
Executive Summary:  FIA FSP Y103055  

SCHIRP: ecology and management of ericaceous shrub-dominated 
ecosystems in coastal BC 

Project Purpose and Management Implications 
SCHIRP (Salal Cedar Hemlock Integrated Research Program) was established in the 1980s to study poor 
conifer growth on sites dominated by ericaceous shrubs and to develop tools to improve conifer growth. 
Information from these studies has led to improved management of conifer regeneration on these sites, and new 
information refines these practices.  The well-designed long-term trials support investigation of current questions 
of biodiversity, ecosystem function, and carbon sequestration. 
We study the underlying cause of the differences between CH and HA sites in the CWHvm and examine the 
hypothesis that differences in nutrient supply and plant species distribution between CH and HA stands are the 
result of small but ecologically significant differences in soil moisture and redox, such that CH sites are more 
frequently waterlogged than HA sites.  This study gives us new tools for management decisions; improved 
predictions of response to fertilizer treatment are possible. 
We identify mycorrhizae of western hemlock and determine their abundance and diversity in mature CH and HA 
forests and in fertilized and unfertilized CH plots, building on our previous studies. We determine if any 
fertilization regime creates a mycorrhizal community approaching that of mature forests and describe the 
variation that is observed.  This study adds to our knowledge of diversity and ecosystem function, and provides 
information about the effects of forest management on non-target species. 
We sample humus and soil of the forest floor in fertilized and unfertilized plots to identify and assess abundance 
of soil microbes and to determine nutrient (C, N, P) cycling and storage. We assess the potential of different 
fertilization treatments to increase carbon stores in humus and soil.  This information will assist in the calibration 
of carbon stores in forest soils, and the value of fertilization as a tool to enhance carbon sequestration in these 
forests. 
We applied fertilizer treatments at Kennedy Lake, and at the Vaccinium Trials, as per establishment plans. The 
long-term objective is to confirm the repeatability of North Island findings across Vancouver Island on these site 
types. 
Conifer growth measures are complete for the Vaccinium Trials and the 1988 SCHIRP Installation.  Vaccinium 
Trials measures will be analyzed with 5-year post-fertilization measures when they are obtained to determine if 
broadcast fertilization improves growth on these site types.  SCHIRP Installation measures will be analyzed to 
further quantify the effect of fertilization on these sites. 
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Methodology Overview 
Study Area, Field Measures and Sampling 
The SCHIRP study sites are located at low elevations on northern Vancouver Island, between Port Hardy and 
Port McNeill, British Columbia, in the very wet maritime Coastal Western Hemlock (CWHvm) biogeoclimatic 
zone.  Studies were expanded to the Kennedy Lake Flats near Ucluelet, in the CWHvh, and to Vaccinium sites 



