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EXECUTIVE SUMMARY

This document outlines the techniques and procedures that may be employed for
the ecological restoration of 419 ha of IDFxh1 grasslands in the Clcahl traditional
territory of the Splats’in First Nation (Salmon River Indian Reserve #1).  The
Splats’in First Nation has historically used this area for a variety of purposes,
including gathering of food and medicinal plants, hunting, and grazing. The
specific goals of the restoration program are to increase the health of native
vegetation and restore the grasslands to a more natural setting so that traditional
First Nations activities can be maintained.

In September of 2001, 52 sites within IR#1 were assessed to determine the current
ecological conditions within the grassland and open forest communities. We
documented the presence of 120 species of plants, 85 of which were native
species. However, we discovered that most areas within the grassland had been
invaded by noxious weeds (8 species) or introduced (non-native) plants (27
species). In addition to invasion by undesirable plants, much of IR#1 has been
affected by persistent high-intensity cattle grazing that has seriously degraded the
composition of the plant community and the health of the ecosystem as a whole.
Based on the information collected at ecosystem plots, a restoration plan was
drafted to develop a strategy to minimize sources of degradation and restore the
grasslands to a healthier state.

Reducing the abundance and distribution of noxious weed species in the
grassland is one of the important goals of the restoration plan. This may be
achieved through mechanical, biological control, cultural, or chemical treatments.
Any action that is taken with these treatments needs to be reinforced with
effective preventative measures and adequate monitoring to ensure that
reductions in weed species abundance and distribution is maintained in future
years.

The second goal of the restoration plan involves better management of cattle
grazing to levels that are consistent with a healthy functioning ecosystem. This
will occur through the implementation of a range use plan that prioritises a
healthy, productive ecosystem.

It is believed that by controlling these two sources of ecosystem degradation, the
grasslands of the Clcahl traditional territory will begin to return to a naturally
functioning ecosystem where a full complement of ecosystem processes can occur
and First Nations activities can carry on in perpetuity.
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INTRODUCTION
The broad goal of this project is to restore the grasslands on Salmon River Indian
Reserve #1 to a naturally functioning ecosystem so that traditional First Nations
activities can be maintained. Specific goals include:

1. increasing the health of native vegetation
2. restoration of the grasslands to a more traditional setting, including

restoring and encouraging the preservation of those plants used for
food, medicine and ceremonial purposes by First Nations

3. reduction in the number of  exotic plant species
4. maintenance or restoration of ecological processes, habitats, and species

in the ecosystem
5. promotion of sustainable forage production for wildlife and cattle

TARGET RESTORATION AREA
The target restoration area is within Salmon River Indian Reserve #1 (IR#1),
located northwest of Armstrong, BC and east of the Salmon River. The site is in
the North Okanagan Basin ecosection. The low elevation treed areas to the north
of Salmon River Road are in the IDFxh1 biogeoclimatic unit (Okanagan very dry
hot variant of the Interior Douglas-Fir zone), whereas the areas dominated by
grasslands fall within the IDFxh1a (grassland phase of the IDFxh1). The forests on
the sides and top of the mountain lie in the IDFmw1 (Shuswap moist warm
variant of the Interior Douglas-Fir zone) (Lloyd et al. 1990).

Originally, the entire grassland portion of the reserve was to be included within
the restoration area, but upon assessing the site, we reduced the size of the
restoration area to 419 ha of grassland (Fig. 1), to exclude areas previously or
currently used as agricultural fields (grain and hay production) and lands held
under Certificates of Possession (CP). The CP lands may become part of the
restoration project in the future, depending on CP holder interest.

The grasslands of the Salmon River IR #1 have many attributes that make them
suitable candidates for restoration to a representative ecosystem. The
Spallumcheen Indian Band limits access to the grasslands, so off-road use of the
area is substantially less than other grasslands. The Band can also control cattle
grazing by its lease holders. The projected outcome of this program is the
restoration of this site for use as a reference ecosystem for other restoration
activities in the IDFxh.
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Figure 1. Target restoration areas within Salmon River Indian Reserve #1.
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THE STATE OF IR#1 GRASSLANDS

Target Ecosystems: What is supposed to be in IR#1?
Undisturbed grasslands in the IDFxh1 variant typically have a plant community
dominated by several species of grasses (Lloyd et al. 1990). Mesic (medium
moisture) sites should be dominated by Idaho fescue (Festuca idahoensis) and
bluebunch wheatgrass (Elymus spicatus), with lesser amounts of silky lupine
(Lupinus sericeus), arrow-leaved balsamroot (Balsamorhiza sagittata), parsnip-
flowered buckwheat (Eriogonum heracleoides), and junegrass (Koeleria macrantha).
Drier sites should be characterized by the occurrence of pasture sage (Artemisia
frigida), bluebunch wheatgrass, arrow-leaved balsamroot, and silky lupine. On
wetter sites, Idaho fescue, Kentucky bluegrass (Poa pratensis) and stiff needlegrass
(Stipa occidentalis) ought to dominate. In this variant, prairie rose (Rosa woodsii) is
the most common shrub.

There are 4 site series within the IDFxh1a that, in their late successional stages, are
on the British Columbia red- and blue-lists. These are:

Red-list
� Idaho fescue – Bluebunch wheatgrass site series (IDFxh1a/91)
� Big sage – Bluebunch wheatgrass – Balsamroot site series (IDFxh1a/92)
� Big sage –Bluebunch wheatgrass – Idaho fescue site series (IDFxh1a/94)
Blue-list
� Bluebunch wheatgrass – Balsamroot site series (IDFxh1a/93)

Unfortunately, while the appropriate moisture and nutrient regimes occur in the
IR#1 grasslands to produce these site series, none of them are presently in late
successional stages. With proper management of the grasslands, the potential
exists for these ecosystems to develop to these stages.

Uses in the Past: Plant species of special interest to First Nations
Three Elders of the Spallumcheen Indian Band were interviewed to determine
which plants and animals were harvested in the restoration area for food,
medicine, or ceremonial purposes. The intent of this assessment was to determine
what species of plants are important to retain or promote within the area. For
instance, Indian potato (Western spring beauty, Claytonia lanceolata) was an
important plant harvested for food by members of the Spallumcheen Band, but it
is known that “browsing by livestock and the invasion of weedy plants have
caused a deterioration in the habitat of this fragile plant” in many locations
(Parish et al. 1996).
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The following is a summary of traditional use of the Salmon River IR#1, as
determined from interviews with Elders, supplemented with information from 2
books: Plants of Southern Interior British Columbia (Parish et al. 1996), and
Thompson Ethnobotany (Turner et al. 1990). Initials next to information indicates
the name of the Elder reporting the information (CF=Casimir Felix, HD=Helen
Duteau, and MD=Marie David). Additional work needs to be completed to
ensure that the plants were identified correctly and their uses were properly
documented.

Plants in the area that are important for their ethnobotanical properties include:

Berries (some were dried, frozen or canned):
� Soopalalie (soapberries, Sheperdia canadensis): used to make a dessert, called

Indian ice cream  (CF&MD). Also called hooshum berry.
� Gooseberries (Ribes lacustre) (CF)
� Thimbleberries (Rubus parviflorus) (CF)
� Huckleberries (Vaccinium membranaceum and Vaccinium parvifolium) (MD

and CF). Huckleberries were picked close to the powerline in the corner
above grazing area (CF)

� Blueberries (likely Vaccinium ovalifolium) (MD)
� Choke cherries (Prunus virginiana) (MD)
� Saskatoons (Amelanchier alnifolia) (CF, MD)
� Strawberries (Fragaria virginiana) (CF)

Eating and spicing:
� Sunflower (arrow-leaved balsamroot: Balsamorhiza sagittata) roots were

collected (CF). From Parish et al. (1996): all parts of the plant are edible and
were an important source of food, young leaves can be eaten raw or
steamed, some smoked the leaves like tobacco, the taproots were roasted or
steamed, hung to dry and then soaked overnight, the seeds are like small
sunflower seeds, these were dried and pounded to use as a flour.

� Tiger lily (Lilium columbianum) : buttons (roots, bulbs) utilized (CF)
� Wild carrot (water parsnip, Sium suave) roots collected (CF). Also called

wild saccharin, has sweet finger like roots (Parish et al. 1996).
� Indian potato (western spring beauty, Claytonia lanceolata):

“Squawkweena” or “squakena”  was an important source of
carbohydrates, presently replaced in today’s diet by wheat. Harvested in
June, soon after flowering. Steamed like potatoes (red rocks underneath,
make a fire to heat rocks, put grass and sticks and grass that doesn’t stick
to anything, cover with dirt, put another fire on top for 3-4 hours, re-dig
Indian potatoes, cleaned and cooked?, put in bowls (CF)

� Wild ginger (Asarum caudatum): “leket”? only used for flavor (CF) (in other
bands it was used medicinally, Parish et al. 1996)
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� Yellow bell (Fritillaria pudica): little cups upside down (CF) bulbs eaten
raw, boiled or steamed (Parish et al. 1996)

� Chocolate lily (Fritillaria lanceolata): people dig and eat “buttons” (roots,
cobble size) steam like potatoes (CF).

� Indian celery (cow-parsnip, Heracleum lanatum): “kakema”? roots collected,
washed and steamed (CF)

� Wild onions (nodding onion, Allium cernuum) collected (CF)
� Bulb head water leaf: introduced? (CF) From Thompson Ethnobotany:

probably Ballhead waterleaf (Hydrophyllum capitatum), some confusion
about whether it was eaten, but when it was eaten it was the roots that
were eaten.

