
Management of White Pine:
Assessing the effectiveness of 

our selection and breeding 
programs by measuring 

“field resistance”
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““Field ResistanceField Resistance”” observed in observed in 

U.S. and Canadian U.S. and Canadian 
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Table 1.  Site Descriptions of Provenance Trials Reported.  
 Site Agency Location Latitude 

oN 
Longitude 
oW 

Elevation 
m 

Mean 
Height 
and Age 

% Blister Rust 
Infection 
overall 
plantation and 
Idaho collection 

References 
to Sites or 
Materials 

1 Whidbey Is. WA DNR Washington, 
Coastal 

48o.03' 122o46' 50 123 - 20   54% 1,2 

2 Ladysmith Canadian For. 
Serv. 

BC Coastal 49o 00'  123o 52'  75  68% - 79% 3,4,5,6 

3 Sechelt Canadian For. 
Serv. 

BC Coastal 49o 30'  123o 44'  250  91% - 96% 3,4,5,6 

4 Lost Valley USDA For. 
Serv. Region 1 

Idaho South 44o 59' 116o 30' 1800  35 - 21 85% - 91% 1,2 

5 Priest River USDA For. 
Serv. Region 1 

Idaho North 48o 20' 116o 42' 730  95 - 20 22% - 24% 1,2 

6 Nakusp Canadian For. 
Serv. 

BC Interior 
(South) 

50o 15' 117o 46' 680  46 - 12   38% 3,4,5 

7 Barrière Canadian For. 
Serv. 

BC Interior 
(Central) 

51o 19' 119o 54' 725  52 – 12  3,4,5 

8 Valemount Canadian For. 
Serv. 

BC Interior 
(North) 

52o 41' 119o 03' 760  49 - 12   81% 3,4,5 

          
          
1 Steinhoff et al. 1983. 
2 Rehfeldt et al. 1984. 
3 Hunt 1984. 
4 Meagher & Hunt 1998. 
5 Meagher & Hunt 1999. 
6 King & Hunt 2004. 
 





Natural Population Variation - Coastal
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Coastal Canadian Trial Results

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

Inter
ior

Coas
tal

Doren
a

P. k
or

ien
sis

%
 c

an
ke

re
d

unselected
selected



Sechelt 2001 observations
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Valemont BC
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Observations and trends

• As previously shown the Northern Populations 
are superior for growth and resistance

• Interior populations are more susceptible
but are great in vigor and growth

• On the Coast the North Central Cascades are 
some of the most resistant but taking out high 
elevation…North Coast is as good….



Observations and trends

• Selected populations are significantly more 
resistant than the background variability

• However on the highest rust sights both the 
effect of natural background variability and 
selection for partial resistance are defeated

• On these sights only R-gene resistance is 
shown to hold



Rate of defense response

Dose effects cumulative

No virulence specific breakdown

Subject to developmental and environmental 
effects

Ontogenetic and induced resistance

Slow rusting - partial resistance



Host recognizes pathogen

Dominant inheritance

Breakdown due to virulence
(though some R genes can be quite long lived)

Effective in young tissue “seedling resistance”

R gene (Major Gene)R gene (Major Gene)



Dr Bohun Kinloch, jr, USDA Forest Service ret’d





Block Plot’s “Realized Gain”
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Performance in Realized Gain Trials

• Demonstrates significant progress over wild 
trees decreasing infections by one half.

• Site hazard “environment” still a significant 
and unfortunately unpredictable factor.

• We haven’t got there yet. (MGR deployment).





Field Resistance Assessment in F1 Trials







Performance in F1Trials

• We haven’t got there yet, but…

• Marked family effects provides an ideal population 
for recurrent selection.

• Evaluating long term “field resistance” is the only 
effective way of verifying resistance models and…

• They are relatively cheap and effective.







2003 Inoc Results from “exotics”
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