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Assessment of adaptability and seed yield stability of rainfed lentil (Lens culinaris
Medik) genotypes in cold dryland regions in Iran

Shobeiri, S.S.!, Asadi, A.A.2, Tabrizivand Taheri, M.> and Shoorideh, H.*

ABSTRACT
Shobeiri, S.S, Asadi, A.A, Tabrizivand Taheri, M. and Shoorideh, H. 2025. Assessment of adaptability and seed yield
stability of rainfed lentil (Lens culinaris Medik) genotypes in cold dryland regions in Iran. Iranian Journal of Crop
Sciences. 27(1): 192-210. (In Persian).

Introduction: Adaptability and yield stability of crop cultivars under different environmental conditions is one of
the important goals in crop breeding programs. Therefore, selection of genotypes with yield stable and reliablity for
increasing yield under different environmental conditions is among the most important goals in sustainable crop
production. Legume crops are often grown in rotation with cereal crops, because of their role in fixing nitrogen in
the soil. In recent decades, breeders have paid great attention to lentil breeding programs, focusing on breeding
cultivars with high yield and yield stability, high seed quality, and tolerance to biotic and abiotic stresses. In this
regard, identifying new adapted lentil cultivars that are high yielding with yield stabilty is also of paramount
importance.

Materials and Methods: Seven advanced rainfed lentil genotypes, developed by lentil breeding program at
Dryland Agricultural Research Institute of Iran, along with three control cultivars (Kimia, Bilesavar and Sana)
were evaluated for seed yield and yield stability in three cropping seasons 2021-22, 2022-23 and 2023-24 in a
randomized complete block design with three replications at three research stations in the cold rainfed regions
Maragheh; Mara., Shirvan; Shir, and Zanjan; Zan. The GGE biplot and AMMI methods were used to assess the
adapatability and seed yield stability of lentile genotypes.

Results: Combined analysis of variance showed that the effect of environment and genotype x environment
interaction effect on seed yield was significant. Environment, genotype, and the interaction of them explained
78.5%, 3.4% and 12.6% of the total sum of squares variation, respectively. AMMI analysis of variance showed
that the first and second principal components explained 72% of the total variation related to the genotype x
environment interaction. Genotypes G6 and G1, with the lowest IPCA1 and higher than average seed yield, were
identified as yield-stable genotypes with high broad adaptation. Genotype G8 had specific adaptability with
Mara3 environment, genotype G4 with the Maral and Mara2 environments, and genotypes G2 and G3 with the
Zanl environment. GGE Biplot analysis showed that genotypes G6, G1, and to some extent G9 were among the
most yield-stable genotypes with above-average seed yield. The Zan3 environment with the ability to
differentiate and representation was suitable environment for selection of adapted genotypes with high yield. The
Zanl, Zan2 and Mara3 environments in the circles near the origin of the biplot also had the lowest ability to
separate genotypes. Genotypes G5, G1, and G6 were identified as the best genotypes with the shortest distance
from the hypothetical ideal genotype. Finally, environments Shirl, Zan3, Shir2, and Zan2 (Shirvan and Zanjan)
on the one hand, and environments Maral, Mara2, and Zanl on the other hand, can be considered as similar
environments due to their high correlation.

Conclusion: Lentil genotypes G5, G1 and G6 were identified as the superior genotypes. Genotypes G6 and G1
were identified as hiher yielding and seed yield-stable genotypes with high broad adaptation.
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Table 1. Lentil genotypes used in the experiment

Lentil genotypes Pedigree Origin
G1 ILL5588 ICARDA
G2 ILL5988 ICARDA
G3 ILL7947 ICARDA
G4 x2011s195 183 _ 8 ICARDA
G5 x2011s33_34 _ 18 ICARDA
G6 x2011s35 37 _9 ICARDA
G7 x2011s90 74 _8 ICARDA
G8 Kimia IRAN

G9 Bilehsavar IRAN
G10 Sana IRAN
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Table 2. Meteorological information of the experiment sites (2023-2024)
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oL 2022 2023 2024 2022 2023 2024 2022 2023 2024 2022 2023 2024 2022 2023 2024 2022 2023 2024
Oct. % 175141 176 1.7 245 0 152 132 133 7.8 16.7 65 181 155 16.1 0.2 52 8.2
Nov. olT 87 135 89531 52 284 57 87 49 17.7 26.1 285 85 108 7.719.3 24.1 69.6
Dec. BT 40 64 28144 43 92 21 35 -01 438 310 334 34 61 16234 25 233
Jan. s> -11 62 25 6.7 139 0.2 -32 1.6 -1.0 118 445 249 -34 37 04192 17 206
Feb. e 10 42 09243 413 11 -50 04 -35 271795 71 -40 16 -24527 435 16.6
Mar. xall 9.8 47 59 75 143 17 44 13 01 682 201 411 58 25 10718 333 555
Apr. mosss 127 114 143 6.1 422 337 78 7.6 7.3 69.0 60.9 100.7 9.3 9.3 9.4435 479 84.1
May Ciges)) 177 154 204548 914 1.8 116 11.6 13.9 416 515 89.4 13.8 12.6 16.2 40.8 36.7 38.6
Jun. sls » 23.8 20.8 20.8 10.7 16.2 247 178 171 179 35 511 9.0 19.7 19.3 19.515.8 32.6 164
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Table 3. Seed yield and main components from the first to the sixth, for the lentil genotypes and environments
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ol gl )

Lentil genotypes  Seed yield (kg.ha') PC1 PC2 PC3 PC4 PC5 PC6
G1 483.8 241 -28 556 -5.68 0.49 0.45
G2 395.7 5.76 334 -11.03 -2.33 293 274
G3 439.7 14.02 2.57 -0.82 6.8 4.04 -2.05
G4 387.4 2.93 6.76  -0.8 -868 -594 0.67
G5 552.1 -16.17 015  -3.95 2.22 239 -4.93
G6 509.1 -0.98 8.40 6.59 -0.48 1.30 -4.59
G7 430.5 214 -4.99 -2.27 6.56 -9.79 -1.82
G8 417.4 750 -11.3 493 -343 2.66 -0.94
G9 421.6 -5.25 3.55 6.47 6.42 025 7.79
G10 443.4 -7.54  -5.69 -4.67  -141 167 2.68
Location o
Maral VJl. 4, 268.9 7.07 5.83 4.72 8.18 -0.83 -4.36
Mara2  YJl 4l 217.8 3.32 5.67 6.47 2.58 273 7.30
Mara3  vJL. <l 964.8 10.03 -1526 319 -042 0.05 0.30
Shirl  yJu oy, 210.3 -3.48 1.59 116 -153 -849 -3.93
Shir2  yJu oy, 404.9 -19.96  -4.69 -2.03 6.29 2.09 0.61
Zanl VAl Ol 679.6 6.66 233 -11.17 -0.06 6.31 -3.04
Zan2 Yl Ol 428.8 1.97 1.96 -8.20 -342 580 527
Zan3  YJl ol 409.6 -5.61 2.58 586 -11.62 394 -2.14
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Fig. 1. Distribution of lentil genotypes and environments using the average seed yield and the first principal
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