
Resistance to Sothern Rust
A chronological summary of the literature 

http://www.ipm.iastate.edu/ipm/icm/2007/9-10/southernrust.html



• Periodic nature of SCR outbreaks makes 
breeding for resistance challenging

• Likewise it makes mapping genes conferring 
resistance a challenge.



First report 

Storey and Ryland  1954 Nature173:778-779



• Reported one major gene

• Some evidence for quantitative resistance





Races of Fungi

• Ryland and Storey 1955 Nature 176:655

• Identified two races; EA1, EA2 

• Eventually reported a third,  EA3
– Storey and Howland (1967) Ann. Appl. Biol. 

60:297-303



Resistance Genes

• Storey and Howland Heredity 11:289-302
– Reported Rpp1 and 2 derived from mexican lines 

(?)
– Conferred resistance to EA1 and EA2 respectively

• Storey and Howland 1959  Heredity 13:61-65
– Showed these genes were loosely linked
– About 15cM apart
– Not assigned to a chromosome



More Races

• Robert (1962) Phytopath52:1010-1012
– Identified 6 new races, designated PP.3 through 8

– All from the Americas

– Ullstrup (1965)Phytopathology 55:425-28 
designated a tenth race- PP9

– Determined to be different from the other races

– Overcomes Rpp1 and Rpp2



Rpp9

• I couldn’t find anything more on Rpp1 and 
Rpp2

• IN 1965 a third resistance gene, Rpp9 was 
identified- conferring resistance to PP9
– From accession PI186208
– Rpp9 overcome by several previously identified 

races : EA1, EA3, PP3,PP4,PP6, PP7

• Shown to be closely link on Chm 10 to Rp1
– about 1.6cM away



Rpp10, Rpp11

• Storey and Howland (1967) Ann. Appl. Biol. 
60:297-303

• From Central American stock.

• Rpp10 dominant, RPP11 partialy dominant 
both give resistance to EA1, EA3

• Not linked to each other or to Rpp1



• Another major gene conferring  resistance to 
PP9 was identified
– Futrell et al (1975)Crop Sci. 15:597-599

– From accession B1138TRpp

– Not clear whether this is the same gene as Rpp9

– Both come from South African open-pollinated 
varieties



More sightings of Rpp9
• Several studies report strong resistance genes at the 

Rpp9 locus
– Scott et al (1984) Crop Sci 24:265–267 

– Holland et al.(1998) TAG 96:232–241

– Liu et al. (2003) Acta Genet Sinica 30:706–710
• RppP25

– Jines et al (2007) TAG 114:659-667

– Chavez-Medina et al (2007)Plant Dis. 91:1489-1495
• Allelic to Rpp9 by formal allelism test

– Chen et al (2004) TAG 108:945–950 AND Zhou et al.(2007) 
Mol Genet. Genomics 278:723–728

• RppQ

– Zhang et al (2010) Mol. Breeding  in Press
• RppD



• In none of these cases was the gene shown to 
be distinguishable from Rpp9
– Could do this by allelism tests

– Or using different races to look at specificity

– New names for resistance genes from Chinese 
publications simply based on different origin of 
the genes



Use of Rpp9

• Widespread in the US over the last 20 years
– Resistance breaking strains observed in other 

parts of the world

– Resistance breaking strains observed in GA in 
2008

• Dolezal et al (2009) 93:676



Quantitative Resistance

• The existence of quantitative SCR resistance 
has been reported several times
– Zummo (1987) Plant Dis. 72:157-160

– Bailey et al (1987) Plant Dis 71:518-521

– Chavez-Medina et al (2007) Plant Dis. 91:1489-
1495



Quantitative Resistance

• QTL for resistance have been reported in 
several publications
– Holland et al(1998) TAG 96:232–241

• Bins 3.05, 4.01

– Jiang et al.(1999) TAG 99:1106–1119
• 3.08,  4.05. 9.05

– Brunelli et al (2002) Fitopatol Bras 27:134–140
• 9.02
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