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         OVERVIEW  

This is a review of the scientific and technical literature from the previous 6 years 

with a particular focus on the quantification of benefits associated with MLAs  Key 

Management Practices. The available quantification is summarised within each 

section and will not be repeated in this overview. It is clear that much of the 

relevant quantification has occurred prior to 2003, some 20-25 years ago. Some of 

this is summarised in other reports (Black and Scott 2002; Saul and Chapman 

2002) and these should be considered concurrently with this report.  

In viewing the Key Management Practices it is apparent that the top performing 

producers are also those that implement many of the practices reviewed in this 

document (Sampson 1999). Whether adoption of these practices by others will 

convert them to top performing producers is not so certain.  

Whether by design or circumstance, many of the Key Management Practices, do 

not, in isolation provide any benefits (for example measuring pasture digestibility is 

only of benefit if management actions are taken to use this information to either 

improve pasture or improve utilisation). Where this is the case, potential benefits 

from use of the collected information have been addressed in this review. The 

question remains however, are these recommendations useful if they are not 

accompanied by application advice? 

Even more importantly, the current Key Management Practices are, in some cases, 

incompatible with each other, and may not conducive to the maximisation of whole 

farm profit in an extensive agricultural system. Application of some combinations of 

management practices may even cause antagonistic outcomes (see below). 

Consideration of the practices within a whole farming context is critical both for the 

quantification of benefits and for the application of these management practices 

into commercial systems.  

KEY MANA GEMENT PRAC TICES F OR  PA STUR E  GROWTH ,  UT IL ISATION AND  N UTR IT IVE  

VALU E  

Individual assessment of the Key Management Practices associated with pasture 

production indicate that there is significant potential to increase utilisation, 

metabolisable energy content and dry matter production at some times of the year.  

There are however, some important considerations in the application of Key 

Management Practices to improve pasture growth, nutritive value and utilisation. In 

particular:  

 Many of the Key Management Practices relate to the manipulation of grazing 

activity and pasture management over the short term and are either based on 

research for application in the dairy industry or on fundamental research that 

has been carried out in isolation from whole farm, long term, production 

systems. For the dairy industry, the amount of pasture grown today is 

tomorrow‟s product. It is harvested and sold within that day; the payoff is 

immediate and tangible. The ability to convert pasture into product is not so 

simple in the sheep and beef cattle industries. For example, many of the 

practice changes described are only applicable to spring pasture growth. At this 

time pasture availability is often in excess and the value of more and higher 

quality feed is at its lowest. 
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 Sensitivity analysis is required across a range of grazing systems, flock 

structures and management schedules (eg time of lambing) to establish the full 

year benefits and practicalities of improving pasture growth, utilisation and 

digestibility at specific times in the production cycle.  

 It is also clear that the strategies described will have outcomes that are highly 

specific to the location. Without clear definition of the practice, as it applies to a 

specific location and system, the benefits may be small or even negative.  

 If some of these management practices are to be applied and succeed, 

responsible livestock managers/advisors will require an ability to apply 

techniques to define the immediate pasture characteristics locally. They will 

then also require the ability to interpret the results for tactical and strategic 

decision making to optimise long term profit  

KEY MANA GEMENT PRAC TICES F OR  L IVEST OCK  C OND IT ION ,  GROWTH ,  H EA LTH AND  

GENET IC IMPR OVEMENT  

Implementing the Key Management Practices for condition, growth, genetics and 

health will significantly improve reproduction, age at sale and mortality when 

considered on an individual animal basis.   

These Key Management Practices have a less complicated interpretation to those 

for pasture management and improvement.  In particular:  

 The responses in growth, mortality, reproduction and survival described in this 

review are likely to occur across locations and environments and, in most 

cases, across different breeds of livestock. 

 Understanding and quantifying the benefits provides a strong basis for 

evaluation of the management practices and the of the different ways they may 

be achieved. For example, attaining beneficial growth rates or condition scores 

may be possible through change in management (eg time of lambing/calving) 

rather than expenditure on supplementary feed or a reduction in stocking rate. 

 There are still likely to be costs in applying management practices or at least 

trade-offs. For example, maintaining ewes at condition score 3 at mating may 

increase ewes lambing but more lambs per ha may still produced if stocking 

rate is increased and ewes are mated at condition score 2 (Young 2007a; b). 

Similarly the most effective grazing strategies for pasture management may 

not be consistent with the attainment of the recommended livestock 

management practices. Projects such as Lifetimewool have provided valuable 

information that allows quantification of the likely trade-offs in the sheep 

industry. 

 As with pasture management assessment of whole farm profit using models 

that integrate across the whole flock or heard and allow for the interaction of 

livestock and crops (where applicable) are essential to determine the industry 

(farming industry, not just the livestock) benefits.  

