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Second year response of plant communities;
The SBS Long-term Soil Productivity Study.
Introduction

Simple
treatments can
restore
productivity to
landings on
many common
soil types.

The soil conservation guidelines of the B.C. Ministry
of Forests were implemented to protect forest soils from
unnecessary and possibly detrimental soil disturbance.
Two types of disturbance in forestry, compaction and
organic matter removal, were considered potentially
large threats to sustained forest productivity. Because
the consequences of such changes to forest soils are not
well documented, experiments on compaction and organic matter removal were undertaken in British Columbia and throughout North America as part of the
long-term soil productivity study (LTSPS). In this note,
we describe the effect of compaction and organic matter
removal on plant communities in the Sub-boreal Spruce
zone of central British Columbia.
After harvesting, and especially where there is
extensive soil disturbance, plant communities change.
This could be of immediate consequence, since vegeta-

tion can compete and reduce crop tree growth early in
the rotation, especially on mesic to wetter site series. At
the same time, vegetation is needed as habitat and food
for insects, birds and other wildlife, while plant roots
protect and maintain soil structure and soil food webs.
While it is difficult to understand all the implications
of changes to plant communities, we can start by documenting how susceptible plant communities are to the
more extreme ranges in forest disturbances.

Methods
The long-term soil productivity study was established
in three subzones of the Sub-boreal Spruce (SBS) biogeoclimatic zone: the SBSmc2 near Topley; the SBSwk1
near Prince George; and the SBSdw2 near Williams
Lake. The experimental design included all possible
combinations of three levels of soil compaction (no compaction; light compaction (2 cm impression); and heavy
compaction (4 cm impression)) and three levels of organic matter removal (tree bole removal only; wholetree harvesting; and scalping (all slash and forest floor
removed to expose mineral soil)). All plots were situated on predominantly zonal or mesic sites (01 site series). We monitored the change in plant communities
two years after soil treatments by recording the species
present on each plot for each stratum (shrubs, herbs and
mosses) and their percent cover.
The plant communities at the three sites were not
directly comparable, because many plant species do not
occur across the SBS. For example, pine grass is much
more abundant in the SBSdw2 than elsewhere. Rather
than focus on individual species, we looked at the effect of the soil treatments on overall vegetation structure and species richness.

FIGURE 1. Some forest understory species, such as black twinberry (Lonicera
involucrata) survived logging disturbance, but were removed along with forest floors
in the scalped treatments.
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Plant cover

Plant cover at 2 years was reduced by organic
matter removal for all the strata except mosses (Table 1).
Most shrub and herb species resprout from roots, rhizomes and stem bases after disturbance, but in the scalping treatment, many of these regenerative structures
were removed along with the forest floor. However,
this loss of plant cover was somewhat offset by seedlings of cottonwood, willow, thimbleberry, raspberry,
currant, and sedge that germinated on the exposed mineral soil (Figure 1). Moss cover on scalped plots was as
high as or higher than on unscalped plots because of
pioneer species such as fire moss and haircap moss.
Heavy compaction also had a significant effect
on total plant cover because it killed or damaged plant
roots and rhizomes and the damaged plants recovered
slowly. Light compaction had a similar but less severe
effect. There was no reduction in herb cover because
compaction stimulated the germination of dormant seed
of bronze sedge, bentgrass and willowherb stored in the
forest floor, which offset the decline in density of other
herbaceous species (Figure 2). These three species grew
exceptionally well in compacted soils.

FIGURE 2. Effect of organic matter removal on the source of recolonizing
vegetation in zonal SBS clearcuts.

