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Presenter
Presentation Notes
Managers can control time, space, animal numbers and kind and class of animal.  These controls can be translated into four principles of grazing management:  Season, frequency, duration and intensity. Time of grazing is controlled in three ways.  You can control the season of grazing or time of year of grazing.  You can control the frequency of grazing and the duration of grazing.  The fourth principle of grazing is intensity, or how great is the rate at which the forage is removed. You control intensity of grazing by controlling the number of animals, the type of animal and the size of the pasture. So again, the four principles of grazing management are season, frequency and duration of grazing. and intensity
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Presenter
Presentation Notes
Let’s look more closely at time, which affects three of the four principles.  Season of grazing has to do with when during the year that grazing occurs.  It may occur all year or it may occur just during a certain period or season of the year. Frequency of grazing has to do with how often a pasture is grazed or in other words the length of the rest period between grazings. Duration of grazing has to do with how long grazing occurs also called the grazing period.
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Presenter
Presentation Notes
Season of grazing depends on the forage source. In the Ranch Operations presentation we looked at regional forage sources and their season of use.   Here are some common grazed forage sources in California.  On annual rangeland grazing can occur all year round but forage quality is poor during the dry season.  Public land leases are often at high elevations where forage is dormant and covered in snow part of the year.  Public land permits control the start date and end date for the grazing season.  

Most central valley and foothill irrigated pasture in California can be grazed nearly all year.  Growth is slow during cold and very hot periods and rapid in spring and early summer.  Pastures are often not grazed when they are wet and muddy in December and January. 

Great Basin rangeland in northeastern and eastern California is grazed during the summer growing season often from May through October.  Winter grazing may be practiced on some ranches if the land is accessible.  Winter sheep grazing has been a common practice in the Great Basin.  During the grazing season continuous grazing of pastures or various forms of rotational grazing may be practiced.
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Presenter
Presentation Notes
Frequency of grazing should allow sufficient rest between grazings for the plants to recover from grazing. If not given enough time before losing their leaves again, the plants will be weakened, production will be lowered, rooting depth may be reduced, and in some cases the plants will die. The rest period required to recover from grazing depends on the plant species, the intensity of defoliation, temperature, soil fertility, and soil moisture.  Rest or the rest period is defined as non-grazing for a specified period of time ranging from a few days to a full year or more.  
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Presenter
Presentation Notes
Duration of grazing is the length of the grazing period.  Grazing periods are followed by rest periods.  Grazing systems involve various schemes of alternating grazing periods and rest periods, that is the manipulation of frequency and intensity of grazing.

The longer the graze period the more intensely the pasture is grazed.  
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Presenter
Presentation Notes
Stock density is the number of animals per acre at any point in time.  This term is often used in intensive grazing management systems.  

Stocking rate is defined as the number of animals grazing an area of land for a specified period of time.
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Presenter
Presentation Notes
Stock density is the number of animals per acre at any point in time.  This term is often used in intensive grazing management systems.  

Stocking rate is defined as the number of animals grazing an area of land for a specified period of time.



1 AU = 1000 Ib cow


Presenter
Presentation Notes
Stock density is the number of animals per acre at any point in time.  This term is often used in intensive grazing management systems.  

Stocking rate is defined as the number of animals grazing an area of land for a specified period of time.



Calculating Carrying Capacity



Presenter
Presentation Notes
Now let’s calculate carrying capacity.  Remember from an earlier slide that stocking rate is defined as the number of animals grazing on an area of land for a specified period of time and that carrying capacity is the average number of animals that a particular unit of land will sustain over time.  In other words carrying capacity is the stocking rate that an area can sustain based on long term averages of forage production.



Carrying Capacity
(Take Half, Leave Half)

.X.z.:-: -

1000 acres X 1.75 AUMs/acre =


Presenter
Presentation Notes
In the early days of range management the utilization rule of thumb was “take half, leave half.” 

To determine total available forage your first need to know the yearly production of the site or pasture.  You can get this from an Ecological Site Description or from Soil Data Mart.  You could also clip some quadrates to get an estimate of standing crop at the end of the growing season. 

Then you apply the  take half, leave half guide by multiplying forage production by 50 %.

To convert available forage in lb/a to AUMs you divide by 800 lb/a.  Some agencies use 1000 lb/a.


