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Background

'This handbook is for public agency
personnel and private landowners who
may be interested in exploring the use of
livestock grazing to further their resource
management goals. It has been prepared for
smaller agencies and private landowning
organizations that do not have grazing
specialists on staff. We hope that the
information contained in this handbook will
broaden the understanding of the potential
applications of livestock grazing in various
grassland vegetation types and will help guide
decision-making about grazing programs.

While livestock grazing may not be a
management tool that all grassland owners or

managers will use, better understanding and access
to information about grazing will help landowners
and managers make informed decisions.

Geographical Context
'This handbook addresses grazing

management on three important rangeland
types within the Sotoyome Resource
Conservation District (SRCD). These include
coastal grasslands, vernal pool grasslands,

and riparian areas. However, most of the
information contained in this handbook is
widely applicable to similar areas elsewhere in
coastal central California and beyond.

Socio-economic Considerations

Protecting the unspoiled parts of California is important to both residents and
visitors. Much of the character of rural areas comes from working landscapes.
Historically, this was based largely on an agricultural way of life where residents
made their livings from the land. Despite the fact that the economics of farming
and ranching no longer make that possible for many people, ongoing integration
of ranching in rural communities still plays a very strong role in preserving their
identities. Without ranching, private open lands may be subdivided where zoning
allows and converted to other uses, most likely increasing the residential density at
the expense of open views and the area’s agrarian lifestyle.

As with any business that depends on local infrastructure and services, the regional
survival of livestock ranching is threatened with each ranch that decreases in size
or goes out of business. Every livestock rancher depends on local services and
supplies including veterinary care, feed sales and delivery, farm and ranch supplies,
cattle buyers, and processing facilities. As land is taken out of ranching, all of
these services are incrementally affected. Eventually, some support businesses may
cease to operate, increasing the burden for ranchers who choose to keep ranching.
Because profit margins in the livestock business are slim, increased travel to access
services or supplies, or increased shipping costs to markets, can mean the end of

a family’s livestock business, and that in turn, affects others. Making appropriate
public and private conservation lands available to livestock producers encourages
continued productive economic use of those lands, to support communities while
providing potentially beneficial land management services to the public.
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To Graze or Not to Graze:
That is the Question

The topic of livestock grazing on public
lands has for decades stirred emotionally
charged and often bitter controversy between
those in favor and those opposed. The “anti-
grazing” side has cited degradation of public
trust resources while the “pro-grazing” side has
held up the tradition of ranching in the West
as reason enough to continue this practice.

Beyond the emotional arguments,
however, is a complex web of scientific
information, ecosystem processes, and practical
issues related to grazing that must be carefully
considered before judging whether grazing is
“good” or “bad” or might be “right” or “wrong”
for any given situation. In most cases the
question is not black and white, but rather
a matter of weighing the expected effects of
grazing against the objectives for a particular
site. Grazing is sometimes referred to as a
“management tool,” so in many cases it should
be evaluated as such. “Will grazing help
achieve land management goals for this site?”
is a more appropriate question to consider
than “is grazing good or bad?”

GRAZING HANDBOOK

Livestock grazing is a complex
phenomenon. It has many facets, from social
to ecological to economic. Each of these,
along with the impacts of the grazing animals
themselves — including trampling, defecating,
and urinating — must be carefully considered
in deciding whether or not grazing may be
favorable or detrimental for a given site.
Beyond the question of “to graze or not to
graze,” there are a multitude of qualitative and
quantitative variables that must be considered.
Species of animal, stocking rate, season of use,
and length of grazing periods are just a few of
the things that affect the outcome of a grazing
program.

Some wilderness advocates and
preservationists point out that livestock
grazing is not a part of California’s native
ecosystems, and thus believe that it doesn’t
belong in parks and other public lands. While
it is true that modern day grazing by European
and Asian livestock breeds does not necessarily
replicate the impacts of large herds of native
ungulates that once roamed the state, the only
large grazing animals currently found in most
of California are domesticated livestock.

'The grazing ecology of California’s
grasslands extends back millions of years into
the Tertiary Period. Present day relationships
between grassland plants and grazing animals
are strongly linked to these prehistoric

associations.! There is strong evidence
that many of California’s present-day
genera of native perennial grasses
evolved over millions of years with
the extensive megafauna, large
animals that once populated
California. Although massive
megafauna extinctions occurred
near the time of the last ice age,
during the prior two million
years in the late Pleistocene
Epoch, elephant-like mastodon,
mammoth, camel, llama, bison, elk,
pronghorn, horses, and numerous
other large herbivores roamed over
what is now California.? These animals,
which browsed on brush and trees and
grazed on herbaceous vegetation, impacted
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the landscape through their feeding habits
as well as through trampling that resulted
from herding behavior. Over the10,000
years since the last ice age, the only large
grazers present in California have been
elk, which have now been extirpated

from most of the state.

Plant residue found in fossilized
teeth and dung links some present-
day plants with prehistoric grazers and
demonstrates the importance of grazing,
browsing, and trampling by large ungulates
in late Pleistocene California. Contemporary
grass genera that have been found in fossil
remains include wheatgrass (Agropyron) and
oatgrass (Danthonia). Observing California
oatgrass (Danthonia californica) in the field
shows clearly its adaptation to close grazing.
It is a short-statured native bunchgrass often
found in areas that are compacted, such as
along human or cattle trails, and in areas
where other short grasses prevail. It can be
found in extensive closely-cropped patches,
unrecognizable unless closely examined.

California, as we know it, has been
shaped by human management practices
for thousands of years. Burning was
conducted repeatedly by California Indians
to improve hunting of game, improve grass
seed production, and for many other other
uses.’ Anderson* documents that “...land
management systems have been in place here
for at least twelve thousand years — ample
time to affect the evolutionary course of
plant species and plant communities. These
systems extend beyond the manipulation
of plant populations for food. Traditional
management systems have influenced the size,
extent, pattern, structure, and composition
of the flora and fauna within a multitude
of vegetation types throughout the state.
When the first Europeans visited California,
therefore, they did not find a pristine
wilderness but rather a carefully tended
garden that was the result of thousands of
years of selective harvesting, tilling, burning,
pruning, sowing, weeding, and transplanting.”

Many questions about the pre-
European condition and composition of

What are Rangelands?

Rangelands include grasslands, savannas,

and shrublands.When grazed by livestock,
these lands are called range. The unifying
characteristic of rangelands is that primary
productivity per hectare is typically lower
than croplands or forest lands.> Rangelands
provide essential biological, scenic, economic,
and recreational values locally and
throughout the world. They are threatened
in many areas by development, conversion
to other intensive land uses, and alteration of
management regimes.

California’s landscapes and flora will always
remain unanswered. So, we must consider,
given the highly altered ecosystem that we
live in today, if grazing can play a constructive
role in preserving landscape patterns, native
plants and animals, managing fire fuels, or
otherwise help achieve resource management

goals.

Why is Grassland Management
Important?

Grasslands cover roughly nine percent
of California® and support about 25% of the
State’s sensitive plant species.” Grasslands
cover 22 to 23 percent of Sonoma County;
and are threatened in many areas by
development, conversion to other intensive
land uses, and alteration of management
regimes. Within the SRCD, the vernal pool
grasslands of the Santa Rosa Plain exemplify
this threat. Many of these subtle depressions
in the earth that seasonally fill with water have
been lost or are threatened due to various types
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of development, mismanagement, or simple
neglect. Management actions such as removing
livestock grazing from vernal pool grasslands
without providing alternative methods for
management of exotic annual grasses have
likely contributed to the decline of numerous
Santa Rosa Plain vernal pools.