at higher elevations on both northern and southern Vancouver Island.  The treatments were implemented at 
other sites as scheduled, the earlier study sites are examined in the research presented here.    
Soil moisture studies were carried out at various old-growth CH, mature HA, and regenerating CH and HA sites 
(7 – 10 year old sapling stands).  The Suquash drainage trial was also examined for soil moisture properties.  
Data was recorded for species compositions, soil horizons, pH, and Eh (reduction-oxidation or redox), as well as 
heights and diameters of the 20 dominant trees in drained (n=12) and control plots (n=5, 0.09 ha square plots).    
The ectomycorrhizal studies focused on the SCHIRP Hemlock Demonstration Trials, as well as near-by old-
growth CH and mature HA forests.  Twelve samples of each of the five forest types were collected.     
Nitrogen and carbon cycling and storage were studied in the SCHIRP Hemlock Demonstration Trials and the 
SCHIRP Cedar Demonstration Trials.  Soil samples from 9 fertilizer treatment types were sampled, resulting in 
108 composited soil samples for analysis.  
Height and diameter (DBH) data were recorded for the 128 plots at the 1988 SCHIRP Installation.  Measures 
were recorded for all living trees of the original 64 trees planted in each plot.    
Laboratory Tests 
Soil moisture measures, including field capacity, saturation, and two points in between were recorded for the soil 
moisture studies following the methods outlined in Sajedi (2010a).  Total nitrogen and carbon measures and soil 
particle size distribution were determined.  Redox was again measured in the laboratory.  Incubation studies 
determined the rates of carbon mineralization.   
DNA extraction, amplification, cloning, and sequencing from root tip samples led to identification and 
phylogenetic classification of ectomycorrhizal fungi from five different forest types.  Molecular analysis also 
verified that western hemlock DNA predominated in most root samples, and statistical analysis showed that 
including or excluding data from five samples where amabilis fir or Sitka spruce DNA predominated did not 
change the results.   
Soil samples collected for nitrogen and carbon cycling studies were sieved prior to laboratory analyses of 
microbial biomass of N, P, and C.  Assessment of hydrolytic enzymes involved in the breakdown of chitin, 
cellulose, and organic P were recorded.  Two lignin degrading enzymes were also examined.  Phospholipid fatty 
acid analysis (PLFA) was used to assess microbial community structure.   
Data Analyses 
To compare drainage site variables among treatments, analysis of variance (ANOVA) was employed.  Species 
composition response to drainage treatments was examined using Principal Component Analysis (PCA).  
Comparison of the old growth CH, mature HA, and second-growth sapling stands’ soil characteristics used a split 
plot design.   
Lim determined ectomycorrhizal fungal diversity by five different procedures including Shannon’s Index and 
observed species richness.  Phylogenetic diversity was examined to take into account evolutionary relatedness.  
Statistical analyses comparing the fungal communities of the five forest types were undertaken.   
To examine nitrogen and carbon cycling in the soils, multi-response permutation procedures (MRPP) with pair-
wise comparisons was used to test for significant differences in all measured variables among (i) organic and 
mineral layers, (ii) redcedar and hemlock forests, (iii) three levels of N fertilization, (iv) two levels of P fertilization, 
(v) two levels of micronutrient fertilization, and (vi) nine treatments (N x P x micronutrients).    
Analyses of the 1988 SCHIRP Installation data is not yet underway, as it was only collected in the third and 
fourth quarters of this final year.  

Project Scope and Regional Applicability 
The findings of our studies apply to the Coastal Western Hemlock Zone’s Montane Very Wet Maritime Variant 
(CWHvm) primarily.  The findings confirm work in adjacent biogeoclimatic Units, and our trials have expanded to 
additional biogeoclimatic units including the CWHvh (very wet hypermaritime variant).   
The project scope includes a balance of empirical results as well as research into the underlying causes and 
ecosystem functions.  The ecological studies have provincial application in that they demonstrate how these 
ecosystem functions may be studied and add to general knowledge; these studies are building blocks for future 
research throughout all forest ecosystems. 

Interim Conclusions 
Our results indicate that drainage could be a useful silvicultural practice for improving the productivity of cedar-
swamp ecosystems in coastal B.C. and that it may be possible to improve tree growth without stimulating loss of 



soil C.  Redox measures might serve as an ecological indicator of site productivity and might be incorporated 
into decision tools for incremental silviculture investments. 
In sapling western hemlock stands on CH sites, fungal species were phylogenetically clustered, with more 
closely related species than expected by chance.  In the older cedar-hemlock or hemlock-amabilis fir stands, 
fungal structure showed phylogenetic evenness, or less closely related species than expected by chance.  This 
is the first report of a shift in patterns of phylogenetic diversity that may be related to stand age. 
Redcedar stands compared to hemlock stands regenerating on the same site type had significantly different 
enzyme activities and microbial composition.  Fertilization had a significant long-term effect on microbial 
community composition. Examination of enzyme activity revealed that the stimulatory effect of N fertilization and 
inhibitory effect of P fertilization on phosphatase activity are apparent 10 years after fertilization. 
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