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Introduction

Lentil, known as Lens culinaris Medik., is an annual legume belonging to the family Fabaceae. In 2020, lentil global
production reached to 5.6 million tons when Canada located in first place with 45%, followed by India with 18%. Iran
ranks 12" in the world while has less than 1.2% share in production of this important crop. There is a high diversity of
agronomic traits in lentil, the study of which is of great importance. Determining the characteristics of germplasm in
terms of desired traits facilitates the creation of breeding populations designed to achieve specific goals.

Materials and Methods

In this study, 70 international genotypes and three control varieties (Bile-Sawar, Kimia, and Mahali) were cultivated in
the first year in an augmented design with three replications for controls and in the second year in an alpha-lattice
design with replication. The experiment was conducted under autumn cultivation conditions at the Dryland Agriculture
Research Institute (DARI), Sararood, Kermanshah, during the crop seasons of 2022-23 and 2023-24. The traits studied
under field conditions included plant height, number of days to flowering and maturity, number of pods per plant, grain
filling period, grain weight, and yield. The data were used for multivariate analysis by using GEA-R. Cluster analysis
was done by Ward's method with the Euclidean distance criterion by hclust function in R software. Regarding the day to
flowering and maturity with the grain filling period, lower values were the selection criteria. For the other
characteristics, high values were desirable. Selection intensity was considered 15% for all MGIDI traits. For indexing
estimation, the R item in the metan software package was used.

Results and Discussion

The results of analysis of variance (ANOVA) showed the difference between the genotypes and controls. For
investigation significant difference among the other genotypes with the controls, the value of LSD should be the given.
Based on this, for all of traits except PH, DM, and NPP, the differences were significant at the level of 1% and 5%.
According to the results, there was significant variation in yield-related traits among the studied genotypes. About the
plant height (genotypes G21 and G8), number of days to flowering “genotypes G13, G17 and M2, M12”, number of
days to maturity “genotypes M20 and M7, M12, M33, M24, G4”, number of pods per plant “genotypes G30 and G1”,
grain filling period “genotypes G32 and G4, M29”, grain weight “genotypes M24 and M31”, and yield “genotypes M22
and M26” showed a favorable situation compared to the others in the two seasons, respectively. Based on cluster
analysis, two different groups (29 to 44 and 17 to 56) were formed in the two seasons, respectively, which were
different from each other. In general, the Mediterranean genotypes showed better position than the globals and controls
in terms of studied traits. In addition, there was a significant variation in terms of grain yield-related traits in the studied
genotypes, which allows the selection of superior genotypes from among them. Results of correlation coefficient of the
studied traits are also given. Yield in the first year was positively correlated with the number of days to maturity and
grain weight and in the second year with plant height and number of pods per plant, and negatively correlated with other
traits. The number of pods per plant, a key determinant of yield, was positively correlated with days to maturity, grain
filling period, plant height, and plant weight in the first year, and with the grain filling period in the second year. Across
both seasons, this trait showed negative correlations with other measured parameters. A dendrogram of cluster analysis
based on the morphological and agronomic traits of the lentil genotypes is also presented. In this dendrogram, a total of
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two groups were made and different genotypes were placed inside them. The number of genotypes in each group differs
each season (44 to 29 and 56 to 17 in two seasons), which are shown with different colors. In this case, genotypes that
were closest in terms of height, flowering and maturity period, number of pods per plant, weight, and yield were placed
in one cluster, and those that were more different were placed in the opposite cluster.

Conclusions
According to the results of this study, the trait of pod number per plant plays an important role in lentil grain yield under
autumn cultivation conditions.
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Table 2- Soil test results of the research farm of dryland
agricultural research institute (Sararood)
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| |
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PH: plant height, DF: days to flowering, DM: days to maturity, NPP: number of pod per plant, SFP: seed filling period, SW: seed

weight and YLD: yield.
ol 2o yd S e 5D (610 gime 0Ximd LS i g Mo yd iy a3 (g gixe oD LS
*: indicates significance at 5% and **: in 1%.
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Table 4- Minimum, maximum, range, mean and coefficient of variation of the studied traits

Season 2022-23

VEV-+Y oly5 Jle

. j9pdlaxi U g, dlasd 093
g elad) s . FHENS >
iy PE S Sae, IS g Gis  2Flee
Cho (megl) ¢ ) Sen s , (05)  (o555)
Trait PH (39,) (39) #) (39) SW YLD
(cm) DF DM NPP SFP © (Kg)
(day) (day) (day)
8|
Kﬂbir 27.00 133.00 177.00 49.67 38.00 2.81 185.00
s
)I\A/I;a')\j 37.67 140.60 183.00 149.67 49.00 5.92 2255.00
ol
R 10.67 7.00 6.00 100.00 11.00 3.11 2070.00
Range
Sl
o 31.99 136.90 180.29 70.68 43.38 4.14 1092.4
Average
(22y) 1.39 0.71 5.33 5.50 16.32 26.50 37.62
CV (%)
VLoV oY sly5 JWo
Season 2022-23
. joydlasi U g, dlas 209
dg slas ) e . PHENS 3
g RED BT S, DS g 008
(o 5luw) i ) Sgr o ) (#5) (e 59%5)
Trait PH (39,) (395) - J (395) SW YLD
(cm) DF DM NPP SFP © (kg)
(day) (day) (day)
5
“l\";_» 33.31 143.00 202.00 31.44 50.00 3.00 71.30
in.
551
ﬁ» 44.33 155.00 212.00 74.06 65.00 6.40 3001.3
ax.
Sl
o 11.01 12.00 10.00 11.01 15.00 3.40 2930.0
Range
e 38.78 147.77 205.62 52.77 57.85 431 1695.3
Average
(12y9) 5.86 2.26 1.04 20.75 6.22 18.32 46.64
CV (%)

il 3, Slas (YLD 5 &ls 59 :SW el (05 53 093 :SFP gy j3 M :NPP sl ¢ Sy b 59, 3l DM ¢ 25 5 b 59, slias :DF g las )l :PH
PH: plant height, DF: days to flowering, DM: days to maturity, NPP: number of pod per plant, SFP: seed filling period, SW: seed
weight and YLD: yield.
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Figure 1- Polygonal diagram of genotype x trait in two crop years
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Figure 2- Cluster analysis dendrogram for lentil genotypes over two crop years
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Figure 3- Results of cluster analysis of lentil genotypes based on principal components during two crop years
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