California’s grasslands are dynamic
ecosystems that respond to seasonal changes in
our Mediterranean climate. Generally, annual
grasses and forbs, many of which are non-
native, germinate with the first fall rains, and
grow slowly through the cool winter. Perennial
species begin their growth at this time, after
surviving the dry summer in a dormant state.
In spring, with warmer temperatures and
adequate moisture, grassland plants grow
rapidly, with biomass production peaking
from late April to late May in most of the
SRCD. In drier parts of the state, growth can
end earlier; along the coast, green growth can
continue well into June or July. By mid- to late
spring, the biomass in ungrazed or very lightly
grazed grasslands can be so tall and dense
that small-statured species cannot get enough
sunlight or moisture to properly develop and
are essentially smothered. In late spring and
early summer, standing vegetation dries and
begins to decompose. Some species decompose
fairly quickly while others are more resistant,

GRAZING HANDBOOK

remaining intact as dried straw-like thatch.
‘Thatch from species that are especially high

in silica, such as the exotic weed medusahead
(Taeniatherum caput-medusae) can pile up year
after year, so that the ground is covered in a
dense layer of dried plant material, preventing
sunlight penetration and germination and
growth of species that are poorly adapted

to these conditions. Disturbance or removal
of this biomass is essential for germination
and growth of some native species including
popcornflowers (Plagiobothrys spp.), clovers
(Trifolium spp.), owl’s-clovers (Castilleja spp.),
cream cups (Platystemon californicus), red maids
(Calandrinia ciliata), water chickweed (Montia
fontana), and many vernal pool forbs such as
downingia (Downingia spp.)” Unmanaged
biomass can also adversely aftect habitat for
certain animal species. For example, shore
birds are less likely to occupy grassland habitat
where standing biomass is over six inches tall.’

In grasslands that aren't grazed or
otherwise managed to keep them open,
especially where they abut or intergrade
with shrublands, shrub invasion can convert
grasslands to coastal scrub. As well as
increasing fire hazards, this conversion results
in loss of coastal grasslands and thus, loss of
the species that occupy them. As noted by

Ford and Hayes,"! Northern Coastal Scrub,
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a shrubland type, and Coastal Prairie, a
grassland type, are both increasingly rare
and endangered. Remaining areas of
Northern Coastal Scrub mature

to dense tall stands and often

encroach into coastal prairie and

annual grassland after termination Ny

of periodic disturbances, such as fire

and grazing, which prevented such
encroachment. Cessation of periodic

burning and livestock grazing has

occurred where sprawl has fragmented the
landscape, and where changed ownerships

or cultural values now favor preservation with
little or no deliberate vegetation management.
As a result, remnant patches of Northern
Coastal Scrub are expanding in unmanaged
areas at the wildland-urban interface.”?
Coyote brush is typically the first invader, and
may eventually become the sole community
member of such stands until other member
species can establish themselves."

Other Grassland Management Options

Controlling brush encroachment and
preserving open grassland habitat requires
the mimicking or substitution of disturbance
processes that maintained open grasslands in
the past. In many cases, available management
options have been neither feasible nor
acceptable to the public or management
agencies. Meanwhile fire hazards, reduced
habitat, and reduced aesthetic values are
increasing problems.

Grazing is not the only method available
for managing grasslands, but frequently,
especially on a large scale, it can be the most
economical, reliable, and practical. Mowing
and prescribed burning are other grassland
management tools that have been used
successfully and may be preferred treatments
where animal use is impractical or where
objectives warrant.

However, while similar to grazing in
some ways, the effects of these treatments
are distinct from those of grazing. All
grassland management methods have unique

~n
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benefits and limitations, and the tool chosen
will depend on many factors including the
objectives for the site, current vegetation
composition, and funding availability. In many
cases, with careful planning and monitoring,
two or more of these treatments can be used in
conjunction to great effect.

Mowing

Mowing can be used on level-to-gently
rolling sites where the soil surface is fairly
even. On very small areas where livestock
management is not practical, mowing may be
the best way of managing grassland biomass.
However, it is a fairly labor intensive method
and must be repeated throughout the year for
consistent management of grassland canopy
height. Because mowing does not usually
involve removal of biomass from the site, it
often fails to address the problem of thatch
accumulation.

Prescribed Burning

As with grazing, some of the primary
effects of fire are mulch removal, increased
light and water penetration to the soil, nutrient
cycling, and control of grassland weeds. Fire
has been used effectively in establishing and
managing native grasses. Burns conducted
at the Jepson Prairie in Solano County, for
example, doubled average native species
richness and increased frequencies of several
uncommon native plant species while greatly
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reducing the cover of medusahead.* However,
there are some important distinctions between
grazing and burning, and factors such as
timing, intensity, and frequency of burns

must be carefully considered for each site and
will vary depending on objectives and site
characteristics.

Prescribed burning carries with it greater
liability than grazing, and acquiring permits
to burn is increasingly difficult because of
air quality concerns. While less expensive

than some other management tools, fire is
more costly than grazing. In many cases, so
much biomass has accumulated due to years
of excluding fire and grazing, that burning is
simply too hazardous to be easily initiated.
Appropriate burn prescriptions and good
relationships with fire agencies can sometimes
alleviate these issues, but grazing will likely
continue to be the more-favored tool for
managing extensive grasslands.

GRAZING HANDBOOK
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Understanding Grazing Basics

Impacts of Grazers

Grazing animals affect plant
communities in several interrelated ways.s
'They defoliate plants, remove and/or
redistribute nutrients, and cause mechanical
impacts on soil and plants through trampling.
Each of these affects is complex and may have
desirable or undesirable consequences for
individual species, plant guilds, or grassland
ecosystems. Keeping in mind the potential
impacts of these three primary influences
should help managers predict how grazing
might impact a site and its resources.

Herbivory and Defoliation

Herbivores are animals that feed on
plants; to defoliate means to remove leaves or
“foliage” from a plant. Aside from browsing
and grazing ungulates, other animals such as
insects and rodents and other natural processes
such as fire and hail can defoliate plants.
Herbicides, some of which are referred to as
“defoliants,” and mechanical methods such as
mowing and pruning also cause defoliation.
Defoliation affects the entire plant. Reduction
in leaf area of an individual plant reduces the
photosynthetic capacity of that plant which,
in turn, affects its roots, and can also affect its
reproductive capacity.

Some plants are more or less resistant to
grazing due to morphological characteristics.'®
For example, plants with growing points
(meristematic tissue) that are low or close
to the ground tend to resist the effects of
herbivory more than tall plants with high
growing points.”” Grasses and forbs of different
species, life forms (i.e. annual versus perennial),
and growth habits (i.e. bunchgrasses versus
sod forming grasses) differ in their responses
to defoliation. Additionally, some plants have
mechanisms that reduce the chances of being
grazed, such as production of toxic compounds
or physical deterrents such as spines or

especially hairy foliage.

