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Extended Abstract

Background: Lentil (Lens culinaris Medik.) belongs to cool season legumes. It is an annual, self-
pollinated, and diploid crop, and its seed is rich in protein. The same as other legumes that are in
symbiosis with nitrogen-fixing bacteria, lentil plays an important role in reducing fertilizer
consumption and increasing the productivity of other crops that are in rotation with lentils.
Success in breeding programs depends on genetic diversity, heritability, and selection.
Investigating genetic diversity is the basis of breeding and releasing high-yielding cultivars with
high quantitative and qualitative traits and capacities. Therefore, the evaluation of genetic
diversity in crops is essential for breeding programs and the protection of genetic resources. For
this purpose, it is necessary to collect and evaluate plant germplasm as a base population, and
genotypes with yield potential and other desirable traits are identified and exploited in this
respect. Due to the low yield potential of existing cultivars, investigating the genetic diversity
among native lentil lines and comparing them with control cultivars could assist the breeder in
selecting superior lines in terms of yield potential and agromorphological traits.

Methods: To select and introduce new cultivars, native lentil lines collected from the target areas in
Zanjan province were evaluated in two cropping years 2017-2018 and 2018-2019 in the
experimental farm of Zanjan University's Faculty of Agriculture. In both experimental years,
improved cultivars, such as Kimia, Sabz Koohin, Gachsaran, Maragheh, and Bilehsavar, were used
as control cultivars. In the first year, the experiment was conducted in an augmented design based on
a randomized complete block design with 200 lines. Each experimental unit consisted of a 1-m
row. The distance between the rows was 25 cm, the distance on the rows was 5 cm, and the
planting depth was 5 cm. At the beginning and end of each block, two rows of Sabz Koohin
were planted as borders. Since enough seeds were obtained from the first year, the second-year
experiment was carried out in a square lattice design with two replications and larger experimental
units for the lines selected from the first year. Each experimental unit consisted of two one-meter
rows. The distance between the rows, the distance on the rows, and the planting depth were
similar to the first-year experiment. At the beginning and end of each incomplete block, two
rows of Sabz Koohin were planted as borders.

Results: In the first year, the results of ANOVA showed significant differences among lentil lines in
terms of canopy temperature difference, podding period, the number of seeds per plant, seed yield
per plant, harvest index per plant, the number of seeds per area, seed yield per area, and 1000-seed
weight (TSW) at 0.01 and 0.05 levels. In this year, canopy temperature difference, podding period,
first branch height, the number of pods per plant, the number of vacant pods per plant, the number of
seeds per plant, seed yield per plant, harvest index per plant, the number of seeds per area, seed yield
per area, and TSW showed high values of genetic variation coefficients, heritability, and genetic
advance. Lines 14, 68, and 165 were the superior lines in terms of phonological traits. The plant
height and the height of the first pod were higher in lines 85, 92, 193, and 195 than in the other
lines. Lines 32, 90, and 156 contained the highest number of full pods. Lines 122, 163, 165, and
200 possessed the highest seed yield per plant. The TSW was higher in lines 163, 166, 171, and
174 than in the other lines. The highest seed yield was observed in lines 23, 150, 192, and 200.
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Finally, 95 superior lentil lines from 200 examined lines were selected based on the results of mean
comparisons with the superior control cultivar for each trait by the LSD test and considering the
importance of traits. In the second year, the results of ANOVA indicated a significant variation
among lentil lines in terms of all studied traits, except for the first branch height at 0.01 and 0.05
levels. The canopy temperature difference, the number of vacant pods per plant, and the number of
seeds per plant showed high values of genetic variation coefficients. High heritability was observed
in the days to 50% flowering, flowering period, days to 50% podding, days to 50% physiological
maturity, seed filling period, and straw yield per plant. The canopy temperature difference, flowering
period, first pod height, the number of vacant pods per plant, seed yield per plant, biomass per plant,
and straw yield per plant presented high genetic advance. Lines 150, 155, 173, and 176 were the
superior lines in terms of phenological traits. The highest plant height and the height of the first
pod were observed in lines 146 and 180 and lines 12, 47, and 130, respectively. Lines 1, 131,
and 176 contained the highest number of full pods. In terms of yield and yield components per
plant, lines 1, 131, and 176 produced the highest number of seeds and seed yield. The TSW was
higher in lines 23, 52, 163, and 178 than in the other lines. In terms of yield and vyield
components, lines 55, 69, 86, and 176 were recognized as the superior lines. Finally, 44 superior
lentil lines from 100 examined lines were selected based on the results of mean comparisons of lines
with the superior control cultivar for each trait by the LSD test and considering the importance of
traits.

Conclusion: The evaluated lines were significantly different from each other in terms of most
traits. High heritability was observed in the days to 50% flowering, flowering period, days to 50%
podding, days to 50% physiological maturity, seed filling period, and straw yield per plant. The
evaluated lines had a higher mean in most of the studied traits than the control cultivars. Therefore,
superior lines in terms of yield potential and agromorphological traits can be selected to utilize this
genetic potential to create superior populations and introduce high-yield cultivars.
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Table 2. Analysis of variance of studied traits in lentil cultivars and lines in 2017-2018 cropping year
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*and **: respectively, significant difference at the probability level of 0.05 and 0.01
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Continued table 2. Analysis of variance of studied traits in lentil cultivars and lines in 2017-2018 cropping year
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Continued table 2. Analysis of variance of studied traits in lentil cultivars and lines in 2017-2018 cropping year
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Table 3. Genetic parameters in lentil lines and cultivars in 2017-2018 cropping year
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Continued table 3. Genetic parameters in lentil lines and cultivars in 2017-2018 cropping year
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Table 4. Analysis of variance of studied traits based on lattic square in 2018-2019 in cropping year
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Continued table 4. Analysis of variance of studied traits based on lattic square in 2018-2019 cropping year
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Continued table 4. Analysis of variance of studied traits based on lattic square in 2018-2019 cropping year
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Table 5. Genetic parameters in lenril lines and cultivars in 2018 -2019 cropping year
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