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Forested ecosystems are essential in supporting terrestrial 
species on Earth, and forest products contribute 

Columbia, conventional forest and range management 
has historically considered multiple-use landscape resources 
independently with little consideration towards the potential 
value of forage for livestock and wildlife, or the potential 

is the complementary integration of range and forestry land 
use practices. Our objective consists of testing the integration 
of forage and timber management to improve forage quantity, 

test two hypotheses: 
Hypothesis 1 -  20 m width strip–thinning will maximize 

forage yield and quality and Hypothesis 2 - 20 m width thinning 
will sequester more soil carbon than uncut control or 10 m and 
15 m thinning. In B.C, a mid-rotation forest of planted 45-year 
old lodgepole pine was harvested July 2018 at 10 m, 15 m and 
20 m width strips in three adjacent forest sites at an elevation 

range between 1340 – 1400 m. Baseline data including tree stand 
density, understory plant species composition, and soil carbon and 
nitrogen were collected pre-harvest, June 2018. An agronomic 
seed mix was broadcast at 12 kg/ha: 30% Dactylis glomerata, 
30% Bromus riparius, 30% Thinopyrum intermedium, and 10% 
Trifolium repens was seeded in October 2018. Field experiments, 
laboratory analysis and remote sensing were used in the second 
phase of this research to monitor forage quality and quantity, soil 
total carbon, nitrogen and organic carbon as well as soil carbon 

all strip widths are enhancing 1.3% more forage yield and quality 
than the uncut control. The strips have shown a more diverse 
species community composition than the uncut forest areas. We 
also found an equal increment of soil total Nitrogen in 20 m strips 
and control (0.19%) with a slight low nitrogen in 15 m and 10 m 
strips (0.18 & 0.17% respectively). Uncut Control and 10m strip 
provided an equal amount of total carbon (3.93%), the 20m strip 
and 15m strip provided 3.92 and 3.31%respectivelly. Our results 
provide evidence for optimizing land use in silvopasture. 

STRIP-THINNED SILVOPASTURES:
Evaluating the potential for increased forage productivity and soil carbon sequestration
Article by Steven Kega, MSc. Student in Environmental Science. Thompson Rivers University

Dr. Lauchlan Fraser at Thompson Rivers University was awarded a NSERC Industry Research Chair 
in Ecosystem Reclamation in 2018. Under this new initiative, exciting research relevant to a variety of 
aspect of the beef industry is being undertaken by graduate and honours students at Thompson Rivers 
University. The following three articles highlight some of the on-going research by students in that 
lab including silvopasture, ecologically based weed management and plant response to grazing.

from Thompson Rivers University
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compared to the uncut areas. 
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Steven analyzing the effect of strip thinning widths on soil total nitrogen 
and total carbon and how they differ compared to uncut areas. 
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Spotted knapweed infestations have threatened western grasslands since the late 1800s. Our objective was 
to control spotted knapweed and establish desirable perennial grasses by using several combinations of 
commonly used weed management practices while addressing soil chemistry, allelopathy and soil seed bank 
as contributing factors.

ECOLOGICALLY BASED WEED MANAGEMENT IN RANGELANDS

TBC at the Laurie Guichon Memorial Grassland 
Interpretive Site, which is dominated by spotted 
knapweed. A split-split plot design was used with 

herbicide treatment being the whole plot, ash concentration 

Tordon 22k was applied in July, 2018 at a rate of 2.25 L/ha. 
Wood ash was applied in October 2018 at rates of 0 g/m2, 100 
g/m2 and 1000 g/m2. Seed treatments consisted of a mix of 
33% bluebunch wheatgrass-66% Sandberg’s bluegrass (1), 
100% crested wheatgrass (2), 100% intermediate wheatgrass 
(3) and no seed (4) and were broadcast in November 2018. 

Baseline plant species were sampled before treatment for 

plots and resampled in the following year. Plant Root Simulator 
(PRS) probes were deployed for one month during April and 
June. PRS probes are ion exchange resin membranes that are 
inserted into the soil to measure plant available nutrients.