Selective herbivory influences the
structure and function of plant communities.
Grazing alters competitive interactions
among species by removing various amounts
of leaf area and establishing the potential for
differential growth rates.!® Species composition
is altered when a particular intensity,
frequency, and/or seasonality of grazing shifts
the competitive advantage from one group
of species to another. Grazing by livestock
or other herbivores affects different plant
communities in different ways."” In general,
moister communities that evolved under
grazing, such as most grassland communities,
may be rather resistant to deterioration
caused by grazing. In fact, as discussed
above, many such communities depend
upon grazing or similar disturbance for their
persistence over time.
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Intensity, seasonality, frequency, and
duration of defoliation all affect plants and
their ability to resist and/or recover from
herbivory. In other words, how much leaf area
is removed, when is it removed, how often,
and for how long affect plant responses to
grazing. Responses to defoliation also depend
on: availability of meristematic tissue and
the developmental stage of new tiller buds;
carbon reserves and carbon balance; remaining
leaf area; light interception; time of year and
physiological growth stage; root area and
root growth factors; and the physical effects
of grazing animals on plants and soils.*
Recovery from grazing involves both the re-
establishment of photosynthetic tissues and
the ability to retain a competitive position in
the plant community. Excessive defoliation
reduces both root system activity and leaf area
and may limit the plant’s capacity to compete
for and utilize soil moisture and nutrients.
'This information can be applied to undesirable
plants in an effort to reduce their presence in a
plant community managed with grazing.

Trampling

While clipping or mowing can also be
used to remove above-ground plant biomass,
the effects are different from grazing which
also results in the pulling up and discarding of
unpalatable plant parts and, more significantly,
trampling. Trampling can be detrimental,
causing soil compaction and worsening some
types of erosion. It can also have beneficial

effects such as breaking up dead grass residue,
which aids in germination and growth of

small-statured wildflowers.

Trampling can help
mix manure and other
organic matter into
the soil surface, as
well as acting to plant
seed. Positive effects
of trampling include
changes in surface soil

bulk density that favor

GRAZING HANDBOOK

desirable species over undesirable species. An
example is the tendency of poison hemlock
(Conium maculatum) to quickly dominate
sites under little or no grazing pressure, where
soils are light and very crumbly.?' Livestock
trampling on such sites can be used to rapidly
convert such sites to more desirable species
cover. The negative effects of trampling can be
minimized by controlling trampling intensity
in accordance with soil texture, soil moisture
and management objectives.

Nutrients

Grazing affects nutrient cycling in plant
communities in a variety of ways. Compounds
that can easily volatilize, such as readily
degradable carbon and some forms of nitrogen,
tend to be conserved in cattle feces, which
contributes to accelerated rates of humus
formation. As a particularly durable form of
soil organic matter, humus also increases both
the water- and nutrient-holding capacity
of soils. It increases biological activity and
other beneficial soil processes, improving soil
aeration and accelerating soil development.

By increasing soil organic matter, humus

also improvs water and nutrient-holding
capacity of soils. Grazing tends to increase

the proportion of clovers and other nitrogen-
fixing plants in the pea family by reducing
competition from taller grasses. These legumes
glean nitrogen from the air, which is fixed

in the soil by symbiotic rhizobia. Trampling
and the physical mixing of dead and decaying
plant material with manure, urine, and soil
hastens vegetation decomposition and makes
the nutrients bound in it available for use by
the soil and plant community. Of course, all of
these processes may be interrupted or reversed
it grazing is not properly managed to meet
these objectives.
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Kind and Class of Animal
Selecting Type of Livestock

Different species and classes of animals
have particular foraging habits, behaviors,
and other characteristics that may make one
preferable to another for meeting site-specific
management goals. Predator problems and site
topography are also important considerations.
Local availability of livestock types also may

restrict choices.

Difterent species of animals prefer
different topographic positions. Steepness of
slope significantly influences distribution of
cattle,”? while smaller animals, such as sheep
and goats, are more able to traverse steep
hillsides. Larger animals including cattle
and horses prefer to graze level-to-gently
rolling land. In areas with steep terrain, cattle
generally congregate on more level areas,
which can lead to heavy use of flat land
unless infrastructure or attractants are used to
improve distribution.

Foraging Differences

Grazing animals are divided into groups
based on their vegetation preferences and
primary foraging methods. These groups
include the grazers (cattle and horses),
which have a diet dominated by grasses and
grasslike plants, the browsers (goats), which
consume primarily shrubs and forbs, and the
intermediate feeders (sheep), which have no
particular preference for grasses, forbs, or
shrubs.” Browsers commonly consume large
amounts of green grass during rapid growth
stages but avoid dry, mature grass and often
experience digestive upsets if forced to consume
too much mature grass.**

Body size and reticulo-rumen capacity,
anatomical differences in teeth, lips, and
mouth structure, grazing ability, and
differences in digestive systems account for
some of the differences in foraging behavior.
Mouth size directly affects the degree of
selectivity that is physically possible; ruminants
with small mouth parts such as goats, deer, and
pronghorn, in contrast to cattle, horses, and

elk, can more effectively utilize shrubs while
selecting against woody material.

In addition to physiological influences
on diet selection, animal behavior can strongly
affect what livestock choose to eat. Young
animals learn foraging behaviors from their
mothers and peers and can be taught to eat or
avoid certain plants.

TABLE I.
ANIMAL UNIT
EQUIVALENTS*
Animal Animal  Monthly Forage
Kind and Unit Consumption
Class Equivalent in Lbs.
Cow, dry 92 727
Cow, with calf .00 790
Bull, mature .35 1,067
Cattle, one-year-old .60 474
Cattle, two-year-old .80 632
Horse, mature .25 988
Sheep, mature 20 158
Lamb, one-year-old 15 |18
Goat, mature 15 |18
Kid, one-year-old 10 79
Elk, mature .60 474
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TABLE 2. GENERALIZED DIETARY AND TOPOGRAPHIC SITE
PREFERENCE CHARACTERISTICS BY GRAZING ANIMAL SPECIES*

some seasonal use of forbs
and browse

Species Diet Preferences Topographic Position Preferences
Horse Grazer: Mostly grasses, Widely adapted to plains

minor forbs, and browse
Cattle Grazer: Mostly grasses, Prefers level to rolling land;

capable but often unwilling to
graze steep or rocky areas

Domestic sheep

Intermediate feeder: high use of forbs,

but also use large volumes of
grass and browse

Better adapted to steep lands and
rough terrain than cattle

Domestic goat

Browser to intermediate feeder:
high forb use, but can utilize large
amounts of browse and grass;
highly versatile

Adapted to a wide variety of
terrain and vegetation types

Elk

Grazer to intermediate feeder:
also considerable forbs and browse;

Prefer meadows, parks, bottoms,
and lower slopes; grazing often

highly versatile

concentrated

'The amount of forage consumed is
affected by many factors, including breed and
age of animal. Although many other factors
can influence forage consumption, animal unit
equivalents (AUEs) can be useful in estimating
stocking rates and comparing forage demand
of different ages and species of animals.
Animal unit equivalents vary by source, actual
weight of animal, and individual animal.?
Table 1 gives AUEs for common domestic
livestock which can be calculated as follows:

3 mature bulls=4 animal units (3 x 1.35)
48 two-year-old cattle=38 animal units (48 x .8)

Tule Elk and Other Native Species

Tule elk (Cervus elaphus nannodes),
which are native grazers/intermediate feeders,
roamed California until the late 1880s. Tule
elk are classified as game animals and as such,
their management in California is governed

by the California Department of Fish and

GRAZING HANDBOOK

Game (CDFG). CDFG oversees several sites
where tule elk have been reintroduced, all of
which are extensive in size, providing adequate
acreage to support planned populations.
CDFG personnel have stated that no new
introductions of tule elk will be made in
California in areas where they cannot be
hunted, because without hunting, there is no
viable means of population control.?®

Grazing Intensity

Intensity of use strongly affects a site’s
response to grazing. Grazing intensity is often
described as “light,” “moderate,” or “heavy,”
labels that are slightly more descriptive
than simply “grazed” or “ungrazed,” but still
reveal very little about a grazing regime. Two
variables — stocking rate and length of grazing
period(s) — are the principal controls that can
be prescribed to achieve the grazing intensity
desired for a site.
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Stocking Rate and Grazing Capacity

'The terms stocking rate and grazing
capacity are interrelated. Grazing capacity
quantifies the amount of available forage for
grazing animals on a given site while stocking
rate is the number of animals grazing that
torage for a given period of time.

