Matching Stocking Levels with Feed Supply

1. Stocking Levels

Importance

The most critical management action for livestock producers is to sustainably maintain high levels of ground cover while still turning pastures into products. Stocking rate is a primary driver of livestock profitability, but needs to be kept within the boundaries of land capability to ensure adequate ground cover levels are maintained to provide sustainable environmental outcomes.

Recent Climate Change Impacts and Implications

Under a variable climate, it is critical to assess land condition and undertake appropriate action to avert overstocking during periods of poor production. Any decline in rainfall will result in less dry matter produced for protecting the soil and an increase in the potential for wind and water erosion.

Many livestock producers in the lower rainfall mixed cropping/ livestock zone have needed to reduce stocking rates  

 Management Issues

1.1. Surface cover

Stubbles and pasture residues provide not only feed source but also ground cover which is important in helping to protect soils from water and wind erosion. Ground cover not only protects soils but encourages microbial activity and increases water holding capacity in soils. Ground cover reduces rainfall run-off and increases water infiltration, allowing maximum conversion of rainfall into feed.

The distribution and structure (standing or flattened) of these residues is important. Flattened stubbles covering the soil surface are best for water erosion prone land whereas tall, standing, well-anchored stubbles are best for wind erosion prone land.

A weight figure (t/ha) of stubble or pasture residue does not indicate its distribution or structure but to ensure erosion protection is considered in calculating feed supplies, a quantity figure is used. 

Benchmarks

  Table 1: Surface cover needed to protect soil from wind and water erosion

	
	Minimum cover t/ha
	Desirable cover t/ha

	Wind erosion
	
	

	Loam
	0.5
	1.0

	Sandy loam
	0.6
	1.5

	Sand
	1.5
	2.5

	Water erosion
	
	

	Level land
	2.0
	3.0

	Sloping land
	3.0
	4.0


Reference: Herrmann, T. (1993) “Surface cover for soil protection” Bulletin 1/93 Primary Industries South Australia.

Table 2: Ground cover % needed to protect soil from wind and water erosion

	
	% surface cover

	Erosion Risk*
	Water erosion
	Wind Erosion

	Low
	50
	25-50

	Moderate
	50-75
	50-75

	High
	75-100
	75-100


Ground cover is the area of the soil surface covered by plant material, bushes, litter or dung (ie not bare). It is measured as a percent of area (%).

Trigger Points

Remove livestock when surface cover reaches minimum benchmarks (refer “Matching Feed Supply to Demand”)

1.2. Matching Annual Feed Supply to Demand

There are two main components to consider in matching feed supplies to demand:

· The long term stocking rate which the producer considers is appropriate for the property (strategic stocking rate)
· Seasonal influences on feed availability and adjustments to short term stocking rates (tactical stocking rate) 
The biggest driver of pasture utilisation is stocking rate, which in turn, is the major driver of meat and wool turned off per hectare, and therefore of profit. With higher stocking rates comes more risk, therefore to get the most out of livestock you need to pay more attention to grazing management. Many producers stock at a relatively conservative rate just in case of a “poor season”. 

Therefore it is important to know

· your annual feed supply

· annual demand from your livestock enterprise

· alternative strategies to manage feed demand with supply including appropriate exit strategies during adverse seasons 

Climate uncertainty demands more management, tactics and strategies to convert pasture into product while maintaining the natural resource base and managing seasonal risk.

Determining your expected annual feed supply

1 Photo Standards

Use photo standards to estimate pasture dry matter levels. 

For annual pasture assessment in low rainfall areas there are two publications that are useful plus some websites:

Robertson, S. (2005) A photographic guide to annual pastures for low-rainfall sheep production, Victorian DPI

Singh, A. & Appila/Bundaleer Pasture Group (1996) Pasture Pic, Kondinin (out of print)

Feed on Offer (FOO) Library developed by AWI provides users to estimate feed on offer and nutritive value of grazed pastures. Over 500 records are available http://www.feedonofferlibrary.com/
Lifetime Wool has also developed sets of photo standards of different pasture types and seasons, however these are for medium to higher rainfall areas. http://www.lifetimewool.com.au/newpastures.aspx
2 Pasture Growth Estimates

Pasture growth varies between regions and varies within and between years. To construct a pasture growth curve historical daily growth rates can be obtained from local data or programs such as GrassGro and Pastures from Space.

Pasture growth rates for different district can be obtained on-line (http://www.pasturesfromspace.csiro.au/). This site provides production during the growing season by means of remote sensing. Satellite data is used to accurately and quantitatively estimate Pasture Biomass or Feed on Offer (FOO) or combined with climate and soil data is used to produce Pasture Growth Rate (PGR) estimates. 

Figure 1 shows the median daily growth rates from Pastures from Space for a specific region. This information can be used to construct a pasture supply curve and assist in setting winter stocking rates and feed budgeting. Figure 2 shows the variability in pasture growth rate in weekly intervals. The Decile 2 line shows that 20% of all pasture growth records for a particular week would fall below this line. Decile 5 represents an average growth rate while Decile 8 represents that only 20% of pasture growth rate records are above this line.

