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Widely distributed and utilized
Easily transformed

Readily cloned
Small genome (~485 Mb)

Genome sequenced (2005)
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Screening tools are needed 

for 

early stage assessment

of operational traits



resistance to Melampsora rust (1st priority 
in the Pacific Northwest) and Septoria leaf 
spot (1st priority in other regions)

drought tolerance and frost tolerance.

We need critical information on many traits for ~20,000 
new Populus genotypes, but traditional methods will 
take 5 to 20 years

Can we do this screening in year 1 ?

High through-put screening of new hybrids 



What is the spectrum of susceptibility of naturally 
occurring Populus hybrids to disease, pest and 
environmental stresses? 

Will this profile change significantly with continuing 
climate change?

More generally …



- rootability of cuttings 
(clones with particular genetic backgrounds)

- gender identification in pre-, or non-flowering trees

- tolerance for high density greenhouse planting 
(light use efficiency?)

- adaptability of clones to different sites (integrative test)

- nutrient use efficiency / fertilizer requirements

- parentage identity of 2-way or 3-way hybrids

- moose, deer and vole problems in plantations
(how to have a less tasty tree?) 

Early stage assessment of operational traits



- molecular determinants of hybrid vigour, 
branch angle, sylleptic branching, growth rate

- markers for genotypes (hybrids and pure species) 
that can take advantage of elevated CO2 impact 
(eg: root:shoot ratio changes)

- molecular determinants of wood density and pulp yield

Tree form and wood quality issues



- transferability of genomics tools between Populus species

- regulation of fall dormancy in Populus, and its relationship 
to winter hardiness

- salt tolerance

- susceptibility to wood stain

- physiological control of sunscald

- flood tolerance

Other targets …



http://www.ornl.gov/sci/ipgc/

>200,000 ESTs
>4500 full-length cDNAs

genomic DNA BAC libraries
>5000 activation-tagged lines

~2000 mapped genetic markers
large-scale cDNA- and oligo-based microarrays

What do we have?
extensive genomic and genetic (native and 

breeding) resources for Populus



Umea Plant
Science Centre,
Sweden



What do we have?
sequenced genome for Populus trichocarpa

JGI (CA)
US-DOE



What do we have?
high level of genetic similarity to Arabidopsis thaliana
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What do we have?
increasing industry interest in poplar and aspen 

utilization;
field trials across the country 



What do we need from 
breeders / industry / researchers?

identification of highly contrasting phenotypes
(e.g. resistant vs susceptible) in genetically characterized 
material

pedigreed and gender-identified plant material

replicated experimental material with similar (clonal) genetic 
background 
(e.g. 50 replicated specimens of clones with different 
phenotypes might be “nice to have”, but having at least 
10 might be essential)



What do we need from 
breeders / industry / researchers?

growth / treatment of plant material in ‘controlled’
environments (growth chambers, greenhouses, 
common gardens, ecological niches) in order to 
maximize expression of genetic differences

an effective user / researcher interface

$$$ !!



pathologists

quantitative geneticists / tree breeders

molecular geneticists 

ecologists

physiologists / biochemists

Who do we need?



people who know the problem “on the ground”

people who can talk to each other and are willing 
to commit time and energy to a communal effort

an organizational structure? (Poplar Council of Canada?) 

Who do we need?


