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Abstract
Mature lodgepole pine trees were fertilized at rates of 200 KgN/ha and 400 
Kg/ha and tested with plugs of the mountain pine beetle symbiotic fungus 
Ophiostoma claverigerum to determine the impact on the dynamic wound 
reaction of the fertilized trees as compared to unfertilized trees. Control 
plugs had a average lesion length of 18 mm compared to the 20 cm lesion 
on fungus plugs.  A significant treatment by aspect interaction was recorded.

Introduction
Nitrogen is one of the limiting factors for life systems (White 2005) and the 
lodgepole pine forests of British Columbia are generally deficient in this 
nutrient (Brockley 2000).  Waring and Pitman (1985) reported that improved 
nitrogen nutrition hastened lodgepole pine recovery from attack by the 
mountain pine beetle (MPB), Dendroctonus ponderosae,  but did not prevent 
attacks by beetles until growth efficiencies exceeded 100g of wood 
production per square metre of foliage.  

The major line of defence for lodgepole pine trees is the dynamic  wound 
reaction (DWR) rather than oleoresin flow alone (Raffa and Berryman, 1982).  
Excessive N fertilization might render the lodgepole pine tree more suitable 
as a food source for attacking beetles which would be a counterproductive 
result and one that has to be allowed for (Herms, 2002).  Recent literature 
report near isometric scaling of whole-plant respiration, N content and plant 
mass (Reich et al, 2006) suggesting that additional N would enhance 
respiration.

Our objective in this experiment was to compare the DWR response to 
Ophiostoma clavigerum plugs in unfertilized trees with the DWR in trees 
fertilized with 200 KgN/ha and 400 KgN/ha equivalent application rates.  
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North East South West

Treatment 200 KgN/ha  - Tree #170
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Treatment 400 KgN/ha  - Tree #44
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The Study Area
Two 50m by 50m plots were set up for each of 3 
treatments in the Ketchan Mountain forest in the 
Cascade Forest District near Merritt, B.C. (Figure 1). 
The treatments were unfertilized control,  200 
KgN/ha and 400 KgN/ha.  Fertilizer formulations 
were determined after foliage analysis results were 
submitted to the lodgepole pine foliar nutrient 
diagnosis and fertilizer advisory system (Thomson et 
al. 2003).

2.  Smoothing the bark 3. Boring template in place

Five plugs of agar alone were place in the left side five holes 
(Figure 4) and five plugs from the leading edge of the O. clavigerum
colony (Figure 5) were placed in the left side holes.

4.  Placement of sterile plugs.
5.  Fungus plugs taken from 

growing edge of culture.

Phloem plugs were replaced in the bark and the area covered with
duct tape (Figure 6).  On August 8th 2005,  the bark was excised from 
the study trees (Figure 7) to facilitate measurement of the dynamic 
wound reaction for each inoculation.

Data was submitted to  SAS General Linear Model analysis of 
variance.

6.  Phloem plugs replaced and
covered with duct tape.

Results
The wound reactions after 7 weeks showed a sterile agar reaction of less than 
20 mm while the fungus DWRs were 70 - 80 mm long  (Figure 8) with a significant
treatment by aspect interaction (Figure 9).  Examples of the results for one tree from 
each fertilization level are shown in Figure 10.

7.  Removal of bark to expose 
wound reactions.

Figure 8  Histogram showing the 
average lesion size for agar 
alone plugs and plugs taken from 
an active Ophiostoma clavigerum
colony.            

10.  Samples taken from a tree in each treatment to show lesions on each aspect of the trunk.

Figure 9.  Graph to show the significant treatment by 
aspect interaction for this trial. 

1.  Google Earth image showing 
location of Ketchan Road Plots
south of Merritt, B.C.

Methods
On June 12th, 2005, five unattacked trees in each plot were lightly scraped 
at breast height to remove loose bark flakes (Figure 2).  A 2 cm by 2 cm 
grid template was set out and a cork borer used to remove ten  5 mm 
diameter phloem plugs on the north, east, south and west sides of each 
tree (Figure 3).

These experiments will be repeated in order to determine if a consistent response to
nitrogen fertilization can be obtained to confirm trends seen in these data.
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Dendroctonus ponderosae – photo by Agnes Li


