Section 7: Plant and Animal Interactions
1. Web of Life
2. Skills Challenge: Calculating Stocking Rates
3. Livestock Grazing Systems
Learning Objectives:
 Demonstrate an understanding of food webs, discover the many ways that plants and
animals on rangelands are connected.
 Describe livestock grazing systems
 Calculate Stocking Rates
Idaho General Education Performance Standards


PS3-5-1, LS2-5-3, LS2-5-4, LS2, MS-1, LS2-MS-2, LS2-MS-4, LS2-MS-5, LS2-MS-6

Introduction: Plant and Animal Interactions
Rangelands are incredibly dynamic ecosystems. Drastic changes can be observed among seasons
within a year and across years and over decades. There are many factors that cause rangelands to
change over time—so far, you’ve learned about fire, invasive plants, and weather and climate.
Another major factor that causes change is grazing which we will learn more about in this section.
These factors change the plants and animals that inhabit rangeland sometimes in ways that land
managers and users find desirable and other times, in ways that are considered adverse.

1. Web of Life
(Adapted from Project Learning Tree)
Time: 20-25 minutes
Supplies:
 Plant, animal, and rangeland tools cards
 Ball of string, yarn, or twine
Background:
Rangelands are complex, living systems that are composed of many different animals and plants that
interact with and depend on each other. A food chain is a simplified way of showing these
relationships between plants and animals on rangeland. For example, a food chain on rangelands
may consist of the following components:
Sun > bluebunch wheatgrass seeds > ground squirrel > Prairie falcon
Food chain explanation: the bluebunch wheatgrass seed that uses the sun’s energy to grow, is eaten by
a ground squirrel, which in turn is eaten by a Prairie falcon
Note: In reality it is rare for an animal to eat only one type of food.
A food web represents the interactions of many food chains in an ecosystem. With your students,
create a food web (i.e., Web of Life) on rangelands.
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Do:


Each student will pick (or randomly distribute) a plant, animal, or rangeland tool card



Have the students form a circle around the “sun”



Randomly hand the ball of string to one participant and have them throw (gently) the ball to
someone with a card that links either as food, water, or shelter (habitat)



Keep a hold of the string and throw to another “link” until everyone is a part of the web of
life (some will have more than one connection)

Reflect/Apply:


Once everyone is connected, tug gently to find who is connected to who



What happens if one species is removed from the web? How many other connections are
impacted?



What happens if the water development is removed?



Do many of these animals compete for habitat?



How does the habitat change from year to year? How can this be demonstrated?
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2. Skills Challenge: Calculating Stocking Rates
Time: 40-45 minutes
Supplies:


Stocking Rate Calculations worksheet (including map)



Calculator

Background: How many animals can graze on the range?
Grasses, forbs, and shrubs that grow on rangeland are important sources of forage for grazing
animals. Rangeland plants photosynthesize, using energy from the sun to turn carbon dioxide,
water, and nutrients into organic compounds such as carbohydrates and proteins. When herbivores
consume plant material, these compounds are digested providing energy and nutrients for
consumers via meat (as well as many other products such as leather!).
Grazing is a natural ecological process that occurs on most rangeland. Since
the passage of the Taylor Grazing Act in 1934, ranchers, land managers,
researchers and rangeland specialists have worked together to develop
grazing practices that sustain healthy ecosystems while supporting livestock
production. In order to design sustainable grazing plans for a given
landscape, rangeland managers and ranchers need to answer some
fundamental questions:


Which animals are grazing? (livestock species, type, and age)



How many animals are grazing? (stocking rate)



When to graze? For how long? When to rest? (grazing system)



Where to graze? (animal distribution)

America’s
rangelands are
in much better
condition today
than they were
one hundred
years ago, when
uncontrolled
first-come-firstserve access to
open range led
to overgrazing.

Remember, that different animals prefer to eat different types of plants so land managers and ranchers
determine the type of livestock to graze based on what is compatible with the vegetation that is
available on the range! Review section 5 if needed (specifically, the “What’s for Dinner?” activity to
understand what vegetation different animals prefer and “How much food do Animals Eat?” to
determine how much food in pounds animals eat).
Do:


Review the background information with students (including the activities in section 5
mentioned above).



Look at the “Sage Ranch” map with the students, identify each component (e.g., water tank,
pastures, etc.). Review the scenario, you will use this information when determining the
stocking rate. See bottom of this section for “Sage Ranch” details.



Describe Stocking Rates (the balance of forage supply with forage demand).


Step 1: Forage Supply


Describe forage supply and how it is collected (biomass; a great video
resource can be found here: https://youtu.be/OlCps23NBGs).