Initial stocking rates must be established
when grazing is newly introduced to a site.
Monitoring newly grazed sites over a several
year period should reveal whether or not
stocking rates are suitable.

Grazing capacity can be estimated and
stocking rates can be set based on site data
and simple mathematical formulas. However,
annual fluctuations in forage production
mean that setting and adjusting stocking rates
should be viewed as a process rather than an
exercise in determining a precise number of
animals that a site can carry. For example, the
grazing season generally begins in California
in the fall when annual grasses germinate and
start to grow in response to the first rains. By
late fall and winter, when cold weather sets
in, forage growth slows though feed intake
requirements of livestock do not. Warm
spring weather accelerates forage growth, with
peak production occurring in April and May.
During the summer, fall, and winter forage
deficits can occur; forage growth can exceed
forage demand in late spring. Supplemental
teeding of hay is often necessary during forage
deficits, especially to meet the nutritional
needs of pregnant or lactating livestock.
Forage production and grazing capacity also
vary between years, depending on amount
and distribution of rainfall and other climatic
factors.

In severe drought years or in years of
above-average forage production, stocking
rates may need to be adjusted downward or
upward during the grazing season to achieve
management objectives. This process can be
tricky, as it requires the livestock operator
to be flexible and to respond quickly to
unpredictable weather conditions that affect
forage production. A livestock producer who
must decrease stocking rates in response to

a spring drought may suffer financially. In

a good forage year, adding animals may be
difficult unless the operator has a large herd
with the ability to move animals from other
sites. Stocking rate can be adjusted down in
poor feed years by weaning calves or lambs
early, or culling more heavily than usual. In
good forage years, culling animals lightly or
retaining more replacement animals can be
used to increase stocking rates. A process for
adjusting stocking rates should be identified in
grazing agreements.

Grazing capacity can be estimated by
several different methods including: use of
forage production estimates for range sites
identified in the USDA Soil Surveys; direct
measurement methods that involve clipping
and weighing of vegetation; knowledge of
present or historical stocking rates on the site,

Grazing capacity is expressed in pounds
or tons of forage produced, often described
in animal unit months (AUMS). In intensively
managed rotational grazing systems, where
animals are moved frequently, animal unit
days (AUDs) may be used to describe forage
availability or consumption.

Stocking rate is expressed as animal units
(AUs) per time period.

Available forage is the forage produced
minus the amount of residual dry matter or
RDM desired.

Grazing capacity and stocking rate
example: On a |00-acre site that produces
1,500 pounds per acre of available forage per
year, the total available forage production, or
grazing capacity, would be 1,500 Ibs./acre x
100 acres = 150,000 Ibs. of forage or 150
AUMs (150,000 /1,000 Ibs/AUM).

Appropriate stocking rates for this site would
include 30 AUs for 5 months (30 x 5 = 150
AUMSs) or 40 AUs for 3.75 months (40 x
3.75 = 150 AUMs).
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or on a similar nearby site; and a scorecard
method based on climate zone, topography,
and tree canopy cover.”’

USDA Soil Survey Range Site Values
The USDA Soil Surveys provide

estimates of forage production for range sites
and/or soil map units for “favorable,” “normal,”
and “less favorable” years. These values can be
used as rough guidelines.

Direct Measurement

Samples of current season’s biomass
should be taken from one-square-foot
quadrats located within representative areas
of the site, thoroughly dried, then weighed
with a gram scale. Weight in grams x 96 =

Ibs./acre of forage. Depending how carefully
sampling is done, this can be a useful method,
although many samples may need to be taken
for accuracy, especially on sites where forage
production is highly variable.

Known Stocking Rates

Knowledge of current or historic
stocking rates and resultant site conditions
provide excellent estimates of forage
production. Depending on how well end-of-
season site conditions compare with desired
conditions, stocking rates can be adjusted to
increase or decrease the amount of grassland
biomass remaining at the end of the growing
season.

Mixed Species Grazing

Grazing by two or more species (separately or together) on the same pasture in a single growing
season is known as common use, dual use, or mixed species grazing. WWhere animal and economic
gain is the goal, or management objectives are advanced by grazing more than one species,
common use can be advantageous. The primary advantage to mixed species grazing is that forage
use can be more efficient. Two different species, cattle and sheep, for example, will differentially
graze, with the result that more diverse forage resources are utilized. As grazing use intensifies,
available forage decreases and the different animal species reduce their selectivity to maintain
adequate forage intake. This results in an increase in dietary overlap. Other advantages include
improved animal distribution, complementary food habits, diversification of income, and parasite
and disease management. Disadvantages include increased costs due to loss of feeds, reduced
efficiency within each species, and need for increased management.*

Common use may be an appropriate technique, but management goals for a specific site
may require a careful choice of animal species due to species-specific foraging habits or other
animal characteristics. Availability
of interested livestock producers
can also dictate the type of animals
available. Sheep ranching, for example,
has decreased dramatically on
California’s North Coast over the
past few decades, due primarily to
an increase in predation by coyotes
and, to a lesser extent, mountain
\ ] lions. Now, sheep ranchers must
use a combination of predator
deterrents including electric fencing,
$ws..  guard animals, and where predation
s extreme, night-time housing for
animals.

<
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Scorecard Estimates

University of California researchers
developed a simple “scorecard” that can be
used to estimate grazing capacity on annual-
dominated rangelands based on desired RDM
levels and general site characteristics.* This
method provides rough estimates based on
rainfall, canopy cover, and slope, and is most
applicable to large tracts of land dominated by
annual grasses and forbs.

Grazing Periods and Grazing Systems
A grazing period is the length of time

that animals occupy a specific land area, which
can range from less than one day to one year.
'The term “grazing system” is sometimes used
to describe the way in which grazing and
nongrazing periods are arranged within the
maximum feasible grazing season (in coastal
central California, the grazing season is
year-round), either within or between years.
Grazing systems often have descriptive names
such as: continuous or yearlong grazing; short-
duration grazing; deferred grazing; and rest-
rotation grazing. Continuous grazing is the
simplest grazing system and is very common
in low-elevation California. Short-duration
grazing involves short periods (hours or

days) of grazing alternated with non-grazing

periods that are based upon plant growth
characteristics.

Grazing Season

Grazing can also occur seasonally within
a year. Different time periods for grazing
might be prescribed based on:
* type of livestock operation; for example, a
cow-calf beef operation requires pasture
all year to support the mother cows

e species targeted for enhancement or
control; for example, deferment of grazing
until after seed sets is sometimes used if
seed reproduction of a particular species
is critical; in other cases certain weed
species are grazed at critical times in their
development to weaken or kill them or
prevent reproduction

e saturated soils; grazing may need to be
deferred on sites with fragile soils.

* minimizing competition; late winter and
early spring grazing may be important for
reducing undesirable species competition
with native grasses®

e fire hazard control; where grass fires are
a concern, grazing should continue long
enough into the spring or summer to
adequately reduce standing fuels prior to
the fire season
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Grazing as a Management TOOl

Beyond the obvious benefits of livestock
grazing such as food production, grazing can
benefit individual plant and animal species, can

help manage fire hazards,
and, in the absence of
natural disturbance regimes,
help maintain California’s
landscape structure. A land
manager’s use of grazing

can be viewed as application
of a tool for keeping weed

or shrub invasion at bay,
enhancing wildflower
displays, or maintaining a low
grassland canopy height to
allow visibility, foraging, and
movement of small mammals
such as voles and ground
squirrels.