� Juniper (Juniperus spp.): tea (CF)
� Pasture sage (Artemisia frigida): tea (CF)

For ceremonial purposes:
� Pasture sage (Artemisia frigida) (CF)
� Balsam needles (likely subalpine fir - Abies lasiocarpa)(CF) (outside

restoration area)
� Juniper (Juniperus communis and J. scopulorum) needles  (CF)
� Black birch bark (CF) (probably black cottonwood - Populus balsamifera ssp.

trichocarpa)
� Yellow pine (Pinus ponderosa) used for celebrations (CF)

For tools and baskets:
� Maple tree (Acer glabrum): considered a clean tree, used wood to make

spoons (CF)
� Redcedar (Thuja plicata) roots were used for sewing birch (Betula papyrifera)

bark baskets (HD)
� Cattail (Typha latifolia) leaves: used to make tulee mats or baskets for

drying berries or baskets for winter (CF)

For medicinal purposes:
� Stinging nettles (Urtica dioica): “Sucwmamp” were used for arthritis (but

doesn’t work), you hit it on your arthritis (CF) (also in Thompson
Ethnobotany)

� Black birch bark may have been used for eczema (CF). This is likely black
cottonwood (Populus balsamifera ssp. trichocarpa) (Turner et al. 1990).

Other:
� Buttercup (Ranunculus glaberrimus) is poisonous, children were told their

hand would rot if they touched it (CF and Parish et al. 1996)
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� Snowberry (Symphoricarpos albus): “t’iwacwll” used as a broom to clean
ground, kids would step on the berries in fall as entertainment, it sounds
like a firecracker (CF)

Historically, the grasslands of IR#1 were dominated by a healthy abundance of
grasses, which often reached 0.5 m in height (C. Felix, Band Elder). Members of
the Spallumcheen Band used the grasslands as a source of food and medicine and
for hunting wildlife such as deer, rabbits, black bears, and blue grouse (C. Felix,
Band Elder). More recently, the band has participated in the grazing of livestock.
Between 40 and 50 years ago, 500-1000 sheep grazed the area. At some point
before that, 4-500 wild horses roamed the grasslands (C. Felix, Band Elder). In the
1950’s, portions of the Indian Reserve were leased to ranchers for grazing cattle.
Over the years, the Band has continued to lease many portions of the reserve to
ranchers for cattle grazing, which remains a source of income for the band. Use
had been more controlled in the past, but recently there has been very little
monitoring of areas used by lessees.

The Current State of IR#1
In 2001, we assessed the current state IR#1 by completing ecosystem inventories
at permanent plots throughout the grasslands of IR#1 following Resources
Inventory Committee standards. We assessed the composition of the plant
community and wildlife habitat at plots using procedures outlined in Field
Manual for Describing Terrestrial Ecosystems (British Columbia Ministry of
Forests and British Columbia Ministry of Environment, Lands and Parks 1998).
We assessed range resources as described in Vegetation Resources Inventory -
Ground Sampling Procedures (Resource Inventory Committee 2001).

We completed ecosystem assessments at 43 systematically and 9 opportunistically
located sites in the grasslands of IR#1 during early September 2001 (Fig. 2). In all,
we completed 47 ecosystem plots (full FS882 plots and forage use surveys) and 5
ground inspections plots (including forage use surveys). Once CP-held lands
were excluded from the restoration area, 28 plots were used to assess ecosystems
within the boundary of the restoration area. Plots done on CP lands (n=24) will
still be useful in the future when and if those lands are added into the project.

Results of Vegetation Inventories
We identified 120 plant species at 52 ecosystem plots throughout IR#1 (Appendix
I). A substantial number of the species that we documented were non-native; 8
were noxious weeds and 27 were other introduced plant species. We conducted 6
plots in the Cemetery Lowland portion, 4 in the North Middle Bench, 14 in the
South Facing Slope, 3 in the Western Hillside, and 1 along the road right-of-way
leading to the cemetery (which was included in Cemetery Lowland tallies).
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Figure 2. Location of ecosystem and range use plots completed during September 2001.

Key Plant Species

We documented the occurrence of many of the key plant species that are
indicative of healthy grassland ecosystems (Table 1). However, the frequency and
distribution of these plant species was limited, likely because much of the project
area had been heavily disturbed.

Kentucky bluegrass was the most commonly occurring key plant species in our
ecosystem plots. This was not surprising, because Kentucky bluegrass is highly
resilient to repeated grazing (Parish et al. 1996) and is often found in overgrazed
grassland ecosystems. In mature structural stages, this plant species should occur
primarily in areas with relatively wet soil moisture – not in most areas, regardless
of moisture, as we observed.

Both arrow-leaved balsamroot and pasture sage occurred in areas with drier
moisture regimes that were exposed to minimal grazing pressure. The arrow-
leaved balsamroots that we documented occurred primarily in the dry south- or
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Table 1. Occurrences of key plant species in 28 ecosystem plots conducted in each target
restoration area, Salmon River Indian Reserve #1, September 2001. Each cell lists the number of
plots in which each plant was found and the range of percent cover observed in parentheses.

Plant species

Cemetery
Lowland
(7 plots)

North
Middle
Bench

(4 plots)

South
Facing
Slope

(14 plots)

Western
Hillside
(3 plots) Total

Kentucky bluegrass 6 (1-35) 4 (10-37) 8 (3-40) 2 (3-35) 20
arrow-leaved balsamroot 10 (1-28) 2 (0.9-2) 12
prairie rose 3 (2-5) 7 (1-5) 8 (0.9-3) 5 (0.9-10) 12
bluebunch wheatgrass 8 (1-27) 2 (0.9-25) 10
pasture sage 1 (0.1) 1 (0.09) 8 (0.09-5) 10
silky lupine 2 (0.9) 1 (0.9) 4 (0.9-2) 1 (1) 8
parsnip-flowered buckwheat 1 (0.1) 3 (0.9-20) 3 (0.9-2) 7
saskatoon 8 (1-10) 1 (2) 5

west-facing inclines of the South Facing Slope and Western Hillside areas (Fig. 1).
Pasture sage occurred for the most part in the South Facing Slope area, as well as
minimally in the North Middle Bench and Cemetery Lowland areas.

We documented the occurrence of bluebunch wheatgrass, which is an important
component of healthy grasslands, in 10 of 28 ecosystem plots within the
restoration area. However, upon examination of the distribution of these
occurrences, 8 of the plots with bluebunch wheatgrass were on the South Facing
Slope with low grazing pressure. The other 2 occurrences were within the fenced
Western Hillside area that also received very little grazing. We did not document
bluebunch wheatgrass in 2 considerable portions of the restoration area: the
Cemetery Lowland and North Middle Bench fields. We may not have been able to
detect bluebunch wheatgrass in these fields because it had been suppressed to a
level that was undetectable (identification of grass species from “stubble” is
problematic). However, residual bluebunch wheatgrass may still be recoverable
in these areas once grazing pressure has been decreased and remnant plants are
able to redevelop and become more prominent.

Silky lupine and parsnip-flowered buckwheat occurred in several of the
restoration areas, primarily in areas with little cattle grazing. Saskatoons occurred
only in partially treed areas within the South Facing Slope area.

We did not detect many of the key species that are important for traditional
activities of the Splats’in First Nation. However, we may simply have been unable
to detect these species (particularly spring forbs) because of the timing of our
sampling and the considerable grazing pressure that most areas experienced.
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While the current state of the grasslands may have impacted some of the plants
that used to be gathered for food or medicine, it may also have a spiritual impact.
The degradation of the grassland shrubs around the cemetery that is located
within the restoration area may pose a concern because, according to C. Felix
(Band Elder), the berries around the cemetery should not be harvested because
“these are the berries for the dead people”. Currently, the shrubs around the
cemetery are heavily browsed by cattle and do not likely produce fruit.

Non-Native Plant Species

Unfortunately, we detected substantial occurrences of many species of noxious
weeds and introduced plants in all areas of the grasslands, including the CP-held
lands. We did not sample a single plot that did not have between 1 and 13 non-
native plant species present. Sulphur cinquefoil was the most prevalent noxious
weed in the restoration area, occurring in 23 of 28 plots (Table 2). The coverage by
this noxious weed averaged 25 percent in the plots in which it occurred and
reached 47 percent in one plot in the South Facing Slope area. Hound’s-tongue,
diffuse knapweed, and yellow toadflax were also common noxious weeds in the
restoration area. The most common introduced (non-noxious weed) species were
soft brome, mullein, yellow salsify, quackgrass, and St. John’s-wort.

Results of Forage Use Surveys
Forage utilization was estimated at 4 points along a sampling transect at each
ecosystem plot as per guidelines in “Procedures for environmental monitoring in
range and wildlife habitat management” (Resource Inventory Committee 1996).
Table 3 lists the utilization classes.

Although the number of cattle and timing and duration of grazing were not well
documented, many portions of the restoration area appear to have been heavily
overgrazed, although the amount of forage use was variable within each area
(Fig. 3). All of the Cemetery Lowland area was exposed to heavy grazing (85% of
sites received either heavy or extreme grazing pressure), likely because of its
proximity to the road and the availability of water for cattle. Additionally, hay
had been fed to cattle in this area, presumably to supplement the seriously
diminished supply of grass. The Western Hillside area, which does not have a
water source, had much less grazing pressure; most of the range use plots had
less than 35% utilization. The North Middle Bench area appeared to have been
grazed frequently and most of the plots had utilization levels of at least 35%. The
South Facing Slope area was heavily overgrazed on the lower slopes and near the
water source, but was grazed much less on the steep slope which is far from
water.
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Table 2. Occurrences of noxious weeds and selected introduced plant species in 28 ecosystem
plots conducted in each target restoration area, Salmon River Indian Reserve #1, September
2001. Each cell lists the number of plots in which each plant was found and the range of percent
cover observed in parentheses.

