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The present investigation entitled “Study on genetic diversity, source of resistance to Fusarium wilt and
Stemphylium blight and genotype environment interaction in lentil (Lens culinaries Medik.)” was conducted
with the objectives-to estimate the genetic divergence present among local and exotic germplasm using
phenotypic attributes and DNA based SSR molecular markers, identify the potential sources of resistance
to Fusarium wilt and Stemphylium blight diseases in germplasm, and to know genotype-environment
interaction among elite lines of lentil. Five experiments were carried out to fulfill above objectives. The
experiment 1 was carried out during winter season in 2011/12 at the crop field of Agronomy division,
Khumaltar. The 185 genotypes collected from different sources including 5 checks (ILL7715, ILL7164,
Bari masuro-4, Sindur and Simal) were planted in augmented design in 4 blocks to get the genetic
divergence using phenotypic traits. The experiment 2 was carried out with 185 genotypes during winter
season in 2011/12 at the Biotechnology division. The experiment 3 was carried out with 185
genotypes/varieties including resistant check ILL7715 and susceptible check Sindur of Fusarium Wilt,
during winter season in2012/13 at the wilt sick plot of RARS, Khajura, Nepalgunj, to identify the Fusarium
wilt resistant lines. The experiment 4 was carried out with 185 genotypes/varieties including resistant
checks Bari masuro-4, ILL7164 and susceptible check Shital of Stemphylium blight during winter season
in 2012/13 at RARS, Khajura, Nepalgunj, to identify the Stemphylium blight resistant lines. The
experiment 5 was carried out with 21 genotypes selected from the previous trials including 3 checks BM-
4, ILL7164 and Simal at 4 locations during2013/14 and 2014/15 representing diverse agro climate of lentil
growing area of Nepal and treats as eight environments to get the genotype environment interactions. High
heritability along with high genetic advance as percentage of mean were observed for number of pods per
plant, grain yield per plant, biological yield per plant and harvest index. It showed additive gene action and
suggested early generation selection for these traits would be very effective. At phenotypic and genotypic
level, grain yield has significant positive correlation with , number of pods per plant, number of seeds per
pod, biological yield per plant and harvest index, these traits should be considered in selecting the variety
in lentil. Non-significant correlation with days to flowering and days to maturity suggesting that high
yielding short duration variety could be selected simultaneously. Genetic divergence analysis, using
morphological traits, grouped 185 genotypes into eight clusters. Cluster VII has highest mean value for
number of pods (77.33) and grain yield per plant (2.95g). These traits were lowest for cluster 11 (8.83,0.230).
Selection of group having high mean value and crosses between these groups resulted in raising the average
productivity of lentil. Genetic divergence analysis, using 30 SSR markers, grouped 185 lentil accessions
into ten clusters. Genotypes of groups Il and VI were totally different from other groups. Hybridization of
any other groups with 111 and VI gave rise to better progeny. Highly informative and detectable polymorphic
markers for this study were SSR 34-2, SSR 90 and SSR 207 which indicated the power and higher resolution
of those marker systems in detecting molecular diversity. Genotypes RL-13, RL-21, 1LL6468, ILL9996,
ILL6024, ILL6811, ILL7164, Arun, and Maheswar Bharti showed combined resistant reaction to both
Fusarium wilt and Stemphylium blight diseases. These genotypes could be used in future breeding program



to increase the country production. The genotype RL39 (1.254mt/ha) and 1LL10071 (1.196mt/ha) produced
higher grain yield than all other genotypes over the environments and performed better at most of the places.
The genotypes F2003-49L, Arun, 39-S-66L, RL-44, and ILL10071produced higher grain yield than all
checks and were less affected by the G x E interaction and performed well across a wide range of
environments.
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