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FIA-FSP project number and title: Y061085. Impact of retaining woody debris 
and forest floor habitats on stand level diversity of soil collembola 
 
Project purpose and management implications:  
 The objective of this study was to determine for all 3 LTSP replicates in 
the Sub-Boreal Spruce zone, how the soil collembola communities have changed 
in the 10 years since the soil treatments were applied and how they have 
responded to different levels of structural and habitat loss. Collembola collected 
and preserved in years 1 and 10 from all 3 replicates of the SBS LTSP project 
(including uncut, untreated control plots) were identified and quantified by 
species.  
 This project addresses the importance of woody debris structures and 
forest floor habitat in the preservation of soil fauna biodiversity. This project 
contributes to the scientific underpinnings of our understanding of how different 
stand-level structures and habitats affect mesofauna biodiversity and functioning, 
a topic that is of critical interest not only in BC, but also internationally. 
 
Project start date: April 01, 2005 
 
Length of project: one year 
 
Methodology overview: 
 The study was carried out as part of the BC Long-term Soil Productivity 
(LTSP) Study. The study involved three levels of organic matter removal (OM1 = 
stem (boles) only removed; OM2 = stems and crowns removed; OM3 = stems, 
crown and forest floor removed) and three soil compaction treatments (C0 = no 
compaction; C1 = intermediate compaction; C2 = heavy compaction). The 
following treatments were studied: OM1C0, OM1C2, OM2C1, OM3C0, OM3C2, 
as well as the uncut forest control plots. Two different species of tree were 
planted in each of the harvested plots. Sampling was carried out in years 1 and 
10 post-treatment. Collembola were extracted using a high-gradient extractor, 
cleared in lactic acid, mounted in either Hoyer’s medium (permanent mounts) or 
lactic acid (temporary mounts), and then examined under phase contrast 
microscopy at up to 1000 x magnification. Specimens were identified using 
published taxonomic keys and descriptions.  
 
Project scope and regional applicability: 
 This project was carried out on LTSP plots, so its scope is provincial and 
North American since the LTSP covers much of forested North America. The 
actual sites studied are all in the Sub-Boreal Spruce zone near Williams Lake, 
Prince George, and Smithers. Results are directly applicable to the sub-boreal 
and boreal biomes across the northern hemisphere. 
 
Interim conclusions, inferences or information of immediate use 



 Collembola are among the most abundant groups of soil mesofauna and 
are particularly important in northern soils. Their activities are known to influence 
decomposition rates and nutrient flux, and to play significant roles in regulating 
the abundance and diversity of microbes. Collembolan abundance, species 
diversity and community structure were all affected by the soil compaction and 
forest floor removal treatments. Population numbers and species diversity were 
both significantly reduced in the most heavily impacted plots, and these declines 
were still significant 10 years after the treatment had been imposed. In addition, 
species diversity was lower in the heavily compacted treatment than in the 
controls. Principle Component Analysis suggested that although the collembolan 
communities of the OM3 treatments were still severely impacted after 10 years, 
the communities of plots subject to the less severe treatments were showing 
signs of recovery at two of the three sites. However at  Williams Lake, the 
collembolan communities of the treated plots were still clearly differentiated from 
the control, and in addition, by 10 year post-treatment the treated plots at that 
site had developed large populations of a collembolan species associated with 
environmental stress. There was no evidence that the species of tree planted 
post-harvest had any significant effect on collembolan abundance, species 
diversity or community structure 10 years after planting. 
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