Plant species

Cemetery
Lowland
(7 plots)

North
Middle
Bench

(4 plots)

South
Facing
Slope

(14 plots)

Western
Hillside
(3 plots) Total

Noxious weed
sulphur cinquefoil 6 (2-15) 3 (1-7) 11 (0.09-47) 3 (3-25) 23
hound's-tongue 1 (3) 2 (0.9-1) 1 (0.09) 4
diffuse knapweed 1 (7) 1 (2) 1 (1) 3
yellow toadflax 2 (0.09-2) 1 (15) 3
Canada thistle 1 (1) 1 (15) 2
puncturevine 1 (1) 1
spotted knapweed 1 (25) 1

Introduced
soft brome 2 (1-2) 2 (2-5) 12 (0.09-7) 3 (0.9-1) 19
mullein 4 (0.09-1) 3 (0.09-1) 5 (0.09-2) 1 (1) 13
yellow salsify 1 (0.09) 2 (0.09) 6 (0.09-3) 9
quackgrass 4 (1-28) 1 (3) 3 (0.9-3) 8
St. John's-wort 1 (0.09) 1 (0.09) 2 (0.09-1) 2 (1-2) 6
bull thistle 3 (0.09-

20) 2 (0.09-2)
5

mallow 1 (2) 2 (0.09-0.9) 3

WILDLIFE VALUES
The grasslands are foraging areas for mule deer (Odocoileus hemionus) and white-
tailed deer (O. virginianus) but very little recent sign was seen likely due the
timing of sampling (August-September 2001). Steep south facing slopes had sign
of winter use by deer. Deer were seen in the area in the spring.

Coyote (Canis latrans) use of the grasslands was extensive, likely for foraging for
mice, voles, and shrews. Scats composed of bones or berries were not uncommon.
The skeleton of a coyote pup was found at one plot.

There were a wide variety of birds using the reserve. A red-tailed hawk (Buteo
jamaicensis) nest was found. Turkey vultures (Cathartes aura) were observed
several times. It is likely that there is a reduced number of ground nesting
breeding birds in the area due to the lack of security cover that is normally



Grassland Restoration in Salmon River Indian Reserve #1

ARTEMIS WILDLIFE CONSULTANTS

11

Table 3. Herbaceous consumption classes used to assess range use, September 2001. From:
Procedures for environmental monitoring in range and wildlife habitat management (Resource
Inventory Committee 1996).

Class Range Use Zone Description
Nil (0%) The plants show no evidence of use by livestock or

wildlife.
Slight (1 to 15%) The plants show very little evidence of use by livestock

or wildlife and have the appearance of very slight
grazing. Key forage plants may be topped or slightly
used. Current seed stalks and young plants of key
species show little disturbance.

Light (16 to 35%) The plants may be topped, skimmed, or grazed in
patches. Low-value plants are ungrazed and 60 to 80% of
current leafage of key plants remain intact.

Moderate (36 to 65%) The plants appear rather uniformly grazed. Fifteen to
25% of the number of current leafage of key species
remain intact. No more than 10% of the number of low-
value forage plants are used (moderate use does not
imply proper use). Applied to a use zone, the area is
entirely covered as uniformly as natural features or
livestock facilities will allow.

Heavy (66 to 80%) Key species are almost entirely used, with <10% of the
current leafage remaining. More than 30% of the number
of low-value plants have been utilized. Applied to a use
zone, the area has the appearance of complete search.
Some trampling damage may be evident.

Extreme (>80%) Key species are carrying the grazing load and are closely
cropped. There is no evidence of reproduction or current
seed stalks of key species. Applied to a use zone, the area
has a mown appearance, and there are indications of
repeated coverage. Trampling damage and trailing is
evident.
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Figure 3. Grazing intensities in each target restoration area as determined from range use plots
conducted September 2001.

provided by grasses. Black-capped chickadees (Parus atricapillus) were observed
foraging on seed heads of sulphur cinquefoil and knapweed during winter.

One Columbian ground squirrel (Spermophilus columbianus) colony was noted to
the north of the cemetery. It had a well-developed burrow complex and
approximately 20 individuals were observed.

A long-tailed weasel (Mustela frenata) was found on the road leading up the
South Facing Slope area.

Signs of black bears (Ursus americanus) using the grasslands were common. In the
fall, there was intensive feeding on the berries of saskatoons and choke cherries.
Nearby cornfields were used, but the berries of these shrubs appear to be
preferred.
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There was a great deal of pocket gopher (Thomomys talpoides) activity in the
grasslands. This activity seems to have increased in overgrazed areas.
Unfortunately, the mounds of excavated soil created by the pocket gophers is
ideal for weed establishment. With the control of grazing and subsequent increase
in the coverage by grass species, this activity will hopefully decline.

Winter track transects
We assessed 7.066 km of transects for tracks on 3 occasions during the winter of
2001/2002, completing 7 transects in the Cemetery Lowland, North Middle
Bench, and South Facing Slope areas, along with portions of some CP lands (Fig.
4). We encountered 162 sets of tracks in 12.17 km-days of tracking (i.e., 1 km-day:
1 km of transect 1 day following snowfall). The most commonly occurring species
during the surveys were coyotes (10.7 tracks/km-day), followed by weasels (1.7
tracks/km-day), mice (0.4 tracks/km-day), unknown birds (0.2 tracks/km-day),
deer (0.2 tracks/km-day), and shrews (0.1 tracks/km-day). We also observed
considerable sign of feeding on seeds of sulphur cinquefoil by birds (which
probably spreads the weed through faeces).

 During winter tracking, we observed several interesting trends in the use of the
grasslands by various species of wildlife. Mice and shrews seemed to use the
structure created by rock piles and grasses for access points through the snow
layer. We observed a weasel using the same access points, presumably while
foraging for mice and shrews. It appeared that the structural complexity created
by bunches of grass and rock piles were quite important to these species because
of the access points that they provided. Overgrazing in the fall likely affects the
quality of the grasslands as habitat for these species because it decreases this
structural complexity.

CONCEPTS OF RESTORATION
The stages of a restoration project must include an analysis and identification of
what the problems are, what the cause of the problems are, and what the goals of
the project are. To this end:

The problems with the grasslands were determined to be:
1.  diminished distribution, abundance and health of natural grassland plant

species compared to reported natural ecosystems, and
2. an over-abundance of introduced plant species (weeds).
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Figure 4. Location of track transects completed during December 2001 and February 2002.

The causes of these problems are:
1. invasive non-native plant species, especially noxious weeds, excluding

and out-competing native vegetation,
2. decreased health of the native plant species due to overgrazing, and
3. decreased competition (leading to expansion of weed species) by native

grassland plants due to overgrazing.

As stated previously, the broad goal of this project is to restore the IDFxh1
grasslands on Salmon River Indian Reserve #1 to a naturally functioning
ecosystem so that traditional First Nations activities can be maintained. The
projected outcome of this program is the restoration of this site for use as a
reference ecosystem for other restoration activities in the IDFxh. Specific goals
include:

1. increasing the health of native vegetation,
2. restoration of the grasslands to a more traditional setting, including

restoring and encouraging the preservation of those plants used for
food, medicine and ceremonial purposes by First Nations,
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3. reduction in the number of  exotic plant species,
4. maintenance or restoration of ecological processes, habitats, and species

in the ecosystem,
5. promotion of sustainable forage production for wildlife and cattle.

RESTORATION PRESCRIPTIONS
Effective restoration of the IDFxh1 grasslands of the Salmon River Indian Reserve
#1 requires that the sources of ecosystem degradation be discontinued. This will
be achieved to control of cattle grazing and control of introduced plant species.

Control of Cattle Grazing: Range Management
A critical component to the successful restoration of the Salmon River IR#1 is the
control and prudent use of cattle grazing in the restoration areas through the
implementation of a Range Use Plan (RUP). An effective RUP will consider all
aspects of the landscape, climate, wildlife needs, biodiversity, restoration
objectives, and goals of ranchers when determining the timing, duration, and
level of grazing that should be applied to specific areas. The RUP will set goals for
the grassland, and the effects of the RUP will need to be monitored once
implemented to ensure the goals are being met. To this end, a separate document
was prepared by Jim White, P.Ag., CPRM that commented on the current
condition of the grasslands and past rangeland management. This report suggests
alternative grazing methods that may be used, as well as targets for timing and
extent of grazing to help restore cattle grazing to sustainable levels. Further
consultation with lease holders will be required to determine their needs before a
range use plan is finalized and implemented.

Control of Noxious Weeds and Introduced Plant Species
Several factors have helped noxious weeds and introduced plant species invade
the restoration area and become established. Non-native weeds arrived in British
Columbia through various methods, including in cereal grains and often as
ornamental plants. Because these invaders had few insects or diseases that kill
them in our environment, they prospered readily. Many of these non-native
plants are also unpalatable (or even poisonous) to wildlife and livestock. Thus,
these plants are avoided when livestock and wildlife graze palatable native
vegetation. Overgrazing confounds this imbalance by reducing the vigour of
remnant native vegetation. These two factors create an advantage that allows
weed species to out-compete native vegetation in many cases. This results in
rapid conversion of areas from a natural state to weed-dominated grasslands,
which are less productive.
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Controlling the abundance and distribution of weeds through an effective
integrated pest management plan involves many equally important components.
Integrated pest management uses multiple methods to attack the problem of
noxious weeds and help prevent their spread. The use of multiple methods is
needed because there are at least 35 different species of noxious weeds or
introduced vegetation in IR#1, each with differing life histories that require
control using different approaches. For example, bull thistle and Canada thistle
require different control methods because Canada thistle is able to reproduce
vegetatively from its roots, but bull thistle cannot. Controlling existing weeds is a
single component of IPM and should be supplemented by planning to prevent
further infestations and evaluating the effectiveness of any control measures used.

Control options are itemized for each weed species of concern in Appendix 2. A
summary of the various control approaches is outlined below.

