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Lentil (Lens Culinaris) is one of the most important sources of protein
worldwide and most widely consumed. This plant has high nutritional value
among legumes. The present study was conducted to estimate broad-seanse
heritability and to perform clustering of lentil genotypes using multivariate
statistical approaches. Genotypes were evaluated in a randomized complete
block design with three replications at Sarab-Changai Research Station,
Lorestan Agricultural and Natural Resources Research and Education
Centre, Khorramabad, Iran. Traits were recorded for each genotype and raw
data were analyzed using Statistical experimental design model and
multivariate statistical methods. Analysis of variance indicated significant
differences between genotypes in most of traits. The highest heritability
estimates were observed for total dry matter per plant, number of two-seeded
pods, and number of seeds per pod. Based on the results of most multivariate
analyses, genotype G5 was identified as the superior genotype, whereas
genotype G6 was consistently classified as the weakest. The Superior
Genotype Index (SIIG) was used for the final ranking of the 15 lentil
genotypes. Overall, the results indicate that genotype G5, which showed
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iegilndex, high heritability for key yield-related traits, is the most promising genotype
Select’ion, and has strong potential for use in future breeding and subsequent research
Heritability programs.
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Introduction

Lentil (Lens culinaris) is one of the most important and widely consumed protein sources
worldwide. Among legumes, it has a high nutritional value. A number of methods have
been employed to assess genetic diversity in many plant species. Among these methods,
phenotypic, molecular markers and methods based on pedigree analysis are widely used.
Multivariate statistical methods, including principal component analysis (PCA), factor
analysis; cluster analysis and GGE-Biplot were used to classifiy and identify superior
genotypes. Superior Genotype Index or SIIG has also been used to rank genotypes. The
purpose of this study was to estimate heritability of traits, identifing and clustering lentil
genotypes using agronomic traits. In addition, SIIG Index was used to identify superior
genotypse using traits.

Materials and Methods

Fifteen lentil genotypes were evaluated in a randomized complete block design with three
replications at Sarab-Changai Research Station, Lorestan Agricultural and Natural
Resources Research and Education Centre, Khorramabad, Iran. Traits were recorded for
each genotype and raw data were analyzed using Statistical experimental design model
and multivariate statistical methods.

Results and Discussion

Analysis of variance of data indicated significant differences among genotypes for most
of the traits. Maximum heritability was estimated for total dry matter per plant, number
of two-seed pods, and number of seed per pods respectively. Genotypes G5 were known
as the best and genotypes G6 were identified as the weakest genotypes based on the results
obtained using most multivariate analyses. The selection index of ideal genotype (SIIG)
was used to obtain the final ranking of 15 lentil genotypes. Based on the combined
evaluation of all measured traits, including plant height, number of primary branches,
number of nodes on the main branch, single-plant pod weight, single-plant seed weight,
and number of seeds per plant, genotype G5 had the highest SIIG value (0.96) and was
introduced as the superior genotype, whereas genotype G6 ranked lowest and was
considered the weakest genotype.

Conclusions

The results of this study showed that most of the statistical methods used identified the
same genotype as the superior genotype. Furthermore, SIIG index identified the same
genotype as the superior genotype. Findings of present study also showed that SIIG index
can identify the high-yielding genotype and confirm the results of other methods. In
studies where the same genotypes are selected as the superior genotype using different
statistical methods, the results obtained are cited with higher confidence. Overall
according to the results obtained, Maximum heritability was estimated for total dry matter
per plant, number of two-seed pods, and number of seed per pods, respectively, genotype
G5 was the supperior genotype and seem to have the potential for future breeding and
subsequent research programs.
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Table 1. Names and assigned codes of lentil genotypes evaluated in the present experiment
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Table 2. Analysis of variance (ANOVA) of studied traits
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Bf(fk 2 130.2 1.48 44.86 43.08 0.77 18.95 0.0001 72 0.008 213.62
N 14 65.94" 66.30%* 1024.96** 1374.94*%* 4.10%* 8.50m 0.94"s 20.40* 332m 4497.69*%*
Genotype
EU”. 28 4091 6.32 288.12 316.32 1.13 5.38 0.50 8.94 0.35 1208.78
rror
(422) g\l;:;" w2 33.12 38.99 38.23 30.57 42.74 17.54 25.25 11.39 30.74 37.60
0
YJ EEte 43|
Table 2. Continued
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CV%
NHPPP: Number of hollow pod per plant, NTSPPP: Number of tow seed pod per plant; NSSPPP: Number of single seed pod per plant, NTPPP: Number of total pod per plant; WSSPPP: Weight of seed pod per plant; NNMB: Number of nodes on
main branch; NPB: Number of primary branches; PH: Plant height; SWPP: Single weight per plant; NSPP: Number of seed per plant; GY: grain yield. SYPP: straw yield per plant; HIPP: harvest index per plant; RE: Reproductive effort; NSPPO:
number of seed per pods; NFP: number of fertile pods; NSB: number of secondary branch; TNSPP: total dry matter per plant; 100SW: 100 seed weight; RP: rainfall productivity.
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Table3. Broad-seanse (Hb) heritability of measured traits in lentil genotypes
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Figure 2. Cluster analysis of lentil genotypes using Ward’s method
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Figure 1. Biplot of 15 lentil genotypes based on the first and second factors
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Table 4. Ranking of 15 lentil genotypes based on SIIG

55} SIG _axls SIIG <3, 55 SIG _asls SIIG <
Genotype SIIG Index SIIG Ranks Genotype SIIG Index SIIG Ranks

Gl 0.09 13 G9 0.49 8

G2 0.22 11 G10 0.03 14

G3 0.76 3 Gl1 0.76 2

G4 0.62 5 G12 0.51 7

G5 0.96 1 G13 0.35 9

G6 0.02 15 Gl4 0.52 6

G7 0.66 4 G15 0.19 12

G8 0.27 10
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