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A Supplement to the 528 Specification 

Introduction 
Rangelands in California are diverse and complex. There are 13 different EPA designated Ecoregions[footnoteRef:1] and 18 different Major Land Resource Areas that divide the state into vegetation types and climate zones (see the Appendix for a Table of each). Within each of areas there are numerous soil types and ecological sites with varying plant species composition and average annual production rates.  The rangelands of our state are made up of large areas of naturalized annual grasslands some that include native grasses, forbs, shrubs and trees scattered within the annual grasslands. Large areas of perennial grasslands exist in the coastal prairies, mountain meadow and within the sage steppe of northeastern California.  Grassland production and to some degree species composition varies annually based on the timing and amount of precipitation.  All of these factors need to be taken into account when establishing carrying capacity for a grazing plan.   [1:  Griffith, G.E,, Omernik, J.M., Smith, D.W., Cook, T.D., Tallyn, E., Moseley, K., and Johnson, C.B., 2011 (draft) , Ecoregions of California: Menlo Park, California, U.S. Geological Survey] 

Carrying capacity is defined as the average number of livestock and/or wildlife that may be sustained on a management unit compatible with management objectives for the unit or the maximum stocking rate possible without inducing permanent or long-term damage to vegetation or related resources[footnoteRef:2]. The capacity may vary from year to year in the same area as a result precipitation patterns and resulting forage production. When developing a grazing plan NRCS planners should base the carrying capacity on the normal forage production year and stock appropriately to assure resource concerns are addressed. Stocking rates and grazing pattern will vary based on resource and landowner goals, grazing system, and annual forage production.   [2:  National Range & Pasture Handbook, NRCS 2008] 

Stocking rate is defined as the number of specific kinds and classes of animals grazing or utilizing a unit of land for a specific period of time. It may be expressed as animals per acre, or area of land/animal. When dual use is practiced (e.g., cattle and sheep), stocking rate is often expressed as animal units per unit of land or the reciprocal. 

An animal unit is one mature cow (1000 pound animal) and a calf up to weaning age, usually up to 6 months old. An animal unit month (AUM) is the amount of dry matter needed for one animal unit for one month, or 3% of their body weight per day (1000 lb. cow x 3% x 30 day month = 900 lbs.). An animal unit equivalent is based on a 1000 lb. animal and is adjusted as a portion of that value based on the size of the animal (see the table below). 	


              Animal Unit Equivalents (AUE)
	Animal Class
	AUE

	Dry Cow
	.92

	Cow with calf (under 6 months old)
	1.0

	Dairy Cow 
	1.3

	Bull, mature
	1.35

	Cattle, 1 year old
	.60

	Cattle , 2 year old
	.80

	Horse, mature
	1.25

	Sheep, mature
	.20

	Lamb, 1 year old
	.15

	Goat, mature
	.15

	Kid, 1 year old
	.10

	Hair Sheep (80 lbs.)
	.12

	Swine (55-300 lbs.)
	.30

	Laying Hen or Broiler
	.03

	Chicken (over 5 lbs.)
	.005

	Deer, Black-tailed, mature
	.25

	Deer, mule, mature
	0.3

	Elk, mature
	0.68

	Antelope, mature
	0.3

	Bison, mature
	1.00

	Sheep, bighorn, mature
	0.29

	Animal not listed 
	Ave. wt. of animal divided by 1000 lbs.



NRCS Planning Guidelines  
The first step when assisting a landowner is to help them identify the NRCS resource concern. These resource concerns can vary by ranch location but the overall conservation planning process remains the same. The grazing planning process takes these resource concerns that have been identified through inventory and analysis and develops livestock timing, season of use and duration in a field to address those concerns.  
These steps should lead into development of a conservation plan that the landowner can voluntarily adopt. The technical assistance can help identify and conservation practices to address the resource concerns. Conservation management practices are grouped into three categories, vegetation management practices, accelerating practices and facilitating practices. 
The Prescribed Grazing practice, a vegetation management practice, ties all accelerating and facilitating practices together. It requires a forage inventory, forage-animal balance and a written prescription for adjusting the timing, duration, frequency and season of use for the livestock to address resource concerns. 