The integration of Key Management Practices into a systems approach is required. 

The current practices includes groups of recommendations that may be mutually 

exclusive and in some cases cannot be applied simultaneously. A systems approach is 

required for these practices and recommendations to have commercial applicability 

and credibility. 

 



Project No: B.COM.0020  Project title: Quantify On-Farm Impacts 

DGM004R1  

  

  

 

1 

1.0    BACKGROUND  

The Meat & Livestock Australia (MLA) evaluation framework has the objectives 

of: 

 Identifying and quantifying productivity or efficiency improvements 

resulting from a range of MLA specified management practices; 

 Determining the industry-level economic value of each of the specified 

management practices by modelling based on known adoption rates of 

those practices 

In terms of the „Impacts‟ level of this framework, MLA‟s Livestock Production 

R&D strategic plan (2006-2011) has identified the following nine “top-down” 

aspirational targets for the livestock industries:- 

By 2011:- 

1. Increase reproduction rate by 5% 

2. Decrease mortality rate by 20% 

3. Reduced the age at sale by 10% 

4. Reduce the cost of production by 5% 

5. Increase meat eating quality by 5 consumer points 

6. Increase awareness of environmental risks and relevant management 

practices by 20% of targeted producers 

7. Increasing skills, knowledge and confidence of producers by 10% 

8. Increase awareness of key animal welfare practices by 10% of targeted 

producers 

9. Improved biosecurity systems exotic/notifiable diseases for 5 

exotic/notifiable diseases 

The first four of these specifically relate to on-farm productivity/profitability 

impacts, which are the focus of this project. 

While various measures of outcomes (ie adoption of practices) are being tracked 

by MLA surveys, there is currently no direct measure of on-farm economic 

impacts as a result of adoption of these practices ie quantification of impacts 

based on a “bottom-up” approach. 

 

2.0     SCOPE OF STUDY  

The scope of this study is to quantify the extent to which management practices 

identified in Table 1 contribute to the following livestock industry targets: 

1. Increase reproduction rate by 5% 

2. Decrease mortality rate by 20% 

3. Reduced the age at sale by 10% 

4. Reduce the cost of production by 5% 
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3.0     METHODOLOGY  

Journal, conference publications, some relevant  and available research reports 

and state department publications from 2003 to 2008 have been reviewed. The 

priority publications for this review have included: 

o Australian Journal of Experimental Agriculture 

o Australian Journal of Agricultural Research 

o The Rangeland Journal 

o International Journal of Sheep and Wool Science 

o Proceedings of the Australian Society of Animal Production  

o State department farmnotes 

 

Potential responses to management practices have been quantified where the 

practice leads to a direct productivity impact 

Linkages between management practices that have no direct impact on 

productivity with associated management changes that do impact of productivity 

have been identified (where these exist) 

Outcomes have been synthesised to provide estimates of most likely impacts 

where there are inconsistencies in the literature.  
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Table  1 .  Key Management  P ract ices  re lated to  p roduct iv i ty - focussed aspi rat iona l  
targets  

 Sheep/Lamb 
producers 

Southern 
Beef 

producers 

Northern 
Beef 

producers 

1. Monitor available feed quantity and quality 
relative to animal requirements:- 

   

a) calculate a forage or pasture budget at 
least 

      i) monthly ii) annually 

√ √ √ 

b) use a formal measurement technique to 
assess pasture available to ewes at 
lambing 

√   

c) routinely assess the digestibility of feed 
available 

√ √  

2. Have a set pasture utilisation target when 
adjusting stocking rates 

√ √  

3. Calculate cost of Production in $/kg √ √  

4. Weigh livestock to monitor weight gain √ √  

5. Use EBV’s or Index values in sire selection or 
purchase 

√ √ √ 

6. Assess livestock using fat or condition scoring √ √  

7. Manage the feed available to ewes to ensure 
they are at a minimum condition score 3 at 
joining 

√   

8. Monitor worm egg counts to provide a basis of 
when to drench 

√   

9. Have conducted a drench resistance test in the 
last 5 years 

√   

10. Manage first calf heifers separate to the rest 
of the herd 

  √ 

11. Pregnancy test cows annually   √ 

12. Wean calves based on cow condition    √ 

13. Have cost effective supplementation 
strategies to address nutritional deficiencies 

  √ 

14. Vaccinate for:- 

a) tick fever 

b) botulism 

c) three-day sickness 

  √ 
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4.0  PREFACE  

In the original project plan, it was proposed to provide the results of this of this 

review in a tabular form. It became apparent during the tabulation of results that 

a matrix table would have been unmanageably large and also would not have 

adequately covered the many farming systems and livestock scenarios that are 

relevant to this project.  

