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INTRODUCTION 

 

Western white pine (Pinus monticola Dougl. Ex D.Don) has highly desirable growth and 

wood qualities but it is not an acceptable species for restocking areas in British Columbia 

(Ministry of Forests 1993 and revisions) because of the threat of growth losses and 

mortality caused by white pine blister rust (Cronartium ribicola J.C. Fisch.), an 

introduced pathogen. Interest in using the species has increased in recent years as a result 

of tree breeding programs aimed at producing blister rust resistant stock. There is also 

interest in expanding the range of the species in response to expected climate change. 

However, there is very little comparative information available on the potential 

performance of white pine and the risk of its use in relation to the common plantation 

species (Douglas-fir, interior spruce and lodgepole pine) other than the information 

presented in the SIBEC tables (Ministry of Forests and Range 2008).   

 

Two species trials were established in the southern Interior in the 1980s may help fill this 

information gap (see Table 1 and Figure 1 for locations). The oldest trial (Experimental 

Project 904) was established in the Quesnel Lake area of the Cariboo just beyond the 

natural range of the species. The second trial (Experimental Project 1153) was established 

east of Enderby at the western edge of the present range of white pine and compares its 

performance with eight other species.  

 

EP 904 was established in 1982 to assess the performance of potentially rust resistant 

western white pine, and to compare performance with three local species: lodgepole pine 

(Pinus contorta var. latifolia Engelm. Ex Wats.); Douglas-fir (Pseudotsuga menziesii var. 

glauca (Beissn.) Franco); and interior spruce (a naturally occurring hybrid between Picea 

glauca  (Moench) Voss and P. engelmannii Parry ex Engelm). Two seedlots of white 

pine were used in the trial. One seed source was obtained from trees the most northerly 

part of the species range in the Adams river drainage (labelled Pw BC). The seed was 

taken from parent trees with no more than one canker on the stem in a stand showing 

mortality due to blister rust. The second source was from trees in the US Forest Service 

white pine breeding arboretum in Moscow, Idaho (labelled Pw ID). 
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Table 1.  Location, site classification, and elevation of species trials. 

 

Trial Name of site BEC 

subzone
1
 

Elevation 

of site (m) 

Geographic location 

EP 904 Benny Lake ICHwk2 1027 N 520 33‖ W 1210 19‖ 

 Clearbrook Dry ICHwk2 900 N 520 34‖ W 1210 05‖ 

 Clearbrook Wet ICHwk2 1008 N 520 33‖ W 1210 15‖ 

 McKusky Creek ICHwk2 940 N 520 25‖ W 1200 52‖ 

     

EP 1153 

 

Hidden Lake ICH mw2 550 N 510 31‖ W 1180 28‖ 

1
 See Meidinger and Pojar (1991) 

 
 
 

 
Fig 1. Location of species trials in the southern Interior region of British Columbia 

 

 

 

Five sites were planted in the ICH wet cool subzone east of Williams Lake. The sites 

were selected to represent a range of climatic and site conditions from dry to moist (see 

Table 1) but the driest site was destroyed by the development of a large mine. All sites 

were broadcast burned the year before planting. Either 100 or 144 seedlings per species 

were planted at a spacing of 2m in square treatment units using randomized block design.  

 

EP 904 

EP 1153 
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EP 1153, the Hidden Lake ICH species trial, compares the growth of seven conifer 

species, including white pine, and two broadleaf species. It is located in the ICH moist 

warm subzone. The trial uses a randomized block design with 81 seedlings of each 

species planted at 2.5m spacing in six blocks. The site was clearcut in 1987, slash was 

piled or windrowed and the area was burned the same year and the seedlings planted the 

following year.  

 

The species tested in each trial are shown in Table 2 but only data for white pine, and the 

main plantation species is reported here.  

 

 

Table 2. Species and seedlots used in the species trials 

 

Trial Species Seedlot 

Number 

Location of seedlot Elevation of 

source (m) 

EP 904 PwBC 3876 Adams Lake 800 

 PwID 4351 Moscow ID  

 Fdi 2894 Likely 915 

 Pli 3795 5 Mile Lake 1050 

 Sx 2643 Cariboo River 946 

     

EP 1153 Fdi 8147 Larch Hills 800 

 Cw 2534 Lee Creek 1100 

 Sx 8032 Birch Island 400 

 Pli 2540 Joe Rich Creek 1100 

 Py 3001 OK Falls 600 

 Pw 8006 Harbour Lakes 900 

 Lw 5235 Creston 1050 

 Ep 2756 Larch Hills 800 

 Act hybrid University of 

Washington  

 

 

 

MEASUREMENTS 

 

EP 904 was measured at 5 years, 10 years and 26 years after establishment. EP 1153 was 

measured at five year intervals with the last measurement at 20 years. All top height trees 

were cored at breast height to determine breast height age.  

 

Analysis was carried out using standard statistical techniques. We excluded the perimeter 

trees in all analyses.  Top height was calculated as the mean height of largest n trees 

ranked by DBH, where n=6 for the McKusky site in EP 904 and n=4 for all other sites of 

that trial and for EP 1153, following the methods of Garcia and Botho (2005) and Garcia 

(1998).  Site index estimates were computed using Site Tools software developed by the 

BC Ministry of Forests and Range (2004).  
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RESULTS 

 

After 10 years early seedling survival of species was very similar in both trials (Table 3). 

Douglas-fir survival was lower in EP 904 primarily because of severe frost damage at 

four of the five sites. Survival of the broadleaved species at EP1153 was poor because of 

drought. White pine mortality was already high in both trials because of white pine blister 

rust (Cronartium ribicola). 