As our highly altered
environment becomes
more and more affected
by development, industrial
pollution, and global
climate change, these
impacts pose new threats to
native ecosystems, making
livestock an increasingly
important management tool.
For example deposition of
atmospheric nitrogen from
air pollution has dramatically
altered the chemistry of
serpentine grassland soils at
Coyote Ridge near San Jose,
seriously threatening the
Bay checkerspot butterfly
(Euphydryas editha bayensis).

Grazing at
Audubon Canyon Ranch’s

Bouverie Preserve

“We want to favor native
annual wildflowers and
perennial grasses. We're trying
to reduce competition and
create some openings in the
grass canopy. This will also
ultimately reduce thatch.”
—Daniel Gluesenkamp, Ph.D.,

Habitat Protection and
Restoration Specialist

Sonoma County
Agricultural Preservation
and Open Space District

“One of the reasons that

the District has grazing on
its land is to support local
agricultural producers — to
make land available to them.
1t a perfect partnership.”

—Kathleen Marsh,
Stewardship Planner

Excess nitrogen has resulted in an extensive

non-native grass invasion, primarily by
Italian ryegrass (Lolium multiflorum), which
has eliminated many acres of dwarf plantain
(Plantago erecta), one of the primary food
plants of the butterfly. Grazing is being used

to manage the Italian ryegrass invasion and
butterfly numbers have rebounded. Properly
managed grazing can enhance carbon

sequestration in rangeland
soils, helping to slow the rate
of increase in atmospheric
C0O,33 On the other hand,
poorly managed grazing can
have undesirable effects, such
as unwanted changes in plant
species composition, negative
effects on wildlife species, and
acceleration or exacerbation of
erosion.

Beneficial Uses of Grazing

Fire Hazard Management

'The influence of livestock
on fire hazard is two fold. First,
grazing at moderate levels has
been shown to change wildfire
behavior, by slowing its spread,
shortening flame length, and
reducing fire intensity, although
it does not significantly reduce
the risk of fire ignition.**

Second, and most
important for long-term
fire safety, especially near
urbanized areas, grazing can
prevent or minimize expansion
of shrublands which have
much greater fuel loading
and pose greater fire hazard
than grasslands. High-density
shrub cover can be seen
throughout the San Francisco
Bay Area where fires have

been suppressed for long periods and grazing
has been reduced or removed. In particular,
coyote brush (Baccharis pilularis), occurs over
large areas of ungrazed properties. McBride®
found that 51 years after grazing was removed
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from the Berkeley hills, coyote brush density
had increased dramatically. Grasslands in the
Berkeley hills that are grazed are relatively free
of coyote brush and other shrub species, while
ungrazed grasslands in this area have been, or

grasslands and oak woodlands, with a surface
biomass in the Baccharis shrublands more than
10 times greater than grasslands and more
than five times greater than oak woodlands. As
well as greater fuel loading, results indicated

are rapidly being, the greatest average

invaded by coyote flame length and

brush. fire-line intensity
Biswell® “Without modifications to our current for shrublands

also described his mgngggment jl‘rg[ggie_yﬁrg hazard and the lowest for

observations of oak woodlands.

shrub invasion on
a site in Berkeley

that had been

will likely continue to increase.”
—Russell and McBride?®

'The authors state
that these changes
suggest “a general

burned frequently

trom the 1920s to the 1950s. When annual
burning was stopped in about 1960, he
observed that “...changes began to show in
the plant cover. Ripgut brome and coyote
brush increased, and by 1984, no purple stipa
(Nassella pulchra) could be found.”

Although this observation relates to
cessation of a different disturbance regime,
controlled burning; it illustrates the fact
that shrub invasion of coastal grasslands is
likely to occur in the absence of a regular
disturbance regime.

In a study of seven San Francisco Bay
Area open space sites, Russell and McBride
found that increases in shrub-dominated
communities and decreases in grassland
since the 1940s and 1950s have increased the
probability of high intensity fires. During this
time, fire has been generally excluded, and
grazing pressure has been reduced. Using aerial
photographs, their study measured the relative
frequency of vegetation types including
grassland, shrubland, and forest and woodland
over time, and found that
in most cases, shrub
cover had increased
significantly
over this period.
The heightened
fire hazard is
caused by the great
increase of surface
biomass in shrublands
as compared with

GRAZING HANDBOOK

increase in fire
hazard within the open spaces of the San
Francisco Bay Area” and that “the succession
from grasslands to Baccharis shrublands
indicates dramatic increase in fire hazard
for those areas” and “In the context of the
landscape matrix as a whole this increased
hazard indicates a greater possibility of fire
being spread into adjacent forested areas and
residential communities.”

Weed Management

Livestock can be a useful tool in weed
management programs when the following
conditions are met: 1) target plants are
acceptable as forage, 2) grazing can be
timed to inflict damage at vulnerable periods
in the weed’s life cycle, 3) water is available
for livestock; and 4) livestock are controlled
to minimize damage to non-target species
and other ecosystem components. A land
manager can manipulate various factors in a
grazing/weed management program: these
include pasture or paddock size, location,
and configuration; stocking rates; timing and
frequency of grazing; and class of animal.*
Use of portable electric fencing to facilitate
short-duration, intensive grazing in small
paddocks is a component of most grazing-
based weed management programs because
animals must be forced to trample or eat plants
that they would avoid given a choice in a larger
pasture.

Grazing has been shown to be effective
in managing some species of noxious weeds
that occur within the SRCD. Yellow star-
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thistle (Centaurea solstichialis) and medusahead
(Taeniatherum caput-medusae) have both been
effectively managed through intensive grazing.

Yellow star-thistle. Properly timed
grazing can reduce yellow star-thistle seed
production as demonstrated by controlled
experiments conducted over a three-year
period with cattle, sheep, and goats at two
heavily infested sites in northern California
by Thomsen et al.* They used an intensive
grazing management approach, i.e., high
stocking rates with short grazing periods that
were timed according to plant phenology and
regrowth responses. Grazing during rosette
stages (spring-grazed) led to an increase in
yellow star-thistle’s seed output and reduced
competition from associated plants, giving
yellow star-thistle greater access to light,
water, and nutrients. Intensive grazing using
large numbers of animals for short duration
timed to yellow star-thistle’s bolting, pre-spiny
stages (late-May and June), was effective in
decreasing yellow star-thistle flower head
densities, plant height, and canopy size.*!
Timing of grazing is critical because viable
seed is produced by yellow star-thistle after

only a few percent of the flower heads have
bloomed.*

yellow star-thistle. No more than half of the
grass should be removed.*

Medusahead. Grazing for control of
medusahead is experimental, but it has been
effective in research plots in Yolo County.*
Based on this research, essential components
of a grazing program for medusahead control
are: 1) critical timing; 2) high stocking density;
3) use of portable electric fencing; and 4)

a portable water supply. Research has been
conducted with sheep, although goats and
cattle may also be effective.

Grazing should occur in late spring, as
soon as the flag leaf — the last leaf to emerge
before the flower head — thickens and the stem
engorges. (The flag leaf emerges only days
to a week before the flower head emerges, at
which point the plants become completely
unpalatable.) Heavy grazing at this time
ensures that the medusahead plants will not
flower and will not re-sprout, greatly decreasing
seed output. The window of opportunity for
this late-spring grazing is very short, which
means that careful monitoring and the ability
to move an adequate number of livestock onto
the property in a timely fashion is essential.

