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Inheritance studies of Nonhost Resistance (NHR) are challenging in the sense that, in order to perform 
classical genetic analyses, crossings between a host and a nonhost plant would be required. It is rarely 
possible	to	obtain	the	progeny	of	such	interspecific	crosses,	because	of	issues	regarding	abnormal	segre-
gation, lethality and sterility. An alternative approach is to determine the inheritance of resistance in so-
called “near nonhosts” plant pathosystems. Near-nonhosts are plant species in which a low percentage of 
accessions show some degree of susceptibility to a particular heterologous pathogen. Barley (Hordeum 
vulgare L.) is a near nonhost to several rusts and powdery mildews infecting cereals and grasses. SusPtrit 
is an experimental barley line developed to accumulate susceptibility factors to the wheat leaf rust, Puc-
cinia triticina. This line is at seedlings stage also slightly susceptible to the wheat powdery mildew, 
Blumeria graminis f. sp. tritici (Bgt), as evidenced by the formation of micro-colonies, that appear as tiny 
white spots over the surface of the leaf (Figure 1). Histological analysis showed that SusPtrit allow an 
unusually high level of haustorium formation.

A RIL mapping population originated from the crossing of SusPtrit with cv. Vada (VxS) was screened 
for susceptibility to Bgt. The VxS RILs at seedling stage were densely inoculated with Bgt, and scored 
one week later according to the degree of micro-colony formation visible by naked eye. A major QTL 
was mapped on chromosome 5H (LOD score 19.9) contributing to 43% of the phenotypic variation. The 
QTL was named Rbgtq1, and the donor of resistance allele is parent Vada. The same QTL was map-
ped when the phenotyping was performed based on microscopic observations of degree of haustorium 
formation. 

To	fine-map	Rbgtq1, some VxS RILs were selected that differed for the region of the QTL, and that had 
shown the associated elevated or reduced level of susceptibility to Bgt. Such contrasting lines were in-
tercrossed and the F2 were screened for recombinants in a region of 18.7 cM around the peak marker of 
the QTL (distance according to the position of the selected markers in our Barley Consensus SNP Map, 
Yeo et al.	2014).	Four	markers	were	used	for	the	first	round	of	genotyping,	when	369	F2 plants were ge-
notyped using the SNP-based Kaspar technology (KBioscience, UK). Later, small amplicon genotyping 
method (Liew et al 2004) was used to screen F3 plants for recombinants, using the LightScanner® system 
(Idaho	Tech,	USA).	After	the	first	round	of	phenotyping	on	F3 plants it was possible to narrow down the 

Figure 1. SusPtrit barley line about 10 days after inoculation with Bgt: formation of micro-colonies is 
visible by naked eye.
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location of Rbgtq1 to a region of about 2 cM on the VxS map and of about 0.5 cM according to genetic 
positions of the WGS assembly of Morex contigs. It was also possible to determine that the resistance 
allele of the QTL is dominant over the susceptible allele.  


