








Tuning your Eye —

The monitoring tool
will assist you to “tune
your eye” to identify key
grassland indicators and
thus will help you collect
reliable and consistent
grassland information
which is essential for
any range management
program.
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What are grassland indicators?

Grassland status is measured by visually estimating and scoring five
key indicators, each of which describes a specific ecological attribute
or function. Assess the status of your grassland by answering the
following five questions based on the indicators:

1 Plant Community Composition
What is the cover of bunchgrasses?

2 Plant Community Structure
Do you have the expected plant layers?

3 Nutrient and Hydrological Cycling
How much litter and/or biological crust do you have on site?

4 Site Stability
Is there existing or potential erosion on site?

5 Invasive Plants
Are invasive plants a problem on this site?

The questions will assist you in visually estimating and scoring each
indicator. Although each indicator individually provides important
information, it is their cumulative score that will determine the
status of your grassland. You need to interpret this information
relative to your management objectives and your current
management practices on site.

1. Plant Community Composition:
What is the cover of bunchgrasses?

Plant species composition affects both the structure and
productivity of grasslands, and is one of the most important
indicators of grassland status. Large bunchgrasses are the principal
species dominating sites in Reference Condition on all grasslands
in southern BC, and they account for more than 60% of the ground
cover and 80% of the forage produced.

Plant composition responds to significant disturbances such as
continuous heavy grazing, frequent fire, prolonged periods of
drought, above-normal precipitation, invasion by non-native
species, or excessive recreational use. These changes are most
predictable for plant species grazed by cattle. The large, perennial
species most palatable to cattle, such as bluebunch wheatgrass,
often decline with continuous heavy grazing.

How to Use This Manual

Key Bunchgrasses Found in BC's Grasslands

Bluebunch Whetgrass

Rough Fescue

Idaho Fescue

The Upper Grasslands of the Cariboo are dominated by short-awned porcupine grass
and spreading needlegrass. PHOTOS BRIAN WIKEEM
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The cover of smaller, less palatable species (such as pussytoes,
yarrow, Sandberg’s bluegrass, junegrass, and needle-and-thread
grass) often increases when environmental conditions become more
favourable. Non-native species, such as common dandelion, diffuse
and spotted knapweed, Dalmatian toadflax, and sulphur cinquefoil,
can invade heavily disturbed sites where native plant species have
been eliminated or their cover reduced.

Grasslands in all stages of successional development have value for
some organisms. However on many sites, range management aims

Successional Development of Grasslands

Bare Soil and Rocks Greatly Altered
+ No organic matter « Few or no bunchgrasses
+ Active erosion « Little or no litter

« Invasive plants abundant

+ Shallow roots

« Structure greatly altered
(see Structure, page 14)

Litter and organic matter
begin to build >
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HIGH DISTURBANCE I

Early Succession
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to maintain or promote communities similar to or slightly altered
from the Reference Condition. Reference Condition sites generally
show the highest potential productivity and usually provide the
most consistent source of nutritional forage for livestock. They are
more stable in terms of plant communities, soils, litter, and water
cycling than significantly altered sites. Reference Condition sites are
also prime wildlife habitat for grassland animals, and have abundant
litter that protects the soil against erosion, retains soil moisture, and
promotes nutrient cycling.

Moderately to Slightly Altered Reference Condition

« Increased abundance of bunchgrasses « Bunchgrass cover greater than 50%

+ Increasing litter and organic matter « All structural layers present

« Stable soil « Abundant litter and organic matter

« Deeper roots + Deep, well established rooting system
« Increasing structure « Stable soil

+ Biological crusts well established

— LOW DISTURBANCE

Late Succession
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Trees are considered to
be a sixth layer as long
as they cover less than
10% of the grassland
canopy. Above 10%, a
site is considered to be
an open forest.

Plant Structural Layers

2. Plant Community Structure
Do you have the expected plant layers?

The structure of your plant community is another vegetation feature
that indicates grassland status. Vegetation structure is described by
categorizing plants into layers based on height.

Most grasslands in BC have four or five plant layers:

1 Shrubs

2 Tall Grasses and Forbs

3 Medium Grasses and Forbs

4 Low Grasses and Forbs (including sedges and rushes)
5 Biological Crusts (mosses, lichens, and algae)

Although all these layers may be present in grasslands, their relative
cover can vary considerably from one grassland community to
another. For example in the Southern Interior, big sagebrush is a
common shrub in Lower Grasslands but is generally absent in the
Upper Grasslands. The shrub layer of the Upper Grasslands is usually
sparse and may contain prickly rose and common rabbit-brush.

Like plant community composition, community structure is easily
modified by disturbance. Changes in community structure affect
the distribution of light, water, and nutrients available to plants. In
turn, these changes affect the potential of the grassland community
to support wildlife and livestock. Disturbance also increases the

Trees

Shrubs

Tall Grass

“9 Medium Grass

: im:_'“’;’ Grass
=

Ground Cover, Biological Crust
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potential for wind and water erosion. Across the landscape, a
diversity of habitats with different structures provides the greatest
variety of opportunities for both plants and animals.

