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 Erwinia amylovora is a gram-negative bacterium which is the causal organism of fire blight, the most 
economically important disease of apples and pears in the field. This bacterium is also able to infect quince and 
loquats and has numerous hosts within the Rosaceae family. The nature of this disease is sporadic, and depending on 
environmental factors, it can be extremely destructive or it may remain latent (Jock et al. 2002). It has been estimated 
that the annual cost of fire blight to the US fruit industry is approximately $100 million (Norelli et al. 2003). The 
bacterium can cause blossom, shoot, and rootstock blight, and under high disease pressure, green fruit can be 
infected. While most infections occur on blossoms, E. amylovora is systemic and can move into other tree organs. 
Common symptoms are a burned appearance of the affected wood, wilting, shepherd’s crook of the twigs, followed by 
necrosis, and a common sign of the pathogen is a bacterial ooze (Khan et al. 2012). The disease is favored by warm 
temperatures, optimally around 80°F, and free water. Disease management includes removal of infected cankers and 
blossoms, application of antibiotics and biological control agents, and the use of resistant cultivars and/or rootstocks. 
Resistance to fire blight has been identified in several wild Malus species and is controlled by quantitative trait loci 
(QTL). Currently, four major loci have been identified but only one, Mr5, has been successfully characterized and 
utilized in a commercial rootstock. The Mr5 gene from wild crabapple (Malus robusta), located on linkage group 3 (LG 
3), confers resistance to E. amylovora, and this locus has been bred into cv “Geneva” rootstocks (Peil et al. 2007). 
However, this resistance gene has been overcome by pathogen strains carrying a single SNP in the avirulence gene, 
avrRpt2, which fits a gene-for-gene model for virulence and resistance in this interaction (Vogt et al. 2013). The 
emergence of these new strains able to overcome Mr5 has prompted research into additional sources of resistance in 
order to deploy stable and durably resistant cultivars. Of these additional sources of resistance, major QTLs have 
been identified on LG 7 in apple cultivar ‘Fiesta’, LG 10 in the wild apple Malus fusca, and LG 12 in three other wild 
apple species. Additional minor QTLs have also been identified but have yet to be characterized (Khan et al. 2012). 
Given the paucity of other control measures for fire blight, host resistance promises to provide an effective 
management tool for this disease. This research area is in its infancy, but the hope is that marker-assisted breeding 
and increased knowledge of the host-pathogen interaction will render this approach more useful in the future. 
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