Fairport Technologies (http://www.fairport.com.au/PastureWatch/) can provide a more specific service for individual paddocks on your property.

When building a pasture supply curve in the cereal zone you must include stubbles into the supply curve. This information can be obtained from using historical yields and estimating the stubble to grain ratio.

This information can be used in late August to make stocking rate decisions for the remainder of the growing season. This will depend on the stored soil moisture, seasonal outlook and your attitude to risk.
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Figure 1: Pastures from Space Daily Pasture Growth Rates by Deciles

3 Pasture Dry Matter Cuts

Determining how much feed is on offer:

Pastures

Using a 0.1 m2 quadrat, take 10 pasture cuts to ground level along a path or transect across the paddock (more accurate), alternatively take 10 cuts from a representative part of the paddock.

This will give pasture production from 1m2 of pasture. 

Combine all cuts and weigh the wet material and then dry a sub sample (e.g. 100 g) to calculate dry matter percentage (DM %).

Dry Matter (DM) % = dry weight ÷ wet weight x 100

e.g. 1 kg of wet pasture in 1m2

100 g wet pasture sub sample when dried gives 15 g dry pasture sample

Dry Matter (DM) % 
= (15 ÷ 100) x 100

= 15 % DM
Dry matter production (kg DM/ha) = average wet weight (g) in a 1 m2 quadrat x DM%

e.g. average wet weight in a 0.1 m2  quadrat = 100 g 
Dry matter production (kg DM/ha) = 100g x 100 x 15% 

= 1500 DM/m2
= 150 g DM/m2 x 10,000 m2/ha

= 1500 kg DM per ha

Once you have taken pasture cuts a number of times you will get far better at estimating the pasture available.

Cereals

Using a 0.5 m ruler or rod, place it between two crop rows and cut the plant material each side of the ruler. Do this randomly at 10 sites in a representative part of the paddock. 

Weigh the wet material and then dry a sub sample to calculate dry matter percentage.

Average wet weight 1m row X 100 ÷ row spacing (cm) x 10 x DM% 
= tonnes/DM/ha

1.3. Pasture Quality
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Figure 2 Pasture quality changes over the growing season

It is important to match pasture feed quality to your marketing strategy to ensure:

· Ewes have good quality feed during late pregnancy and lactation

· Lambs are finished on good quality feed.

2. Balancing annual feed supply with demand

Table 3 shows the daily intake requirements of livestock and this can be used to match stocking rates with the feed supply curve.

Table 3: Daily intake and requirements of animals

	How much can an animal eat?

	
	% BW
	kg BW 
	intake kg/day

	Dry ewe
	2
	60
	1.2

	Ewe late pregnacy
	2.8
	60
	1.7

	Ewe lactating
	4.2
	60
	2.5

	Weaner lamb
	3.8
	45
	1.7

	
	
	
	

	Dry cow
	1.8
	600
	11

	Lactating cow
	3.5
	600
	21

	Weaner steer
	3
	400
	12


	How much does an animal require?

	
	
	kg BW 
	intake kg/day

	Dry ewe - maintenance
	
	60
	1.1

	Ewe - late pregnancy- maintenance
	
	60
	1.1

	Ewe - lactating - maintenance
	
	60
	1.6

	Weaner lamb - maintenance
	
	45
	1

	
	
	
	

	Dry cow - maintenance
	
	600
	7

	Lactating cow - maintenance
	
	600
	14

	Weaner steer - maintenance
	
	400
	7


Figure 3 below is a copy of a feed supply and demand curve from the MLA Feed Demand calculator. This example is from a typical cropping sheep enterprise in the cereal zone. The light green line is freshly grown supply, the dark green line is supply with carry over and the bars represent what the stock are consuming. Note the large spike of pasture available in December which is the cereal stubble.

It is also critical that the nutritional requirements especially energy and protein of the livestock are met so you can reach your production targets.
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Figure 3:  Typical Cropping, sheep farm in the 300mm rainfall cereal zone

Scource MLA Feed Demand calculator
Benchmark-Setting a winter stocking rate (1st July)

The variability of pasture growth between years is an indicator of risk and affects the ability to set optimum stocking rate targets.

Aim for matching stocking rate with daily pasture growth rate for July. This means that the supply equals demand. Pasture will be accumulated prior to this if pastures are deferred and also in spring when the growth rates are higher. Growth rates can be estimated from local data if available, GrassGro™ or Pastures from Space™.

For example if the pasture is growing at 5kg DM/ha per day the pasture should be stocked at 5DSE per ha (1 DSE requires 1kg of green DM per day).

Possible strategies to balance annual feed supply with demand

· Modify your feed supply

· Change lambing times

· Sale times

· Pasture selection

· Grow more feed

· Pasture and stock assessment skills

· Regular monitoring of pastures

	Animal performance2
	Benchmark
	Comment

	Both quantity and quality of FOO (Food on Offer) are important in animal growth and the animals’ physiological state has different requirements

Increased metabolisable energy equates to increased weight gain.


