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Variable retention harvesting has been increasingly adopted as an alternative to clearcutting in British 

Columbia. Variable retention is a type of partial harvesting in which patches of live trees of various 

patterns and densities are left standing on harvested sites. This study examines two broad categories of 

variable retention harvesting, aggregate and dispersed retention, for their potential in maintaining soil 

enzyme activities after harvesting. Extracellular soil enzymes play a key role in nutrient cycling 

because they catalyze processes that degrade complex organic compounds to release plant-available 

nutrients in the forest soil. Harvesting may affect enzyme activities as it modifies soil physico-

chemical characteristics and the soil microbes responsible for much of the enzyme production. 

However, variable retention harvesting may be able to reduce the impacts of clearcutting to the soil 

environment as the retained trees provide continuous supply of energy in forms of litter input and root 

exudates. Soil samples were collected five years after harvest from the STEMS installation, a second 

growth even-aged Douglas-fir/western hemlock/western redcedar forest in the coastal western 

hemlock (CWH) biogeoclimatic zone located in the Snowden Demonstration Forest near Campbell 

River, Vancouver Island. The treatment blocks being studied are the aggregated and the dispersed 

retention treatments, as well as the clearcut and uncut areas. The activities of β-glucosidase, N-acetyl-

glucosaminidase, phosphatase, phenol oxidase, and peroxidase were measured by performing enzyme 

assays on soil samples collected from four random locations in the clearcut and control plot; from the 

centre, edge and 10 m, 20 m, and 30 m along a northerly transect from the edge of four replicate 0.2 ha 

tree patches in the aggregate retention plot; and from beside the tree and 10 m, 20 m, 30 m along a 

northerly transect from four replicate trees in the dispersed retention plot. Five years after harvest, the 

effects of harvesting could still be detected through enzyme assays. The clearcut plot was found to 

have the lowest enzyme activities. In addition, the dispersed retention plot had more similar enzyme 

activities across the treatment compared to the aggregate retention plot, where enzyme activities 

decreased with increasing distance from the retention trees. Dispersed retention appears better than 

aggregated retention in maintaining soil enzyme activities closer to the uncut conditions across the 

harvested site. 
 


