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White pine blister rust (WPBR) caused by the rust fungus

Coronartium ribicola J.C. Fischer is one of the most devas-

tating disease of white pine (Pinus monticola Dougl.) trees of

the Canadian forests (Kinloch, 1999; Hoff, 1980). Different

types of resistance with a very low frequency have been

observed in a 4 yr field screen program (Figure 1-a & b). The

resistant plants have been categorized in 4 major groups: dif-

ficult to infect (DI), bark reaction (BR), slow canker growth

(SCG) and needle shed (NS). We developed a disease assess-

ment index (DI), based on both in vitro and in vivo techniques,

to evaluate specific reactions to the pathogen (Kinloch, 2003;

Hoff, 1980). 

The in vitro method provides a new approach to study inoc-

ulation in an axenic environment under controlled condition.

The first step in developing our in vitro screening program was

to establish an in vitro culture protocol for the pathogen, ribes

(alternative host) and white pine explants (Figures 2 and 3).

Then we developed a disease assessment index, based on both

in vitro and ex vitro techniques, to evaluate specific reactions

to the pathogen of the resistant plants.

Figure 1. (a) Bark reaction resistance; (b) Slow canker growth

resistance/tolerance.

Figure 2. In vitro rooted ribes leave after 4 wk in culture.

Figure 3. In vitro western white pine-new microshoots have been

observed after 5 wk in culture.
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The preliminary results indicate: 1) white pine needle and

seedling explants can grow successfully on both WPM

(McCown and Lloyd, 1983) and GD based media and produce

callus and roots; 2) Ribes leaves can grow independently in

culture and produce roots on MS (Murashige and Skoog,

1962) based media; 3) the pathogen can infect and grow suc-

cessfully on the in vitro cultured leaves. 

By using molecular techniques e.g. SNPs we are trying to

further characterize the resistance and understand the molec-

ular mechanisms behind them. The results of this research

could potentially help us to answer to some of the fundamental

questions about the WPBR resistance systems. 
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