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Table 4. First and second component values and estimation of AMMI model statistics
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Figure 3. Biplot diagram of first main component (F{(51) and grain yield (Kg ha™) for 16 lentil genotypes in 8
environments
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Figure 4. Biplot diagram of two first main components_of"GE interaction (PC1 and PC2) for 16 lentil genotypes in 8
environments

b gsazme o &5 3 lis AMMI2 s AMMIL (clacSly
b S 3 il ab o Sles Cenl (85 a3
Bblie 13 (egee (ylub 2l Ve 9 & slacuipf o Sles
@y 4050 Gbowis] prores dg (ulel
ol s pogad o)l ablp 5 ol gble

I (S5 Qo
bowe X Cig) (iSenn (9 e 4 2y L
b s AMMIE (o) 4 s)luly 48 ] aalllasy
Sy (il 5l hopd Ve dgas S dags Sl adlie 93 oS
b s s AMMIE ooyl apule il e


http://dx.doi.org/10.52547/jcb.14.42.169
https://jcb.sanru.ac.ir/article-1-1308-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.42.169 ]

a1y 9yt 9 2lime ol eyl 5l ply (5ylael el
W2 VE A lials /Y 0l /pmdla Jlo /el bl oMol asliiing,

&l

1. Akcura, M., Y. Kaya and S. Taner. 2005. Genotype-environment interaction and phenotypic stability
analysis for grain yield of durum wheat in the central Anatolian region. Turkish Journal of Agriculture
and Forestry, 29(5): 369-37520.

2. Baxevanos, D., C. Goulas, J. Rossi and E. Braojos. 2008. Separation of cotton cultivar testing sites
based on representativeness and discriminating ability using GGE biplots. Agronomy Journal, 100:
1230-1236.

3. Crossa, J., P.L. Cornelius and W. Yan. 2001. Biplot of linear-bilinear models for studying crossover
genotype x environment interaction. Crop Science, 41: 158-163.

4. De Vita, P., AM. Mastrangelo, L. Matteu, E. Mazzucotelli, N. Virzi, M. Palumbo, M.L. Storto, F.
Rizza and L. Cattivelli. 2010. Genetic improvement effects on yield stability in durum wheat
genotypes grown in Italy. Field Crops Research, 119: 68-77.

5. Ebdon J.S. and H.G. Gauch. 2002. Additive main effect and multiplicative interaction analysis of
national turf grass performance trials: Interpretation of genotype x environment interaction. Crop
Science, 42: 489-496.

6. Elias, A.A., K.R. Robbins, R.W. Doerge and M.R. Tuinstra. 2016. Half a century of studying
genotype x environment interactions in plant breeding experiments. Crop Science, 58: 2090-2105.

7. Farshadfar, E. and J. Sutka. 2003. Locating QTLS controlling adaptation in wheat using AMMI
Model. Cereal Research Communication, 31: 3-4.

8. Ferreira, D.F., C.G.B. Demetrio, B.F.J. Manly, A.D.A. Machado and R. Vencovsky. 2006. Statistical
model in agriculture: Biometrical methods for evaluating phenotypic stability in plant breeding. Cerne
Lavras, 12: 373-388.

9. Haji Mohammad Ali Jahromi, M., M. Khodarahmi, A.R. Mohammadi and A. Mohammadi. 2011.
Stability analysis for grain yield of promising durum wheat genotypes in Southern warm and dry
agroclimatic zone of Iran. Iranian Journal of Crop Sciences, 13: 565-579 (In Persian).

10. Hasani, M., H. Hamze and H. Mansori. 2021. Evaluation of Adaptability and Stability of Root Yield
and White Sugar Yield (Beta vulgaris L.) in Sugar Beet Genotypes using Multivariate AMMI and
GGE Biplot Method. Journal of Crop Breeding, 13: 222-235 (In Persian).

11.Hu, X.Y., SW. Yan and K.L. Shen. 2013. Heterogeneity of error variance and its influence on
genotype comparison in multi-location trials. Field Crops Research, 149: 322-328.

12.Karadavut, U., C. Palta, Z. Kavur and Y. Block. 2010. Some grain yield parameters of
multienvironmental trials in faba bean (Vicia faba) genotypes. International Journal of Agriculture and
biology, 12(2): 217-220.

13. Katsura, K., Y. Tsujimoto, M. Oda, K.I. Matsushima, B. Inusah, W. Dogbe and J.I. Sakagami. 2016.
Genotype-by-environments interaction analysis of rice (oryza spp) yield in a flood plain ecosystem in
West Africa. European Journal of Agronomy, 73: 152-159.

14. Mofidian, S.M.A. and A. Mogadam. 2013. Analysis of ecotype x location interaction in cold-region
alfalfa ecotypes. Iranian Journal of Crop Sciences, 15(2): 181-195 (In Persian).