	Maximum intake with sheep is if the pasture is > 2000kg DM/ha1,2
If metabolisable energy decreases as a result of poorer pasture quality, pasture availability (kg DM/ha) must be higher.
	Training is available

	Lambing paddocks.1,2 
Set stocking is best as it allows growing lambs to select the most nutritious plants.  


	· A  minimum 1000 kg green DM/ha is required

· Aim for 1500kg green DM/ha 3 weeks into lambing

· Aim to maintain 1500kg green DM/ha 

· legume >15% during lambing

· A diet of 50% clover appears to be optimal
	Assessable


Tools 

1 Towards Sustainable Grazing, MLA

GrassGro, MLA Feed Demand Calculator, Pastures from Space

ProGraze, More Beef from Pastures, 
2 Making More from Sheep (AWI/MLA)

Lifetime ewe (Sheep CRC)

Developed with funding from DEWNR


Feed Budgeting in the Upper North

Feed budgeting involves assessing the pastures and livestock. A feed budget can be completed on a 

· Whole farm basis

· Or individual paddock basis

A feed budget can be used to plan grazing programs for an entire season or assist with short term grazing management decisions such as rationing out dry feed over summer.  The following information is required to be able to complete a feed budget.

Need to Define

· Grazing Area

· Budget period

· Target markets

Livestock – What do your stock require?
· Livestock pasture intake and nutritional requirements

· Monitor livestock condition score and know target score

· How many Dry Sheep Equivalents (DSE) you have

Pastures – How much feed do you have?
· Average pasture on offer at start of the period (kg/ ha Dry Matter - DM)

· Target feed on offer at the end of period

· Pasture quality

· Pasture growth rate (kg/ha/day)

· Pasture wastage

· Plant species

· Ground cover targets 

Getting Started 

A simple method of feed budgeting is the DSE method. 

Intake – Allow: 
- 1kg DM/DSE/day for green feed 
- 1.5 kg DM/DSE/day for dry feed which allows for poorer quality and wastage.

Dry Sheep Equivalents

One DSE is the amount of energy required to feed a 50kg wether in fat score 2.
	Standard DSE rates

	Sheep type
	DSE rating
	Assumptions

	50 kg adult dry sheep or ewe in early pregnancy
	1
	Maintaining weight

	60 kg adult dry sheep or ewe in early pregnancy
	1.2
	Maintaining weight

	50 kg ewe in late pregnancy
	
	1.3
	Single lamb (twin 1.5 DSEs)

	60 kg ewe in late pregnancy
	
	1.6
	Single lamb (twin 1.8)

	50 kg ewe with lamb at foot
	
	2.5
	Single lamb (twin 3.4)

	60 kg ewe with lamb at foot
	
	2.9
	Single lamb (twin 4.1)


	Growing or fattening sheep
	DSE rating

	40 kg hogget growing at   50 g a day
	1.2

	50 kg hogget growing at   50 g a day
	1.5

	40 kg hogget growing at 100 g a day
	1.6

	50 kg hogget growing at 100 g a day
	1.9

	50 kg adult growing at   50 g a day
	1.4

	50 kg adult growing at 100 g a day
	1.8


	Weaned lambs
	DSE rating

	20 kg lamb growing at     50 g a day
	0.6

	20 kg lamb growing at   100 g a day
	0.8

	20 kg lamb growing at   150 g a day
	1

	40 kg lamb growing at     50 g a day 
	1

	40 kg lamb growing at   100 g a day
	1.3

	40 kg lamb growing at   150 g a day
	1.5


Paddock Feed budgets




	
	Paddock / Date
	Example



	A
	Food On Offer

(kg DM/ha)
	

	B
	DM after grazing

(kg DM/ha)
	

	C
	Crop growth rate

(kg/ha/day)
	

	D
	Days of grazing
	

	(A-B)+(CxD)

=E
	Total feed available

(kg DM/ha)
	

	F
	Stock class & DSE rating
	

	1 kg x F x D 

= G
	Total Feed intake

(kg DM /head)
	

	E÷G
	Stocking Density

(animals /ha)
	


	Standard DSE rates
	DSE rating

	Breeding Cattle
	Dry
	Pregnant
	Lactating 

(0-3 mths)
	Lactating 

(3-9 mths)
	Average for Year

	400 kg cow
	6
	8
	13
	19
	15

	500 kg cow
	7
	9
	14
	21
	16

	600 kg cow
	8
	11
	17
	24
	19

	Bull
	12
	
	

	Growing Cattle
	Growth Rate (kg / day)

	Live weight kg
	0
	0.5
	1.0

	200
	4
	7
	10

	300
	5
	9.5
	12

	400
	6
	12
	14


Feed Budget  - Calculate stocking density (number of sheep required)


Scenario 1


Bill wants to know how many 60kg lambing ewes he can put on a 40 ha paddock. Currently it contains 600kg of DM/ha.


Bill wants the paddock to last the 42 days of lambing and maintain 500 kg of DM per ha.


The crop growth rate is 8kg DM/ha/day








Feed budget  - Calculate available grazing period


Scenario 2


Bill has another mob of 120 ewes in late pregnancy and a 30 ha paddock.


How many days grazing will Bill get?
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