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Genetic variation for seed yield and biomass in some lentil genotypes (Lens culinaris)
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ABSTRACT

In order to assess the genetic diversity of traits and to identify the relationships between quantitative traits in lentil,
760 accessions originated from lentil collection of pulses project evaluated at College of Agriculture and Natural
Resources of University of Tehran located at Karaj during 2014. Statistical parameters comprised of mean, variance,
standard error of means, maximum and minimum range and coefficient of variation measured. Traits included days to
flowering, days to maturity, plant height, seed weight, biological yield, and seed yield and harvest index. Each
accession sown in one row with 3 meters row length, and cultivar Ziba used as check (control). The result of simple
phenotypic correlations and stepwise regression indicated that the total biomass, harvest index and 1000 seed weight
mostly affected the seed yield. Positive and significant correlation observed between days to flowering and plant
height with seed yield, which resulted in expansion of vegetative period and increasing of plant height among the
genotypes that were commonsensical. To clarify the relationship between the variables, a principal component
analysis performed, the results of which indicated that seven traits studied in three components account for 70% of
the grouping. In addition, to measure and determine the genetic distance between the lentil genotypes, cluster analysis
classified them into four clusters.
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Table 1. Values of statistical parameters of lentil genotypes’ traits in the main community

Traits Mean Variance Standard deviation Mini. Max. Range
Days to flowering 53.0 12.18 0.1265 46.0 62.0 16.0
Days to maturity (day) 94.7 12.34 0.1273 85.0 101.0 16.0
PI. height (cm) 28.5 11.71 0.1240 20.0 48.0 28.0
Seed test weight (gr) 317 86.2 0.3365 15.6 58.7 43.1
Total biomass (kg/ha) 3590.6 1795522.0 48.57 577.0 86.11 8034.4
Seed yield (kg/ha) 1304.8 286658.9 194 128.9 3706.7 3577.8
Harvest index (%) 26.6 71.44 0.3063 9.2 100.1 90.9
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Table 2. Correlation coefficient of lentil genotypes
Traits Days to Days to PI. 1000 seed Total Seed Harvest
flowering maturity height weight biomass yield index
Days to flowering (day) 1
Days to maturity (day) 0.565** 1
Pl. height (cm) 0.168** 0.168** 1
Seed weight (gr) -0.225%* -0.205%* -0.113" 1
Total biomass (kg/ha) 0.172** 0.108** 0.187" -0.167" 1
Seed yield (kg/ha) 0.105** 0.052" 0.124™ -0.2157 0.843** 1
Harvest index (%) -0.89* -0.090* -0.096™ -0.108™ -0.069"° 0.442** 1
oo SlaplEols &ils o Shee sl o polar (g, Aoz (g5, F Joo
Table 3. Multiple regression method (forward step) to lentil genotypes’ yield
Step Traits Regression coefficient F Equations
1 Total biomass (kg/ha) 0.711 1870.9** Y =94.761+0.337 (total biomass)
2 Harvest index (%) 0.962 9737.4** Y =-1121.3+31.82 (H.1)
3 Seed weight (gr) 0.963 6518.4** Y =-1087.6-0.824(seed wt.)

(o515 mibly polie g dasuive slaais, b ol on la)ls ) o] Slasin 3 P.CA) Lol sladdlie & 4555 F Jgo
Table 4. Principal component analysis and their properties (Eigen values by three components for lentil genotypes)

traits PC1 PC2 PC3
Days to flowering 0.070 0.824 0.152
Days to maturity -0.008 0.831 0.149
PI. height 0.333 0.222 0.464
Seed test weight -0.185 -0.543 0.308
Total biomass 0.941 0.076 0.159
Seed yield 0.933 0.072 -0.309
H.I. 0.176 0.004 -0.880
Roots characteristic 2.213 1.619 1.081
Percent of variance explained 31.621 23.131 15.446
Condensed variance% 32.621 54.752 70.196
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