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Over 130 000 ha of densely 
regenerated fire-origin lodgepole 
pine stands in the Williams Lake, 
Quesnel, and 100 Mile TSAs are 
currently growing at site indices of 
less than 7 m, with volume being 
produced at less than 25% of the site 
potential. Improving the growth 
rate of these 20- to 80-year-old 
height-repressed stands is currently 
a high priority, especially in view of 
the downfall in timber supply that  
is predicted to follow the current 
mountain pine beetle epidemic.  

 
 One proposed option for restoring 
these stands is to clear the existing 
pine, mechanically prepare the site, 
and plant a new crop of lodgepole 
pine. However, this approach 
destroys existing growth and will 
not produce merchantable timber 
for at least 80 years.  A second 
proposed option is to release the 
stands by applying thinning and/or 
fertilization treatments.  
 
 Three studies are currently under 
way on the Chilcotin Plateau to 
compare pine growth responses  

to thinning, fertilization, and 
rehabilitation treatments. In 
addition to the ability of proposed 
treatments to improve pine growth 
rates, we are also interested in their 
effect on terrestrial lichens because  
a significant proportion of height-
repressed stands is located within 
the west Chilcotin range of the  
northern caribou (Rangifer tarandus  
caribou). 
 

What is height repression? 
Height-repression of lodgepole pine 
is a pattern of dramatically reduced 
growth rates associated with very 
high stand densities. Such 
conditions commonly occur after 
wildfire. Some researchers think 
that, on poor sites, soil resource 
availability for individual trees may 
be too low to allow normal stand 
development. Research has shown 
that total leaf area is similar on 
repressed and non-repressed sites, 
but, on repressed sites, it may be 
distributed among too many small 
trees to allow for normal growth 
(Reid et al. 2004). 



  

Figure 1  Location of the Rosita Fire, Luck Mountain, 
and Anahim Lake studies. 
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Objectives 
 
• To compare stand-tending treatments 

(thinning and fertilization) for their 
ability to release lodgepole pine from 
height repression. 

• To examine the effects of stand-tending 
treatments on foliar nutrient levels. 

• To compare long-term pine growth 
following stand tending with that on 
rehabilitated sites. 

• To examine the effects of the different 
treatments on terrestrial lichens. 

• To provide demonstration sites for the 
treatments tested. 

 
Treatments 
 
Treatments varied by site and are all listed 
below in Table 1. The fertilizer used on  
the Rosita Fire and Luck Mountain sites 
was a complete blend, which included N, 
P, K, S, Mg, and B. The same fertilizer was 
used as one of four formulations on the 
Anahim Lake site. 

 Tea bag–style fertilizer pouches with a blend 
of N, P, K, S, Zn, Fe, and Mn were tested in all 
rehabilitation treatments.  At Anahim Lake the 
pre-trial operational thinning resulted in no 
visual height growth response although some 
minimal diameter and foliar response was   
casually observed.   

 

 Table 1  Site and treatment descriptions  

 
Site 

 
BEC unit 

Elevation 
(m) 

Stand age 
(establ. year) 

Pre-treatment 
density (sph) 

Stand-tending 
treatments 

 
Rehabilitation treatments 

Rosita Fire SBPSdc 
01 

900 36 years old 
(1998) 

21 170 • Untreated 
• Thin 
• Fertilize  
• Thin + fertilize 

 

• Hand slash only 
• Hand slash + disc trench 
• Hand slash + pile & burn 
• Hand slash + pile & burn + 

disc trench 
• Mulching (Hydro-Axe) 
• Mulching + disc trenching 

 
Luck  
Mountain 

SBPSxc 
01 

1200 ~70 years old 
(2002) 

18 240 • Untreated 
• Thin 
• Fertilize  
• Thin + fertilize 
• Fertilize + thin 2 

years later 
 

• Hand slash  
 

Anahim 
Lake 
(four sites) 

SBPSxc 
01 

 

1200 60–70 years 
old 

(2002) 

15 000  
(thinned ~ 9 
years before 

fertilizer 
treatment) 

Four fertilizer 
formulations: 
• Complete blend 
• N+S+B 
• N+B 
• No fertilizer 

• None 
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Results and Interpretation 
 
We now have fifth-year results for Rosita  
Fire, third-year results for Luck Mountain,  
and second-year results for Anahim Lake. 
 
Thinning 
Thinning increased lodgepole pine stem 
diameter growth and crown size at Rosita Fire 
for at least 5 years, but had no effect at Luck 
Mountain after 3 years. Thinning did not 
produce a height response at either site. Other 
studies in repressed pine have also shown that 
thinning stimulates diameter growth but not 
height growth. It is speculated that inadequate 
nutrition and poorly developed individual tree 
crowns are limiting height growth responses. 

 
Fertilization 
Fertilization improved lodgepole pine height 
and diameter growth within 1 year of treatment 
at both the Rosita Fire and Luck Mountain sites. 
Treatment also improved foliar nutrient levels 
and increased needle size, which is presumed  
to have stimulated a growth response due to 
increased photosynthetic activity. Non-
repressed stands generally respond to 
fertilization with basal area and volume 
increases but not height increases (Kishchuk  
et al. 2002).  

 
  Preliminary results from the Anahim Lake site 
indicates that the complete fertilizer blend is not 
required to achieve increased height growth. 
Instead, the commonly used operational 
formulation of N+S+B may be sufficient. 

 
Thinning + fertilization  
This treatment produced the largest growth 
response among lodgepole pine at all three sites, 
echoing the findings of an earlier study at Fish 
Lake near Prince George (Farnden and Herring 
2002). It improved height, diameter, and foliar 
nutrient levels. At Rosita Fire, all growth 
responses were significantly greater than for 
fertilization alone, and this was also true of 
diameter growth at Luck Mountain. This 
treatment was the most effective because it both 
stimulated growth and reduced the number of 
trees that were competing for scarce soil 

resources. However, we did observe partial 
needle necrosis the year after thinning, 
probably in response to the increase in 
sunlight. This did not continue into 
subsequent years. Therefore, thinning 1–2 
years before fertilizing may be a preferred 
treatment regime. 

 
Rehabilitation 
Rehabilitation involved stand removal and 
planting of new stock. At this point it is too 
early to interpret rehabilitation responses or 
compare them with the stand-tending 
treatments. 

 
Response of terrestrial lichens  
Northern caribou depend on terrestrial 
lichens as their primary winter food. Data  
are being collected to determine the response 
of terrestrial lichens to the treatment 
combinations at the Luck Mountain site. It  
is still too early to determine the long-term 
response. The high tree density found in 
repressed pine stands results in little use  
by caribou, so (at a minimum) thinning is 
required to increase accessibility.  Increasing 
usable caribou habitat may be extremely 
beneficial given the longer-term potential 
habitat implications of the mountain pine 
beetle.   

 
Potential operational application of results 
These preliminary results suggest that 
repressed lodgepole pine can be released by 
fertilization or thinning + fertilization to grow 
at rates typical for the Chilcotin Plateau. 
However, longer-term results are required  
to determine whether this interpretation is 
correct because pine responses to single 
fertilizer application in unrepressed pine 
stands generally last 3–6 years. 

 
From an operational perspective, if these 

treatments are judged to have long-term 
benefits, they could be applied after the risk 
of attack from the mountain pine beetle has 
passed. A typical management scenario 
would be to thin, wait 2 years, and then 
fertilize. 
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Figure 2  A typical repressed pine stand. 

Figure 3  Response of a repressed pine to 
fertilizer (left) compared to a non-
fertilized tree (right).  
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