Control of Existing Weed Infestations

Control of existing weed infestations generally involves reducing the viability and
reproduction of existing weed plants in the restoration area. Roadsides and areas
with heavy use by livestock (e.g., corrals, bedding under shrubs) are often sources
of weed seed and thus should be preferentially targeted to prevent further spread
of weeds. In addition, control around the gravel pit on the west side of the
restoration area will prevent the spread of weed seeds in gravel or sand that is
distributed elsewhere. Once the spread of weeds has been reduced, eradication of
existing weed infestations can be attempted through cultural, mechanical,
biocontrol and chemical measures. Simultaneously, the focus of the restoration
process can shift to creating healthier native plant species throughout the
grasslands.

There are many options available to the Spallumcheen Indian Band for the control
of noxious weeds in IR#1 as part of an integrated pest management program.
Possible control measures include: cultural controls, including multi-species
grazing (e.g., sheep or goats), mechanical controls (i.e., hand-pulling, mowing,
digging, ploughing and tilling), biological controls, and chemical controls (i.e.,
herbicides).

Cultural Controls

Cultural methods of noxious weed management are generally aimed at enhancing
desirable vegetation to minimize weed invasion (Sheley et al. 1999a). These
include selective grazing or range use plans, irrigation, multi-species grazing,
burning (sometimes considered a physical/mechanical control) and seeding
disturbed soils. Irrigation is impractical for the restoration area and would not
likely produce the desired plant community. Burning is also not likely to be a
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viable control option until weeds are controlled because burning may exacerbate
the distribution and abundance of some weed species (see Appendix II).

Multi-species grazing

Multi-species grazing is a form of cultural control. Grazing by livestock other than
cattle (i.e., sheep and goats) has proven to be helpful for reducing the abundance
of weeds. Cattle prefer grazing on grasses, while sheep and goats will eat more of
the weedy broadleaf plants (Olson 1999). Goats have even shown a preference for
eating sulphur cinquefoil over grasses. On rangelands with moderate cattle
grazing, one ewe can be added per cow without reducing cattle production
(Glimp 1988). Multi-species grazing is also cheaper and more environmentally
friendly than other methods of vegetation control. As an example, Table 4 shows
a comparison of treatment costs for managing competing vegetation in clearcuts.
Long-term application of this form of control is necessary because many weeds
can recover quickly after the grazing pressure is removed so repeated grazing
may be necessary to achieve the desired result (Olson 1999).
Table 4. Comparison of vegetation management treatment costs in controlling competing
vegetation in clearcuts (Farnden 1992, as cited in Newsome et al. 1995).

Treatment method Range a ($) Average ($) Number of Treatments
Chemical: aerial 105-500 248 1 or 2
Chemical: backpack 300-1200 524 1 or 2
Manual: herbaceous 150-1700 740 2 or 3
Manual: young shrubs/trees 260-1700 804 1 to 3
Biological: sheep 180-1000 465 2 or 3
a costs are for one treatment only

An important consideration in applying a multi-species grazing approach is that
it must be timed in relation to plant phenology. Otherwise, the effects of grazing
may  become additive to cattle grazing and exacerbate the effects of overgrazing.
Ideally, multi-species grazing would occur while weed species are vulnerable and
desirable grass species are not. Weeds are most susceptible to the effects of
grazing when the flowerhead is elevating (or “bolting”). However, if bolting of
target weed species and desired grasses takes place simultaneously (probably late
May or early June), both species may be affected by the grazing pressure and an
alternate grazing time should be selected (Olson 1999). In this case, an option may
be to graze later in the summer, when grasses have become dormant. At this time
grazing will likely have little effect on the grasses, but some weed species may
still be physiological active and therefore affected by grazing. In addition, sheep
or goats may be more attracted to the weeds than the grasses at this time (Olson
1999). In one study, sheep were tested for their ability to control spotted
knapweed by grazing 3 times each year, for 3 years (Olson et al. 1997). Grazing
took place in mid-June, mid-July and early September (while associated grasses
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were becoming dormant). The three summers of repeated grazing were shown to
negatively impact spotted knapweed, but minimally affect the native grass
community (in this case, Idaho fescue). This trial also included the use of a
biocontrol agent (Urophera species). It was felt that sheep grazing alone would not
eliminate spotted knapweed due to the persistence of seed in the soil, but that
sheep had the potential to reduce its dominance in the plant community.

Several issues must be considered when using sheep or goats to control weed
species. Sheep may consume desirable plants in addition to the target plants. For
example, arrow-leaved balsamroot (sunflowers) is a culturally important species
that sheep like to graze. Resultantly, sheep should be grazed only after this plant
has become dormant. Sheep can also potentially distribute knapweed seeds
through their faeces because some of the seeds can remain viable in the faeces for
up to 7 days (Wallander et al. 1995). Both of these potential problems can be
minimized by grazing after onset of dormancy of preferred plants, and before
weed seeds are produced. Care must be taken to ensure no poisonous plants exist
in the area to be grazed by sheep or goats. Sheep and goats are susceptible to
predation by coyotes and thus need to be corralled at night. Corral locations
should be moved during grazing seasons to minimize trampling and trailing to
and from the corrals. Roads should be used for moving the sheep among areas
whenever possible.

Physical and Mechanical Controls

Mechanical controls are the most environmentally sensitive control methods and
include hand-pulling, mowing, digging, ploughing and tilling. Mechanical
controls work by removing seed heads and/or reducing plant health by removing
leaves so root reserves are depleted. This approach is effective immediately, but
the benefits are often short-lived. Many weed species need to be pulled as often as
4 times a year for this method to be effective. Because of the need for multiple
treatments in areas with extensive weed infestations, hand-pulling is often
economically unfeasible.

Hand-pulling can also be useful for removing plants that have been allowed to go
to seed. For plants with sticky seeds that are easily dispersed by animals, such as
hound’s-tongue and burdock, removing standing plants can prevent further
spread. Cattle are major dispersers of hound’s-tongue on rangelands (De Clerck-
Floate 1997), so reducing the number of burrs for them to transport is important.

Biological Controls

Biological control is the use of natural plant enemies, such as insects or plant
diseases, to combat problem weeds (Powell et al. 1994). Biological controls rarely
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kill individual plants, but they can be effective in reducing the vigour and seed
production of infected plants. Rigorously tested biocontrol agents provide an
environmentally sensitive alternative to broadcast spraying of herbicides, which
is often environmentally and economically undesirable. Most weed species have
been introduced from other countries where there are usually biotic agents that
limit their spread. These agents are surveyed in the plant’s native country, and
then, in the case of insects, they are screened and extensively tested to make sure
that they do not carry any parasites or eat native vegetation in BC. These agents
attack specific parts of the weed plant such as the roots, seeds, leaves or stems.
The attack reduces seed production and general health of individual plants,
allowing native vegetation to out-compete the weed species (Sheley et al. 1999a).

Biological controls are meant to provide “self-perpetuating, self-dispersing
continual control of weeds” (Powell et al. 1994). Establishing biocontrol agents is a
slow process that may take up to 10 years until weed populations begin to
decline, but it provides control that is long-term and environmentally friendly.
Biocontrol can be a prudent option in areas for which weed species cannot be
controlled using other methods, such as weed infestations that are too extensive
to be controlled by herbicides (as is the case with knapweeds on IR#1) or in
riparian areas.

Since 1952, over 50 insects and pathogens have been released in BC to control
more than 20 introduced weed species (Powell et al. 1994). Currently, there are 12
species of biocontrol agents working on knapweeds alone in BC. Although these
species may not have been released in IR#1, it is likely that some are present
through dispersal from other areas (especially Urophera quadrifasciata and Urophera
affinis for both knapweeds). In BC, biological control agents have been released
for 16 other weed species, including St. John’s-wort, leafy spurge, Dalmatian
toadflax, hound’s-tongue, nodding thistle, and bull thistle.

Biocontrol agents are available from the Range branch of the Ministry of Forests.
Agents for knapweeds are likely already present in the restoration area. After
surveying for their presence, we may be able to collect and redistribute some of
them to provide more effective control. Contact: Vic Wright (558-1787) or Rob
Dinwoodie (558-1768) at the Range branch in Vernon. Another source for
biocontrol agents for St. John’s-wort and yellow toadflax is David Ralph,
provincial weed technologist, BC Ministry of Agriculture and Food in Kamloops
(1-888-823-3355).

Chemical Controls

Most chemical controls (herbicides) are selective for broadleaf species or shrubs,
while some will kill all grass and broadleaved plant species (see Appendix VI). In
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most cases, control is temporary and requires repeated applications (Sheley et al.
1999a). However, a few herbicides are designed to remain active in the soil for a
number of years to provide ongoing control. Herbicides are very expensive and
large-scale weed management by herbicides is only cost-effective for highly
productive areas (Sheley et al. 1999a). The use of herbicides for spot treatment of
weeds can be a cost-effective and safe use of these chemicals.

Prevention of Weed Spread and Establishment

Preventing further infestations and spread of existing infestations is critical.
Restoration is pointless if weeds are repeatedly introduced into the restoration
area. Typical measures of prevention include:

� A Range Use Plan should be implemented to ensure a healthy native plant
community that can compete with weeds.

� Vehicles should stay on established roads.
� Vehicles, clothing and livestock should be inspected for weeds before and

after entering the restoration area to prevent the dispersal of seeds.
� Livestock should be held in containment areas for 7-10 days prior to being

moved into the restoration area to prevent weeds from previous pastures
being distributed in the restoration area by their faeces.

� Disturbed sites should be seeded quickly (possible seed mixtures and
suppliers are listed in Appendix III).