Methods for Determining Carrying Capacity
The forage inventory is the basis of determining the carrying capacity of a given landscape and the subsequent stocking rate. The amount of forage grown on the land is a result of the precipitation zone, the soil type, landform position, elevation and aspect. The abiotic factors determine the plant community composition or ecological site. In addition to variability based on ecological site, annual variability occurs due to precipitation timing and amount throughout the growing season. 
Grazed rangelands in California include herbaceous vegetation that consists of naturalized annual grassland, perennial rangeland, or a mix of both. Chaparral and forestlands are also grazed but this guide will focus on the herbaceous component which makes up the diet of most grazing animals we develop grazing plans for.  
When calculating forage available for grazing in annual grasslands, residual dry matter requirements are taken into consideration for the health of the site. Residual dry matter (RDM) is the amount of dead standing material left on a site to protect the soil from erosion and as litter to create a favorable microclimate for seed germination. The RDM value is subtracted from the annual forage production before calculating carrying capacity. 
In perennial rangelands available forage is based on proper use factors also call utilization rates.   Harvest efficiency is also considered in perennial grasslands. The harvest efficiency is the amount of forage ingested versus the amount of forage produced. A harvest efficiency of 25% is used in most perennial rangelands that are grazed continuously with high rates (35%) under rotation grazing.  Including utilization and harvest efficiency is a way to ensure that perennial grass root systems remain healthy. 
Other factors that are taken into account when determining available forage is accessibility (distance to water and percent slope) as well as wildlife forage requirements. A rule of thumb is that if water is over a mile away, use of that forage will not occur. The following tables are taken from the National Range & Pasture Handbook. Values are typical but there are exceptions. 

	Adjustment for Slope on Rangelands

	Percent Slope
	Percent Adjustment

	0-15
	0

	15-30
	30

	31-60
	60

	>60
	100




	Adjustment for Water Distribution on Rangelands

	Distance (miles)
	Percent Adjustment

	0.5 - 1
	0

	1 - 2
	50

	2 - 3
	75

	>3
	100
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Three methods can be used to determine forage inventory:
1. The 528 Spec Tool. This tool was developed as an Excel workbook and includes all components necessary to complete a prescribed grazing plan. There are numerous tabs that guide the planner through steps necessary for a grazing plan. The 528 Spec Tool can be found in the eFOTG, Section 1, Assessment Tools. Refer to Tech Note, CA-54, December 2009 for a full description of the Spec Tool and how to use it.
Within the 528 Spec Tool is a Forage Inventory tab. This allows the planner to input data on forage produced, field by field. That data can be obtained three ways: 
a. Soil Survey information – Most soil surveys will show forage production based on soil type. In Web Soil Survey it is found in the Soil Report tab under Vegetative Productivity. 
b. If there are ecological sites completed for the ranch, production values will be shown in the ecological site descriptions.
c. Forage clippings can be done at peak standing crop. If clipping is not done at peak growth or average climate conditions for that year, then reconstruction values need to be done that are based on percent of total production at time of clipping, and percent of normal precipitation. 
The formulas in the Spec Tool are separated by perennial and annual range and are shown below. When using the Spec Tool the planner doesn’t need to conduct any mathematical calculations. 
Perennial range forage inventory is based on a harvest efficiency (HE) of 25% and a proper stocking rate adjustment factor (SAF) of 95% (or less, depending on site). The formula is:
Acres x (forage production normal yr. x HE (25%) x SAF (95%) = Gross pounds of forage available
Subtract from this Accessibility and Forage Usability = Net pounds of forage available
Net pounds of forage available / 900 pound forage requirement per AUM = AUM’s available

Annual range forage inventory is based on subtracting residual dry matter requirements as well as decreasing forage based on a waste factor of 50%. The formula used in the Spec Tool for annual grassland is:
Acres x (forage production normal yr. – RDM requirement x waste factor (50%) = Gross pounds of forage available
Subtract from this Accessibility and Forage Usability = Net pounds of forage available
Net pounds of forage available / 900 pound forage requirement per AUM = AUM’s available
2. Mathematical formulas – Another option, if not using the 528 Spec Tool is to calculate forage inventory on your own and carrying capacity utilizing the formulas shown.  Forage values used to complete the equations can be obtained in the same three manners (soil survey data, ESD or range site data, actual forage clipping). 



