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The Quesnel timber supply area 
is dominated by stands of lodgepole 
pine. Extensive mortality of pine-
dominated stands by MPB has occurred 
and there is a concentrated effort to 
harvest the recently-killed and any 
remaining susceptible stands. Regional 
harvest projections also indicate a 
significant timber volume shortfall over 
the next 25 – 60 years and so a 
principle concern to forest managers is 
how best to regenerate newly-harvested 
stands. This FSP-funded project (No. 
Y07-1160) addressed this issue by 
linking field estimates of forest floor and 
soil organic matter (SOM) with 
simulated outcomes of the different 
options using the ecosystem model, 
FORECAST. 
 Measures of forest floor and 
SOM pools were obtained in August 
2006 from beetle-killed lodgepole pine 
stands in the timber harvesting land 
base (THLB) of Canfor’s Quesnel 
Division that were slated for salvage 
logging. Potential sampling sites were 
identified using existing PEM (Predictive 
Ecosystem Mapping) and THLB maps 
and then verified using standard field 
methods. Sampling was restricted to 
sites with roughly a mesic moisture 
regime. A series of representative sites 
were selected within this general 
moisture regime that varied in their 
nutrient regime from very poor to rich. 
Soil texture and coarse fragment 
content (> 2mm) were determined from 
standard soil procedures. Samples were 
analyzed in the laboratory for bulk 
density. Carbon and nitrogen content 
were derived using a commercial C and 
N analyzer with estimates obtained for a 
composite sample from the forest floor, 

and each of two sequential 30 cm soil 
layers. 

The main objective of the 
modeling exercise was to simulate a set 
of stand-level strategies designed to 
mitigate MPB susceptibility and 
determine their effect upon SOM C, 
forest floor mass, and the associated 
nitrogen content, measures that Canfor 
is monitoring as part of its SFM 
program. First, the FORECAST model 
was used to simulate the development 
of salvage-logged stands using their 
SOM content from the field study as a 
starting condition, in conjunction with 
various management options. In this 
regard, the simulated stands were 
planted to varying proportions of pine 
and hybrid spruce (80% lodgepole pine 
+ 20% Interior spruce, 20% pine + 80% 
Interior spruce), without and with 
fertilizer (the latter case, applied in years 
20, 25 and 30 at a rate of 200 kg N ha-

1). An understory shrub and grass 
community was included in all 
simulations. The starting site index for 
the simulations was derived from the 
field estimates. Thereafter, site index 
was permitted to vary so as to 
determine how management activities 
affect the inherent productivity of the 
site. 

FORECAST output then was 
linked to the Shore and Safranyik MPB 
susceptibility rating (SR) model and the 
latter used to calculate the change in 
stand susceptibility over time. Under the 
SR model, stand susceptibility to MPB 
attack can be predicted as a function of 
susceptible basal area, age, density, 
and location; the first three variables can 
be influenced by management practices. 
The linked FORECAST-SR model was 



used to calculate potential rotation 
lengths for all of the species-planting-
fertilizer combinations, according to 
each of three criteria: 1) Minimal 
acceptable MPB susceptibility (the 
rotation length where the susceptibility 
index equals 20%), 2) Culmination of 
mean annual increment (MAI), and 3) 
Maximum expected net benefit 
(calculated from the susceptibility index 
times merchantable volume, at each 
year in the rotation). Each rotation 
length was used with each species-
fertilizer combination as the basis for 
five consecutive rotations of whole-tree 
harvesting. The forest floor, SOM and N 
pools were calculated from FORECAST 
output for each rotation. This protocol 
will thus determine which management 
strategies for MPB can produce the 
highest net benefit (in terms of mid-
rotation and long-term volume) without 
unduly compromising the soil-based 
indicators of SFM. Trees in each 
rotation were harvested using a clear 
cutting method in which 90% of the 
stems, 50% of the branches and 30% of 
the foliage were removed.  

Results indicate that 1. 
Harvesting at the culmination of mean 
annual increment (MAI) consistently 
produces the highest merchantable 
volumes with no risk of soil degradation 
in site series with the lowest (the 
SBPSdc 03) or highest (the SBSmc02 
01) soil organic matter content. 
Harvesting according to MAI also 
generally has the longest rotation 
lengths. If CANFOR were to implement 
subsequent harvesting practices on 
short rotation then, 2. In pine-leading 
stands on nutrient-poor sites (the 
SBPSdc 03, for example), harvesting 
that maximizes net expected benefit 
(MENB; a criterion that accounts for 

both merchantable volume and stand 
susceptibility to MPB) is the most 
feasible strategy. In unfertilized stands, 
this introduces a risk of soil organic 
matter degradation that can, however, 
can be mitigated with fertilizer. 
Fertilization has the added benefit of an 
increased merchantable volume and 
reduced rotation length. 3. In spruce-
leading stands on nutrient-poor sites, 
MENB generates the highest volumes 
but rotation lengths are too long to be 
appropriate for short-rotation forestry. 
The MPBS strategy (a criterion that 
accounts only for stand susceptibility to 
MPB) generates reasonable 
merchantable volume with no risk of 
SOM degradation and no necessity for 
fertilization. 4. In pine-leading stands on 
nutrient-rich sites (the SBSmc2 01, for 
example), good merchantable volume 
production can be generated by 
harvesting according to MENB but there 
is a risk of long-term SOM degradation 
that is only partially mitigated by 
fertilization. 5. In spruce-leading stands 
on nutrient-rich sites, MENB generates 
the highest volumes but rotation lengths 
are too long to be appropriate for short-
rotation forestry. Good merchantable 
volume production can be generated by 
harvesting according to MPBS but there 
may be a risk of long-term soil 
degradation. 

To ensure adherence to 
Indicator 2-1: (Biological components of 
forest soils are sustained) without the 
necessity for costly intervention 
(fertilization, for example), those site 
series within Canfor’s THLB with lower 
SOM C content should be managed 
carefully to ensure that soil organic 
matter pools are not degraded 
unnecessarily. 

 
 