For this reason the results are been presented under Key Management Practice 

headings for each of the 3 industry scenarios. 

 

5.0     SHEEP AND LAMB PRODUCERS  

5.1  MONIT OR  AVAILABL E F EE D QUA NTIT Y AN D QUAL I TY R ELATIVE T O A NIMAL 

REQUIR EMENT S  

5.1.1 CALCULATE A FORAGE OR PASTURE BUDGET  

This Key Management Practice includes calculation of a feed budget either: 

 Monthly 

 Annually 

5.1.1.1 Potential practical outcomes 

 Increase reproduction rate 

 Decrease mortality 

 Reduce cost of production 

5.1.1.2 Recent literature 

Calculation of a forage or pasture budget alone will not provide any direct 

improvements in on-farm productivity or profitability. However use of budget 

information is the basis for both long term (annual) and short term 

(monthly/seasonal) livestock management.  

Overall aims include: 

• optimise pasture growth rate; 

• use feed efficiently and profitably; 

• ensure quantity and quality are suited to satisfying the stock objectives; 

• ensure persistence of desirable plant species; 

• ensure that ground cover is adequate to prevent erosion and resist weed 

invasion; and maintain stable pastures (Smart 2004). 

Fodder budgeting allows the matching of pasture supply and animal production, 

thereby calculating the number and class of livestock that can be carried on the 

farm over a full year or, on a smaller scale, the number of grazing days in a 

particular paddock. 
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The MLA Feed Demand Calculator is a useful practical tool for estimating both feed 

required and feed deficits over an annual cycle. For example, the value of lambs 

produced on 1000ha during an average year in Hamilton (Victoria) with a stocking 

rate of 20 ewe/ha is approximately $1.68M. This would require some 

supplementary feed at a cost of around $80,000. Stocking at 18 ewe/ha would 

produce lambs values at $1.52M with no supplementary feed costs. While this 

provides one example of the size of potential benefits, they will be very much 

location specific.  

The shorter feed budgets will allow management to achieve either livestock weight 

and condition score targets (see sections 4.4 and 4.7 for benefits), or pasture 

growth and digestibility targets (see sections 4.1.2, 4.1.3 and 4.2 for benefits). 

There are tools available for short term feed budgeting based on PROGRAZE 

(McPhee et al. 2000). The use of such programs provides quantified estimates of 

feed required to meet specific production goals and also expected livestock 

production based on available feed. Different options can be assessed. A formal 

feed budget therefore provides increased confidence for tactical decision making on 

both flock and herd management.  

5.1.2 USE A FORMAL MEASUREMENT T ECHNIQUE TO ASSESS P ASTURE 

AVAILABLE TO EW ES AT  LAMBING  

5.1.2.1 Potential practical outcome 

 Decrease mortality 

 Increase reproduction rate 

 Reduce age at sale 

5.1.2.2 Recent literature 

Increasing Food on Offer (FOO) from 700 to 3000 kg/ha in late pregnancy and early 

lactation has increased weaning weights by 6-14 kg (Paganoni et al. 2004). The low 

FOO was associated with weaning weights of approximately 14-16 kg and the high 

FOO weights group weight of 22-28 kg. Higher weaning weights resulted in lower 

post weaning mortality.  The low growth to weaning in lambs from underfed ewes is 

more pronounced in maiden ewes. Weight gain in these lambs has been reported to 

be 34 g/d slower than in lambs born to mature ewes (Hegarty et al. 2006b). 

Extrapolating from other studies, weaner weights of around 15 kg may result in 

mortality of 10-60% between weaning and the break of season. Weaner weights of 

22-28 kg are likely to result in mortality of <10% over the same period (Hocking 

Edwards et al. 2008). The low weaning weight sheep would need to be fed through 

summer to gain 15-20 g/d to increase survival (Campbell et al. 2006). 

There are also consequences for the weaners that are retained in the flock to be 

mated as maidens. The weaners from ewes fed low FOO in the Paganoni et al study 

were still 3-4 kg lighter than those from well fed ewes at 12 months of age. Based 

on studies by Hocking Edwards and Starbuck (2006), these ewes are likely to 

produce up to 20% less lambs during maiden pregnancy. 

For the weaners not retained, a 3-4 kg difference in liveweight at 12 months of age 

represents 12-20 day increase in age at sale (assuming growth rates of 250 g/day)   

There are consequences for the ewes as well as the lambs. Low FOO around 

lambing and up to weaning may result in lower ewe liveweight and condition score 

at the following mating (2.5-10 kg), even with equal access to feed after weaning 

(Ferguson et al. 2004b). Similar results have been reported by others, with poor 
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nutrition around lambing and during lactation resulting in ewe liveweight loss to 

weaning of 12.5 kg compared with a loss of 2.5 kg in well fed ewes (Hegarty et al. 

