
Executive summary 
a) Continuing projects 

 
FIA-FSP Y071010 – Developing indicators of soil productivity, function and biodiversity 
through soil biotic communities 
 
Objectives:  

1. Establish the ecological relationships that are needed to develop a biological 
indicator system for soil health, including: 
• Establish relationships between BEC site series and soil-related species: 
ectomycorrhiza, macro/mesofauna, and cryptogam plants.  Community data will 
include species identification where possible, and indices such as functional 
diversity and evenness of species distribution. 
• Test soil parameters such as N availability, pH, and soil moisture against soil 
biotic communities to examine processes influencing species distribution.  

2. Develop indicator lists for species which are either generalists and widely 
distributed, or specialists and narrowly distributed to well-defined soil conditions.  
Also document species distribution as a function of mineral soil, forest floor and 
coarse woody debris habitat.  

3. Recommend a potential indicators suite for soil productivity. 
 
The study will provide information essential to the development of accurate monitoring 
systems by testing the similarity and uniqueness of soil ecosystems across site series.  
The study will also identify those soil species indicative of certain habitats or soil 
conditions which will provide more sensitive tools in the ongoing research of forest soil 
management.  The research will allow for a more complete biodiversity inventory and 
taxonomy of soil biota in the northern interior, and will lay the groundwork for further 
ecological studies of soil biota and site productivity.  
 
Start and length of project: 

Project began in the 2006 with a 3-year funding commitment from FIA-FSP 
(Y071010).  Second year funding has been confirmed (Y082010).   
 
Methodology overview: 

Five replicates of four site series (the 02 Pl – Cladonia; the 01 Sxw – 
Huckleberry; the 06 Sxw – Oak fern; and the 09 Sxw - Devil’s club) were located in the 
SBSmc2 along the McDonnell Forest Service Road.  The plots have mature stands (age 
class 8) with a varying mix of lodgepole pine (Pinus contorta), hybrid white spruce 
(Picea glauca x engelmannii) and subalpine fir (Abies lasiocarpa).  Full site descriptions 
were undertaken using standard BEC protocol, along with coarse woody debris surveys 
and stand measurements.  Detailed measures of soil properties, including N availability 
and moisture content, along with foliar attributes, were completed in 2006.  Biotic 
communities of ectomycorrhizal fungal species, soil macro- and mesofauna, and 
cryptogam plant (bryophyte/liverwort/lichen) species will be compared across these soil 
gradients.   



Ectomycorrhizal fungal species will be assessed through epigeous mushrooms 
and morphotypes identified from fine roots.  Mushroom surveys will take place two times 
over the typical fruiting period (week of August 22 and September 12) for three years 
with the assistance of taxonomic experts.  Ectomycorrhizal morphotypes on fine roots 
will be assessed on the A. lasiocarpa regeneration (< 1 m tall) found in the understory of 
these sites.  Unknown but commonly occurring morphotypes will be assessed genetically 
(through either BCMOF or UBCO laboratories) using TRFLP techniques and matched to 
species from genetic databases whenever possible.  In addition to species, the ECM 
community will be characterized for its functional diversity using exploration types based 
on mantle features.   
 Soil fauna will be collected in the late spring and early fall over 2 years.  
Specimens will be collected through pitfall traps and high-gradient extractors.  Three 
pitfall traps were installed per plot and set for three weeks, while three microsites of 
forest floor were excavated for faunal extraction.  All samples will be initially sorted and 
counted under a dissecting microscope.  Species identification for collembolas, mites, 
diptera, beetles, millipedes, gastropods etc. will be undertaken with the assistance of 
taxonomic experts.  In addition to species identification and abundance (# of individuals), 
the fauna community will be characterized by diversity within trophic levels (fungivores, 
predators, detritivores etc.) for a comparison of functional differences in food webs 
across site series.   
 The cryptogams (nonvascular, spore producing terrestrial plants including lichens, 
mosses and liverworts) were surveyed over each plot in midsummer of 2006.  Abundance 
of the more common species estimated, and then a timed search of 1 hour was undertaken 
for a more complete species list.  The nature of the substrate (coarse woody debris, forest 
floor or exposed bedrock) for each species was noted.  All community plant, 
ectomycorrhiza and fauna data will be compared using nonmetric multidimensional 
scaling to examine the relationships to site series.  Species distributions will be correlated 
with edaphic characteristics using multilinear or curvilinear regressions and multivariate 
techniques such as principle component analysis (McCune and Grace 2002).   
 
Project scope and regional applicability: 
 The results from this study will of use to individuals and organizations creating 
monitoring programs for assessing land use and forest operations.  This will be of most 
interest to licensees who are developing indicators for Sustainable Forest Management 
Plans, for monitoring of the Forest and Range Practices Act by the Ministry of Forests, 
and for monitoring land use plans administered by the Integrated Land Management 
Bureau.  The results will also be valuable for forest scientists involved in research on 
many fundamental ecological processes, especially the relationships between soil biotic 
communities and site productivity.   
 
Interim conclusions: 
 The cryptogam community has been finalized and a manuscript is in preparation.  
There were clear trends in species richness of this guild (~ 160 species identified) across 
the productivity gradients, with lichen diversity declining as moss and liverwort diversity 
increased.  In addition, the crytogam community diversity on coarse woody debris 
increased with site productivity while terrestrial species declined: 
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 The ectomycorrhizal mushroom community was somewhat limited this past year 
because of the dry weather through August, but we did identify over 85 species.  The 
preliminary results suggest a peak in species richness on subhygric - rich Oak fern sites.  
The collembola community in the first year of sampling revealed 45 species in the forest 
floor, and there was little evidence of a clear pattern in species richness with site 
productivity.  Mite diversity was higher, and also showed only weak differences by site.  
The macrofauna collected through pitfall traps was quite extensive and identification of 
species is still underway.   
 
 
Contact information: 
Marty Kranabetter 
Regional Soil Scientist, Northern Interior 
BAG 6000, Smithers BC V0J 2N0 
Ph # 250-847-6389 or in Victoria 250-356-0023 
Marty.Kranabetter@gov.bc.ca 


