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(Fol). Knowledge on pathogenic diversity and ge-
netic structure of Fol populations is fundamental for 
breeding for resistance and managing the disease. 
We studied virulence diversity within a collection 
of Fol isolates. We first inoculated 28 lentil resistant 
accessions with six Fol isolates from different geo-
graphical origins. The lentil accession × Fol isolate 
effect was highly significant, which allowed four ac-
cessions to be selected as a differential set. Inocula-
tion of this set with 48 Fol isolates from Iran, Syria 
and Algeria, allowed the identification of seven dif-
ferent virulent patterns, designated pathotypes 1 to 
7. In addition, the genetic structure of this Fol collec-
tion was analyzed using twelve SSR markers, eight of 
which were designed in this study. AMOVA showed 
that there is high molecular variation within groups 
but also between groups, differing Iranian popula-
tions from non-Iranian populations. STRUCTURE 
and Fitch-Margoliash tree analysis showed the pres-
ence of two ancestral FOL lineages, one distributed 
among all regions while the other was only present 
in Iran. Our results suggest that Iran could be the ori-
gin of the diversity covered in this study.
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Fusarium oxysporum f. sp. lentis (Fol) causes serious 
disease of lentil crops globally, resulting in severe 
yield losses, especially under warm and drought 
conditions. Use of resistant cultivars is the most ef-
fective approach to control the disease, and lentil 
landraces could be a valuable resource of disease 
resistance. We evaluated 196 Spanish lentil landrac-
es from CRF-INIA against an aggressive Fol isolate 
under controlled conditions. Using a four point se-
verity scale, developed in this study, AUDPC and a 
Disease Index were calculated. Seventeen accessions 
were identified as resistant at the seedling stage. A 

field trial was also conducted in a naturally infest-
ed farm in the North West of Iran. Results based on 
percent plant mortality confirmed the resistance of 
twelve accessions. To further characterize the re-
sistance identified, components of resistance were 
histologically studied on six lentil accessions with 
different levels of resistance against two contrast-
ing Fol pathotypes. Uniform xylem occlusion with 
gum-like substance was observed as a quantitative 
mechanism of resistance in all accessions, whereas 
fast secretion of phenolic compounds was observed 
as a qualitative mechanism only in the combination 
of BG01969/pathotype 1.
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The front line of plant defence against pathogens de-
pends on the action of extracellular leucine-rich re-
peat, receptor-like kinases (LRR-RLKs). These serve 
as Pattern Recognition Receptors (PRRs) to recognize 
essential, evolutionarily conserved, features of path-
ogens called Microbe-Associated Molecular Patterns 
(MAMPs). MAMP recognition by PRRs activates 
PRR-triggered immunity (PTI), which suppresses 
the growth of nearly all “non-host” microbes, as 
well as many potential pathogens. Next generation 
sequencing of Pseudomonas syringae pathovars has al-
lowed the successful in silico prediction of MAMPs, 
through identification of positive selection signa-
tures on proteins of the core genome. Although these 
“next-generation MAMPs” induce the hallmark re-
sponses of PTI, including virulence suppression, the 
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