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Forest management practices often result in soil disturbance and compaction, which in turn strongly 
affect ecosystem stability and site productivity. Bulk density (BD) is traditionally used to measure 
soil’s compaction state, but BD is strongly influenced by texture, organic matter content, and other soil 
properties. Consequently, it has been difficult to determine thresholds for ecosystems that are at risk 
based on bulk density measurements alone. On the other hand, relative bulk density (RBD, field 
BD/reference BD) is independent of soil texture and organic matter content, and RBD has been 
suggested (Carter 1990; Hakansson and Lepiec 2000) as a useful integrate index of soil compaction 
and crop growth, yet its usefulness has not been proven for forest soils and tree growth. 
 
The objective of this study was to evaluate thresholds for RBD in relation to tree growth. A total of 
283 bulk density soil samples were collected from eight forest sites throughout the Interior of British 
Columbia (BC), and liquid and plastic limits, particle density, oxidisable organic matter, total carbon, 
particle size distribution, and Fe, Al oxides were analyzed. The reference bulk density (i.e., maximum 
bulk density – MBD, determined by the standard Proctor test) values were predicted based on the 
relationship between MBD and these soil physical and chemical properties (Zhao et al. 2008), and 
RBD values were determined accordingly. Tree height growth at these eight sites was measured from 
2000 to 2007, and the relationship between tree height growth and soil RBD was assessed. 
Relationships found in this study have implications in the assessment of forest soil 
compaction status and its effect on site productivity. The results will also help predict and 
monitor soil behaviour and associated tree performance in response to timber harvesting and 
site restoration. 
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