Preliminary Results: 
Herbicide effectively reduced knapweed cover, but the space 

providing evidence that the risk of secondary invasion is high. 
Knapweed had a mean increase of 10% in unsprayed plots and 
mean decrease of 28% in herbicide treated plots. Cheatgrass 

were not sprayed (7% mean increase), 
suggesting that other factors, such as 
climatic conditions, contributed to the 
increase in cheatgrass.  There was no 
evidence of any of the seeded species 
germinating after one year. 

Previous research states spotted 
knapweed is effective at utilizing soil 
nitrogen which gives it a competitive 

advantage over native plants.  Nitrate levels were higher in the 

by the decomposition of the decaying knapweed plants which 

Above: Diagram of replicate site design with red representing “herbicide” 
treatment and yellow representing “no herbicide”. Each treatment strip 

seed addition (#s).
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Article by Rachel Whitehouse, MSc Candidate, Thompson Rivers University
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for the between subject effects of herbicide and ash amendment. 
We concluded that there is some effect of herbicide and ash 
application on nitrate levels in the soil but the mechanism is not 
quite understood. 

We will measure soil and vegetation changes into the second 
year post treatment before concluding on the success of each 
treatment. 

This research was made possible with the support of Ministry 
of Forests, Lands, Natural Resource Operations and Rural 
Development; BC Ministry of Transportation; Nicola Watershed 
Community Round Table; Grassland Conservation Council of 
BC; BC Cattlemen’s Association. 

Bulls For Sale
BY PRIVATE TREATY & EXCLUSIVELY AT THE

45th Vanderhoof All Breeds 
Bull Show & Sale

April 11th, 2020



72  | March / April 2020  www.beefinbc.ca

Grazing affects plants at both an 
individual level and community 
level. At an individual level, 
plants are capable of changing 

their characteristics in order to become 
more resistant or tolerant to grazing. At a 
community level, grazing changes which 
species are present and their abundance, 
ultimately affecting biodiversity. Knowing 
this, grazing can be used as a tool to help 
manage grasslands. The objectives of this 
project were to observe the differences in 
individual and community characteristics 
between grassland sites that have been 
continuously grazed and those where cattle 
grazing has been prevented.

Sampling was performed at sites in 
Drum Lake pasture near Merritt and 
in the Lac du Bois grasslands north of 
Kamloops. Treatments included areas that 
had been continuously grazed, not grazed 
for one season, and a range reference 
area in Merritt that had been fenced from 
grazing since the area’s construction in the 
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Comparison of treatments in the Drum Lake pasture near Merritt, from left to right: not grazed for one season, 
continuously grazed, and range reference area treatments

Exclusion cage at Merritt site, constructed to prevent cattle grazing

PLANT RESPONSE TO GRAZING:
Observing Changes in Community Structure and Individual Characteristics

Undergraduate Research Project conducted by Sarah Bayliff

A four-month undergraduate research project throughout the summer of 2019 examined how plants respond 
to grazing. 
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1920s. Individual plant characteristics 
were assessed by taking measures 
of height, number of stems, and leaf 
area. Community characteristics were 

and biomass clippings. Analysis of the 
Merritt site showed continuously grazed 
grasses had lower heights, produced 
fewer stems, and had a smaller average 
leaf area than grasses within the range 
reference area. These lower measures 
of plant characteristics suggest that 
grasses will reduce their morphological 
characteristics in response to grazing, 
attempting to become more resistant to 
this disturbance. Spotted knapweed, an 
abundant invasive species at the Merritt 
site, also showed reduced height in 
continuously grazed areas, likely due to 
cattle grazing the plant. This provides 
evidence for both the palatability of 
knapweed, as well as for the use of 
targeted cattle grazing as an attempt 
to control this species. Measures of 
community characteristics revealed that 
the reference area had lower counts of 
species richness than other treatments. 
This result indicates that grazing can 
increase species richness and biodiversity 
by causing defoliation of dominant 
species, allowing for less competitive 
species to successfully grow.

The results from this study provide 
evidence that grazing can affect plants 
at both an individual and community 
level. This is important for management 
practices as grazing can help increase 
biodiversity, produce plants that are 
resistant to grazing, and control the 
growth of invasive species, all while 

of the grassland simultaneously. 