Carrying Capacity
(Allowable Use Method)

Forage Allowable
Production X Use = = - = AUMSs
(Ib/a) (%)

Allowable Use = 45 % (see Allowable Use Table)

2800 Ibs/a X 450 = _ + - = 1.575 AUMs

1000 acres X 1.575 AUMs/acre =



Presenter
Presentation Notes
Now let’s calculate total available forage for perennial rangeland using the Holechek or allowable use method. This method can be used on annual rangelands but the RDM method is normally used.


To calculate total available forage you multiply forage production (lbs/a) by the allowable use factor which can be found in most range management texts, or your location will recommend a factor to use.

To convert available forage in lb/a to AUMs you divide by 800 lb/a just as in the “take half, leave half” method.



Carrying Capacity
(RDM Method)
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RDM Target = 700 Ibs, Grazing Allocation = 45 %

1000 acres X 1.18 AUMs/acre =



Presenter
Presentation Notes
Now let’s calculate total available forage using the residual dry matter method.  To determine total available forage your first need to know the yearly production of the site or pasture.  You can get this from an Ecological Site Description or from Soil Data Mart.  You could also clip some quadrates to get an estimate of standing crop at the end of the growing season. 

You also need to know the RDM target for this range site or pasture. The residual dry matter, or RDM, is the amount of forage that managers have decided should be left to protect the soil surface and provide mulch for germinating seeds. The RDM target can be determined from UC Leaflet No. 8092 entitled “California Guidelines for Residual Dry Matter Management on Coastal and Foothill Annual Rangelands.

The difference between the forage produced on the site and the RDM is the amount of forage that is available for use by livestock and wildlife but it also includes forage that is lost to trampling, shatter and decomposition.  Thus a domestic grazing animal will not consume all of that remaining forage.  Harvest efficiency or grazing allocation is a term that has been used for the forage that is available for grazing by cows or other livestock.  Too maintain a conservative stocking rate the grazing allocation or harvest efficiency should be  50 %.  

Just as in the previous two methods you convert available forage in lb/a to AUMs by dividing by 800 lb/a .




AUM Dry Matter Equivalent

o
1 animal unit = 1000 1b cow

Daily intake = 1.5 to 3 % of body weight

2 % of 1000 = 20 Ibs per day

3 % of 1000 = 30 Ibs per day

20 Ibs per day * 30 days/mo = 600 b/ month

30 Ibs per day * 30 days/mo =900 b/ month

1 AUM = 600 to 900 1b of dry matter


Presenter
Presentation Notes
A 1000 lb cow is one animal unit. The daily dry matter intake of a cow ranges from 1.5 to 3 percent of her body weight each day.  If she eats 2 percent of her body weight per day and she weighs 1000 lbs then she will eat 20 lbs of  forage per day on a dry matter basis.  If she eats 3 percent of her body weight she will consume 30 lbs per day on a dry matter basis.  If you multiply 20 or 30 by 30 days in one month you get 600 to 900 lbs of dry forage consumed each month. Some textbooks use 600 lbs for the amount of monthly consumption.  Others use 800 to 1000 lbs per month to be more conservative in their carrying capacity calculations and to account for wasted forage.


Understanding Stocking Rate

* Calculating Stocking Rate - Terminology
— Animal unit (AU) - A 1000 Ib cow is one animal unit
— Animal unit equivalent (AUE)
— Animal unit day ( AUD)
— Animal unit month (AUM)
— Animal unit year (AUY)
— Utilization - Proportion of production that is consumed or destroyed

Animal Type | AUE || Animal Type | AUE

Cattle Cows 1.0
Calves Bulls 1.25
300 Ibs 0.3 Horses 1.25
400 Ibs 0.4 Sheep 0.2
500 Ibs 0.5 Goats 0.17
600 Ibs 0.6 Deer 0.17



Presenter
Presentation Notes
First let’s deal with some terminology.

The old definition of an animal unit was a cow and her calf.  However over the years cows have gotten larger and so have calves.  Therefore a better definition for an animal unit is 1000 lbs of body weight.  So a 1000 lb cow is one animal unit.  There are tables of animal unit equivalents for other kinds and classes of animals.

While 1000 lbs of body weight could be used to estimate animal units for most large herbivores this table provides animal unit equivalents that are a little more accurate.  Remember that smaller animals have higher metabolic rates and so their food requirements are higher than a cow and thus 1000 lbs of body weight under estimates their real forage demand.  

Stocking rate may be expressed as animal unit days per acre or the reciprocal acres/animal unit day.