Perennial range formula:
Total Acres - Inaccessible acres (Net Acres) x (forage production normal yr.) x HE (25%) x SAF (95%)     = Pounds of forage available
Pounds of forage available / 900 pound forage requirement per AUM = AUM’s available
Annual range formula: 
Total Acres - Inaccessible acres (Net Acres) x (forage production normal yr.) – RDM requirement x waste factor (50%) = Pounds of forage available
Pounds of forage available / 900 pound forage requirement per AUM = AUM’s available

Example 1. Annual Grassland:
1200 acres -100 acres Inaccessible = 1100 net grazeable acres x (2200#/ac forage production normal year – 500 RDM x .50) = 1100 x ((2200 – 500) x .5)
= 935,000 pounds of forage available. 
935,000 pounds of forage available/900 pound forage requirement per AUM
= 1038.89 or 1,039 AUM’s available. 
1039 AUM’s for a cow/calf operation where the Animal Unit Equivalent = 1

If it is a stocker operation the Animal Unit Equivalent = .6 so 1039/.6 = 1732 AU stockers for 1 month

Divide the number of AUM/number of months grazing to get animal numbers

Cow/calf scenario – 1039/12 month grazing season = 87 cow/calf pair – year round 
		         1039/6 month grazing season = 173 cow/calf for 6 months

Stocker scenario – 1732/6 month season = 289 stockers
		      1732/3 month season = 577 stockers

Sheep – AUE .20 so 1039/.2 = 5195 AU
			5195/4 month season = 1299 sheep for 4 months


3. Estimating grazing capacity using the Scorecard Method, was developed by UC Cooperative Extension and released as a Range Science Report, titled Estimating Livestock Grazing Capacity on California Annual Rangeland in 1991[footnoteRef:3]. This method can only be used on annual grasslands. It utilizes existing forage production data that has been collected throughout the state by UCCE over a 30 year period. The system breaks down areas of the annual grasslands into precipitation zones, percent canopy cover, percent slope and amount of residual dry matter required for the site. It displays carrying capacity as AUM’s/acre. The Scorecard creates a quick way for the planner to obtain an initial stocking rate. These values will need adjustments based on usability of the rangeland (distance to water and percent weed cover) as well as annual adjustments for production. [3:  McDougald, N.K., J.W.Clawson, J.W. Bartolome, W.E. Frost. 1991. Estimating Livestock Grazing Capacity on California Annual Rangeland. UCD Agronomy & Range Science, Range Science Report No. 29. ] 


Estimating Grazing Capacity Using the Scorecard Method
	Table 1. Southern California Zone (less than 10" precipitation)

	
	Slope Classes

	
	< 10 %
	10% – 25%
	25% – 40%
	> 40%

	Canopy Cover
	AUM / acre

	0%  to  25%
	0.7
	0.04
	0.03
	0.1

	25%  to 50%
	0.4
	0.3
	0.2
	0.1

	50%  to 75%
	0.2
	0.1
	0
	0

	75%  to 100%
	0.1
	0
	0
	0

	
	RDM lb./acre

	
	200
	250
	300
	350



	Table 2. Central Coast and Central Valley Foothills Zone (10" to 40" precipitation)

	
	Slope Classes

	
	< 10 %
	10% – 25%
	25% – 40%
	> 40%

	Canopy Cover
	AUM / acre

	0%  to  25%
	2
	0.8
	0.5
	0.3

	25%  to 50%
	1.5
	0.6
	0.4
	0.2

	50%  to 75%
	1
	0.4
	0.3
	0.1

	75%  to 100%
	0.5
	0.2
	0.2
	0.1

	
	RDM lb./acre

	
	400
	600
	800
	800



	Table 3.  Northern California Zone (greater than 40" precipitation)