� Hay that is fed in the restoration area should be checked for the presence of
weeds that could be spread. Non-native species such as alfalfa are growing
in the grasslands that were presumable introduced by hay. Preferably, hay
should not be fed in the restoration area.

� Yearly surveys of IR#1 should be conducted to prevent the establishment
of any new weed species. Species of concern: leafy spurge, Dalmatian
toadflax and rush skeletonweed.

Evaluation and Monitoring of Weed Management Actions

Personnel involved in the restoration efforts must be highly vigilant in their
monitoring of weed management actions. It is anticipated that an adaptive
management approach will be useful in responding to local conditions and
applying new and innovative pest management techniques to help restore the
prominence of native vegetation in the restoration area. We anticipate that an
evaluation of the restoration activities will be performed by revisiting the
permanent ecosystem plots and assessing changes in the composition of the plant
community. Particular effort will be expended to evaluate changes in the
distribution and abundance of noxious weeds in the restoration area. Particularly,
evaluation of biocontrol effectiveness should be carried out with 2 years of
release.
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RESTORATION TARGETS
The following are targets to measure the success of ecosystem restoration efforts
in the Salmon River Indian Reserve #1:

5 year targets (2008)

Native Vegetation Targets

Table 5. Targets for native vegetation in each restoration area on Salmon River Indian Reserve
#1. The targets are listed as percent cover of each respective species in the percent of plots in
each area. For example, the target for Kentucky bluegrass in the Cemetery Lowland area is 30%
coverage in 10% of the plots.

Cemetery
Lowland

North Middle
Bench

South Facing
Slope

Western
Hillside

Plant species %
cover

% of
plots

%
cover

% of
plots

%
cover

% of
plots

%
cover

% of
plots

Kentucky
bluegrass 30 10 20 10 10 30 10 30
arrow-leaved
balsamroot 5 10 5 5 35 70 15 40
prairie rose 5 10 5 10 5 10 5 10
bluebunch
wheatgrass 5 10 10 10 25 60 15 50
pasture sage 2 30 2 30 5 75 5 50
silky lupine 10 40 10 40 20 35 20 35
parsnip-flowered
buckwheat 3 20 3 20 15 15 15 15
saskatoon 10 25 5 10
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Non-native Vegetation Targets

Table 6. Targets for non-native vegetation in each restoration area on Salmon River Indian
Reserve #1. The targets are listed as percent cover of each respective species in the percent of
plots in each area.

Plant species
Cemetery
Lowland

North
Middle
Bench

South
Facing
Slope

Western
Hillside

Noxious weed %
cove

r
% of
plots

%
cove

r
% of
plots

%
cove

r
% of
plots

%
cover

% of
plots

sulphur
cinquefoil 10 40 5 60 10 60 10 75
hound's-tongue 0 90 0 90 0 90 0 90
diffuse
knapweed 5 75 1 75 1 75
yellow toadflax 1 45 10 75
Canada thistle 0 80 5 90
spotted
knapweed 10 25

Introduced
quackgrass 10 60 1 90 1 45
St. John's-wort <1 85 <1 85 <1 85 <1 85
bull thistle 5 65 <1 90

Forage Utilization Targets

Our hope is to reduce the grazing pressure within all of the restoration areas to
the following breakdown by utilization class:

Class Range Target
Nil (0%) 10%of plots
Slight (1 to 15%) 25% of plots
Light (16 to 35%) 40% of plots
Moderate (36 to 65%) 20% of plots
Heavy (66 to 80%) 5% of plots
Extreme (>80%) 0% of plots
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FUTURE WORK
If additional funding is available, future work should include:

� Survey for plants important for First Nations use, such as Indian
Potato, to determine if it still exists in the restoration area.

� Conduct surveys to determine what biocontrol agents are already
present on the restoration area.

� Perform inventory surveys at various intensities for grassland
songbirds, small mammals, wild ungulates, and possibly
terrestrial arthropods.

� Conduct further interviews with band Elders, preferable on-site at
the restoration area, to better determine what plants and which
areas were used for food gathering.

Specific restoration activities in 2002 will include:
� Implementation of a range use plan. The resulting growth of

grasses will help control the spread of yellow toadflax, sulphur
cinquefoil, knapweeds, Canada thistle, and hound’s-tongue.

� Grass-seeding the roadside into the gathering site, and seeding the
gathering site itself. This will prevent this recently-disturbed area
from become a source of weeds for the adjacent restoration areas.

� Redistribution or release of biocontrol agents for St. John’s-wort
and spotted and diffuse knapweeds. Investigate the potential of
releasing a biocontrol agent for yellow toadflax.

� Hand-pulling and hoeing of hound’s-tongue, chicory, young St.
John’s-wort and bull thistle infestations.

� Possible application of herbicide to Canada thistle and hound’s-
tongue patches.
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APPENDIX I PLANT SPECIES OCCURRING IN IR#1
Plant species found in the 52 vegetation plots conducted in IR#1.

Common name Scientific name Status

Number of
occurrences (of

52 plots)
alfalfa Medicago sativa Introduced 4
annual sow-thistle Sonchus oleraceus Introduced 2
arrow-leaved balsamroot Balsamorhiza sagittata Native 14
Bicknell's geranium Geranium bicknellii Native 1
birch-leaved spirea Spiraea betulifolia Native 2
black hawthorn Crataegus douglasii Native 3
black raspberrry (blackcap) Rubus leucodermis Native 1
black-foot cladonia Cladonia gracilis Native 1
bladder campion Silene vulgaris Introduced 1
bluebunch wheatgrass Elymus spicatus Native 15
bluejoint Calamagrostis canadensis Native 1
brome unknown spp. Bromus  3
brown-eyed Susan Gaillardia aristata Native 1
bull thistle Cirsium vulgare Introduced 14
burdock Arctium Noxious weed 2
Canada goldenrod Solidago canadensis Native 1
Canada thistle Cirsium arvense Noxious weed 4
Canada violet Viola canadensis Native 1
catnip Nepeta cataria  5
cheatgrass Bromus tectorum Introduced 4
chicory Cichorium intybus Introduced 2
choke cherry Prunus virginiana Native 13
cladina spp. Cladina Native 2
clover spp. Trifolium Introduced 3
common lawn moss Brachythecium albicans Native 16
common nodding pohlia Pohlia nutans Native 1
dandelion Taraxacum officinale Introduced 4
diffuse knapweed Centaurea diffusa Noxious weed 13
dog pelt lichen Peltigera rufescens Native 2
Douglas maple Acer glabrum Native 3
Douglas-fir Pseudotsuga menziesii Native 2
duckweed Lemna minor Native 1
early blue violet Viola adunca Native 1
false Solomon's-seal Smilacina racemosa Native 1
fern-leaved desert-parsley Lomatium dissectum Native 2
field pennycress Thlaspi arvense Introduced 1
flixweed Descurainia sophia Introduced 2
fragile fern Cystopteris fragilis Native 1
fringed brome Bromus ciliatus Native 1
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Common name Scientific name Status

Number of
occurrences (of

52 plots)
garden chickweed Stellaria media Introduced 1
glow moss Aulacomnium palustre Native 1
hoary alyssum Berteroa incana Introduced 4
Holboell's rockcress Arabis holboellii Native 5
horsetail Equisetum arvense Native 1
horseweed Conyza canadensis Native 9
hound’s-tongue Cynoglossum officinale Noxious weed 8
Idaho fescue Festuca idahoensis Native 1
juniper haricap moss Polytrichum juniperinum Native 2
Kentucky bluegrass Poa pratensis Native 41
large-leaved avens Geum macrophyllum Native 2
leafy aster Aster foliaceus Native 1
lemonweed Lithospermum ruderale Native 19
Loesel's tumble-mustard Sisymbrium loeselii Introduced 1
mallow Malva neglecta Introduced 6
mock-orange Philadelphus lewisii Native 1
mullein Verbascum thapsus Introduced 20
needle-and-thread grass Stipa comata Native 2
nodding brome Bromus anomalus Native 1
Nootka rose Rosa nutkana Native 2
northern bedstraw Galium boreale Native 3
old man's whiskers Geum triflorum Native 3
orchardgrass Dactylis glomerata Introduced 1
pale comandra Comandra umbellata Native 3
parsnip-flowered buckwheat Eriogonum heracleoides Native 16
pasture sage Artemisia frigida Native 17
pinedrops Pterospora andromedea Native 1
pinegrass Calamagrostis rubescens Native 3
pixie-cup lichen Cladonia pyxidata Native 3
plantain Plantago major Native 2
Ponderosa pine Pinus ponderosa Native 9
prairie pepper-grass Lepidium densiflorum Native 16
prairie rose Rosa woodsii Native 23
puncturevine Tribulus terrestris Noxious weed 1
quackgrass Elymus repens Introduced 18
racemose pussytoes Antennaria racemosa Native 1
red clover Trifolium pratense Introduced 1
red raspberry Rubus idaeus Native 1
red-osier dogwood Cornus stolonifera Native 1
red-three awn or needle-and-
thread grass Aristida Native 12
rocky mountain juniper Juniperus scopulorum Native 1
rosy pussytoes Antennaria microphylla Native 1
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Common name Scientific name Status