Stocking rate is more often expressed as animal unit months per acre or the reciprocal acres/animal unit month. The term AUM is commonly used in three ways:  1.  stocking rate as in X acres per AUM, 2.  forage allocations as in X AUMs in a pasture or allotment, and 3.  utilization as in X AUMs were used or taken from pasture or allotment.

Additionally, stocking rate is sometimes reported on a yearly basis as  Animal Unit Years (AUY)

One last term that gets a lot of use.  Utilization is the intensity of grazing. It is the proportion of the current years production that is consumed or destroyed by grazing animals.  It may be reported as animal unit months.
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Presenter
Presentation Notes
Setting stocking rate is the most important of all range management decisions. There is no substitute for experience in setting stocking rates.
Stocking rate, not grazing system, is the primary factor controlling vegetation and animal productivity and financial outcomes of range livestock grazing.  
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Presenter
Presentation Notes
Heavy stocking rates generally lower plant and animal productivity and financial returns over the long run.  High stocking rates increase risk.  Stocking rate is often set well below carrying capacity so that adequate forage is available during dry years.

Generally as stocking rate moves from heavy to moderate use,  forage and animal production improves substantially.  
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Presenter
Presentation Notes
If we look at gain per animal it is highest at low stocking rates.  As stocking rate increases gain per animal decreases.


Stocking Rate

Moderate



Presenter
Presentation Notes
Per acre production increases as stocking rate increases to a moderate stocking rate and then decreases with higher stocking rates.

There is an optimum stocking rate or an optimum range of stocking rates where per acre production is at its highest.  At that stocking rate per head production is lower than maximum.  Ranchers want to maximize production per acre not per head.
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Presenter
Presentation Notes
The stated carrying capacity for a given pasture or ecological site is based on average long-term production.  However carrying capacity varies seasonally and annually.  Consequently flexible stocking rates are needed.  Annual changes in culling rates, retention and purchases need to be flexible and responsive to weather and forage conditions.  All of this is difficult to predict and manage.  Ranchers often attempt to reduce risk by stocking at a rate somewhat below the average.


Carrying Capacity
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San Joaquin Experimental Range - Madera County
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Presenter
Presentation Notes
To illustrate the potential variation in annual carrying capacity we can look at more than 60 years of rainfall and production data from the San Joaquin Experimental Range in Madera County.  Annual rainfall has varied from about 9 inches to nearly 40 inches and annual production has ranged from just under 1000 lb/a to more 4000 lbs/a.  The average is about 2000 lbs/acre.  If we allocated half of that to grazing it would take only 7 acres to support an animal unit for 1 year.  In reality the long term carrying capacity is around 15 or 16 acres per animal unit.  This avoids overstocking in most years and reduces risk of running out of forage during dry years. 




Presenter
Presentation Notes
There are a few more terms related to stocking rate.
Overgrazing can be defined as continued heavy grazing which exceeds the recovery capacity of the community and creates a deteriorated range.
Overstocking is defined as placing a number of animals on a given area that will result in overgrazing if continued to the end of the planned grazing period.
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Presenter
Presentation Notes
Now let’s return to annual rangelands and look more closely at residual dry matter.  Lets look at light, moderate and heavy grazing.


Moderate Grazing

Moderate grazing results in a pafchy appearance with an
average residue about 2 inches tall which equals or exceeds
the recommended RDM level


Presenter
Presentation Notes
Moderate grazing should result in RDM levels near the guides in UC Leaflet No. 8092. Moderate grazing results in a patchy appearance with an average residue about 2 inches tall which equals or exceeds the recommended RDM level



Light Grazing

Light grazing results in a less patchy appearance than
moderately grazed areas and unused forage averages 3 or
more inches in height, exceeding the recommended RDM level


Presenter
Presentation Notes
Light grazing results in a less patchy appearance than moderately grazed areas and unused forage averages 3 or more inches in height, exceeding the recommended RDM level.


Heavy Grazing
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Presenter
Presentation Notes
Heavy grazing results in a closely grazed appearance with fall residue averaging less than 2 inches which is below the minimum recommended RDM levels.  Small rocks, sticks, and manure are clearly visible



Residual Dry Matter
R —

RDM — Dry Annual Grassland Precipitation (12 in and less)

Table 1. Minimum residual dry matter (ROM) guidelines for dry annual grassland.