	
	Slope Classes

	
	< 10 %
	10% – 25%
	25% – 40%
	> 40%

	Canopy Cover
	AUM / acre

	0%  to  25%
	3.5
	1.3
	0.8
	0.5

	25%  to 50%
	2.8
	1
	0.6
	0.3

	50%  to 75%
	1.8
	0.7
	0.5
	0.2

	75%  to 100%
	0.9
	0.3
	0.2
	0.1

	
	RDM lb./acre

	
	750
	1000
	1250
	1250





Designing the Grazing Plan

In California, there are multiple types of rangelands that require different management to meet the resource concerns, the primary land types include annual rangelands and perennial rangelands with riparian areas existing in all rangelands. Some of the more common resource concerns on rangeland include forage quality and quantity, inadequate livestock water, inadequate plant structure and composition, soil compaction, noxious and invasive weeds, etc. 
After the initial carrying capacity values are obtained, it is now necessary to make recommendations on stocking rate and a grazing system that will address the identified resource concerns. Remember to keep the resource concerns the focus of determining the grazing operation. 

Most resource concerns can be addressed through grazing management changes and those that cannot be directly affected will be improved after a structural (facilitating practice) or vegetation (accelerating practice) is installed and grazing management follows the installation, such as a water development or fence.   

Annual Rangelands require the conservation planner to know the function of residual dry matter and what amounts are needed to keep the rangeland a renewable resource. RDM is the forage left on the ground when the dry season begins before the first germinating rains in the fall. The primary function is to enhance plant germination and protect the soil from erosion. 
Understanding how livestock utilize the range will help when designing a grazing management plan to address resource concerns. During the rapid growth period, February through May, southern aspects are usually grazed first. This is primarily due to early plant grow via warmer temperatures and the livestock attraction to the developed forage quality.  Northern aspects tend to favor higher production and hold moisture longer and may be used later in the season.  
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Perennial rangelands requires that the land manager or rancher understand the physiological plant characteristics and how those characteristics can shape a grazing management plan. Perennial plants reproduce by seed or vegetatively with tillers, rhizomes or stolons.  They regrow every year so unlike the annual plant, land managers will be grazing the same plants year after year.
On perennial rangelands the proper management of the perennial grass forage base is foremost to the grazing plan. When developing a grazing management plan, it’s important to know the growth cycle of each perennial plant, particularly when they set seed. Perennial grasses have different growing points or apical meristems, this includes warm season grasses and cool season grasses. This is an important characteristic because as livestock graze the plant, new vegetative tillers can be activated, set back or enhanced.  A common quote one might hear to manage perennial rangelands is “take half, leave half”. This enables the plants to leave enough photosynthetic material to feed the carbohydrates in the root reserves to continue completing their lifecycle the next growing season. For grasses, grazing keeps the plants in the vegetative stage. As the grazing system is adjusted, those plants can set seed as needed.  In summary, knowing when the plants set seed, the overall life cycle, growing points and rule of take half, leave half will assist in building a grazing plan to meet the resource concerns. Below is a diagram of take half, leave half also called harvest efficiency


[image: ]
Photo Credit
Green, Shane. State Range Specialist. NRCS, Utah. Brazee, Brendan. State Range Specialist. Harvest Efficiency in Prescribed Grazing.TN-Range 73. United States Department of Agriculture, Natural Resources Conservation Service Boise-Idaho. Salt Lake City. Utah. July 2012.
This photo shows the concept of take half, leave half. In reality a grazing animal doesn’t take half the plant and move to the next. Plants are grazed non-uniformly. Some plants may be grazed up to 80% while others are missed completely. The idea with this guideline of 50/50 use is to ensure that plants do not get grazed so much that none of the live plant material is left to maintain the health and vigor of the root system. The waste factor is a rule of thumb at 25%, on some rangelands it may be more waste and others less. It requires experience and professional judgement to know if the waste factor should be adjusted or not. The carrying capacity formula for perennial rangeland (in the 528 Spec Tool) uses the 25% factor, but that can be adjusted if needed. 