 

 

Table 3.  Selected species survival at 10 years by experiment and site  

 

EP Site Fdi Pli Pw ID Pw BC Sx 

  % 

904 Benny Lake 70 89 90 71 86 

 Clearbrook Dry 41 79 59 68 73 

 Clearbrook Wet 32 81 49 56 52 

 Hazeltine 12 53 45 31 51 

 McKusky 56 97 69 85 95 

 All site mean 41 79 62 60 72 

1153 mean 85 90 n.a. 67 90 

 

 

After 26 years, surviving stem density of all species in EP 904 is shown in Table 4. 

Density of Pw BC was very low as a result of blister rust attacks. Some plots had no 

living stems. However, survival of Pw ID stock was much higher. Cronartium infection 

continued to be the main mortality agent and a comparison of infection levels by seed 

source is shown in Table 5. Lodgepole pine mortality was high on one site in as a result 

of recent attacks of mountain pine beetle but attacks on white pine were very low (Table 

6). Interior spruce survival was highest in the trial.  

 

In EP 1153, after 20 years, white pine was the poorest performer of the coniferous species 

because of blister rust attacks. Spruce survival was high as was lodgepole pine with no 

evidence of mountain pine beetle attacks at the time of measurement.  

 

The general pattern of species height and diameter growth was similar in both trials. 

Douglas-fir white pine and lodgepole pine grew well in EP 1153 but Douglas-fir growth 

in EP 904 was affected by the early frost damage.  

 

The site index for all species in both trials was projected to 50 years based on breast 

height age (Table 4). In EP 904 the highest indices were for white pine and ranged from 

28m to almost 40m. The remaining species had indices between 20m and 30m. In the 

southern trial Douglas-fir and white pine estimates were similar to those in the Cariboo 

but the estimates for lodgepole pine were surprisingly low.  
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Table 4. Stand statistics for selected species by experiment. (EP 904 at 26 years and 

EP1153 at 20 years. SE values in brackets) 

 

EP  Fdi Pli Pw ID Pw BC Sx 

   

904 Live spha 

 

1121 (174) 1502 (129) 1335 (171) 645 (153) 2010 (105) 

 Top height [m] 10.52 (0.62) 14.00 (0.50) 14.07 (0.49) 12.74 (0.64) 9.60 ( 0.27) 

 Mean height [m] 

 

8.20 (0.63) 12.07 (0.46) 10.68 (0.61) 9.61 (1.09) 7.05 ( 0.18) 

 DBHq [cm] 10.21 ( 0.80) 12.92 (0.35) 13.92 (0.66) 13.29 (1.45) 9.69 ( 0.28) 

 Site index BH 

@50 yrs [m] 

24.8 (1.01) 25.7 (0.56) 32.4 (0.93) 34.23 (0.68) 25.3 (0.72) 

       

1153 Live spha 

 

1213 (109) 1333 (56)  702 (128) 1387 (53) 

 Top height [m] 12.29 (0.48) 11.83 (0.31)  11.70 (0.44) 8.50 (0.63) 

 Mean height [m] 

 

10.26 (0.37) 10.77 (0.22)  9.71 (0.58) 6.81 (0.71) 

 DBHq [cm] 10.88 (0.37) 11.70 (0.16)  11.64 (0.61) 7.70 (0.60) 

 Site index BH 

@50 yrs [m] 

30.8 (1.43) 22.7 (1.03)  32.1 (0.43) 25.4 (1.15) 

 

 

 

 

Table 5. Cronartium ribicola effects on white pine EP 904  

 

Location white pine seed source 

 Pw BC Pw ID 

 

stem 

infection 

branch 

infection 

stem 

infection 

branch 

infection 

 % of live stems 2008 

     

Benny Lake 100.0 100.0 19.3 6.6 

Clearbrook Dry 85.8 82.7 13.2 6.9 

Clearbrook Wet 56.0 85.0 7.1 3.6 

McKusky  86.9 84.1 13.9 14.7 
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Table 6. Mountain pine beetle mortality in EP 904 

 

Location
1
 Species 

 Lodgepole pine White pine 

 dead gree

n 

strip pitch 

out 

dead gree

n 

strip pitch 

out 

  # of trees 

Benny Lake 5 2 0 0 0 0 0 0 

Clearbrook Dry
2
 71 9 0 0 2 1 1 1 

Clearbrook Wet 6 0 1 0 0 0 0 0 

McKusky 0 0 0 0 0 0 0 0 
1
 100 tree plots except McKusky which is 144;  

2 
overall lodgepole pine mortality rate on this site is 27% with attacks concentrated in one 

of three blocks  

 

 

 

WHITE PINE PERFORMANCE 

 

White pine growth and productivity was good to excellent when compared to other 

conifer species on both sites despite the impact of Cronartium. Survival of the rust 

resistant stock was high and even the local seed sources showed some resistance (or were 

in areas with low levels of Cronartium infection). Although the range of inference for the 

two trials is limited, the comparative performance of the species suggests that further 

testing of rust resistant selections of the species is warranted. Moving the species into the 

northern portions of the ICH, and more intensive application on moist sites within the 

southern ICH warrants further testing. Stratified species mixtures with white pine, 

Douglas-fir or spruce and western red cedar should also be tested. Further efforts should 

be made to examine white pine performance in other formal and informal trials 

throughout the southern ICH in order to test the observations made in EP 904 and 1153 

and to extend their range of applicability.  
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