597-605.


https://www.researchgate.net/journal/2212-0661_Applied_and_Translational_Genomics

Journal of Crop Breeding Vol. 12, N0 33, SPrING 2020 ... .couin oottt sttt e e et eee e e e e e en e seeen e eee e s e eeeee 1260

Study on Adaptability and Grain Yield Stability of Durum Wheat Genotypes

Hajar Badri', Reza Mohammadi® and Alireza Atminan®

1- Graduated M .Sc. Student, of Agronomy and Plant Breeding Department, Kermanshah Branch, Islamic Azad
University, Kermanshah, Iran (Corresponding author: hajarbadri0000@gmail.com)
2- Associate Professor, Dryland Agricultural Research Institute, Sararood branch, AREEO, Kermanshah, Iran
3- Associate Professor, Department of Plant Breeding, Kermanshah Branch, Islamic Azad University, Kermanshah,
Iran
Received: July 22,2019 Accepted: February 29, 2020

Abstract

In order to evaluation of adaptability and grain yield stability of 16 durum wheat genotypes,
an experiment was conducted under rainfed and supplemental irrigation conditions based on a
randomized complete block design with three replications at Sararood dryland agricultural
research station (Kermanshah, Iran) for three cropping seasons (2012-13, 2013-14 and 2014-
15). Analysis of variance (ANOVA) indicated significant differences (P<0.01) between the
main effects due to genotype, environment, and genotype x environment (GE) interaction. The
magnitude of GE interaction was greater about twice times than the genotype effect that
indicates the probability of different environmental groups for the genotypes adaptation. Biplot
analysis of grain yield data based on AMMI model showed that the genotypes had different
responses to the environments, so the adapted genotypes were determined for each
environmental group. According to Ebrahat and Russell's criteria, genotype G1 and G3 with
higher yield than grand mean, and minimum variance deviation and regression coefficient close
to unit, were found as desirable genotypes. Based on AMMI stability value (ASV), genotypes
G13, G6 and G10 were identified as most stable genotypes.

Keywords: Genotype x environment interaction, Bi-plot, Yield stability, Adaptation, Durum
wheat
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