Number of
occurrences (of

52 plots)
rusty steppe moss Tortula ruralis Native 1
Sandberg bluegrass Poa secunda Native 6
saskatoon Amelanchier alnifolia Native 6
Scouler's hawkweed Hieracium scouleri Native 4
scouring rush Equisetum hyemale Native 1
sedge Carex Native 2
sheep sorrel Rumex acetosella Introduced 2
sheperd's purse Capsella bursa-pastoris Introduced 1
showy aster Aster conspicuus Native 1
showy pussytoes Antennaria pulcherrima Native 2
silky lupine Lupinus sericeus Native 16
silver moss Bryum argenteum Native 1
snowberry Symphoricarpos albus Native 21
soft brome Bromus hordeaceus Introduced 32
spotted knapweed Centaurea maculosa Noxious weed 5
spreading needlegrass Stipa richardsonii Native 2
St. John's-wort Hypericum perforatum Introduced 18
sticky geranium Geranium viscosissimum Native 8
stiff needlegrass Stipa occidentalis Native 24
stinging nettle Urtica dioica Native 2
sulphur cinquefoil Potentilla recta Noxious weed 46
sweet-scented bedstraw Galium triflorum Native 1
tall Oregon-grape Mahonia aquifolium Native 2
timothy Phleum pratense Introduced 1
trembling aspen Populus tremuloides Native 5
triple-nerved fleabane Erigeron subtrinervis Native 2
tufted white prairie aster Aster ericoides Native 5
umber pussytoes Antennaria umbrinella Native 6
unknown species   19
western fescue Festuca occidentalis Native 10
white clover Trifolium repens Introduced 1
wild buckwheat Polygonum convolvulus Introduced 4
wild strawberry Fragaria virginiana Native 4
willow spp. Salix Native 1
woody nightshade Solanum dulcarma Introduced 2
wooly vetch Vicia villosa Native 1
yarrow Achillea millefolium Native 38
yellow salsify (goat's beard) Tragopogon dubius Introduced 23
yellow toadflax Linaria vulgaris Noxious weed 10
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APPENDIX II ECOLOGY OF WEEDS IN IR#1

The British Columbia Weed Control Act requires all land occupiers to control
plants designated as noxious weeds, although not necessarily with pesticides.
Province-wide noxious designations apply to 18 plant species in B.C. (listed as
“provincial noxious” below). Another 19 plants are designated noxious within
specific regions (listed as “regional noxious” below). There are some weed species
that are considered a “nuisance” that are listed below as “other”. Although Indian
Reserves are not subject to the Weed Control Act, these designations are important
in recognizing the seriousness of the problem with some of these plants.

The following is a list of weed species that are of concern within the IR#1
grasslands:

SULPHUR CINQUEFOIL
(Potentilla recta)

Classification: regional noxious

Biology: A long-lived perennial Eurasian weed that has been recorded in Canada
since before 1900. Plants can live up to 20 years. Flowers from May to July.
Spreads by seeds, which are dispersed by wind, on animals and in animal faeces.
Reproduces by seed and vegetatively from roots. Seeds remain viable in the soil
for at least 3 years (Rice 1999). Sulphur cinquefoil out-competes knapweeds and
native grasses.

Distribution: Sulphur cinquefoil is the most common noxious weed in the
grasslands. It was the most common plant occurring in the vegetation plots,
present in 23 of the 28 plots (82%) with an average cover of 9%, and a maximum
cover at one plot of 47%. Outside the restoration area, sulphur cinquefoil was
present in 23 of 24 plots.

Impacts: Sulphur cinquefoil is very effective at displacing natural vegetation. It is
avoided by most grazing animals due to the presence of phenolic tannins.
However, some parts of the grassland in IR#1 have been overgrazed to the point
that the cinquefoil has been heavily grazed.

Management: This weed is so widespread in IR#1 that it would be difficult to
eradicate. The best action to take against sulphur cinquefoil is to implement
conservative range use standards so that the grasses limit further spread of
sulphur cinquefoil.
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� Mechanical: hand-pulling is not an option due to the abundance of this
species. Mowing will exacerbate the extent of this weed because it causes
increased rootstocks and ground level vegetation. Grazing by sheep and
goats may be effective at reducing the extent of this species.

� Biocontrol: there are no biocontrol agents due sulphur cinquefoil’s close
genetic relationship to strawberries

� The effect of fire is not well documented, but the effect is believed to be
minimal due to sulphur cinquefoil’s ability to regrow from its roots and
because buried seeds would likely be undamaged (USDA 2002).

� Chemical: various herbicides are effective at controlling sulphur cinquefoil,
but the prevalence of the cinquefoil would necessitate unacceptably high
widespread applications.

HOUND’S-TONGUE
(Cynoglossum officinale)

Classification: provincial noxious

Biology: A biennial (to short lived perennial) introduced from Eurasia. It spreads
by small Velcro®-like seeds (smaller than burdock burrs). During the first year of
growth, it forms a rosette. Bolting, flowering and seed production occurs the
following May to July. Seeds retain the capacity to germinate for up to 3 years
(Upadhyaya et al. 1988). Does well on disturbed sites such as roadsides and
landings, and livestock sleeping and wallowing sites.

Distribution: In IR#1, there are numerous patches of hound’s-tongue in moist or
shaded (forested) areas, usually where cattle rest. Cattle are major dispersers of
hound’s-tongue on rangelands (De Clerck-Floate 1997). Within the restoration
area, hound’s-tongue was present in 4 of 28 vegetation plots. Outside the
restoration area, and within IR#1, it was found in an additional 4 of 24 vegetation
plots.

Impacts: The hooked seeds from hound’s-tongue are extremely sticky and easily
transported on livestock and wildlife. Burrs can cause eye irritations, dermatitis
and reduce the value of sheep’s wool (Upadhyaya et al. 1988). Hound’s-tongue
competes with and excludes native vegetation. Hound’s-tongue is poisonous to
horses and cows, sheep are more resistant. Poisoning is usually through infested
hay as standing plants are seldom grazed (Upadhyaya et al. 1988).

Management: Hound’s-tongue is the most immediate concern of the noxious
weeds. This plant should be the first one targeted, preferably before there is a
chance of spreading any more of it. Possible treatments:
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� Mechanical: hand-pulling and clipping of plants in late flower to prevent
seed production can both be effective.

� Biocontrol: there are 2 biocontrol agents for hound’s-tongue: Longitarsus
quadriguttatus and Mogulones cruciger. These could be considered if
mechanical control does not appear to be working.

� Cultural: hound’s-tongue declines with interspecific competition from
surrounding vegetation (Upadhyaya et al. 1988).

� Chemical: picloram provides long-term control, glyphosphate is effective
on growing plants

� Prevention: livestock with burrs in their coats should be held in holding
areas for several days before moving into uninfested areas.

DIFFUSE KNAPWEED
(Centaurea diffusa)

Classification: provincial noxious

Biology: Biennial to short-lived perennial. A Mediterranean species that started
invading BC before 1930. Usually has white flowers (spotted knapweed usually
has purple flowers). Spreads primarily by seed dispersed with the movement of
plant material (such as by vehicles and as tumbleweeds). Is a rapid colonizer of
disturbed soils but can invade and displace native vegetation in undisturbed
areas. Diffuse knapweed does extremely well on light, well-drained soils such as
a sandy or gravely loams or loamy fine sands and does not grow in areas with
dense shade or on poorly drained soils (i.e., wet areas) (Roché and Talbott Roché
1999). Prolific seed producer whose seeds can live in the soil for up to 12 years.

Distribution: We identified many locations within IR#1 that are almost
completely covered in diffuse knapweed. Diffuse knapweed was present in 10 of
24 (42%) vegetation plots in IR#1 but outside the restoration area, however,
within the restoration area it was only present in 3 of the 28 (11%) vegetation
plots. This is an indication of the prevalence of this weed along the lower portions
of IR#1 where there are more roads, which is the likely source of the knapweed.

Impacts: Diffuse knapweed is a problem because it reduces biodiversity and
replaces important wildlife and livestock forage (Roché and Talbott Roché 1999).
Knapweed infestation is considered by some to be “our best symptom of range
degradation” (Roché and Talbott Roché 1999) that can result in desertification
through decreased forage production, increased surface run-off, and reduced
rain-use efficiency of native grasslands.
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Management: The first step in halting the spread of knapweed is the creation and
adherence to a range-use plan. For existing infestations, locations could benefit
from a variety of treatments, including:

� Mechanical: cultivation can control knapweed by replacing it with a seed
crop, however, this would no longer be natural grassland. Mowing does
not work as mown plants can still produce seeds. Removing adult plants
by hand-pulling (Sheley et al. 1998) and digging is effective. However,
hand-pulling is not feasible on a large scale (such as the case with IR#1)
and must be done 3 times per year.

� Biocontrol: there are 10 agents are available and used in BC for controlling
spotted knapweed: 2 Urophora spp., Agapeta zoegana, Sphenoptera jugoslavica,
Puccinia jaceae, Pellochrista medullana, Larinus minutus, Larinus obtusus,
Pterolonche inspersa and Chaetorellia acrolophi. Urophera quadrifasciata and
Urophera affinis are probably already present on the reserve.

� Cultural controls: grazing by sheep of the 1st and 2nd year’s growth (and
thereby limiting recruitment) can be effective (Sheley et al. 1998). Timing of
grazing is critical so that the weed is palatable and the preferred vegetation
species are not affected.

� Fire may damage residual desirable grasses while stimulating knapweed
populations (Sheley et al. 1999b). Burning may be used to get rid of
standing dead plants but must be followed up with seeding of appropriate
grasses that can out-compete the returning knapweed.

� Chemical control of knapweed is the most effective means of controlling
this weed. Picloram is the preferred herbicide due to the long life of
knapweed seeds. Clopyrid is useful as an annual treatment with no
residual effects. Both of these treatments are best used when plants are
growing, pre-blooming. Picloram and 2,4-D is the preferred treatment for
knapweed in the late flowering stage.

Establishment of a competitive grass cover is imperative for long-term control of
diffuse knapweed (Roché and Talbott Roché 1999). A range use plan and a
roadside weed control program will help stop the spread of this weed. A
combination of fire to get rid of adult plants followed by multi-species grazing of
upcoming rosettes could work to restore the infested areas. Biological control may
be the only long-term solution to knapweed control due to knapweeds ability to
remain a dominant species even after grazing pressure is drastically reduced or
eliminated.

