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Executive Summary of 05/06 Work 
 
Project Purpose and Management Implications: 
The Salal Cedar Hemlock Integrated Research Program (SCHIRP) was initiated in the 1980s with 
the twin objectives of understanding the underlying causes of poor conifer regeneration on sites 
dominated by ericaceous shrubs and of recommending best practices for improving tree growth. 
This year SCHIRP research will consist of continued maintenance of long-term silvicultural trials 
established to assess the effects of fertilization on tree growth in different ericaceous-dominated 
sites. In addition, soil ecology research will address the effect of fertilization on the diversity of 
ectomycorrhizal fungi associated with hemlock, the potential for mycorrhizal fungi to form 
associations with both hemlock and salal, and test the hypothesis that excessive moisture, through 
its influence on the soil microbial community, is the fundamental cause of the poor tree growth 
on CH cutovers. By continuing this successful tradition of coupling silvicultural trials with 
cutting-edge ecological research, we will be able to provide recommendations for best 
management practices of these forest resources with an increased understanding of these 
ecosystems and factors affecting their sustainable productivity.  
 
Project Start Date: April 2004, 3 years,  

• Previously funded by NSERC, FRBC since 1989. 
 
Methodology Overview: 
A suite of long-term silvicultural field trials, coupled with molecular characterization of 
soil microbial and mycorrhizal communities. 
 
Project Scope and Regional Applicability 

- applicable to all sites dominated by ericaceous vegetation in coastal BC; trials 
near Port McNeill, Kennedy Lake and Jordan River on Vancouver Island 

 
Recent findings of note: 
 
Silvicultural Options for Managing S1HA/CH Transitional Ecosystems  
After ten growing seasons, western redcedar and western hemlock saplings show reduced 
long-term response to time-of-plant fertilizer applications when mean plot tree heights 
are compared.  Detectable growth response to the broadcast fertilizer applications of 
treated plots in the spring of 2005 was not anticipated from the 2005 post-growing season 
measures.  Examination of foliar nutrients generally shows a response to the broadcast 
fertilizer application, though in some cases the anticipated response is not demonstrated.  
This trial will be measured again after 15 growing seasons, at which time foliar nutrient 
analysis will be undertaken to determine if a second broadcast fertilizer application is 
warranted. 
 
Long-term effect of fertilization on ectomycorrhizal diversity of western hemlock 



We compared ectomycorrhizal diversity and community composition among three 
fertilization treatments in plots of 18-year-old western hemlock. Of 9 plots, 3 were 
unfertilized controls. Six plots were fertilized in 1987 and 1997; three with 300 kg/ha 
urea; and three with the urea plus 100 kg/ha P. Four sets of 100 mycorrhizal root tips 
were sampled per plot and used for random clone libraries of amplified ITS regions. 
Fungal species were identified from sequenced clones using parsimony analysis. 
Assuming that clones with > 97% identity were conspecific, 86 species were detected 
among 1008 clones. Overall fungal diversity was high and not significantly different 
across treatments. The most abundant species were Craterellus tubeaformis, Cenococcum 
geophilum, Piloderma fallax, and Lactarius pseudomucidus. Species composition differed 
significantly in urea + P plots compared to control plots or plots that received urea alone. 
N + P fertilization resulted in a long-lasting change in the ectomycorrhizae fungal 
community composition. 
 
Fertilization and vegetation control to reduce conifer growth check on Vaccinium-
dominated cutovers at high elevations in coastal BC: 5-year results 
Factorial combinations of ±fertilizer x ±herbicide x three conifer species (western 
hemlock, amabilis fir, yellow cedar) were applied in reforestation trials on two sites in the 
coastal mountains of Vancouver Island, BC that were dominated by Vaccinium species. 
Five-year growth responses were almost universal with herbicide effects, but fertilizer 
only had an effect on western hemlock growth on one site. There were some fertilizer 
effects on biomass and foliar nutrition in earlier years. Control of Vaccinium increased 
soil N availability, but not mineralization rates, suggesting that Vaccinium interference 
with conifer seedling growth was largely through competitive N uptake. We have no 
explanation for why seedlings did not respond well to fertilizer additions, but cannot rule 
out low application rates as a possible cause. Overall, western hemlock outperformed 
amabilis fir and yellow cedar, which grew about the same rate on both sites. This, and the 
greater sensitivity of western hemlock to fertilization, suggests that species responded to 
increased nutrient availability (i.e., Vaccinium control, fertilization) in the order western 
hemlock > amabilis fir > yellow cedar. Ecological mechanisms on these sites differ from 
those on other sites dominated by ericaceous plants, and care must be taken in 
extrapolating results among this problematic family of shrubs. 
 
Growth and Nutrition of Juvenile Conifer Plantations in Response to Fertilization  
and Planting Density on Northern Vancouver Island 
A factorial trial was established to examine the effects of planting density and 
fertilization on the growth of western redcedar (Thuja plicata Donn) and western hemlock 
(Tsuga heterophylla (Raf.) Sarg.) on nutrient-poor (CH) sites and nutrient-medium (HA) 
sites.  Two levels of NPK fertilization were crossed with three levels of planting density 
(500, 1500 and 2500 stems per ha).  Fourteen years after establishment, and 10 years after 
the last fertilizer application, height, diameter and volume were all increased by 
fertilization. Fertilization increased incremental height, diameter and volume growth 5-10 
years since the last application.  Fertilization of CH sites increased periodic annual 
increment (PAI) by 168% and 1228%, respectively for cedar and hemlock; fertilization of 
HA sites increased PAI by 262%. Volume growth response to fertilization was, 
qualitatively, greater on HA than on CH sites.   Increasing planting density reduced 



height and diameter growth only in CH plots.  Growth of both species was closely 
correlated with foliar P concentration on CH sites and with foliar N concentration on HA 
sites. 
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