2006b). Kelly and Croker (1990), reported that a difference in ewes weight of 10 kg 

at mating was associated with 20-30% less ewes lambing  

5.1.3 ROUTINELY ASSESS THE DIGESTIBIL ITY OF FEED AVAILABLE  

5.1.3.1 Potential practical outcome 

 Reduce age at sale 

 Increase reproduction rate 

 Reduce costs of production 

5.1.3.2 Recent literature 

There are at least 2 potential benefits of routinely assessing pasture digestibility, 

these are: 

 Increasing grazing pressure to prevent the onset of pasture senescence in the 

older leaves will increase digestibility (and therefore metabolisable energy 

[ME]). For this reason, assessment of digestibility provides an indication of 

how appropriate grazing pressure currently is and provides the basis for 

change (Black and Scott 2002). The extent to which digestibility can be 

improved is both species and time dependant. Perennial ryegrass ME has been 

shown to decrease from 11 MJ/kg in new leaves to 9 MJ/kg  as leaves age 

(Fulkerson and Donaghy 2001), while these numbers are from only one 

pasture plant species, they do provide an example of the magnitude of 

improvement in digestibility that may be achievable. 

 Knowledge of digestibility (together with available dry matter) allows 

prediction of growth rates and provides a basis for tactical decisions relating 

to production targets. There are many studies that have quantified the 

decrease in digestibility that occurs as plants mature but the decline will be 

highly location and species specific.    

A 1-2 MJ difference in digestibility will cause a significant change in production. For 

example, a 40 kg weaner wether grazing a pasture with average ME of 11.2 MJ/kg 

will consume 1.8 kg DM and grow at approximately 230 g/day. If average ME is 

10.2 MJ/kg predicted intake is 1.6 kg /day and weight gain 145 g/day. 

An important consideration with this strategy is that the methodology to measure 

digestibility is time consuming, will incur an additional cost and results are subject 

to time delays. An alternative is to measure livestock weight change and behaviour 

on a regular basis and use the animals themselves to provide an integrated 

indication of pasture quantity and quality (both amount and nutritive value). 

Remote monitoring of livestock is now a reality and may be appropriate for high 

output production systems. 

5.2  HAVE A SET  PA STUR E UT IL ISATION T AR GET  WH E N  ADJU STING ST OCKIN G  

RATES   

5.2.1 POTENTIAL PRACTICAL O UTCOME  

 Reduce costs of production  
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5.2.2 RECENT L ITERATURE  

Most modelling and benchmarking studies indicate stocking rate is highly correlated 

with lambs produced and weaned, and that these, in turn, are correlated with gross 

margin (Warn et al. 2006).  

Benefits of higher stocking rates are: 

 Increased pasture utilisation. Pasture utilisation is usually 25-35% but, 

grazing ewes through pregnancy in both Western Australia and Victoria with 

target FOO of 1400 – 2000 kg/ha gave much higher pasture utilisation (75-

80%). This caused some reductions in overall pasture DM production (Hyder 

et al. 2004) (see Table 2). In Victoria, maximum dry matter grown and 

utilised resulted with a FOO of 1410 kg/ha and in Western Australia, 

maximum dry matter grown and utilised resulted with a FOO of 850 kg/ha.  

 

Table  2 .  Relat ionsh ip  be tween  food on  o f fe r ,  pasture  ut i l isat ion and d ry  mat te r  
product ion  in  V icto r ia  and Western  Aust ra l ia  (Hyder  e t  a l .  2004)  

Victoria Western Australia 

FOO 

(kg/ha) 

Utilisation 

(%) 

Dry matter 

produced 

(kg/ha) 

FOO 

(kg/ha) 

Utilisation 

(%) 

Dry matter 

produced 

(kg/ha) 

940 88 8480 850 86 6830 

1410 87 10870 1260 77 6330 

3460 63 11150 2220 62 8910 

 

 Increased plant growth rates. Many studies show plant growth is increased 

by strategic defoliation (see review by Black and Scott (2002)). Leaves need 

to be removed before they become dormant and senesce. The extent and 

timing of these effects are important. With annual pastures high stocking 

rates resulted in increased pasture growth rates in late spring only and did 

not affect total pasture produced over the full grazing period (August – 

November) (Thompson et al. 1994). 

Conversely, overgrazing and excessive defoliation will cause a decrease in 

dry matter production. Experiments with perennial ryegrass have indicated 

excessive defoliation can depress dry matter production by 25% (Fulkerson 

et al. 1993), this is similar to the 24% reduction reported by Hyder et al 

(2004) with perennial based pastures in Victoria (Table 2). However in 

matching experiments in Western Australia based on annual based pastures, 

the high grazing intensity did not depress overall dry matter production. 