The land manager should also know how plants are structured and how that structure functions on the land. Different plants such as forbs, grasses, shrubs and trees improve wildlife habitat quality, rangeland hydrologic function (holding land in the soil profile), and soil structure and can extend the grazing season. Knowing those groups will help design a grazing plan to enhance the multiple resources found on rangelands.  Below is an example of two structural/functional groups located in the Great Basin. Grasses are Sandberg Bluegrass (Far left) and Bluebunch wheatgrass (right of Sandberg Bluegrass). The two shrubs are Wyoming Sagebrush and buckwheat. We can design the grazing plan to enhance the structural/functional groups, particularly the lifecycle and physiological characteristics of the plants such as the apical meristem, root growth, seed establishment and seed dispersal. 
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Photo Credit:
www.facebook.com/EOARC. Eastern Oregon Agricultural Research Center, Burns (EOARC): Science in the Sagebrush Steppe 2015, Northern Great Basin Experimental Range. 

Similar perennial species and diversity that occur in California’s annual grasslands include species such as Purple needlegrass, California melic, California brome, legumes such as lupine, and shrubs such as manzanita, ceanothus, and others depending on ecological site. 

Livestock movement patterns are based on several principles of grazing management, those include:
· Match the type or class of animal with the landscape being grazed. (Cattle prefer grasses, sheep prefer broadleaf and grasses, goats prefer browse)
· Implement proper stocking rate based on the carrying capacity values and adjustments made for accessibility and production year.
· Season of use to match forage quality with animal requirement. Make adjustments as needed for wildlife concerns.  
· Duration in a field to address resource concerns and the health of the system
· Frequency or number of times the field is grazed to meet resource needs and the health of the system
· Assure proper livestock distribution throughout the field (supplement placement, close gates, develop water, herding to improve distribution)


Design the livestock grazing system based on the above criteria with the focus on the resource concerns addressed during the planning process. Typical grazing systems include:

1. Season-long – This system is used commonly in annual grasslands where livestock graze during the green season only. After grasses mature and die for the year, cattle are moved off rangeland and onto irrigated pasture or high elevation rangelands. With this system, there is little to no management during the grazing season. Livestock are able to pick and choose the species and area to graze.  
2. Rotational – This system requires cross fencing where livestock are moved from field to field in a pattern based on plant condition, growth stage or may be triggered by stubble height requirement for pasture move dates. This is done on annual or perennial rangelands where rest during some part of the growing season is needed to improve a plant species or other resource concern. Grazing rotations are usually shorter during the growing season and longer as plant growth slows.
3. Deferred – This system is often used when rest or delayed entrance into certain fields is required for a resource concern such as nesting, fawning, to achieve plant growth stage prior to grazing or due to soil wetness to reduce compaction. 
4. Continuous – This really isn’t a grazing system. Livestock are placed on the property and have the ability to graze the entire year and select forage at will. They have access to the entire property and are only limited by distance to water or topography. When they run out of forage they are usually feed hay or other supplemental feed until range plants begin to grow again.
5. Rest-rotation – This system allows one field to rest for the entire year or entire growing season. It is typically used in perennial rangelands where recovery is needed post-fire, after a seeding or for perennial species rest and or recruitment of species. It usually is not used on annual grasslands unless there is a perennial plant component that will benefit from full rest for the year or growing season.  With a typical rest-rotation system, the rested field is rotated or changed annually.  
6. Short-duration/high intensity or mob grazing – This is used when high numbers of animals for a short period of time are used to impact vegetation as on invasive species management or for a quick high impact graze followed by a period of rest/recovery so that the field can be grazed again later in the same season. 



Special Considerations
[bookmark: _GoBack]On annual grasslands, along with the grazing system that is driven by stocking rate and resource concerns, management of residual dry matter (RDM) is critical. Residual dry matter is a way to assess the amount of grazing use and is the residual dead material left after grazing. It is measured in the fall before the growing season begins. It is important as a recruitment source of litter that creates a favorable micro-climate for seed germination and protects soil from forces of wind and water erosion. All grazing plans in annual grasslands should have an RDM target that is based on precipitation zone, canopy cover and slope.  RDM guidelines have been developed by UCCE and are described in UCANR publication 8092, Guidelines for Residual Dry Matter on Coastal and Foothill Rangelands of California[footnoteRef:4] and are adopted for use in NRCS prescribed grazing planning. [4:  James W. Bartolome; William E. Frost, El Dorado County; Neil K. McDougal and Michael Connor. California Guidelines for Residual Dry Matter (RDM) Management on Coastal and Foothill Annual Rangelands. Rangeland Monitoring Series. Publication 8092. ANR University of California: Division of Agriculture and Natural Resources
] 


