it i
VAV-FY o Olxiio [VFoY Glinsli /¥ oyloud TF als

ECE

Study of Grain Yield Stability of Lentil Genotypes by AMMI model

Seyedeh Soudabeh Shobeiri**, Davood Sadeghzadeh Ahari?, Payam Pezeshkpour?,
Mahmoud Azimi*

Received: 21 November 2021 Accepted: 22 September 2022

1-Assist. Prof., Dryland Agricultural Research Institute,Zanjan Agricultural and Natural Resourses Research
and Education Center, Agricultural Reaearch,Education and Extention Organization (AREEO), Zanjan,lran.

2-Assoc. Prof., Dryland Agricultural Research Institute, Agricultural Reaearch,Education and Extention
Organization(AREEQ), Maragheh, Iran.

3-Assist. Prof., Dryland Agricultural Research Institute,Lorestan Agricultural and Natural Resourses
Research and Education Center, Agricultural Reaearch,Education and Extention Organization (AREEO),
Khoramabad, Iran.

4-Assist. Prof., Horticultural Sciences Research Institute ,Zanjan Agricultural and Natural Resourses
Research and Education Center, Agricultural Reaearch,Education and Extention Organization (AREEO),
Zanjan, Iran.

*Corresponding Author Email: s.shobeiri@yahoo.com

Abstract

Background and Objectives: This study was conducted to investigate the interaction of genotype x
environment and to study the compatibility and yield stability of 20 lentil genotypes using incremental and
multiplicative principal effects model (AMMI).

Materials and Methods: The present experiment was carried out in randomized complete block designs
with 3 replications during 2018-2019, 2019-2020 under rain-fed conditions (in two regions of cold dryland
areas including Zanjan, Maragheh (total of 4 environments). Each experimental plot consisted of 4 rows of
planting 4 meters long with a density of 200 plants per square meter with a distance of 25 cm between lines.
Planting was done manually. Combined analysis of variance was performed using SAS.V.9.1 statistical
software assuming the effect of genotype and location were constant and the effect of year was random.
AMMI analysis and calculation of main components of interaction for all genotypes and drawing of biplots
and calculation of ASV stability index were done using CROPSTAT software.

Results: The combined analysis of variance for grain yield showed significant differences for year,
genotype, genotype x year, year X location effects. The first and second components in AMMI model
accounted for 83.3% and 10.92% of the interaction sum of squares, respectively. Considering the numerical
values of interaction for each genotypes and genotypes rank, genotypes G3¢< G17¢ G1¢« G7¢« G13¢ G14 and
G18 were found to be more stable genotypes. Also, based on AMMI stability value (ASV), genotypes G11
«G8 «G14¢ G10¢ G20 « G3 and G13 were determined as stable genotypes.

Conclusion: Among stable genotypes, genotypes G5, G8, G11, G13 and had higher mean grain yield.
Therefore, these genotypes can be proposed for using in future breeding programs to introduce new cultivars.
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G11 0.016  -0.046 0.0001 1 2 0.305 3 1 0.016 4 107 102 113 0.048634
G12 0.154  -0.095 0.0036 16 6 0.286 22 10 0.154 18 100 96 106  0.180998
G13 0.031  -0.025 0.0002 3 1 0.340 4 2 0.031 6 119 114 126 0.039453
Gl4 0.087 0.057 0.0012 11 12 0.266 23 12 0.087 12 93 89 98  0.104121
G15 0.061 0.066 0.0007 9 8 0279 17 6  0.061 10 97 93 103 0.089915
G16 -0.133 0.178 0.0036 15 15 0.251 30 17 0.133 16 88 84 93  0.222062
G17 0.022 0.063 0.0002 5 20 0221 25 15 0.022 5 77 74 82  0.066597
G18 -0.061  -0.025 0.0005 8 13 0.262 21 9 0.061 11 92 88 97  0.066105
G19 0.103 0.105 0.0019 12 7 0286 19 7 0.103 13 100 96 106  0.147225
G20 -0.694  -0.139 0.0680 20 4 0.299 24 13 0.694 20 104 100 110  0.707391
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