
  

WINDTHROW RESISTANCE SCREENING BASED UPON NON-DESTRUCTIVE, LOW-
ENERGY X-RAY IMAGING OF EARLY ROOT EMERGENCE FROM POPLAR 

HARDWOOD CUTTINGS 

Field Selection for windthrow 
resistance

Indirect Selection for windthrow 
resistance using X-Ray Imaging

Windthrow is a term for trees uprooted by excessive wind.  Windthrow is due to a 
complicated interplay of intrinsic and extrinsic factors. Stand topology, soil 
condition, and airflow are key extrinsic factors while canopy, trunk and wood 
properties above ground and root architecture below ground are key intrinsic 
factors.  Breeding for improved intrinsic traits is of interest.  Field selection of 
potentially improved varieties of windthrow resistant trees is expensive and 
typically takes many years.  This project investigated the question: Can early 
screening be used to identify new tree varieties with the potential for better 
windthrow resistance?  The project specifically investigated screening for early 
root traits.
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Growth containers were 
500mmX200mmX45mm.

Substrate was EPS “T” 
beads (~1mm diameter)

Nutrient Delivery was via 
drip irrigation.

Five replications of each clone were grown 
under greenhouse conditions for four weeks.  
The trees were on a 12 hour photoperiod 
provided by metal halide lights.  A modified 
Hoagland's solution was provided by computer 
controlled drip irrigation. The nutrient solution 
was maintained at a pH of ~ 6.0 throughout 
the experiment. 
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Conclusions:  The investigation suggests that varieties which generate fewer but 
larger early roots from the hardwood cuttings tend to belong to the class of trees 
thought to be windthrow resistant. This was true for both basal and lateral roots.  
Trees which generated a larger number of early lateral roots closer to the surface-
line also tended to belong to the class of windthrow resistant varieties.  Other root 
traits examined did not show statistically significant differences among resistant 
and susceptible classes.   

The mean root radius of both lateral and basal roots was greater for windthrow 
resistant varieties than for windthrow susceptible varieties at this early stage of 
root emergence (28 days).

The distance up from the base of the cutting that a lateral root emerged was 
greater for windthrow resistant varieties than for windthrow susceptible varieties at 
this early stage of root emergence (28 days).

Over forty 
thousand 
individual 
root/transect 
crossings were 
measured.
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