Describe Proper Use.



Have each student calculate the FORAGE SUPPLY sections of the Stocking
Rate Calculations worksheet.
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Step 2: Forage Demand


Describe AUMs with your students.



Have each student calculate the FORAGE DEMAND section of the Stocking
Rate Calculations worksheet.

Step 3: Determine the Stocking Rate and answer the questions under the “Reflect”
section.

Stocking Rates:
Once you’ve determined the best animals to graze your rangeland, you need to determine the
stocking rate. The stocking rate determines how many animals the forage (i.e., food) will support
over a given period of time. Basically, we want to balance the forage supply (i.e., how much food we
have available) with forage demand (i.e., how much food the animals will eat), while making sure we
keep enough in reserve to have sustainable rangelands year after year.


Forage Supply
When calculating the amount of forage that is available, there are a few things to consider.
To calculate how much food we have (i.e., forage supply), land managers and ranchers will
collect biomass. Biomass is basically how much the plant weighs once it is dried (remember
how much water plants can have?). To do this, we will go to the range and collect plants in a
known area (for example: we will collect all the plants in a 1 X 1 ft square frame and place it in
brown paper bags). After it is collected, we put the brown bags in a drying oven or leave it
outside so all the moisture in the forage can evaporate. Once dry, we weigh and calculate
how vegetation is available and express it as a weight per unit area (for example,
600lbs/acre). Experienced range managers can often estimate the weight of forage on a site
visually, but this takes practice!
2

Estimating biomass needs to occur each year (and maybe multiple times throughout the year!).
Biomass is strongly influenced by the amount of precipitation (snow and rain) that we receive in
the winter and spring. If we have a dry spring, we will have low biomass. If we have a wet spring,
we have high biomass.
Another factor that we consider when estimating the forage supply is how much of the
supply can we use while also making sure that our plants stay healthy and that there is
enough for all the animals on the range. This term is call Proper Use. This typically ranges
from 20-50%, depending on the precipitation, plant types, and soils at the specific location.


Forage Demand: Animal Unit Months (AUM)
An animal unit month (AUM) is the amount of forage an animal can eat in a month.
Remember in section 5 when we learned that a ruminant animal eats about 2.5% of its body
weight each day? Let’s build on that idea.
An AUM is usually based on a 1,000 pound grazing animal. If you have a 1,000 pound cow,
how much food will the each in 1 day? __________________ (1000 lbs X 2.5% = 25 pounds).
If the cow eats 25 pounds a day for one month (or 30 days), how much will it eat in one month?
_________________lbs (25 pounds X 30 day = 750 pounds/ month). If you calculated 750
pounds a month, you are correct. Therefore, we say that 1 AUM = 750 pounds of forage (this is
the standard we will use, it should be noted that some managers use estimates of 780 or 800
pounds for stocking rate depending on the locations, plant types, and animal).
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Sage Ranch—Stocking Rate Scenario:
(see Stocking Rate Worksheet for step-by-step instructions).
The Sage Ranch located in Southern Idaho was homesteaded in the 1860s. It covers 1,000 acres of
rangeland. The ranch is split into 3 pastures, each one producing different amounts of forage and
having different proper use percentages. The ranch is a commercial Angus steer operation, and
implements a deferred-rotation grazing system between all three pastures. The ranch runs 180 head
with an average size of 600 pounds. The pastures are grazed under a moderate intensity for 3
months (90 days) of the year (June 1 through August 29) and then sold to a feedlot to finish.
Your job is to calculate the FORAGE SUPPLY, FORAGE DEMAND, and determine if the stocking rate
is appropriate for the site (should the Sage Ranch increase the number of cattle on the ranch?
Decrease the number of cattle on the ranch? Or keep the rate the same?). Use the worksheet, the
map, and the ranch description above to answer the questions!
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Reflect:
• What was the forage supply for the Sage Ranch? (312,400 pounds or 416 AUMs)
• What was the forage demand for the Sage Ranch? (243,000 pounds or 324 AUMs)
• Was the current stocking rate appropriate for the Sage Ranch (do they need to increase or
decrease their stocking rate? Or, should it be keep the same?) Explain? The ranch is producing
more forage than what the livestock are eating—416 vs. 324 AUMS—therefore, they have increase
their stocking rate).
• What are the primary factor influencing food supply? (precipitation)
• When setting a stocking rate, we don’t want to use all the forage available. Why do we want to
leave some forage behind after the livestock leave the pasture?
• To allow plants to photosynthesize and recover/reproduce
• To leave forage for wildlife
• To leave plant cover on the soil to reduce erosion