If grazing occurs too

Horses, which
can develop “chewing
mouth disease,” a fatal
nervous disorder, from
consumption of large
quantities of yellow
star-thistle, should
never be used for its
management,* although
it is an acceptable forage
for ruminants.** Sheep,

“One common objective of livestock
grazing on preserves is to reduce
the amount of RDM. This allows
sunlight to reach the soil surface
and stimulate germination of the
seeds of native species.”

— J. W. Bartolome®

early, the plants will re-
sprout and if it occurs
too late, the livestock
will not graze the flower
heads. The timing of this
optimal phenological
stage will vary depending
on weather conditions,
but usually occurs in late
April.

'The intensity of

goats, and cattle eat
yellow star-thistle before
spines form on the plant. Goats will eat star-
thistle even in the spiny stage. It is a nutritious
plant, especially when in the rosette stage with
crude protein ranging from 28% in this stage
down to 11% at the bud stage. Grazing should
not be as intensive as for medusahead control
because remaining grass helps to shade out

late-spring grazing should
be heavy, which may
result in a higher proportion of bare ground
than would normally be considered acceptable.
Grazing episodes may need to be followed with
fall seeding or other erosion control methods,
especially on slopes. Experimental stocking

densities for late-spring grazing have been on the
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order of 5 AUs per acre, or as needed to graze
herbage down to a height of about two inches.

Grazing Responses of Select Species

Scientists and practitioners have
documented the grazing responses of numerous
individual plant and animal species. On sites
where legally protected special-status species
are found, grazing is increasingly used to
enhance their habitat. Animals whose habitat
requirements can be promoted by grazing
include insects, amphibians, mammals, birds,
and reptiles. With its inherent complexity
across the landscape, grazing can promote
habitat heterogeneity by creating a matrix of
plant species with varying structure for a wide
variety of wildlife. For example, in some parts
of California, areas grazed to lower RDM
levels may be suitable for small mammals
such as kangaroo rats (Dipodomys spp.) that
prefer open habitats for ease of movement
and foraging. Other small mammals, such
as the locally occurring California meadow
mouse (Microtus caifornicus) prefer more
lightly grazed areas with substantial standing
vegetation that provides nesting sites and
protective cover. Similar patterns of use across
a range of grazing levels occur with birds.
Some ground nesters and birds that dart across
the ground, such as endangered
mountain plovers (Charadrius
montanus), prefer very open
uplands that may have been
grazed intensively while
the locally common
western meadowlark
(Sturnella neglecta) spends
more time in denser
grasslands. Other birds, such
towhees (Pipilo spp.), prefer to

forage and nest in relatively dense brush.

Various native wildflower species may
also respond well to grazing. To determine
whether or not grazing might benefit
individual species, it’s important to first
describe the various habitat elements that they
require, then analyze how and when livestock
could impact them, positively or negatively.
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Carefully thought out, site-specific goals
and objectives for grazing should be used to

identify target RDM levels or other desired

habitat conditions.

Below are examples of locally represented
taxa that appear to benefit from appropriate
grazing regimes.

Myrtle’s Silverspot Butterfly (Speyeria
zerene myrtleae) is a federally-listed endangered
species that inhabits coastal dunes, coastal
prairie, and coastal scrub. Critical to its survival
is the larval host plant dog violet (Viola
adunca) and nectar plants for adults to feed on.
Nectar plants include a variety of native and
non-native species including the non-native
bull thistle (Cirsium vulgare). This butterfly
occurs locally at the Point Reyes National
Seashore and on private lands in Sonoma and
Marin Counties. Until 1990, when populations
on private lands were discovered, the Point
Reyes population was believed to be the only
one that was thriving. Despite the wide range
of potential habitat and the large area over
which the butterfly was observed at Point
Reyes, the butterfly population densities were
found to be relatively low.*® By comparison,

a similarly sized population was found on a
private site roughly one-tenth of the size of
the butterfly’s observed Point Reyes
territory. The private site, which
has been grazed commercially
for more than a hundred
years, apparently supports
a much greater density
of Myrtle’s silverspot
butterflies than the Point
Reyes sites.

Murphy and Launer*

concluded that the areas on
the private site found to have the highest
concentrations of adult Myrtle’s silverspot
butterflies, probably are also the areas likely to
support butterfly larvae, which are dependant
on higher concentrations of dog violet host
plants. Data collected in paired grazed and
ungrazed plots at three locations within PRNS
show dog violet to occur more frequently in
grazed plots.*
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California Red-legged Frog (Rana
aurora draytonii), a federally-listed threatened
species, occurs throughout the SRCD and
other parts of California in grassland, oak
woodland, oak savanna, riparian scrub, and
riparian woodland.’* As documented in the

Recovery Plan for the
Red-legged Frog,*
in many cases

they co-exist

with managed
livestock grazing.

High numbers

are found in
grazed areas
including Point
Reyes National

Seashore, East Bay
Regional Parks, and private land holdings
where stock ponds and cattle are prevalent.
'The Recovery Plan states, “In many of these
areas, California red-legged frogs may be
present only because livestock operators have
artificially created ponds for livestock water
where there were none before and therefore,
created frog habitats. In such ponded habitat,
grazing may help maintain habitat suitability
by keeping ponds clear where they might
otherwise fill in with cattails, bulrushes, and
other emergent vegetation.” The Recovery Plan
also points out that cattle may cause negative
impacts to California red-legged frogs by
crushing eggs and/or disturbing egg masses,
negatively affecting riparian habitat, marshes,
and ponds and can have other detrimental
effects.

Red legged-frogs reside in or near
streams, marshes, and stock ponds, preferring
pools or slow water with dense overhanging
vegetation. They attach their eggs to emergent
vegetation and use upland grassland habitats
and rodent burrow or woody litter refuges
up to one mile from breeding areas during
November to March (movements prior
to breeding) and July to October (post
metamorphic juvenile dispersal). During
periods of movement, the frogs are vulnerable

to trampling by livestock, but on the other
hand, excess upland grass height can hinder
movement during these times. Excessive
damage by livestock to emergent aquatic plants
or plants that provide breeding or sheltering
habitat at the water’s edge could have negative
effects. East Bay Municipal Utilities District®
classifies red-legged frogs as moderately
vulnerable to livestock impacts, citing such
negative effects as damage to emergent aquatic
and riparian vegetation. Since the Recovery
plan implies that livestock can help keep
emergent vegetation from becoming too dense,
allowing periodic livestock access to ponds

can be used to manage emergent vegetation
without overuse.

California Tiger Salamander
(Ambystoma californiense) inhabits grassland
and oak savanna with rodent burrows used for
summer retreats, and ponds used for breeding.
‘They emerge from their subterranean refuges
with the first rains and migrate to seasonal
wetlands such as
vernal pools,

stock ponds, )z o\
or slow streams R ,,‘.l/ ( 71'.‘( <

L4 Y
that hold water £

through May.
Breeding occurs
from December to early February with larvae
transforming in water by late spring or early
summer. Juveniles disperse from breeding
sites in late spring to early summer. Very little
information is available regarding the effects
of livestock grazing on the salamander. Like
other small animals, they are vulnerable to
trampling during migration periods, and are
also sensitive to excess herbaceous vegetation
height™* which can hinder their movement
from November to March (adults) and
March to August (juveniles). Conditions that
could lead to premature drawdown of pools,
such as excessive spring evapotranspiration
from annual grasses, could degrade breeding
habitat. According to Huntsinger and

Ford> the salamander requires access across
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open grasslands, thus insufficient grazing
and associated grass height and shrub
encroachment would reduce habitat quality.