Other have shown that, with  a mix of perennial grasses and annual legumes 

in western Victoria, grazing pastures down to 1000 kg/ha in autumn resulted 

in a long delay before leaf area and photosynthesis increased to allow high 

rates of pasture growth (Saul and Chapman 2002). These authors cited 

recommendations for pre and post grazing masses of 2400 and 1400 kg/ha 

respectively, they also discuss the merits of using rotational grazing versus 

set stocking as methods of meeting grazing targets. Heavy grazing pressure 

(<1000 kg/ha) also reduced the persistence of cocksfoot in Victoria (Avery 

et al. 2000) 
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Within the SGS Pasture Theme, it was concluded that optimum stocking rates for 

pasture accumulation were between 10 and 22 DSE/ha. It was suggested that 

many sown pastures in the high rainfall zone could sustainably carry a higher 

stocking rate at some times of the year, if producers were prepared to use more 

supplementary feed at other times (Sanford et al. 2003) 

Alcock (2006) has recently described both the benefits and risks of pasture 

utilisation and stocking rate targets, including the difficulty in trying to define 

optimum stocking rate for any individual parcel of land. Modelling grazing systems 

in Cowra and Hamilton indicated optimal pasture utilisation rates were 45 and 56% 

respectively at stocking rates of 7 and 11 ewes/ha. However as profit and pasture 

utilisation increased from about 5 ewe/ha (with pasture utilisation of 35%), the 

number of years when supplementary feeding was required and when ground cover 

breached minimum thresholds increased. The study demonstrated the risks of 

generic utilisation targets and demonstrated the potential benefits in using models 

such as GrassGro to define the potential consequences of pasture utilisation targets 

of both long term profit and sustainability.  

5.3  CALCULAT E C OST OF  PR ODUCT ION IN  $/K G   

5.3.1 POTENTIAL PRACTICAL O UTCOME  

 Reduce costs of production  

5.3.2 RECENT L ITERATURE  

The breakdown of the components of “cost of production” provide the basis for 

analysis of production technical efficiency. Technical efficiency is defined as how 

well producers use inputs (eg fertiliser, pasture utilisation, labour) to generate 

product (Geenty 2006). This information can then be used within benchmarking 

programs to assess the efficiency of individual farmers and identify targets for 

improvement. A study in the wool industry has indicated that producers with the 

highest technical efficiency (defined as 100%) show an increase in best practice 

production index of 5% annually while the average producer shows a decline of 

1.5%. Such comparisons provide an indication of potential benefits of calculating 

and acting upon differences in costs of production between producers. Annual 

productivity improvement from benchmarking studies indicates 3% of producers 

will improve their production by 5% annually (Geenty 2007). 

Others have presented a more sceptical view of benchmarking, suggesting that 

there can be large year to year variation in efficiency, nevertheless, even in these 

studies there was an indication that production on the least efficient farms could be 

doubled without changes to the level of inputs (Fraser and Hone 2001).  

What these studies do clearly indicate is that a costs of production approach would 

need to be applied over a number of years, taking into account long term pasture, 

infrastructure and environmental outcomes as well as key performance indicators. 

In addition, while this Key Management Practice may be an effective method of 

improving efficiency within an enterprise, the full benefits can only be quantified 

within a whole farm context where meat, wool and grain may all contribute to profit 

and where changes in efficiency in one enterprise may lead to changes in whole 

farm enterprise allocation and management (Sackett and Francis 2006). 



Project No: B.COM.0020  Project title: Quantify On-Farm Impacts 

DGM004R1  

  

  

 

9 

5.4  WEIGH L IVEST OCK T O MO NIT OR  WEIGHT GAIN   

5.4.1 POTENTIAL PRACTICAL O UTCOME  

 Increase reproduction rate 

 Reduce age at sale 

 Decrease mortality 

5.4.2 RECENT L ITERATURE  

During pregnancy 

In commercial farm comparisons (Behrendt et al. 2006), increasing ewe average 

condition from 2.4 to 2.7 during pregnancy (2.8 kg difference in liveweight) 

resulted in 8% higher survival of lambs to marking (70 vs 78%) and 2.1 kg 

increase in weaning weight (22 vs 24.1 kg). 

Feed restriction during pregnancy causes low birthweight lambs but there appears 

to be some ability to compensate for feed restriction during some parts of 

pregnancy with increased feed supply at other times (Corner et al. 2008) 

Survival to hogget shearing 

Hocking Edwards et al.(2008) reported that weighing weaners to ensure they were 

45% of mature liveweight at pasture senescence gave 95% survival from weaning 

to hogget shearing. They reported 26% mortality if weaning weight less than 25 kg 

and 5% if weaning weight was more than 25 kg. 

