
HAL Id: hal-01190838
https://hal.science/hal-01190838

Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Barley partial (host) and nonhost resistance
QTL-near-isogenic lines against barley homologous and

heterologous rusts.
Freddy Yeo, Chun Wang, Thierry Marcel, Alice Lorriaux, Rients Niks

To cite this version:
Freddy Yeo, Chun Wang, Thierry Marcel, Alice Lorriaux, Rients Niks. Barley partial (host) and
nonhost resistance QTL-near-isogenic lines against barley homologous and heterologous rusts.. Dis-
ease risk and food security. Proceedings of the 13th International cereal rusts and powdery mildews
conference„ Aug 2012, Beijing, China. �hal-01190838�

https://hal.science/hal-01190838
https://hal.archives-ouvertes.fr


Barley Partial (Host) and Nonhost Resistance QTL-Near-Isogenic 
Lines against Barley Homologous and Heterologous Rusts

Freddy YEO1, Chun WANG1, Thierry C. MARCEL2, AliceLORRIAUX1,Rients E. 
NIKS1

1Wageningen University and Research Centre, Laboratory of Plant Breeding, Building 107 
Droevendaalsesteeg 1 6708PB, Wageningen, The Netherlands
2INRA-AgroParisTech, UR1290 BIOGER-CPP,Avenue Lucien Brétignières BP01,78850 
Thiverval-Grignon, France

Partial (host) and nonhost resistance are possibly associated. Histological 
studies on partially resistant barley accessions showed that the mechanism of 
partial resistance to the barley leaf rust fungus (Pucciniahordei) isprehaustorial. 
This is similar to the mechanism of non-host resistance of barley to 
heterologous rust fungi, such as the wheat leaf rust fungus (P. triticina). This 
suggests that the two resistance types are based on shared principles,partial 
resistance resembling a weak form of nonhost resistance.Moreover, QTLs for 
partial and nonhost resistances of barley tend to co-locate on a consensus map 
of barley. It is possible that the genes for partial resistance play similar roles in 
nonhost resistance. Near isogenic lines (NILs) for four partial resistance QTLs 
(Rphq2,Rphq3,Rphq11 and Rphq16) and one nonhost resistance QTL (Rnhq; 
L94 allele - Rnhq.L and Vada allele - Rnhq.V) were developed in SusPtrit 
genetic background (Sus-QTL). SusPtrit is an experimental line susceptible to 
several heterologous rust fungi. NILs of Rphq2, Rphq3 and Rnhq.V are also 
available in L94 genetic background (L94-QTL). L94 is somewhat susceptible to 
a certain number of heterologous rusts. The genome purity of the NILs was 
evaluated using a barley SNP array, Infinium 9K barley iSelect. Sus-Rphq16, 
L94-Rphq2 and L94-Rnhq.V are clean from the donor genome away from the 
QTL region. The other NILs have some small introgressions from the 
undesirable donor genome. The NILs were challenged with different isolates of 
homologous and heterologous rusts. In general, it is observed that partial 
resistance QTLs are not only effective towards the homologous rust P. hordei 
but also confer resistance against heterologous rusts. Interestingly, nonhost 
resistance QTL Rnhq.V also confers resistance to the homologous rust P. 
hordei (to one isolate) and to three species of heterologous rusts if in SusPtrit 
background, but not if in L94 background. Differential QTL x isolate interactions 
also occurred, indicating a minor-gene-for-minor-gene interaction. For some 
QTLs, the resistance effect in SusPtrit background is different from their effect in 
L94 background. The results are consistent with the hypothesis that genes for 
partial resistance to P. hordeiplay also a role in nonhost resistance to 
heterologous rusts, and that their effectiveness is rust species specific.


