
Project Y092192: Twenty-year effects of mechanical site preparation and burning on soil 

properties and lodgepole pine nutrition in sub-boreal British Columbia 

 

Project purpose and management implictions 
Mechanical site preparation (MSP) has been widely used in northern and central British 

Columbia to surmount environmental constraints to conifer seedling establishment that exist on 

boreal and sub-boreal sites. These factors include low soil and air temperature, excess soil 

moisture, poor soil aeration, and reduced light availability (e.g., Örlander et al. 1990). Although 

the application of MSP has declined since 1990 due to the perceived high cost and potential for 

site degradation associated with these treatments, it is still the most commonly applied form of 

site preparation in northern British Columbia (BC Min. For. 2007). A recent study has suggested 

that moderate use of MSP treatments can be cost-effective and beneficial to the future timber 

supply (Hawkins et al. 2006), but increased understanding of the impacts of these treatments on 

soil properties and tree nutrition is required to weigh the economic and biological costs and 

benefits.  

During the mid-1980s, a large project was established under FRDA (Project 1.10) to 

study the effects of various forms of MSP on conifer performance and soil properties in boreal 

and sub-boreal ecosystems of northern BC. The Bednesti and Tanli experiments, which are 

located in the SBS zone, compare mechanical and burning site preparation treatment effects on 

lodgepole pine. Both pine and soil responses have been assessed at regular intervals over two 

decades. In this project, we collected 20 year soils and foliar data with the following specific 

objectives: (1) to compare the 20-year effects of various methods of mechanical site preparation 

and burning on soil physical and chemical properties and on lodgepole pine foliar nutrient status; 

(2) to compare trends in soil and foliar nutrient levels at year 20 with those identified at years 10 

and 14 at Bednesti and year 10 at Tanli; (3) to determine whether differences in soil nutrient 

levels were reflected in foliar nutrient status; (4) to consider whether 19-20 year lodgepole pine 

growth reflects soil and foliar nutrient levels. 

 

 

Project start date, length of project, and any fomer project numbers or funding sources that 

apply 

This is a 3 year project (originally Y081192) which began in the 2007/08 fiscal year. We 

have now completed our 2nd year of work. Original funding for this project was provided by 

FRDA II. 

 

Methodology overview 

At the Bednesti site, coarse mixing, plow inverting, burned windrow, disk trenching, and 

fine mixing (Madge) treatments are being compared with an untreated control. At Tanli, 

treatments include broadcast burn, disk trenching, and an untreated control. Twenty-year soil and 

foliar data were collected in summer/fall 2007. At each site, and in each treatment plot, three 

sample locations were systematic-randomly located in the vicinity of three randomly selected 

tagged lodgepole pine. Soil core samples to assess bulk density were collected at three mineral 

soil depths (0-3 cm, 0-10 cm and 11-20 cm), and samples for chemical analysis were collected at 

depths of 0-10 and 10-20 cm, and from the forest floor in the untreated control. Foliage samples 

were collected from 15 randomly selected target pine in each plot according to Brockley (2001). 

Lab analyses was conducted using standard procedures by the Ministry of Forests and 

Range laboratory (Glyn Road, Victoria, BC). Soil bulk density was determined and soil chemical 

analysis was carried out to determine total C, total N, pH, conductivity, available P, mineralizable 

N, available ammonium-N, available nitrate-N, and exchangeable cations. For foliage samples, 

needle mass was determined based on oven dried material. Foliar samples were analyzed for Al, 

B, Ca, Cu, Fe, Mg, Mn, P, K, S, and Zn.  



Soil and foliar data that were collected in years 5, 10, and 14 following site preparation 

were reviewed and re-analyzed concurrently with the analysis of 2007 data. Analysis of variance 

was used to examine differences between treatments in soil physical and chemical properties, and 

in lodgepole pine foliar nutrient status at each of the sites, by year.  

 

Project scope and regional applicability 

This project takes place in the Northern Interior Region, and will be applicable to boreal 

and sub-boreal sites where lodgepole pine is regenerating. 

 

Interim conclusions 

We cannot present results prior to publication in a scientific journal. Publication of a 

journal article and an extension note is planned for 2010. 
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