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Nichyeskwa Creek Tomentosus Stumping Trial: 
A Short-term Assessment 

Introduction. Tomentosus (Inonotus tomentosus) and 
other root diseases can jeopardize the establishment of 
healthy forest stands. Planting suscepdble species on dis
ease-infected sites can result in failed plantations and ex
pensive re-plandng. In the Prince Rupert Forest Region, the 
British Columbia Ministry of Forests (BCMOF) has initi
ated a long-term study comparing stump pulling, range fal
low and deciduous cropping treatments to control 
Tomentosus root disease. The study site, in the Bulkley 
Forest District in northwestern British Columbia, was me
chanically harvested with a feller-buncher and grapple skid
ders in the winter of 1995. In September 1995, the Forest 
Engineering Research Institute of Canada (FERIC) partici
pated in the study by monitoring the post-harvest stump pull
ing. This field note describes FERIC's assessment of produc
tivity and costs for mechanical stumping and relates treatment 
productivity to a pre-determined level of disease infection. 

The B C M O F Trial. BCMOF staff established the trial 
using 40 m by 40 m treatment units, replicated 11 times for 
each treatment for a total of 44 units. Treatments were as
signed to the units randomly. The units designated for 
stumping were classified as having either a high, medium, 
or low incidence of infection. FERIC was conU-acted by the 
BCMOF to monitor the stumping and to state the relation
ships between productivity and infection levels. 

Stumping has been used in other areas of the province as a 
root disease control treatment, either post-harvest or as a 
component of pushover falling. Removing infected stumps 
from the ground exposes the fungus to the air which results 
in drying and subsequent mortality of the root pathogen. 
However, there are several constraints on the use of heavy 
machinery for stump removal. According to the Forest Prac
tices Code Root Disease Management Guidebook, the fol
lowing parameters must be rated low to moderate in order 
for stumping to be conducted: soil compaction hazard rat
ing, soil displacement rating, surface erosion hazard, mass 
wasting hazard, and forest floor displacement. 

A post-ti:eatment survey may be required by the BCMOF to 
determine levels of soil disturbance for die stumped area. 
All treatments will be monitored over die next 20 years to 
determine reduction of disease inoculum and its correspond
ing effect on interior spruce growth. 

Site Description. The study area was located at 
Nichyeskwa Creek in the Sub-Boreal Spruce moist cold 

subzone (SBSmc). The clearcut block was 53 ha in size and 
generally even in topography. The 1.8-ha area selected for 
stumping treatment was well-drained and had an average 
slope of 10-15%, wiUi a south- facing aspect. The dominant 
species were subalpine fir (Abies lasiocarpa (Hook.) Nutt.) 
and interior spruce (Picea glauca (Moench) Voss and Pi-
cea engelmannii Parry) with lodgepole pine (Pinus contorta 
Dougl.) and trembling aspen (Populus tremuloides Michx.) 
as minor species. The average stump diameter was 52 cm 
with an average of 313 stumps/ha. Average stump diameters 
by species were 43, 66, 58 and 56 cm for subalpine fir, in
terior spruce, lodgepole pine, and aspen, respectively. Of 
these species, only interior spruce and lodgepole pine are 
considered susceptible to Tomentosus. For the purposes of 
this trial, all stumps were removed. Operationally, only sus
ceptible species would have been removed. 

July and August of 1995 were quite wet. The BCMOF re
searchers were concerned that the site would be too soft for 
machine ti-afficability and that soil adhesion to the stump 
roots would be a problem. Fortunately, hot and dry weather 
for the month of September allowed suitable conditions to 
prevail for the duration of the stumping treatment. Slash 
loading was light and did not seem to inhibit movement of 
the machine. 

Study Method. Prior to treatment, stump diameters and 
species were recorded. An electronic data logger was used to 
collect data for the time and motion study and removal times 
were combined with the stump number for later analysis. Tim
ing data were collected in the field and tiien downloaded for 
later analysis. The data for stump pulling were analyzed sta
tistically using die STAT module in SAS®. A covariance analy
sis was done for all die data widi die stump diameter as die 
covariate. The diree treatinent levels (high, medium, and low 
incidence of decay) were also analyzed separately. 

Operating Procedure. A John Deere 590D excavator, 
owned and operated by Trevor White Contracting of 
Smithers, B.C., was used in the ti-ial. It was powered by a 
71-kW engine and was equipped with a brush rake and 
hydraulic thumb attachment. The contractor was experi
enced in general excavation work as well as in mechanical 
site preparation, such as piling debris for burning, and pull
ing stumps for road right-of-way constmction. 

The operator exU-acted stumps (Figure 1) by grabbing the 
stem portion above ground between the rake and the thumb 
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Figure 1. Excavator pulling stump with brush rake 
attachment. 

attachment. The stump was then lifted from the ground, 
shaken to remove soil from the roots, and placed up side 
down in the resulting hole. If the roots were broken from die 
stump during removal, the operator grubbed around the edges 
of die hole with die rake to remove the larger root segments. 
Some stumps, especially the larger ones, required digging 
around the base or splitting of die stump before removal. 

Results. Overall productivity for die stumping operation 
was 0.16 ha/PMH (Productive Machine Hour). Productive 
hours included operating machine time only, and did not 
include the time to move the machine between treatment 
units or mechanical and non-mechanical delays. The analy
sis indicated that diameter was the only factor to signifi
cantly affect the time required to remove the stumps (Fig
ure 2). No significant difference between species was found 
at any level of infection, but diameter had a significant ef
fect on the times required to pull stumps. 

Overall, stumping time for all treatments averaged 27s/ 
stump and the time required increased as a polynomial func
tion of stump diameter. 

Using FERIC's standard costing analysis, machine cost with 
a projected 80% utilization rate is calculated at $75/PMH. 
Based on die productivity observed in the field, the treat
ment cost is $469/ha including ownership, insurance and 
interest, but excluding profit, risk, supervision and trans
portation. The productivity observed here for this size of 
machine is typical for this type of work. A larger machine 
would have increased power for quicker stump removal, but 
would also have a higher cost/ha, less maneuverability and 
more potential for soil compaction. Other factors affecting 
productivity that are not assessed in this study are alterna
tive stump pulling attachments and operator experience. 

Conclusion. Control treatments of root diseases in gen
eral have often been delayed owing to uncertainties regard
ing a reUable, cost-effective 0-eatment. Mechanical d-eatment 
may be an expensive altemative to biological treatment, but 
other than planting disease resistant species, long-term results 
of biological treatments are not known. Stump removal times 
averaged 27s/stump at a cost of $75/PMH or $469/ha. 
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Figure 2. Stumping productivity as a function of stump 
diameter. 
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Information. The information contained in this report 
is based on limited field observations and is published solely 
to disseminate information to FERIC members. It is not 
intended as an endorsement or approval by FERIC of any 
products or service to the exclusion of odiers that may be 
suitable. More information on the trial may be obtained 
from: 

Alex Woods 
B.C. MinisU-y of Forests 
Bag 5000, 3726 Alfred Avenue 
Smithers, B.C. VOJ 2N0 
604-847-7500 

C M . Evans, A.Sc.T, Research Technician, Silvicultural 
Operations 
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