3. Nutrient and Hydrologic Cycles
How much litter and/or biological crust do you have on site?

Litter is the key indicator for nutrient cycling and hydrological
function. Both the cover and distribution of living and dead plant
material promote nutrient cycling and moisture retention in
grasslands.

As litter decomposes on the soil surface, it contributes organic
matter and mineral nutrients to the soil. Heavy snowfalls, rain, and
trampling by animals press standing dead plant material against
the soil surface, which promotes decay. Decaying litter releases
nutrients for plant growth and provides habitat and food for
decomposers.

In addition, by insulating the soil surface from the heat of the sun,
litter reduces evaporation and retains scarce soil moisture. Litter
also slows water movement over the soil surface, and allows the
water to infiltrate and penetrate deep into the soil profile. Studies
have demonstrated that litter removal can reduce forage yields by

about 50% on bluebunch wheatgrass and rough fescue dominated

grasslands.
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Litter provides habitat for
numerous insects, small
mammals and birds. pHoto
BRIAN WIKEEM

Similar to litter,
biological crusts play a
critical ecological role
by assisting in moisture
retention, fixing
atmospheric nitrogen,
and ensuring soil
stability.

0

The cover and distribution of litter stabilizes the soil by intercepting rainfall and reducing raindrop splash on the
soil surface. A dense mat of litter slows runoff and reduces movement of soil particles by water. Litter also acts as a
physical barrier between the soil surface and the air above the plant canopy, which reduces soil erosion from wind.
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Yellow toadflax (Linaria
vulgaris) PHOTO BRIAN WIKEEM
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4, Site Stability
Is there existing or potential erosion on site?

Some level of erosion naturally occurs in all plant communities.
The natural rate of erosion that is expected in plant communities
protected by live plants and litter is called geological erosion.
When the rate of soil loss exceeds the geological rate, sites become
unstable; this process is called accelerated erosion.

Soil losses resulting from wind and water erosion usually remove
the finer particles on the soil surface such as clays, silts, and
organic matter. These particles are important in maintaining soil
fertility and moisture holding capacity. In addition, high levels of
fine particles can negatively affect water quality when they enter
the fish-spawning habitats of adjoining streams and rivers. Poor
management of upland grassland environments can accelerate
erosion and thus impact site stability and water quality. Good
management strives to prevent this situation.

Grasslands in Reference Condition have stable soils and adequate
vegetative cover to prevent soil erosion. Disturbed sites with
reduced vegetative cover and increased areas of bare soil are
susceptible to erosion.

5.Invasive Plants
Are invasive plants present on this site?

Most invasive plants on grasslands are introduced, non-native
species. These species are usually most prevalent in early succession
communities, but can establish on locally disturbed sites in all
grasslands. Any disturbance can create conditions suitable for their
establishment. Invasive plants impact grasslands by:

« limiting soil moisture and nutrients for native plant species,
reducing their ability to recover, re-establish, or attain Reference
Condition

- resulting in a decline in forage production for livestock and
wildlife

» reducing biological diversity

- impairing the aesthetic value and recreational opportunities

Grassland management aims to maintain native plant vigour and
cover of both living vegetation and litter to minimize establishment
of invasive plants.

What is a threshold?

A threshold is the transition point between one status and another
(as listed under “What is Reference Condition?” on page 8). A change
in status is usually directly related to disturbance or a significant
weather event, such as drought, or it may be related to recovery
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after a weather event or disturbance. The transition from one status
to another can be seen by changes in such indicators as: plant
community composition and structure, litter, and site stability.

Often, the shifting of a plant community from one status to another
is reversible, however, the site and the degree of disturbance will
impact the ability of a grassland to recover. In some cases, reversing
a shift in the plant community or status can take a significant length
of time. In extreme cases, a grassland may require 20 to 50 years of
rest or careful management to fully recover to Reference Condition.

Threshold and Transition from One Status to the Next

Reference Condition

Threshold 75%

status to the next

Slightly Altered

Threshold 50%

Moderately Altered

Threshold 25%

Transition fro

Greatly Altered

PHOTOS BRIAN WIKEEM
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Assessing Grassland Status

The status of your grassland at a particular time relative to the Reference Condition is
determined by a visual estimate attained by scoring the five indicators outlined on page 10.

Reference Condition

Slightly Altered

Slightly Altered: Status Value 51-75%

At least two of the five indicators evaluated have been rated below the Reference Condition.
Changes in plant community composition, plant community structure, and litter weight

are the most likely reasons for the difference between the present site and the Reference
Condition. Total production and site stability, as well as susceptibility to weed invasion, are
likely similar to the Reference Condition.

