BREEDING FOR RESISTANCE IN
A CHANGING ENVIRONMENT -

DURABLE RESISTANCE:

HOPES, PITFALLS, AND
MANAGEMENT STRATEGIES

Moderator: Steven McKeand
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Distributions of clonal means for uredinia size in a P. X interamericana F, progeny

Collecting large uredinia on R ;5 host
genotypes in our nursery revealed
other R 4 defeating strains

- Dowkiw et al
Phytopathology 2003 Val. 83

- Dowkiw and Bastien

Phytopathology 2004 Vol. 94 (12)
- Dowkiw et al.
Plant Pathology 2010 Vol. 59 (3)
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Obligate biotrophy features unraveled by the genomic
analysis of rust fungi 2011 Vol. 108 (22)
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Melampsaora laricipopulina Transcript Profiling

Curing Germination and Timecourse Infection

of Poplar Leaves Reveals Dynamic Expression Patterns
Aggaciated with Virulence and Biotrophy
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Only candidate effectors for the moment : >1000 small secreted proteins, 74% are species-specific

Several homologs of genes encoding haustorially expressed secreted proteins and avirulence
factors identified in M.lini
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How does adaptation emerge ?

How does it maintain and spread ?

What role do wild/ornamental poplars play ?
What role does the alternate host play ?

Nursery of
INRA, Oriéans

Nursery of INRA
20% Nancy 11 to 13%

539, Wild black poplars
in the South of

Supposed selective pressure by R, France
= frequency of R, host gentoypes over the past 10 years

Proportions of R -defeating strains

P.nigra as a reservoir for

pre-adaptation ?

g (»2.26 ha)
= shands (»2.25 ha)
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How does adaptation emerge ?

How does it maintain and spread ?

What role do wild/ornamental poplars play ?
What role does the alternate host play ?

First pathotypes identified
containing Vir7

1996 1999

3-4-7 4-7
3-4-5-7 1-2-3-4-5-7

1-3-4-5-7  (98%)
O Avr7 -Xhaard et al.
1 '3'4'5'6'7 Mol. Ecol. 2011 Vol. 20 m

»
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" Prtitey ¢ &

°  Compiexty (nb virulences)
H Genetic group 1 (cultivated)

200 isolates isolated from larch & Genetic group 2 (wid)
[ Genetic group 3 (asexual)
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Using co-evolved quantitative resistance from
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Using co-evolved quantitative resistance from

Rust Susceptibility Score 2009
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Field rust susceptibility

Living with the pathogen ...
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Resistance ?
Escape ?
Tolerance ?
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