Feeding over summer/autumn will decrease mortality by 5-7%.  

Campbell et al. (2006) concluded that increasing weaner growth from 8 to 17 g/day 

during the 5 months after weaning can reduce the risk of mortality by 74% 

Early growth and subsequent reproduction 

Achievement of 40 kg ewe weight by the start of their first winter, compared with 

normal growth rates (31 kg at start of first winter)  resulted in 11% more ewes 

pregnant and 10% higher twins at maiden lambing. Potential for 21% more lambs 

in the rapid fed ewes weaners at first mating. These results occurred despite the 

ewes being of similar condition score but different liveweights (5kg) at the start of 

mating (Hocking Edwards and Starbuck 2006). 

5.5  USE EBV’S OR INDEX VA LUES IN  S IR E SEL ECTION  OR  PURCHA S E  

5.5.1 POTENTIAL PRACTICAL O UTCOMES  

 Reduce age at sale 

 Reduce costs of production 

 Decreased mortality 

5.5.2 RECENT L ITERATURE  

Good information is provided by Hegarty et al. (2006a). With a target weight at 

sale of 54 kg, using EBV for post weaning growth (PWWT) would reduce age at sale 

by 60 days at high nutrition and 111 days at low nutrition (Table 3). 
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Table  3 .  Growth and l iveweight  of  c ross  b red lambs f rom si res selected to  have  h igh  
genet ic  potent ia l  fo r  growth (G)  o r  f rom typ ica l  Austra l ian  indust ry  s i res(C) .  (Hegarty  
e t  a l .  2006a) .  

 Low nutrition High nutrition 

 G C G C 

Pre-weaning liveweight 

gain (g/day) 

198 191 312 276 

Weaning liveweight (kg) 23.4 22.6 34.3 30.5 

Post-weaning liveweight 

gain (g/day) 

92.4 75.1 132.1 114.8 

Final liveweight (kg) 36.6 33.9 54.1 47.2 

There is no indication from these studies if this increased growth rate is due to 

increased feed intake or to improved feed conversion efficiency. Therefore costs of 

production associated with time to reach sale weight would be reduced but changes 

in feed costs are unknown. There is evidence that selection for improved feed 

efficiency is possible (heritability ~ 0.4) (Fogarty et al. 2006) 

Wiese (2006) working with sucker lambs reported that high growth EBV sires 

resulted in 6.8-13.6 g/day faster growth to weaning/slaughter. This reduced age at 

sale and resulted in 52-66% less carryover store lambs from high growth EBV sires. 

There was a 3.5-7.6% increase in income from high growth EBV sires. 

Both Hegarty et al (2006a) and Hopkins et al (2007) reported that using sires with 

high EBVs for post weaning growth or yearling weight only improved growth and 

weight post weaning and had little effect on birth or weaning weight. In the latter 

paper a range of genotypes was included in the study 

Although faster growth rates to and after weaning would be expected to lower 

mortality, Hocking Edwards et al (2008) reported no improvement in survival to 

hogget shearing in weaners from sires with a higher EBV for weaning weight. 

Hopkins et al (2005) reported the meat and eating of the carcasses from the 

Hegarty experiment described above. There was little measureable change in 

objective meat quality of eating quality traits associated with PWWT. 

The benefits of using sires with high EBV for eye muscle depth are less convincing, 

lambs from these sires were more susceptible to stunting under low nutrition and 

there were negative effects on the eating quality of meat (Hegarty et al. 2006b). 

Selection for lean carcase growth will provide advantages in lean growth, regardless 

of nutritional environment (Lewis et al. 2006). 

5.6  ASSESS L IVEST OC K U SIN G FAT  OR C ON DIT ION S C ORING  

5.6.1 POTENTIAL PRACTICAL O UTCOMES  

 Reduce age at sale 

 Decrease mortality  
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5.6.2 RECENT L ITERATURE  

Monitoring fat or condition will ensure livestock meet target condition prior to sale 

and avoid penalties for missing these targets. These penalties can be high. The 

penalties then need to be added to the inefficiency in conversion of feed fat rather 

than to protein. 

The more fundamental benefits relate to the changes in efficiency of feed 

conversion to liveweight as fatness increases. As liveweight approaches mature 

body size, the proportion of fat to protein deposition increases. The consequences 

are that the energy content of each unit of liveweight gain (and therefore the net 

energy required to produce that gain increases substantially (from 10 to over 20 

MJ/kg gain) (Standing Committee on Agriculture and Resource Management 1990). 