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

	Percent
	
	
	 
	Percent Slope

	woody cover
	
	0-10%
	
	10-20%
	
	20-40%
	
	>40

	 
	 
	 
	Ib RDM per acre

	0-25
	
	
	300
	
	400
	
	500
	
	600

	25-50
	
	
	300
	
	400
	
	500
	
	600

	50-75
	
	
	            NA
	
	             NA
	
	              NA
	
	              NA

	75-100
	
	
	             NA
	
	             NA
	              NA
	
	              NA

	
	
	
	
	
	
	
	
	
	

	Table 2. Minimum residual dry matter (RDM) guidelines for dry annual grassland/Hardwood rangeland

	Percent
	
	
	 
	Percent Slope

	woody cover
	
	0-10%
	
	10-20%
	
	20-40%
	
	>40

	 
	 
	 
	Ib RDM per acre

	0-25
	
	
	500
	
	600
	
	700
	
	800

	25-50
	
	
	400
	
	500
	
	600
	
	700

	50-75
	
	
	200
	
	300
	
	400
	
	500

	75-100
	
	
	100
	
	200
	
	250
	
	300

	
	
	
	
	
	
	
	
	
	

	Table 3. Minimum residual dry matter (RDM) guidelines for the coastal prairie

	Percent
	
	
	 
	Percent Slope

	woody cover
	
	0-10%
	
	10-20%
	
	20-40%
	
	>40

	 
	 
	 
	Ib RDM per acre

	0-25
	
	
	1,200
	
	1,500
	
	1,800
	
	2,100

	25-50
	
	
	800
	
	1,000
	
	1,200
	
	1,400

	50-75
	
	
	400
	
	500
	
	600
	
	700

	75-100
	
	
	200
	
	250
	
	300
	
	350



Riparian Areas are the central part of rangeland landscapes where water occurs. They can be found at springs, seeps, wetlands or as stream corridors. Because these areas stay green longer than the rest of the areas on the landscape, livestock and wildlife are attracted to these areas, especially during the summer months. The green forage and browse in these areas remain high in protein after the rest of the rangelands forage quality is low. They also provide shade and cooling when temperatures are high. If off-stream water doesn’t exist at other locations on the ranch, they may be the only location for water. Because of this attraction to riparian areas, damage from overuse can occur. Management of riparian areas is important for water quality, plant diversity, wildlife habitat, erosion control and plant health and vigor. If the riparian condition is a resource concern, the grazing plan may need to limit access to riparian areas. Access can be limited by fencing the area, rotational or deferred grazing management and proper monitoring to trigger livestock movement.

Shrub lands & Oak Woodlands – When designing grazing plans in shrub lands and oak woodlands, consider season of use. When grasses dry and the only remaining green vegetation is oak seedlings defer use on these areas to allow the oaks to grow without any livestock pressure. In both shrub lands and oak woodlands, consider wildlife use and habitat needs for cover and shelter, nesting periods, or other critical habitat needs. Consult with your wildlife biologist to obtain site specific wildlife needs. 
Monitoring 
The final phase of grazing plan implementation is the monitoring plan. The monitoring plan is designed to assure the grazing plan is improving the identified resource concerns.  Monitoring tracks the resource concern either by short term (annually) or long term (1-5 years).  
When, Where and How Often
Long-term monitoring is done to track changes in the condition of the land such as soil factors, plant condition and composition and hydrologic features such as riparian areas. It is repeated every year or every five years. It will track resource concerns associated with sustainability of the land and trend over time.
Short-term monitoring – Annual monitoring (or more frequent) is done to adjust management so that long-term goals are obtained. It can be done at any time needed and is designed to track management plan implementation. Things like RDM, or perennial plant utilization and livestock movement (numbers, dates, and animal type) and photos are considered short-term monitoring. Short-term monitoring tracks annual use and adjustments in animal use can be done based on this monitoring.
Where to conduct monitoring is based on location of the resource concerns. Locate the monitoring points where changes in the resource concern are most likely to occur. This can be at a degraded site, or for short-term RDM monitoring, it can be at a representative location within the field, vegetation type or grazing unit. The lowest number of monitoring sites that will allow you to track the resource concerns is the number to use. Landowners have limited time to monitor so it is important to place the monitoring sites as strategically as possible and at the least number of locations. 
Each monitoring plan is different for each ranch based on the site-specific resource concerns and management goals. The following is a table with resource concerns and possible monitoring methods.  