SPOTTED KNAPWEED
(Centaurea maculosa)

Classification: provincial noxious
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Biology: Biennial or short-lived perennial introduced from Eurasia. It was
introduced to BC before 1883. Spreads mainly by seed which can live in the soil
for up to 12 years. Usually has purple flowers (diffuse knapweed usually has
white flowers). Flowering occurs from July through to September. The bracts of
the flower head are tipped with black, giving them a spotted appearance. Spotted
knapweed lives in slightly moister soils than diffuse knapweed (Sheley et al.
1999b) and does well on gravel roadsides.

Distribution: Spotted knapweed seems to be in the initial stages of invading
IR#1, as it is still limited to roadsides and a few patches in the reserve (present at
4 of the 24 vegetation plots outside the restoration area, and present in only 1 of
the 28 plots within the restoration area). As is the case with the diffuse knapweed,
this is likely an indication of the spread from the main roads into the grassland.

Impacts: Spotted knapweed is associated with reductions in biodiversity, wildlife
and livestock forage, and increased soil erosion (Sheley et al. 1999b). Spotted
knapweed has been observed to decrease bluebunch wheatgrass yield by 88%
(Watson and Renney 1974) and reduce elk use by as much as 98% (Hakim 1979 as
cited in Sheley et al. 1999b). The density of spotted knapweed is directly related to
the degree of soil disturbance (Watson and Renney 1974).

Management: This knapweed will become a much larger problem if allowed to
spread as it is more competitive than diffuse knapweed. An integrated weed
management program with a range use plan that results in a healthy native plant
community that is weed-resistant and a roadside weed control program will aid
in stopping further spread of this weed. See “diffuse knapweed” for detailed
management strategies.

� Mechanical: hand-pulling can be effective on small localized infestations,
but due to the long life of seeds in the soil, it requires a long term effort of
follow-up treatments. Spotted knapweed can cause skin irritations,
exposed skin should be washed with soap and water.

� Biocontrol: There are 12 biological control agents available for controlling
spotted knapweed including 2 Urophora species, Agapeta zoegana,
Sphenoptera jugoslavica, Metzneria paucipunctella, Larinus minutus, Larinus
obtusus, Chaetorellia acrolophi, Cyphocleonus achates, Puccinia jaceae, Terellis
virens, and Pellochrista medullana. Urophera quadrifasciata and Urophera affinis
are probably already present on the reserve. Larinus minutus would be a
good addition for spotted knapweed control. However, there is no single
biocontrol agent that effectively manages spotted knapweed, it often takes
more biocontrol agents to see an effect.

� Impacts of burning are similar to that found for diffuse knapweed. Spotted
knapweed increased about six-fold within two years after a controlled fire
on a forested site in Montana (Sheley et al. 1999b). A single fire was found
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to increase the cover and density of spotted knapweed in northern
Washington without enhancing desired species (Sheley and Roché 1982 as
cited in Sheley et al. 1999b).

ST. JOHN’S-WORT
(Hypericum perforatum)

Classification: “other”

Biology: Perennial Eurasian weed that spreads by seed and through underground
roots. Flowering occurs in early summer, rust-brown seed pods mature in late
summer to early autumn. Seeds may remain viable in the soil for 6-10 years. This
plant does well in situations with little competition, which is often achieved
through over-grazing. St. John’s-wort prefers sunny exposures and well-drained
soils and does not  grow well in moist or shaded areas.

Distribution: There are patches of St. John’s-wort spread throughout the
grasslands and along roadsides of IR#1 (present in 6 of 28 vegetation plots within
the restoration area, and 12 of 24 plots outside the restoration area).

Impacts: Displaces desirable wildlife and livestock forage plants and may poison
certain livestock that feed upon it (Piper 1999). Contains a toxin (hypericin) that
causes light skinned grazing animals to become sensitive to sunlight resulting in
blistering and intense skin irritation (lesions) (Piper 1999). Animals rarely die
from ingestion of the plant directly. However, the after-effects of the toxin, such
as blindness or swelling and soreness of the mouth may prevent affected animals
from foraging and drinking, thereby contributing to death through dehydration
or starvation (Giese 1980 as cited in Piper 1999). It is usually avoided by grazing
animals and is consumed only when desirable forage is scarce. We suspect that
this has been occurring on the reserve.

Management: Adoption of an effective range use plan will help reduce the spread
of this species.

� Mechanical: Hand-pulling, cutting or mowing can be effective at
controlling young plants, but often has to be done repeatedly due re-
growth from remaining roots. Pulling of established, deeply rooted plants
is not effective for the same reason. Care must be taken to ensure that
plants are removed from site if they are pulled (Piper 1999).

� Biocontrol: This plant was one of the first plants ever to be controlled
through the release of biocontrol agents (Chrysolina hyperici). This agent has
been used for over 50 years. These insects are likely already present on the
reserve and their populations could be increased. There are currently 5
different biocontrol agents available for controlling St. John’s-wort (Agrilus
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hyperici, Aplocera plagiata, Aphis chloris, Chrysolina hyperici and Chrysolina
quadrigemina).

� Burning often increases the amount of St. John’s-wort (Campbell and
Delfosse 1984 as cited in Piper 1999).

� Chemical: can be controlled through the use of herbicides, but repeated
applications are often necessary. Picloram and 2,4-D or glyphosphate and
2,4-D have been effective.

YELLOW OR COMMON TOADFLAX
(Linaria vulgaris)

Classification: provincial noxious

Biology: A Eurasian perennial that reproduces by seed and underground
rhizomes (roots). The root system makes it difficult to control.

Distribution: In IR#1, it is prevalent along roadsides and has moved into the
grasslands in places. It is a species associated with disturbed, open habitats.
Yellow toadflax is very competitive in dry areas with south facing slopes, like
those of IR#1. Yellow toadflax was present in 7 of 24 vegetation plots outside the
restoration area and 3 of the 28 plots were within restoration area.

Impacts: This inconspicuous weed is a problem because it replaces native
vegetation used by wildlife and livestock. It is mildly poisonous to cattle, but
poisoning is rare due to avoidance.

Management: “Rangeland in excellent condition can out-compete many (but not
all) germinating toadflax seedlings” (Lajeunesse 1999). This weed is extremely
difficult and expensive to manage because it thrives in a wide range of conditions
and has high genetic variability.

� Mechanical: hand-pulling can be an effective means of controlling yellow
toadflax but this treatment much be re-applied yearly for as long as 10-15
years.

� Biocontrol: there are a few biocontrol agents for yellow toadflax.
Brachypterolus pulicarius and Gymnaetron antirrhini (one strain is specific to
yellow toadflax) may already be present. There are a few other biocontrol
agents that could be considered.

� Burning is not effective against toadflax because root buds and seeds are
unaffected (Lajeunesse 1999).

� Chemical: because of its high genetic variability, yellow toadflax plants in
different areas will respond differently to herbicides and other
management tactics (Lajeunesse 1999). Picloram may be effective.
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� Prevention: although ingesting yellow toadflax is rare, livestock can
transport toadflax seeds in their faeces. If livestock is eating yellow
toadflax, they should be held 6-11 days to allow passing of the seeds before
moving them to uncontaminated areas.

CANADA THISTLE
(Cirsium arvense)

Classification: provincial noxious

Biology: Perennial weed. Despite its name, it was introduced to North America
from Europe probably in the 1600’s. Canada thistle can spread by both seed and
by rhizomes (horizontal roots) and forms dense infestations through vegetative
reproduction. Canada thistle does poorly in shaded areas. Seed dispersal is
mostly by wind and seeds are relatively short-lived, remaining viable for less than
3 years.

Distribution: Common but sparse throughout the grasslands of IR#1 and is
especially dense in areas that are wet in the spring. Sites that have spring water
accumulations are heavily colonised by both Canada and bull thistles. Present in 2
of 28 vegetation plots within the restoration area.

Impacts: It is very unpalatable to animals due to its spiny leaves, so displaces
desirable forage species.

Management: because of Canada thistle’s ability to reproduce from its roots,
management is difficult. Possible strategies:

� Mechanical methods are ineffective because of vegetative reproduction
� Biocontrol: 3 biocontrol agents are available for controlling Canada thistle:

Ceutorhynchus litura, Larinus planus and Urophora cardui. However, these
agents have not been particularly successful at controlling the plant
species.

� Cultural: grazing by sheep may limit the spread of Canada thistle, and
goats may prevent it from flowering (Morishita 1999).

� Burning has varying effects on Canada thistle: it can slightly damage it, or
even enhance it. It can sprout vegetatively from its root system, or colonize
bare ground via seedling establishment after fire (USDA 2002).

� Chemical: Single herbicide applications are not effective against Canada
thistle due to the difficulty in killing the root system (Morishita 1999).
Many herbicides (e.g., clopyralid) are effective if applied multiple times
and on the appropriate growth stage.
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Combinations of pulling, cutting and spot herbicide applications are effective in
controlling small infestations (Sather 1987 as cited in Morishita 1999).

BULL THISTLE
(Cirsium vulgare)

Classification: “other”

Biology: Eurasian biennial, spreads by water, animals, human activities, and
wind-borne seed. Can be transported in hay. Does well in disturbed areas such as
roadsides and overgrazed areas (Beck 1999) and poorly in shaded areas.  Flowers
are purple and are produced from July through September. Bull thistles only
reproduce from seed, which remains viable in the soil for up to 3 years.

Distribution: In IR#1, we documented several patches of bull thistles in areas of
spring water accumulations that were also overgrazed. Bull thistle occurred in 5
of 28 vegetation plots within the restoration area.

Impacts: Competes with native and desirable forage plants. Wildlife and livestock
will not eat it because it has sharp spines (Beck 1999).