From a practical perspective, at liveweights of approximately 26 kg, the rate of 

body protein gain diminishes, while fat gain remains constant (Graham et al. 1991). 

At higher fat scores, less protein is laid down per unit of feed intake. 

Other benefits of measuring and managing to condition or weight targets are 

explained elsewhere in this review (eg see section 4.7) 

5.7  MANA GE TH E F EED A VA IL ABLE T O EWES TO ENSU RE TH EY AR E AT A  

MINIMUM C OND IT ION SC ORE 3  AT  JOINING   

5.7.1 POTENTIAL PRACTICAL O UTCOMES  

 Increase reproduction rate 

 Reduce age at sale 

 Decrease mortality  

5.7.2 RECENT L ITERATURE  

For maiden ewes, increasing condition score from 2-3 at mating increases 

fetuses/100 ewes by between 10 and 25%, depending on background of ewes (see 

above) (Hocking Edwards and Starbuck 2006). 

In another publication, (Ferguson et al. 2004a), ewes mated at score 2 gave birth 

to lambs that were 0.4 kg lighter than lambs from ewes mated at condition score 3 

(based on no change in ewe condition score during pregnancy). Birthweight 

increased by approximately 0.2 kg for every 1 unit improvement in condition score 

during pregnancy. There was an interaction between initial condition score and 

condition score change during pregnancy. These results were in south west Victoria 

and were not consistent between years  

A reduction of condition score at mating of 1 (3.5 to 2.5) reduced fetuses/100 ewes 

joined by 35 (Oldham and Thompson 2004). Similar reduction of 20-30% in ewes 

lambing per ewe joined reported previously with a 10 kg reduction in ewes weight 

prior to joining (Kelly and Croker 1990) 

Summaries of results from the Lifetimewool project (Young 2007a; b), indicate that 

increasing condition score at joining from 2.6 to 3.0, results in the following: 

• Pregnancy rate increased by 6.8-7.9% 

• Decreased ewe mortality of 1.5 – 1.6% 

• Increase in lamb survival of 3.1 – 3.3% (singles) and 5.3 - 7.2% (twins).  
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• Above results may vary significantly depending on location and change in 

condition score during pregnancy. 

While there are clear benefits in reproduction rate per sheep in mating ewes at 

condition score 3, higher returns per ha have been demonstrated from lower 

condition scores and higher stocking rates (Waller et al. 2001; Young 2007a; b), 

5.8  MONIT OR  WOR M EGG C OUN TS T O PR OVIDE A BA SI S OF WH EN T O DR EN CH  

5.8.1 POTENTIAL PRACTICAL O UTCOMES  

 Decrease mortality 

 Reduce cost of production  

5.8.2 RECENT L ITERATURE  

A worm egg count is the best practical guide currently available to decide on the 

need for treatment. Worm egg counts indicate whether worm burdens are likely to 

be affecting production and will highlight potential worm problems, often before any 

signs such as scouring, anaemia or obvious weight loss become visible. The 

recommended management practice ensures sheep that need a drench receive one 

and also avoids unnecessary drenching. 

Regular worm egg counts, coupled with drench resistance testing allows good 

planning and effective treatment if needed (Australian Wool Innovations and 

Australian Sheep Industry CRC 2008). 

Strategies to leave some sheep in the flock undrenched and therefore reduce the 

intensity of selection for drench resistance (Besier 2004) have been advocated as 

part of a new strategic approach to parasite control. Monitoring egg counts does 

potentially allow the recognition of some sheep that carry high worm burdens but 

are tolerant of these worms. This is unlikely to be a practical strategy however 

because egg counts would normally only be monitored in a small sub-sample of the 

flock. A better option may be to weigh sheep (see section 4.4) and not drench a 

small subsample of heavier sheep, thus using liveweight as a indicator of parasite 

tolerance. 

5.9  HAVE CONDUCT ED A DR EN CH R ESIST ANC E T EST  IN  T HE LA ST 5  YEAR S   

5.9.1 POTENTIAL PRACTICAL O UTCOMES  

 Reduce age at sale 

 Decrease mortality 

 Reduce cost of production  

5.9.2 RECENT L ITERATURE  

Drench resistance to the old white and clear drenches now exists on almost every 

major sheep farm and resistance to the newer ML types exists of on 50-75% of 

sheep farms. There is increasing resistance even to the most potent ML and to the 

“triple combination” (B Besier pers comm.). 

A study to determine the consequences of using drenches with low effectiveness 

indicated that in comparing a drench with 65% effectiveness to another with 100% 

effectiveness, the group given the less effective drench: 
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• Had a 5% higher mortality rate over 1 year 

• Were 5kg lighter after 1 year. The difference in liveweight is likely to mean 

either more lambs are carried over as stores or that they will require an 

additional 20 days to reach a target slaughter weight (Besier et al. 1996).  