Percent Percent slope

woody cover 0-=10% 10=20% 20-80% =40%
i

25 300
25-50 300
5075 MA
75-100 MA



Presenter
Presentation Notes
UC Leaflet 8092 includes RDM guides for different rainfall zones.  This table is for the drier regions of the annual rangelands.  The RDM levels increase as slope increases.  There are no RDM guides for areas with high woody cover.


Residual Dry Matter

R
RDM — Annual Grassland/Oak-Woodland (Precipitation 12-40 in)

Table 2. Minimum residual dry matter (RDM) quidelines for annual grassland/
hardwood range.

Percent Percent slope

woody cover 0-10% 18=-20% 20-30% =0 %

———————————————{Ib RDM per ag}-——

025 500 B0 BOO
400 SO0 700
200 3040 500
100 200 300


Presenter
Presentation Notes
Most annual rangeland falls in the 12 to 40 inch rainfall zone.  RDM guides increase with slope and decrease with increasing canopy cover.


Residual Dry Matter
e —

RDM — Coastal Prairie (Precipitation variable)

Table 3. Minimum residual dry matter {RDM) guidelines for the costal prairle.

Parcent Percent slope

wroody cover 0-10% 10-20% 20—-40% =40%

By, L —

0-25 1,500 1,800 2,100

7550 1,000 1,200 1,400
G075 GO0 700
75-100 250 300 350


Presenter
Presentation Notes
This table contains the RDM guides for high rainfall zones such as those on the north coast.  Here again the guides increase with slope and decrease with increasing woody cover.
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Presenter
Presentation Notes
In the last several slides you have learned to estimate carrying capacity.  These calculations are estimates and should be used carefully with close monitoring of utilization or RDM levels.  

Most ranchers know the carrying capacity of a pasture from experience.  Whether you have experience or not you should monitor utilization or RDM through the year and especially at the end of the grazing year.  If utilization is too great or RDM too low you may need to reduce the stocking rate before the next grazing season.
Through trial and error and monitoring you can eventually zero in on the correct carrying capacity.




Step 3: Distance to Water Adjustment

Distanceto  Carrying 1 -2 Miles pEiEES0trce 4.
Water Capacity \ "
Class Reduction
WIES), (%)

AUMs available before = > 2 Miles

Distance to Water Areain AUM in Carrying Capacity Adjusted Carrying

Class (Miles) Class (%) each class Reduction (%) Capacity (AUM)
0-1 50 0
1-2 30
>2 20

AUMs after adjusting for water distribution=


Presenter
Presentation Notes
Sometimes distance to water can influence carrying capacity.  The table above provides some general guidelines for reducing carrying capacity due to distance to water.  If distance to water is less than 1 mile then no reduction in carrying capacity is necessary.  Locations in the pasture that are between 1 and 2 miles from water will receive lower grazing use so the carrying capacity in those areas should be reduced by 50 percent.  Locations that are greater than 2 miles from water are unlikely to be used so carrying capacity in those areas should be reduced by 100 percent.

Let’s calculate an example. Imagine that we have already calculated the forage available and determined that our pasture has 200 AUMs available. Since areas farther from water are used less, the available forage needs to be adjusted. This can be done by calculating the area in the different classes, which we’. Using these areas, we would then divide the total AUMs available by these percentages to find the AUMs in each class. The AUMs in classes far from water are reduced according to our table above. This reduced number is then used when calculating how many cow are turned in the pasture in step 2.





Step 4: Slope Adjustment

S
31-60 %
11-30 %
0-10 %
\
>60 100 \
AUMSs available before =
Areain AUM in Carrying Capacity Adjusted Carrying
SIOpEIE el Class (%) each class Reduction (%) Capacity (AUM)
0-10 50 0
11-30 30
31-60 20
> 60 10 100

AUMs after adjusting for slope=


Presenter
Presentation Notes
We’ve taken care of water, but research shows that slope also affects carrying capacity. Adjustments are made in the same way. Carrying capacity where slopes are 10 percent or less do not need to be reduced.  A 30 percent reduction in carrying capacity is used for slopes of 11 to 30 percent, and 60 percent reduction for areas that are 31 to 60 percent slope.  Areas greater than 60 percent slope are to steep and carrying capacity in these areas should be reduced by 100 percent.
As an example lets say we have a pasture with 185 AUMs. We would find the area in each slope class (50,30,20, and 10% for this example).  We can then adjust the carrying capacity. In this example, we started with 185 AUMs and ended with 130. This number would then be used in step 2 to calculate the number of animals the pasture can support.
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