Disadvantages of Grazing as a
Management Tool

While grazing can be beneficial for
some species and in some habitats when
approprlately prescnbed poorly managed
grazing or grazing of unsuitable sites can
cause serious environmental damage. As with
most management methods, even when well
managed, grazing carries some risks to natural
resources, wildlife, and occasionally to human
health and safety. With thoughtful planning,

serious grazing-related issues can be avoided.

Undesirable Vegetation Changes
As discussed throughout this Handbook,

grazing can strongly affect vegetation.
Stocking rates that are too high and
inappropriate seasons of use, especially over

long periods of time, can result in serious
negative consequences. Browsing of woody
plants by livestock can negatively affect

plant communities. For example, livestock
grazing when oaks are in leaf can damage

or kill seedlings and saplings unless they are
protected by livestock exclosures. Poorly timed
or heavy grazing in riparian areas can lead

to loss of woody riparian canopy, which can
degrade habitat for many wildlife species.

Repeated, prolonged heavy grazing can
exacerbate infestations of some weed species
that thrive in highly disturbed environments.
Purple star-thistle (Centaurea calcitrapa) and
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woolly distaft thistle (Carthamnus lanatus)

are more prevalent in areas that are heavily
grazed or trampled. Livestock avoid grazing
these spiny plants but eat the forbs and grasses
around them, reducing competition with
thistle seedlings. Unfortunately, the same
conditions that encourage the germination and
growth of native forbs — reduction of annual
grass canopy height and density — can also
promote establishment of weed populations.

Erosion and Water Quality Impacts

Erosion and water quality impacts are
common concerns on grazed lands. Some types
of erosion can be exacerbated or accelerated
by livestock and can cause degradation of
upland soils and/or sedimentation of waterways.
Sediment, nutrients, and pathogenic organisms
can degrade water quality for fish, wildlife, and

human uses.

Sediment that is mobilized and reaches
stream channels can damage anadromous fish
habitat by filling in gravel beds, making them
unsuitable for spawning or smothering

developing fish eggs in the gravel.
Sediment can also fill in deep pools
that remain cool in the summer and

provide habitat for young fish.

Streambank erosion, which
can be caused or exacerbated by
livestock that have free access to
riparian areas, results in eroded soil
being deposited directly into affected
waterways. Upland erosional processes,
on the other hand, also move sediment but,
depending on specific geomorphic processes
and site conditions, this sediment may or may
not be transported into a stream.

Sheet and rill erosion commonly occur
on unpaved ranch roads, and can also occur
on bare ground in animal confinement areas.
'This type of erosion is less likely to occur on
grazed pastures, unless grazing intensity is
excessive. Concentrated flows on hillslopes,
from activities such as road building, livestock
trailing, and gopher or other animal burrowing
can cause gully initiation. Minimizing animal
trailing that is parallel with slopes, and
maintaining adequate vegetation cover can
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guard against concentrated runoff and, thus,

the chances of livestock-induced gullying.

Terracettes, or grazing terraces, are
geomorphic features that can be caused by
livestock trailing on steep hills. They can
increase infiltration into slopes, which can
increase the potential for landsliding if other
site conditions favor this type of hillslope
erosion. They may also serve as conduits for
concentrated flows of water, and may lead to
gully formation.

Nutrient and pathogen pollution of
surface waters from animal waste can result
from rangeland grazing, but most often occurs
when livestock are confined and animal wastes
are concentrated. Minimizing or preventing
livestock access to perennial streams and
avoiding excessive concentration of livestock
should minimize this possibility.

Ammonia from livestock wastes
can cause acute toxicity to aquatic species.
Pathogens are a less common but potentially
serious source of water quality degradation.
Since pathogens are transmitted through
animal wastes, the same conditions that
cause nutrient pollution can cause pathogen
pollution. Many of the pathogens that are
carried by livestock can cause illnesses in
humans and wildlife.

Pathogenic organisms include
bacteria, viruses, and cysts. More than 150
pathogenic organisms can be transmitted
through livestock waste. Some of the most
common include Giardia, Leptospira, Brucellas,
Salmonella, and Cryptosporidia. Pathogens
can also be carried by wildlife;
for example, the presence of
botulism in stagnant water
can devastate waterfowl
populations. Livestock
grazing in watersheds that
provide domestic water
for urban areas has raised
concerns about some cattle-
borne pathogens, especially
Cryptosporidium parvum. This pathogen poses a
danger to persons with compromised immune
systems. Generally, calves up to three or four

months of age shed more Cryptosporidia on a
per weight basis than older or heavier animals.>®

Negative Impacts to Wildlife
Although grazing

can provide habitat
heterogeneity for

many bird species,

birds that nest in the
lower strata of riparian
vegetation, such as

yellow warbler (Dendroica
petechia), Wilson’s warbler
(Wilsonia pusilla), warbling
vireo (Vireo gilvus), and song
sparrow (Melospiza melodia); or

on the ground, such as dark-eyed
junco (Junco hyemalis), California quail
(Callipepla californica), and spotted towhee
(Pipilo maculatus) can be adversely affected by
grazing. Grazing in riparian areas during the
nesting season can destroy nests and expose
nests to predators through removal of cover.
'The brown-headed cowbird (Molothrus ater),
which increases when cattle are present,
parasitizes the nests of other birds, laying her
eggs for other species to incubate. The young
cowbirds are often larger and more competitive
than other songbirds and have a serious impact
on other species’ reproductive success.””

Heavy grazing can also cause shifts in
rodent populations, affecting predatory birds
populations. As with plant species, impacts to
wildlife species should be carefully considered
in any grazing plan or program.

Recreational User Conflicts

Conflicts between
livestock and recreational
users can occur on public
lands that are grazed.
Although reports of injury
are rare, complaints about
livestock and potential liability
are cause for concern. The
tew incidents of aggression by
cattle toward visitors at Point Reyes National
Seashore have occurred when unleashed dogs
have approached mother cows with young
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calves or when people have come between the
cow and her calf.*®

Bulls can also be aggressive and can cause
serious injury. In most cases, bulls should
not be in areas with public access. On public
recreational land or private land that will
allow recreation or visitation, caution should
be used in determining what kind and class of
livestock will be on site. In some cases, it may
be best to have access closed on all or part of a
property during certain times of year, such as

calving season. Recreational users may regard
livestock as a nuisance due to their impacts on
trails, manure and flies, and perceptions about
damage to natural resources. Concerns such
as these may be best addressed through public

education, including signage.

For livestock producers, conflicts and
concerns caused by recreational users include
gates left open and aggression towards

livestock by unleashed dogs.
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Planning a Grazing Program

Planning for grazing is a process that can
culminate in a product — a grazing plan — but
it should begin even before land is acquired
by an agency or organization. For example,
certain physical improvements such as water
and truck and trailer access are necessary to
facilitate grazing on any given site. In the case
of partial acquisitions, when properties are
divided and sold in pieces, these important
improvements are sometimes retained by the
original owner or otherwise separated from
the acquired parcel. If establishing a grazing
program is later desired, it may be impossible
due to the absence of this infrastructure.

