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1- Principal component analysis ~ 2- Additive main effect and multiplicative interaction

4- Eigen Value

3- Genotype Selection Index
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Table 5. AMMI stability value (ASVi) and index lines (GSli)
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Figure 2. Bi-plot of first principal component for varieties and environments against their second principal
component (Model AMMI2)

&l

1. Aina, O0.0., A.G.O. Dixon and E.A. Akinrinde. 2007. Additive main effects and multiplicative
interaction (AMMI) analysis for yield of cassava in nigeria. Journal of Biological Science, 7: 796-800.

o & 0D

Anley, W., H. Zeleke and Y. Dessalegn. 2013. Genotype X environment interaction of maize (Zea
mays L.) across North Western Ethiopia. Journal of Plant Breeding and Crop Science, 5 (9): 171-181.
Croosa, J., H. G. Gauch and R. W. Zobell. 1990. Additive main effects and multiplicative interaction
analysis of international maize cultivar trials. Crop Science, 30: 493-500.

Dohlert, D.C., M.S. Mc Mullen and J.I. Hammond. 2001. Genotypic and environmental effects on
grain yield and quality of oat grown in North Dakota. Crop Science, 41: 1066-1072.

Ebdon, J.S. and H.G. Gauch. 2002. AMMI analysis of national turfgrass performance trials. II.

Genotype recommendation. Crop Science, 42: 497-506.


http://dx.doi.org/10.52547/jcb.13.40.21
http://jcb.sanru.ac.ir/article-1-1075-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jch.13.40.21 ]

U (gyher aub 5 )n0ly dmw
Yv Ve gl [+ ol /a3 Jlo fslys oS ool asliingss

Farshadfar, E. 2008. In corporation of AMMI stability value and Grain yield in a single Non-
parametric Index (GSI) in Bread wheat. Pakistan Journal of Biological Sciences. 11(14): 1791-1796.
Farshadfar, E. 2010. New agument in biometery genetic. Islamic Azad university publication.
Farshadfar, E. 2015. The interaction effect of genotype and environment in plant breeding. first
volume. Islamic Azad University Press. Kermanshah (In Persian).

Gauch, H.G. 1992. Statistical analysis of regional trials. AMMI analysis of factorial designs. Elsevier,

Amsterdam, Netherlands, 287 pp .

10. Gauch, H.G. 2006. Statistical analysis of yield trials by AMMI and GGE. Crop Science. 46: 1488-
1500.

11.Gauch, H.G. and R.W. Zobel. 1989. Accuracy and selection success in yield trials analysis.
Theoretical and Applied Genetics, 77: 443-481.

12. Gauch, H.G. and R.W. Zobel. 1996. AMMI analyses of yield trials. In Kang, M.S., and Gauch, H.G.
(Eds.), Genotype by Environment Interaction. CRC. Boca Raton, Florida, 85-122 pp.

13. 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(4): 322-333 (In Persian).

14. Grafius, J.E. and R.L. Thomas. 1971. The case for indirect genetic control of sequential traits and the
strategy of deployment of environmental resources by the palm. Heredity, 27: 433-442.

15.Homma, S. 2015. AMMI, Stability and GGE Biplot Analysis of Durum Wheat Grain Yield for
Genotypes Tested under Some Optimum and High Moisture Areas of Ethiopia. Academic Journal of
Entomology, 8(3): 132-139.

16. Jalal Kamali, M.R. 2008. Reviewal on wheat Situation in Past, Present and Future World. Key
Acrticles TenTh Congress of Agronomy and Plant Breeding Sciences in Iran, 23-45 (In Persian).

17.Kilic, H. 2014. Additive Main Effects and Multiplicative Interactions (AMMI) Analysis of Grain
Yield in Barley Genotypes across Environments. Journal of Agricultural Sciences, 20: 337-344.

18. Mohammadi, R., R. Haghparast, A. Amri and S. Ceccarelli. 2010. Yield stability of rainfed durum
wheat and GGE biplot analysis of multi-environment trials. Crop and Pasture Science, 61: 92-101.

19. Nachit, M.M., G. Nachit, H. Ketata, H.G. Gauch and R.W. Zobel. 1992. use of AMMI and linear
regression models to analyze genotype- environments interaction in Durum wheat. Theoretical and
Applies Genetics. 83: 597-601.

20. Najafian, G., A.K. Kaffashi and A. Jafar-Nezhad. 2010. Analysis of grain yield stability in hexaploid
wheat genotypes grown in temperate regions of Iran using additive main effects and multiplicative
interaction. Journal Agricultural Science Technology, 12: 213-222.