Management: A range use plan will assist in decreasing the abundance of this
weed, which is out-competed by healthy native plant communities. Because it
only reproduces from seeds, the key to management is to prevent seed
productions (Beck 1999). In addition:

� Mechanical: bull thistle cannot reproduce from its roots, only from seed, so
cutting below the soil surface will kill adult plants. However, a healthy
grass community is important to reduce the chance of reinvasion from
seeds left in the soil (Beck 1999).

� Burning kills bull thistle if the aboveground portions of the plant are
consumed (USDA 2002).

� Biocontrol: there is one biocontrol agent for bull thistle: Urophora stylata
� Chemical: bull thistle can easily be controlled with herbicides. Autumn is

an effective time to treat this plant with herbicides because all the live
plants will be seedlings or rosettes (Beck 1999). Picloram, glyphosphate
and 2,4-D have all proven effective.

GREAT BURDOCK AND COMMON BURDOCK
(Arctium lappa, A. minus)

Classification: regional noxious
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Biology: A biennial Eurasian weed with Velcro®-like burrs (larger than hound’s-
tongue). Flowering and seed production occur from July to September.

Distribution: Burdocks are a small problem in a few wet areas of IR#1. Burdocks
prefer wetter soils and are not common in the grasslands themselves, but are
more so in the forested seepage areas. None occurred within the restoration area’s
28 vegetation plots, but this species occurred in 2 of the 24 plots outside the
restoration area. Should be dealt with because of its ability to spread by burrs.

Impacts: produces very sticky “burrs” that easily attach to animals and are then
transported. Sheep’s wool is reduced in value if burrs are present. Displaces
natural riparian vegetation.

Management:
� Mechanical: preventing the plant going to seed is important, but cutting

the plant above ground tends to be ineffective. Removal of seed heads is
helpful in reducing dispersal.

� Biocontrol: there are no biocontrol agents for burdocks
� Chemical: various herbicides are effective against burdocks, for example,

2,4-D, picloram, or glyphosphate. They are most effective when applied to
first-year rosettes.

First Nations uses: The Secwepemc used the roots of the plants as a blood purifier
(Parish et al. 1996).

QUACKGRASS
(Agropyron repens or Elytrigia repens)

Classification: introduced, regional noxious in the Peace River region

Biology: Perennial grass introduced from Europe. It reproduces by rhizomes,
making it very difficult to control. Does well on disturbed sites.

Distribution: Quackgrass was found in 3 of the cemetery lowland plots, 3 of the
south facing slope plots and 1 of the north middle bench plots.

Impacts: Rapidly invades and reduces the productivity of rangelands. It may
produce chemicals that inhibit the growth of other plants.

Management: Increasing the health of native grasses and natural succession may
reduce the amount of quackgrass. Other methods are ineffective:

� Mechanical controls are ineffective due to its ability to reproduce from
broken rhizomes (roots) segments.
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� Biocontrol agents do not exist for quackgrass.
� Burning increases the amount of quackgrass (USDA 2002).
� Chemical control requires the use of herbicides that kill all grass

species.

CHICORY
(Cichorium intybus)

Classification: “other”

Biology: A perennial Eurasian weed that spreads by seed. Flowers July to
September.

Distribution: Established along roadsides in IR#1. Found in 1 ecosystem plot
within the restoration area and one plot outside the restoration area.

Impacts: Impacts are not well documented, but it may exclude native plant
species. Appears to mostly be confined to roadsides. Is planted sometimes
because its roots are used as coffee substitute, and its leaves are used as salad
greens.

Management:
� Mechanical: repeated mowing may be successful but must be repeated

in order to deplete root reserves and to control new plants growing
from seed. Mowing and hand-pulling should be done before plants can
set seed.

� Biocontrol agents are not available for chicory.
� Burning effects are unknown.
� Chemical: herbicides such as picloram with 2,4-D can be effective at

controlling chicory.

Other Weeds Present
The following weeds were found in the grasslands (not necessarily in ecosystem
plots), but due to their relatively minimal ecosystem impact, low density, low rate
of dispersal, and/or low toxicity they are not viewed as needing special treatment
at this time:

� Annual sow-thistle (Sonchus oleraceus)
� Bladder campion (Silene vulgaris)
� Catnip (Nepeta cataria)
� Chickweed (Stellaria media)
� Common mallow (Malva neglecta)
� Common dandelion (Taraxacum officinale)
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� Field pennycress (Thlaspi arvense)
� Flixweed (Descurainia sophia)
� Hoary alyssum (Berteroa incana)
� Lamb’s quarter (Chenopodium album)
� Mullein (Verbascum thapsus)
� Pineappleweed (Matricaria matricariodes)
� Puncturevine (Tribulus terrestris)
� Sheep sorrel (Rumex acetosella)
� Wild buckwheat (Polygonum convolvulus)
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APPENDIX III SEEDING OF DISTURBED AREAS

Seed mixtures composed of native grass seeds are extremely difficult to find, and
when available, expensive. There are various (non-native) seed mixtures that can
be used for seeding along new roadsides into, and at, the gathering site that
would reduce the spread of noxious weeds. This area is not part of the restoration
area per se, but due to its proximity to restoration areas and its anticipated use in
the future, it would be prudent to seed it as quickly as possible before it can be
overtaken with weeds that can be transported into the restoration area. A mixture
of Fairway crested wheatgrass and hard fescue (a tufted grass that is sod-forming
due to big root growth) could satisfy the requirements. This non-native mixture is
not recommended within the grasslands themselves, but would be acceptable
along the roadside and within the gathering site. These grasses will be slightly
low growing to reduce fire risk, do well in areas of low moisture (such as in IR#1),
and are hardy so will withstand being driven on occasionally.

Recommended seed mix: Fairway crested wheatgrass (about $5.91/kg) with 10%
by weight of Hard fescue ($2.51/kg). As a mix of 90% wheatgrass and 10%
common hard fescue: $5.57/kg. Fescue seeds are a third the weight of crested
wheatgrass so by weight they make up a lot less of the mix, but by number of
seeds they don’t. This seed mix can be ordered from Richardson seed (1-800-661-
4559), whose local supplier is Briteland in Vernon.

While broadcast seeding may establish some grasses, better site preparation will
lead to better establishment. The following is recommended (Jim White personal
communication):

� Disc or chisel plow the gathering site wherever possible, but this will
likely not be possible along the road.

� Broadcast seed - small rotary seeders may be sufficient and  they can be
borrowed from the Ministry of Forests.  Seed at a minimum rate of 20
kg/ha (higher rates if no site preparation is done, as may occur along the
roadside).

o The area at the gathering site that needs to be seeded is 10 ha in
size. The roadway is 1.8 km long, seeding approximately 3 m on
either side would equal 10 800m2, or just over 1 ha. Seed to
cover 11 ha would be 220 kg. At $5.57/kg it will cost about
$1,225. There may be some small mixing charges.

� Seed as early as possible in the year to take advantage of all available
moisture. Use hip-chain string (or tracks in fresh dirt) to make sure you
get total coverage. Seeding by grain drill is not recommended because it
tends to place seed too deeply.
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� After seeding, use a packer wherever possible - preferably a ribbed, or
toothed, variety, rather than a smooth one.

� Cattle should be kept out of the area until at least the fall, depending on
how deep the roots of the grasses are, quite possibly it shouldn’t be grazed
until after the following spring (2003). The area would be fairly easy to
exclude from grazing by adding gates to the existing fencing and adding
electric fencing where none currently exists.
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APPENDIX IV CHEMICAL CONTROLS

Additional research is proposed to determine which herbicides are safest.
Herbicides that are commonly used:

� TordonTM 22K (picloram) (Dow AgroSciences brochure): kills broadleaf
species (e.g., knapweeds, Canada thistle, toadflax, leafy spurge). This is a
long-acting product (3-4 years) that remains in the soil to kill germinating
seedlings. Land should not be grazed by dairy cows within 6 weeks of
application. It should not be used under a tree canopy or on coarse
textured, sandy soils to avoid leaching into underlying aquifers.

� Grazon (picloram and 2,4-D) (Dow AgroSciences brochure): kills broadleaf
species (e.g., Canada thistle, diffuse and spotted knapweed, burdock).
Good for late flowering broadleaf weeds such as spotted and diffuse
knapweed. The picloram component gives several years of control to
perennial weeds while the 2,4-D component stops seed production and
kills above ground portions of the plant. If ingested, it is rapidly excreted
from the body in the urine and thus does not accumulate. Land shouldn’t
be grazed by dairy cows for 7 days.

� Remedy (Dow AgroSciences brochure): kills brush species such as
chokecherry, willow etc. This will not be used in IR#1.

� TranslineTM  (clopyralid): similar to Tordon without the residual soil
persistence. Cannot be applied on coarse soils. Does not affect trees, shrubs
or grasses.

� Amsol (2,4-D amine): kills broadleaf weeds.

Herbicides available and their selectivity.
Common name Trade name Weed spectrum Soil

residual
glyphosphate Roundup® Non-selective no
picloram Tordon® Broadleaf

species
yes

2,4-D Killex®, Amsol® and
many others

Broadleaf
species

no

clopyralid Transline® Broadleaf
species

yes

picloram and 2,4-D Grazon Broadleaf
species

yes
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Measure to increase safety of chemical controls include:
1. No application within 10 meters of water
2. No application on coarse soils (coarser than sandy loam)
3. No application along ditches that may drain into natural waterways
4. All applicators must carry a valid Noxious Weed Applicators

certificate
5. All applicators must wear appropriate safety equipment (i.e.,

overalls, goggles, gloves and boots)
6. Applicable requirements of the Transport of Dangerous Goods Act and

Pesticide Control Act will be followed with respect to handling,
transport and storage

7. Areas that are treated will be signed
8. Treatments will only take place when weather conditions are

suitable
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