In the case of publicly-owned or private
conservation lands, having a written plan for
grazing is important because:

* many public agencies or private
land conservation organizations lack
expertise in grazing management, and
a professionally prepared grazing plans
provide essential information and
instruction

* by law in California, range management
planning on “forested landscapes” requires
a state license except when conducted
by an individual private landowner or on

federal land

* along with monitoring data, a plan
provides a record of management activities
against which the effects of grazing can
be evaluated; if land management goals
aren’t achieved after the grazing plan is
implemented, the original plan can be

modified

Adapting a Grazing Plan

Once a grazing plan has been written, it
should be reviewed periodically and updated
as new information becomes available or
management objectives change. Information
gathered through monitoring should be
used to evaluate goals and implementation

methods, and to modify the plan to

improve future results. This common sense
approach is the origin of the term “adaptive
management,” which was coined in the early
1970s. Adaptive management is the process
whereby management is initiated, evaluated,
and refined”’ The concept of “adaptive
management” complements the notion of
“Best Management Practices,” by explicitly

Why is Planning Important?

“Planning for grazing is important for the same
reasons that it’s important for anything else — it
gives direction. It also provides a strategy for
implementation and a basis for monitoring which
allows you to adapt your actions to continue
improving management.”

— Sheila Barry, Natural Resources and

Livestock Advisor, University of California
Cooperative Extension, Bay Area

“You need to know that youre working toward
your goals. With a grazing plan you know where
you're heading and it allows you to move step-by-
step in the right direction. It also helps you know if
you've achieved your goals.”

— Stephanie Larson, Livestock and Range

Management Advisor, University of California
Cooperative Extension, Sonoma and Marin Counties

“Ihe District needs to show how they're spending
taxpayer’s money and to have a plan for taking
care of the resources...and for grasslands, that'’s
always going to include grazing. The land has
always been grazed — first by native ungulates,
then by livestock. Grazing enhances biodiversity
and keeps fire danger down.”

— Kathleen Marsh, Stewardship Planner,

Sonoma County Agricultural Preservation

and Open Space District
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recognizing that what is thought to be
“best” now may change as new information
about a site becomes available. It differs

from traditional management approaches by
recognizing and preparing for the uncertainty
that underlies resource management decisions.

'The formal adaptive management
process, as shown in the following diagram,
consists of a six-step cycle that is a useful
framework for grazing planning where the
“design” step equates with preparation of a
written plan. A less

and paves the way for a positive working
relationship among all the stakeholders.

'The concerns of potential livestock
operators must be considered in setting
goals because without the cooperation of a
suitable implementation partner, even well-
planned grazing programs can fail. Ideally, the
landowner and livestock operator would share
common goals. However, these two parties
often have different fundamental reasons
for being involved with grazing. While land
managers may have ecological goals driving
their decision to have livestock grazing on a
site, the livestock operator’s primary goal is
usually economic. Potential lessees should be
included in the planning process along with
other stakeholders whenever possible to get
their input and buy-in.

With clear goals and objectives, many
of the possible affects of grazing can be
individually evaluated in relation to desired
outcomes. As the favorable effects of livestock
grazing become

structured approach
is to continually

more widely

fine-tune grazing
plans as monitoring
reveals useful
information and/or
conditions change.

‘Effective goals should be well defined with
time frames and clear, measurable objectives.
For a public agency, well-defined goals
create accountability.”

— Sheila Barry, Natural Resources and
Livestock Advisor, University of California

recognized, some
land managers

are eager to try to
accomplish many of
their goals through

grazing. For example,

Unfortunately,
although adaptive

Cooperative Extension, Bay Area

fire fuel control,
weed management,

management is held
up as an ideal management model and its use
is sometimes required by regulatory agencies,
the expense of detailed monitoring and
assessment mean that it is seldom put into use.

Setting Goals and Objectives

Regardless of the planning model
used, setting goals and objectives is the most
important step in developing a grazing plan.
Goals are the foundation upon which specific
prescriptions should be made within regulatory
parameters. Goal setting is especially important
when numerous entities (agencies or people)
have a stake in management of a site. The
process of setting goals and objectives helps
identify each stakeholder’s needs and desires
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enhancement of
grassland biodiversity, and improvement of
wildlife habitat all can be positively affected

by livestock grazing. These may be reasonable
goals for a grazing program but they must be
examined in detail and on a site-specific basis to
determine if they can be met through grazing.

‘There are many approaches to goal setting
but several rules always apply. Goals must be:
* consistent with agency and/or land
management policies
* consistent with local, state, and federal
laws and regulations
* attainable

* measurable (through objectives)
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Experience is the Best Teacher
A Lesson in Goal Setting

The Marin County Open Space District's Mount Burdell Open Space Preserve provides a
scenic backdrop to the City of Novato and an important recreational site for hikers, joggers,
and equestrians. fts 1,560 acres of grassland and oak woodland also support many plant
and wildlife species, including several special-status species. Entities that have a stake in its
management include District staff, recreational users, nature lovers, adjacent residents, and,
because of its forage resources, the local ranching community. Additionally, fire management
agencies have an interest in vegetation management as it relates to fire hazard. The site has
been grazed by livestock for over a century, with a formal grazing program put in place in
1989, about |5 years after it was purchased by the District. Grazing use was initially retained
after the District's acquisition to provide fire fuel management and because neighbors
wished to retain their views of the pastoral landscape.*

Initial grazing program goals were:

e to preserve and enhance the native plant and wildlife habitat for
the enjoyment and use of Marin County and regional residents

e to preserve the soil and water resources and productivity of the
Open Space

e to manage the fuel loads so as not to endanger the homes
adjoining the Open Space and

e to maintain the pastoral values associated with the important
dairy industry in Marin County

A grazing program has been operated on the site for |5 years based on these goals.
Complaints about grazing impacts from local residents and recognition that some of the
goals were not being met led the District to reevaluate its grazing program.

This reevaluation process identified potential incompatibilities between and within
these goals, and recommended that they be carefully evaluated and prioritized with
management directed at achieving one or more of the highest priority goals.

For example, goals addressing “fire fuel management” and “preserving soil and water
resources’ may have inherent conflicts — while soil and water resources would be best
protected by lighter grazing for a shorter time period, fire fuel reduction would require a
more aggressive grazing program with less biomass retained at the end of the season.

Preserving and enhancing “the native plant and wildlife habitat” would require
identification of target species and their habitat requirements. Which native plants should
be favored and what are the most important wildlife species? Different guilds of plants
(i.e. grass versus forbs and annuals versus perennials) may react differently to a given
grazing regime. High levels of grassland biomass can hinder some wildlife species while
benefitting others.

Attempting to meet all of these goals would be a complicated task requiring establishment
of specific objectives. Clear; realistic management goals must be established and prioritized
before the existing grazing program can be evaluated to determine its effectiveness. The
District is in the process of evaluating and simplifying its goals, and making appropriate
adjustments to its grazing program.
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What are Goals and Objectives?

Because goals, which represent a future
desired state or condition, are often general or
idealistic, they should be paired with specific
and practical objectives. Goals are whaz you
want to have accomplished while objectives set
out Aow they will

Contents of a Grazing Plan

There is no single best way to write a
grazing plan, but there are certain elements
that should generally be addressed. These

include:

Site Description and Resource Inventories.
These are sometimes

be accomplished !

Gonls dobe b referred to as

oals don’t have Tyt FESL)

to be lofty — they “The most important thing is really being aliﬁlzggl%l(icondltlons

can be simple clear on your goals first, because everything contain text, maps

statements, such comes out of that.” (topographic, and

as “maintain —Bob Neale, Sonoma Land Trust aerial photography),

thﬁ beauty of Stewardship Director and other graphics as

wildflower fields. needed to thoroughly
Goals should document a site’s

be practical and clearly stated, avoiding jargon.
If “enhancing native biodiversity” is a goal,
include an explanation of what this means.
Are there part