21.Purchase, J.L. 1997. Parametric analysis to describe G x E interaction and yield stability in winter
wheat. Ph. D. Thesis. Department of Agronomy, Faculty of Agriculture, University of the Orange
Free State, Bloemfontein, South Africa.

22.Romagosa, M. and P.N. Fox. 1993. Integration of statistical and physiological adaptation in barley
cultivars. Theorical and Applied Genetics, 86: 822-826.

23. Roustaei, M., D. Sadegh Zadeh Ahari, A. Hesami, K. Soleimani, H. Pashapour, K. Nader Mahmoudi,
M.M. Pour Siyah Bidi, M.M. Ahmadi, M. Hasanpour Hasani and Gh. Abedi Asl. 2003. Checking
compatibility and performance stableness of, bread wheat genotypes in cold and temperate Dry
regions. Journal of Plant and Seed, (2): 263-280 (In Persian).

24.Taherian, M., M.R. Bihamta, S.A. Peyghambari, H. Alizadeh and A. Rasoulnia. 2018. Stability
Analysis and Selection of Salinity Tolerant barley Genotypes. Crop Breeding, 11(29): 93-103 (In
Persian).

25. Tarinejad, A. 2017. Grain yield stability of some bread wheat cultivars introduced in moderate and
cold area of Iran. Journal of Ecophysiology, 11(2): 437-452 (In Persian).

26.Van Eeuwijk, F.F. 1992. Multiplicative models for genotype X environment interaction in plant
breeding. Statistical Application, 393-406.

27.Vargas, W., J. Crossa, F.A. Van Eeuwijk, K. Sayre and M.P. Reynolds. 2001. Interpreting treatment
and environment interaction in agronomy trials. Agronomy Journal, 93: 946-960.

28.Yan, W. and L.A. Hunt. 2001. Interpretation of genotype x environment interaction for winter wheat

yield in Ontario. Crop Science, 41: 656-663.

© ©oN o


http://dx.doi.org/10.52547/jcb.13.40.21
http://jcb.sanru.ac.ir/article-1-1075-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.52547/jch.13.40.21 ]

Journal of Crop Breeding Vol. 13, N0 40, WInter 2022 .......cuiiiitininitiit ittt ettt et et e e et eie e 28

Stability Analysis of Bread Wheat (Triticum aestivum L.) Varieties by
AMMI Model

Saeid Navabpour® and Tayebeh Jafari Nazarabadi?

1- Associate Professor, Department of Plant Breeding and Biotechnology, Faculty of Crop Production, Gorgan
University of Agricultural Sciences and Natural Resources, Gorgan, Iran,
(Corresponding Author: s.navabpour@gau.ac.ir)
2- PhD. Student, Department of Plant Breeding and Biotechnology, Faculty of Crop Production, Gorgan University
of Agricultural Sciences and Natural Resources, Gorgan, Iran
Received: 22 August, 2019 Accepted: 21 August, 2021

Extended Abstract

Introduction and Objective: The genotype x environment (GE) interaction is a major problem
in the study of quantitative traits. Genotype x environment interaction makes the performance
of genotypes in a wide range of environmental conditions to be assessed. Performance stability
is critical to achieving high performance and uniformity over a wide range of environments. The
aim of this study was to determine genotypes with public and private compatibility using the
AMMI model.

Materials and Methods: In order to evaluate and select stable varieties of bread wheat with
high grain yield, 8 varieties were studied using AMMI model. The experiment was conducted in
a randomized complete block design with four replications at 2015-2018 in Sari, Gorgan, Aq
Qala and Gonbad cities. Each variety was planted in plots with five three-meter lines with a line
spacing of 25 cm. At the end of the season, the spikes were harvested and threshed manually
from each plot and the weight of the grains was measured by a digital scale and reported in
square meters.

Results: The results of analysis of variance of main collectible effects and multiplicative
interaction effect (AMMI model) showed a significant difference in the level of 1% probability
for environment, variety and interaction of environment variety, indicating different
performance of genotypes in different environments. So stability can be examined. The first
component was significant at the level of one percent probability the first two components
together accounted for 97.04% and the remaining components in the model 2.9% of the total
squares explained the interaction effect of the environment variety. According to AMMI1
model, Ascension varieties of Kalateh and Pearl and according to AMMI2 model, Tirganeh
varieties of pearl and Kalateh were introduced as high performance and stability lines. Based on
the results of Amy Stability Value Index (ASV), Pearl and Ascension varieties were introduced
and based on Genotype Selection Index (GSI), Pearl and Tirgan varieties were introduced as
stable lines.

Conclusion: Based on the both AMMI; and AMMI, model, stability value (ASV) and
Genotype Selection Index (GSI) Morvarid and kalate varieties had highest stability and grain
yield and kohdasht, Ghabos and Aftab varieties had the least stability and grain yield.
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