Words to Explore:
Biomass: The total amount of living plants and animals above and below ground in an area at a given
time.
Proper Use: A degree of utilization of current year’s growth which, if continued, will achieve
management objectives and maintain or improve the long-term productivity of the site. Proper use
varies with time and systems of grazing.
Stocking Rate: The relationship between the number of animals and the grazing management unit
utilized over a specified time period. May be expressed an animal units per unit of land area.
Taylor Grazing Act: The Taylor Grazing Act of 1934 was intended to “stop injury to the public grazing
lands by prevent overgrazing and soil deterioration; to provide for their orderly use, improvement,
and development; [and] to stabilize the livestock industry dependent upon the public range.
Basically, it provided a mechanisms for managing grazing by establishing a system of grazing rights
and fees, essentially ending homesteading.
Additional Resources:
Visit the https://idrange.org/education-2/i-roam-curriculum/ for each topic to see videos and other
additional educational links and materials.
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3. Livestock Grazing Systems
Time: 40-45 minutes
Supplies:
 Plastic toy cows and sheep OR different color beans to
represent livestock
 String or yarn, six pieces ~ 10” long (to be used as fencing)
 Tin foil that can be formed into water developments
Introduction:
Rangelands produce various types and amounts of vegetation every
year. The amount of annual vegetation growth varies depending on
plant type, topography, precipitation, localized climate, and soils.
There are few tools that rangeland managers can use which can
improve rangeland conditions such as grazing systems.
Managed grazing systems incorporate grazing to remove unwanted
plants (invasive or noxious weeds), excess plant growth, and dead
plant material while allowing time for the plants to rest and grow.
Other tools to remove unwanted plants such as noxious weeds are chemicals or mechanical tools.
Grazing management systems incorporate soils, watersheds, water availability, plants, wildlife, and
livestock into a plan. Using fences, gates, stock water (both natural and man-made), salt licks and
herding, a pre-specified number of livestock animals are put into a pasture at a pre-determined time
of year for a limited amount of time. Identifying the type of livestock should correlate to the type of
vegetation available.
The location and timing of the livestock grazing must be coordinated with the vegetation availability
in the pasture. Livestock can only be moved so far so fast. Moving through pastures sometimes
replicates the green-up of plants. Spring grazing patterns typically mean moving up in elevation as
the snow melts and plants green-up. Fall grazing are typically reversed back to the home ranch (as it
turns colder, grazers move back to lower elevations). Winter can include rangeland grazing or
supplemental feeding with hay reserves.
Common livestock grazing management strategies are as follows:


Continuous is a grazing system that keeps livestock in one pasture for a whole year or
grazing season. This system requires keeping fences, gates, and water systems working all
year. The plants are not given “rest” to re- grow without livestock impacts. The livestock are
not moved so it requires less cattle stress and labor costs. It’s important to make sure there
is enough feed for the livestock all season. Calculating AUM’s for a full season should not
include regrowth.



Herding means moving livestock (mostly sheep but can include cattle) through grazing areas
(which may have fences). This is a labor-intensive option because it requires a full-time
person(s), horse (or off-road vehicle), and a dog to keep the livestock in the correct area.
Daily access to water is also part of the challenge. Since there is more oversight of the
grazing, calculating AUM’s is not as detailed.
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Three pasture rest-rotation means that rangeland is divided into three pastures by fences.
The livestock (typically cattle) are moved through the pastures in a pattern that allows for
rest of pastures at different times every year. An example is starting in pasture 1 in spring
through early summer then moving to pasture 2 after “seed ripe” (which is when the
perennial plants have set their annual seed-which depends on climate and elevation) and
returning to a late summer-fall grazing pasture after the plants are dormant. The rotation
includes areas of complete rest for one year (pasture 3). This rotation changes each year.
Each pasture will need access to fresh water during the season of use. Fences and gates are
required to keep the animals in the correct pastures.



Deferred-rotation means the livestock alternate between two pasture (spring-summer use
and fall use). This allows alternating seasons of rest. Stocking rates (AUM’s) are set at a
moderate rate. This system is designed to increase grazing pressure in a specific pasture to
improve livestock distribution. Alternating seasons of use allow for plants to increase root
systems after grazing. Access to fresh water and good fences is also a concern in this system.
Post seed-ripe grazing encourages native seeds to be “planted” (pushed into the soil) by the
livestock hooves.



Describe each grazing management system



Design a grazing system with the string (fences), water systems, and livestock on the
worksheet or large paper for demonstration.



Identify tools (e.g., water trough, fence, horse, etc.) to manage livestock on rangeland and
describe their purpose

Do:

Reflect/Apply:


Present your plan with description of impact on the rangeland



Compare and contrast the different systems
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