Species richness

TABLE 1. Average plant cover after 2 years (p < 0.10 is statistically significant)

O.M. Removal
Bole only
Whole-tree
Scalping
Compaction

T
otal cover
Total

Shrub cover

Herb cover

Moss cover

(p = 0.105)
65%

(p = 0.078)
16%

(p = 0.016)
48%

(p = 0.880)
7%

16%
9%

41%
20%

7%
10%

(p = 0.060)

(p = 0.664)

(p = 0.138)

56%
35%
(p = 0.004)

None
Light

57%
54%

19%
13%

37%
37%

9%
10%

Heavy

46%

9%

36%

5%

Species richness (the total number of plant species present) was also affected by the treatments, but the
changes were relatively minor (Table 2). On compacted
plots, total species richness actually increased because a
variety of weedy forbs, grasses and sedges germinated
after soil compaction. Scalping treatments resulted in a
small decrease in total plant species, especially moss species that had been present on the forest floor.
While the number of species remained fairly
constant across treatments, there were changes in species composition, especially for the scalping treatment.
Many forest understorey species were lost after scalping and were replaced by pioneering species that colonized the exposed mineral soil (Figures 3 and 4).

Discussion
Two years after treatment, heavy soil compaction
reduced total plant cover, especially for shrubs. Heavy
compaction together with forest floor scalping caused
the largest reductions in plant cover and richness. This
initial response may be only short term, but recovery of
the plant community could be delayed if soil compaction
reduces plant growth and late successional species are
slow to recolonize. Many studies of soil compaction on
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conifer growth have been confounded because reductions in plant cover and vegetation competition offset
negative effects of soil compaction on tree growth. In
the LTSPS study, we have clipped competing vegetation from around seedlings to reduce this potential confounding effect.
Whole-tree harvesting had little short-term effect on plant communities compared to bole-only harvesting. Removal of all coarse woody debris may have
long-term impacts on plant community diversity, however, because of late successional plant species such as
liverworts and lichens that grow only on decaying
wood. Forest floor removal, on the other hand, had an
immediate impact on plant cover and species composition. The most significant effect of the scalping treatment for forest management was the shift to more pioneer species, especially deciduous shrubs and trees.
These species are likely to cause more severe vegetation
competition to conifers than the vegetation on unscalped
plots. To avoid this risk, along with others such as erosion, it is advisable to minimize the extent of forest floor
scalping in forest operations.
Although treatment effects on plant communities were significant, they were not dramatic. Three factors may have contributed to this result. First, the study
was carried out on mostly medium-textured, well
drained soils with moderate compaction hazard. We
would expect to find a greater compaction effect on soils,
and hence on plant communities, in moist to wet ecosystems with finer textured soils.
Second, there was little mineral soil displacement
in this study. On severe timber harvesting-related disturbances such as landings, the upper mineral soil horizons are typically removed. Changes to plant communities will be more apparent after such disturbances because the best soils for plant growth, and most plant
roots, rhizomes and buried seeds are located in surface
soil layers.
Finally, forest disturbances are common in the
SBS zone and zonal plant communities are well adapted
to a wide range of post-disturbance conditions. Most
SBS forest species are able to grow in both open and
shaded conditions and possess regenerative and dispersal mechanisms that enable them to recolonize sites after disturbance. This is not to suggest that the soil disturbance treatments were of no consequence, but rather
to emphasize the resilience of SBS plant communities
to a range of forestry-related disturbances. For this long
term study, the most important question will be whether
the observed changes in plant communities are simply
a short-term response to disturbance, or reflect more fundamental and profound changes to soil quality.

FIGURE 3. Effect of soil compaction on the source of recolonizing vegetation
in zonal SBS clearcuts.

TABLE 2. Average plant species richness after 2 years (p < 0.10 is statistically
significant)

O.M. Removal
Bole only
Whole-tree
Scalping

T
otal species
Total

Shrub cover

Herb cover

Moss cover

(p = 0.070)
47

(p = 0.173)
11

(p = 0.456)
28

(p = 0.011)
8

50
42

Compaction
None

(p = 0.037)
45

Light
Heavy

47
48

12
11
(p = 0.766)
11
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11
12

29
27
(p = 0.001)
25
29
30

9
5
(p = 0.056)
8
6
6
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FIGURE 4. Some plant species, such as bronze sedge (Carex aenea) responded well to forest floor scalping.
The seed from this species lay dormant in the mineral soil since the last forest fire and germinated after the forest
floor was removed.
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