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Background and objectives: Considering the shortcomings regarding lentil
cultivars compatible with temperate and semi-temperate rainfed regions of
the country, introducing new cultivars with high yield in these regions is
very important and may reduce some limitations in lentil productions. In
addition to high yield, these genotypes must have yield stability in different
regions with relatively similar climate. In the present study, in continuation
of lentil breeding programs in temperate and subtropical climates, advanced
lentil genotypes selected from previous years experiments, were evaluated
by GGE biplot method as uniform multi-environments trial, to identify the
best genotype (s) with high grain yield and stability.

Materials and methods: In order to evaluate yield stability of rain-fed lentil
genotypes, the present study was conducted based on randomized complete
block design with three replications with 14 advanced genotypes along with
two local cultivars (G15: Gachsaran and G16: Sepehr) over two years (2018
and 2019). The experiment’s locations were Gachsaran, Khormeh Abad,
llam and Moghan.

Results: Principal component analysis in the GGE biplot model showed that
47.1% of the variations caused by the first two components (PC1, PC2). The
mosaic plot revealed that the contribution of diversity due to genotype x
environment interaction was significantly higher than the diversity caused
by genotype (G) alone. Using GGE biplot model and based on
representativeness and discriminating ability, Gachsaran region was
identified as a desirable environment to identify variation among genotypes.
G11 was the closest genotype to the ideal genotype in terms of grain yield.
This genotype had the highest yield among genotypes and was in a moderate
position in terms of stability. Genotype 9 was in the second place in terms of
yield but had high yield stability since was the closest genotype to the ideal
genotype in terms of stability. Genotypes 10 and 1 were also in the next
ranks considering both yield and stability. G15 and G16 as local cultivars
showed relatively low grain yield and stability compared to the most of
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advanced genotypes.

Conclusion: Considering both grain yield and yield stability, G9, G11, G10,
G1 genotypes were selected. These genotypes were significantly superior to
control cultivars (genotypes 15 and 16) in terms of both yield and yield
stability.

Cite this article: Namdari, A., Pezeshkpoor, P., Mehraban, A., Mirzaie, A., Vaezi, B. 2022. Evaluation
of genotype x environment interaction of advanced rainfed lentil genotypes by multivariate
GGE biplot method. Crop Production Journal, 15 (2), 203-218.
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Table 1- Geographical and climatic characteristics of the stations.

G bys w51l Ul Jsb Wl o e AA-28 Jlo )L V=44 Jlo 3L e
Height above sea Longitude Latitude 2019-2020 2018-2019 Location
level (m) rainfal rainfal
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10 47°61E 39°3'N 170 185 (Moghan) Ol
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Table 2- List and names / pedigrees of lines and cultivars used in the experiment.

Name/Pedigree Number Name/Pedigree Number
o el ooled o ol oled
FLIP2012-240L(ILL11215)- 9 FLIP2012-2L(1LL10977)- 1
ILL7711XILL8176 ILL7985/1LL6037
FLIP2012-2441 (ILL11219)- 10 PRECOZ(ILL4605)-I1LL 5888 / ILL 2
ILL7711XILL5480 5782
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1LL8006 12 ILL 1005 4
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Gachsaran (Check 1) 15 ILL7012 7
FLIP2012-77L(ILL11052)-
Sepehr (Check 2) 16 ILL6129XILL7980 8
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Table 4- Combined analysis of variance for lentil genotypes yield in eight environment (2 years *4 locations).

S ol @3l s e Sk
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Table 5- Two-year average yield of lentil genotypes in four regions.
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Figure 1 — Genotype x environment interaction (GEI) for 16 lentil genotype in 8 environments. A: Characteristic root
of the GEI matrix B: Mosaic plot of components share of GE + G variance. C: Thermal diagram of yield distribution
of genotypes in environments.
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Figure 3- Biplot of relationships among environments. PC1: 26.5%, PC2: 20.6% . The numbers between lines:
Genotype numbers, The numbers at the end of the lines: Environments numbers.
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