15. Nachit, M.M., M.E. Sorrells, R.W. Zobel, H.G. Gauch, R.A. Fischer and W.R. Coffman. 1992.
Association of environmental variables with sites” mean grain yield and components of
genotypeenvironment interaction in durum wheat. Journal of Plant Breeding and Genetics, 46: 369-
372.

16. Nikkhah, H.R., A. Yousefi, S.M. Mortazavian and M. Arazmjoo. 2007. Analysis of yield stability of
barley (Hordeum vulgare L.) genotypes using additive main effects and multiplicative interaction
(AMMI) model. Iranian Journal of Crop Sciences. 1(33): 1-12 (In Persian, abstract in English).

17.Pezeshkpour, P., R. Karimizadeh, A. Mirzaei and M. Barzali. 2021. Analysis of Yield Stability of
lentil Genotypes using AMMI Method. Journal of Crop Breeding, 13(37):132-145 (In Pearsian).

18. Rharrabti, Y., L.F. Garcia., D.Villegas and C. Royo. 2003. Durum wheat quality in Mediterranean
environments ill: Stability and Comparative methods in analyzing GxE interaction. Field Crop
Research, 80: 141-146.

19. Stanley, O., P.B. Samante, T. Wilson, M.M. Anna and J.C. Medley. 2005. Targeting cultivars onto
rice growing environment using AMMI and SREG GGE Biplot analysis. Crop Science, 45: 2414-
2424,

20.Yan, W. and I. Rajcan. 2002. Biplot analysis of test sites and trait relations of soybean in Ontario.
Crop Science, 42: 11-2.


http://dx.doi.org/10.52547/jcb.14.42.169
https://jcb.sanru.ac.ir/article-1-1308-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.42.169 ]

Journal of Crop Breeding Vol. 14, No 42, SUMmMET 2022 ............uiiiieieiieteinteestentetee e e et eee et e en e eateeeneesieieseneseaesnnenenenne 110

Evaluation of Grain Yield Stability of Advanced Rainfed Lentil Genotypes using
Multivariate AMMI Method

Amin Namdari', Payam Pezeshkpoorz, Asghar Mehraban®, Amir Mirzaie* and
Behruz Vaezi'

1- Dryland Agricultural Research Institute, Kohgiloyeh and Boyerahmad Agricultural and Natural Resources
Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO), Gachsaran,
Iran, (Corresponding author: aminnamdari61@gmail.com)

2- Lorestan Agricultural and Natural Resources Research and Education Center, Agricultural Research, Education
and Extension Organization (AREEQ), Khorramabad, Iran
3- Ardabil Agricultural and Natural Resources Research and Education Center, Agricultural Research, Education and
Extension Organization (AREEQ), Moghan, Iran
4- llam Agricultural and Natural Resources Research and Education Center, Agricultural Research, Education and
Extension Organization (AREEO), llam, Iran
Received: 2 October, 2021 Accepted: 22 November, 2021

Extended Abstract

Introduction and Objective: Identification of high-yield genotypes with adaptation to a wide
range of environments is one of the major goals in crop breeding programs.

Material and Methods: In order to evaluate the yield stability of advanced lentil genotypes, 14
advanced genotypes along with two local cultivars (Gachsaran and Sepehr), were evaluated in
four regions of Gachsaran, Khorramabad, Moghan and Ilam, during two cropping years 2018-
2019 and 2019-2020. In order to evaluate the yield stability and genotype*environment
interaction, the model of “additive main effects and multiplicative interactions” (AMMI) was
used.

Results: The results of AMMI analysis of variance showed very significant interaction between
genotype and environment. The first two main components of the AMMI model accounted for
nearly 70% of GE interaction. ASV statistic in AMMI model showed that genotypes 9, 8, 1 and
12 showed the lowest amount of ASV and therefore the highest stability. Among these
genotypes, only genotype 9, had higher yield than the superior control cultivar (Sepehr). AMMI
1 (PC1 and yield) and AMMI 2 (PC1 and PC2) biplot diagrams showed that genotypes 9 and 10
were identified as genotypes with higher yield and stability (copmared to Sepehr cultivar).
Accordingly, genotypes 11 and 5 were the most unstable genotypes. High-yield genotype 11
lacked general adaptation and showed private adaptation to environment 1 and 2 that they
belong to Gachsaran region. Genotype 5 showed private adaptation to Khorramabad region.
Genotypes 12 and 8 showed lower than average yield despite suitable stability. Based on the
biplot diagram of the first two main components, environments 8 and 7 (Ilam) along with 2 and
4 had the largest share in its GE interaction.

Conclusion: Overall, G9 and G10 genotypes due to higher grain yield and stability were
determined as superior genotypes.

Keywords: Biplot, GE interaction, General adaptation, Private adaptation
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