
Final Project Abstract: 
This comprehensive and integrated project extends and enhances research on soil physical 
conditions, and their effect on productivity in BC’s forests. During the past year, we collected 
updated information on tree survival and growth, and site productivity estimates for 71 
rehabilitated landings in three forest districts, in comparison to adjacent plantation areas that did 
not experience soil degradation. Results from this work were integrated with similar 
measurements obtained in previous years, and indicate that average site index estimates for 
rehabilitated landings, as determined by the growth intercept method, were similar to, or greater 
than, site index determined in the adjacent plantation for trees with 5-10 years of growth above 
breast height. These results illustrate the potential benefits of carrying out soil rehabilitation 
treatments to improve timber supply, but we also observed reduced shrub cover, forest floor and 
coarse woody debris on the rehabilitated areas, in comparison to plantations, suggesting that 
recovery and replacement of displaced topsoil is a valuable strategy for complete restoration of 
soil conditions and ecosystem function. We also visited 91 rehabilitated landings in the Salmon 
Arm area where tillage was carried out to improve soil conditions, but forest regeneration was 
largely left for natural regeneration. Our investigations have shown that natural regeneration did 
not lead to adequate stocking levels, and that in order to receive the full benefits of soil 
rehabilitation investments, tree planting should be carried out to establish the new forest. To 
evaluate soil factors limiting the growth of tree roots in a variety of soil types, we reported the 
results of a study where lodgepole pine was grown in raised beds in a clay loam soil compacted to 
three levels, and with three watering treatments. Compaction and moisture both had significant 
effects on seedling survival and growth. We examined the relationships among soil mechanical 
resistance, moisture content, air-filled porosity, and tree growth, and observed that commonly 
accepted thresholds of growth limiting factors appeared to have significance for lodgepole pine. 
We calculated the number of days when soil moisture levels were within the least limiting water 
range (LLWR), and a found that seedlings had better survival, were taller and had greater 
diameter and root growth where soil moisture levels remained within the LLWR for longer 
periods during this experiment. A greenhouse study with similar objectives was completed on a 
silt loam soil and results will be available in 2004, while an additional study was initiated in 
raised beds to examine these relationships for a loamy sand soil. We also evaluated soil physical 
conditions on field sites. At Aleza Lake, we observed a pattern of increasing soil resistance 
throughout the summer as soils became dry, and then the soils became softer in the fall when soil 
moisture was restored to higher levels. Soils on the rehabilitated sites at Aleza Lake did not 
become so dry and hard as was observed in other studies, however, which could relate to 
ecosystem characteristics, or to weather conditions experienced during 2002. Results for the site 
at Lynes Creek, while not shown in this report, followed a similar trend of increasing then 
decreasing soil mechanical resistance, in opposition to the trend for soil moisture. We present a 
conceptual plan for improving efforts to predict and evaluate soil compaction in BC’s forests. The 
predictive methods should improve decision making regarding when soil moisture status is 
compatible with harvesting operations that will not cause damage to soil. The concepts for 
improving compaction evaluation could have application where visual and field based indicators 
of compaction suggest the need for more detailed assessments, and estimations of the effects of 
compaction on plant growth. Results from this project will improve soil conservation planning 
and stewardship of BC’s forest soils. 
 