	Resource Concern	
	Monitoring Method

	Grazing System*

	Gully
	Photo 
	Deferred, Rotation, Rest-Rotation

	Streambank Erosion
	Photo, Robel Pole
	Deferred or Rotation

	Water Quality
	Robel Pole, Canopy Cover, Photo
	Deferred, Rotation, Short duration/High intensity, Rest-Rotation

	Water Quantity
	Photo, RDM, Stubble height
	Deferred, Season-long, Rotational

	Compaction
	Infiltrometer, Grazing record, penetrometer
	Deferred, Rotational, Rest-rotation

	Plant Productivity & Health 
	RDM, Stubble height, plant utilization Grazing record, photos
	Deferred, Rotational, Rest-rotation

	Plant Structure & Composition
	Photos, Line Point Intercept, Dry Weight rank, Comparative Yield
	Deferred, Rotational, Rest-rotation

	Invasive Species
	Photos, Line Point Intercept, Dry Weight rank, Belt transect
	Short duration/High intensity, rotational, season-long

	Soil Erosion (low litter, bare ground)
	RDM, Step point, photos, Line Point Intercept, basal gap.
	Deferred, Rotational, Rest-rotation, season-long


*These are only suggested systems and the planner and landowner have the ability to choose the one that best fits the site-specific situation.

Recording Grazing Use: 
A grazing record sheet or record book will be used for all prescribed grazing plans so the landowner can record dates the field was grazed (time of the year and number of days), animal numbers, type and class of livestock and any other pertinent information about the site. Other pertinent information can include drought conditions, forage growth and plant phenological stage, poisonous plants, animal health issues, etc. 

Residual Dry Matter and/or Utilization Monitoring:
This monitoring can be done to determine when livestock should be moved from one field to another and at the end of the grazing season. RDM is geared toward annual grasslands, where utilization monitoring is geared toward perennial grasslands. If a rangeland has both, then monitor the one that is most important to the sustainability of the resource. It may be necessary to monitor both. Along with the RDM or utilization monitoring a photo should be taken. That photo location should be documented with a GPS point so it can be retaken each year (or monitoring interval) at the same place. 

As monitoring is completed and it is found that the resource concerns are not improving, then adjustments in the grazing plan may be necessary. This is called adaptive management, where, based on monitoring information and current conditions, changes are made in the grazing plan to achieve the desired outcomes. This is one of the primary reasons monitoring is done, to track changes in resource conditions over time (short or long-term) to assure that objectives are being met.  
Appendix 1 – MLRA Map, 2004
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Major Land Resource Areas (MLRASs)

Pacific SW MLRA Office, Region 2 - Revised March, 2004
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18 Sierra Nevada Foothills
\ 5 19 Southern California Coastal Plain
[ 120 Southern California Mountains
231 |21 Klamath and Shasta Valleys & Buttes

‘ [__]22A Sierra Nevada Mountains
[ 228 Southern Cascade Mountains
[ 123 Malheur Plateau
[_|26 Carson Basin and Mountains
[__127 Fallon-Lovelock Area
[_128BA Great Salt Lake Area
129 Southern Nevada Basin and Range
[ 130 Mojave Desert Basin and Range
131 Colorado Desert and Imperial Valley
35 Colorado and Green River Plateaus
138  Mongollon Transition
40 Central Arizona Basin and Range
Wasatch and Uinta Mountains
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