Moderately Altered Moderately Altered: Status Value 26-50%

At least three of the five indicators evaluated have been rated below Reference Condition.
Most likely, the cover of the dominant bunchgrasses is much lower than the Reference
Condition, and at least two structural layers have been altered. In addition, litter weight and
distribution are probably insufficient to adequately protect the soil surface. Bare soil may

be increasing, and soil erosion is more likely than in the Reference Condition. These sites are
generally more susceptible to weed invasion. Productivity can vary depending upon species
composition and annual weather patterns.

Greatly Altered Greatly Altered: Status Value 0-25%

At least four of the five indicators evaluated have been rated below the Reference Condition.
Species composition and plant community structure are significantly altered. If the dominant
bunchgrasses remain, they contribute very little to ground cover and provide little forage for
livestock and wildlife. Generally, the dominant species have been eliminated and replaced
by low-growing, shallow-rooted, unpalatable native species; or by invasive plants of low
forage value. Deep-rooted shrubs may have been established in dense, persistent stands.
Litter weight and distribution are usually insufficient to protect the soil against wind and
water erosion, and evaporation losses are high. Active erosion is often evident. These sites
are susceptible to weed invasion, and invasive plants may be the dominant species on some
sites. Productivity is usually lower than the Reference Condition and, throughout the years,
can be highly variable depending on species composition and annual weather patterns.

PHOTOS BRIAN WIKEEM
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Using a combination of
grassland assessment
and photo-point
monitoring will give
you a better idea

of the state of your
grassland under current
management practices.
When used over a few
years, these procedures
will yield important
trend information.
Total time required to
monitor a site will be
about 30 minutes with
experience.
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When should | monitor?

Grassland assessments and photo-point monitoring should be done
when plants are most easily identified and before grazing begins on
the site. In the Southern Interior, grassland plants flower between
mid-May and early August. Low-elevation grasslands generally begin
flowering earlier, and high-elevation sites flower later. Wetter or drier
years often extend or shorten the flowering period in all grasslands,
and sudden hot, dry spells can end the growing period quickly.

Repeated grassland assessments and photo-point monitoring
over several years should be conducted at similar times during the
growing season and under similar grazing conditions.

Suitable Monitoring Season
Monitoring

Grassland Type Season
LOWER GRASSLANDS

Big Sagebrush, Bluebunch Wheatgrass May
Antelope-brush, Bluebunch Wheatgrass

MIDDLE GRASSLANDS mid-May to
Bluebunch Wheatgrass mid-June
UPPER GRASSLANDS

Rough Fescue (Thompson, Okanagan, Kootenay)

Porcupine Grass, Bluebunch Wheatgrass and June

Spreading Needlegrass (Cariboo)

Rough Fescue, Antelope-brush

How long does monitoring take?

Once you have some experience with the procedures, a grassland
status assessment can generally be completed in 15 to 20 minutes.
However, while you are learning, anticipate spending at least an
hour in the field. You will quickly build experience and confidence in
using this monitoring tool.

The procedure of taking three photos of your monitoring site is
called photo-point monitoring and is an important part of the
assessment process (see Chapter 6). It will add an additional 10 to 15
minutes to your time in the field. Photos are highly recommended
and should be taken every time you complete an assessment. As
you build experience and establish clear photo-points, taking your
photos will become quick and easy.
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How do | select a monitoring site?

Selecting a site for grassland assessment and photo-point
monitoring is an important step. Chapter 4 will take you through the
process. Because the selection of your monitoring sites will depend
on your objective(s), you must first consider the purpose of your
monitoring.

What equipment do | need?

Checklist

[ Identify clear management plan and monitoring objectives
[1 Identify grassland community(s) to monitor

[ Select time frame for monitoring

[ Select potential sites for monitoring on your map—you may not
be able to select site until out on site

[ Gather equipment, manual, and score sheets

Suggested Equipment for the Field

Equipment for Assessment

Grassland Monitoring booklet from this manual

Grassland Assessment Score Sheets

Maps of the area

Pencils and eraser

Ziplock bags for litter

Compass

Global Positioning System (GPS) if possible

1/4 m? frame (50x50 cm) for litter collection

Large plastic or paper bags to store litter samples

30 m transect tape measure

Rebar pins, 34" long and 3/8” diameter to permanently mark transect
Small sledge hammer

Carpenter’s tape 8 or 10 meters long or range pole (stadia rod)

Equipment for Photo-point Monitoring

Photo ID Card and Photo Information Sheets
Camera with a zoom or 50 mm lens (film or digital)
Carpenter’s tape measure, 8 or 10 meters long
Rebar pins, 34" long and 3/8" diameter

Small sledge hammer

Global Positioning System (GPS) if available

(Chapter 2

Ziplock bags are

handy for storing litter
samples. Prepare litter
bags ahead of time for

easy reference in the

field.

Set-up
L[]
(]
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Re-visit