It is unlikely that carrying out a test every 5 years is sufficient and parasitologists 

now recommend tests every 2 years, or at least worm egg counts before and after 

drenching. 

 



Project No: B.COM.0020  Project title: Quantify On-Farm Impacts 

DGM004R1  

  

  

 

14 

6.0     SOUTHERN BEEF PRODUCERS  

6.1  MONIT OR  AVAILABL E F EE D QUA NTIT Y AN D QUAL I TY R ELATIVE T O A NIMAL 

REQUIR EMENT S  

6.1.1 CALCULATE A FORAGE OR PASTURE BUDGET  

This Key Management Practice includes calculation of a feed budget either: 

 Monthly 

 Annually 

6.1.1.1 Potential practical outcomes 

 Increase reproduction rate 

 Decrease mortality 

 Reduce cost of production 

6.1.1.2 Recent literature 

Calculation of a forage or pasture budget alone will not provide any direct 

improvements in on-farm productivity of profitability. However use of budget 

information is the basis for both long term (annual) and short term 

(monthly/seasonal) livestock management.  

Overall aims include: 

• optimise pasture growth rate; 

• use feed efficiently and profitably; 

• ensure quantity and quality are suited to satisfying the stock objectives; 

• ensure persistence of desirable plant species; 

• ensure that ground cover is adequate to prevent erosion and resist weed invasion; 

and maintain stable pastures (Smart 2004). 

Fodder budgeting allows the matching of pasture supply and animal production, 

thereby calculating the number of number and class of livestock that can be carried 

on the farm over a full year or, on a smaller scale, the number of grazing days in a 

particular paddock. 

Fodder budgeting also provides the basis for: 

 Assessing option to change the feed supply profile. For example, over 3 

years of monitoring on the south-east coast of WA, a combined system of 

annual and kikuyu pasture was calculated to have an annual gross margin 

19% higher than the annual pasture alone. The major source of this 

difference was the elimination of the need for supplementary feed in the 

kikuyu–annual pasture system. This benefits were limited however, by 

lighter post-weaning sale weights of cull cows from the kikuyu pasture in 

'poor legume' years. There was no difference of calf weaning weights 

between treatments. There is considerable opportunities of improving on 

this gross margin, through achieving a consistently higher presence of 

legumes in the kikuyu pasture through winter and spring (McDowall et al. 
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2003). Pasture utilisation is improved through a better match of supply and 

demand.  

 Assessing options to change the feed requirement profile. For example,  the 

Beef CRC evaluated time of calving in south-western WA in a series of 

papers in 2004. Autumn calving cows have higher energy requirements in 

late pregnancy and early lactation than can be supplied from the dry 

pasture and therefore require substantial supplementary feeding (Smart et 

al. 2004). A switch to winter calving was estimated to save approximately 

50 MJ/head.day in the cow-calf unit when energy supply from pasture was 

low (autumn). This reduced the quantity of supplementary feed needed and 

increased the annual utilisation of pasture. The reduced feed demands with 

winter calving allowed an increase in stocking rate and calf turnoff. Also see 

Della Bosca et al. (2004); Read et al. (2004); Smart et al. (2004). 

The MLA Feed Demand Calculator is a useful practical tool for estimating both feed 

required and feed deficits over an annual cycle. Potential benefits for cattle are 

similar to those described for sheep (see Section 5.1.1).  

The shorter feed budgets will allow management to achieve either livestock weight 

and condition score targets (see sections 5.4 and 5.7 for benefits), or pasture 

growth and digestibility targets (see sections 5.1.2 and 5.2 for benefits)  

6.1.2 ROUTINELY ASSESS THE DIGESTIBIL ITY OF FEE D AVAILABLE  

6.1.2.1 Potential practical outcome 

 Reduce age at sale 

 Increase reproduction rate 

 Reduce costs of production 

6.1.2.2 Recent literature 

The potential benefits of routinely assessing digestibility have been described 

previously (see Section 5.1.3). Much of the information presented in that section 

was derived from the cattle industry (particularly the dairy industry) and will not be 

repeated. In summary, digestibility can be increased by increasing grazing pressure 

to prevent pasture senescence. The magnitude of the improvement is likely to be 1-

2 MJ ME/kg DM during late winter and spring.   

Also as mentioned previously, the traditional methodology to measure digestibility 

is time consuming, will incur an additional cost and results are subject to time 

delays. Faecal NIRS is a technique that has been developed in the northern beef 

industry but may have wider implications. It can be used to monitor dietary crude 

protein and dry matter digestibility in pastures grazed by cattle, and to provide a 

useful decision support information for the nutritional management of livestock  

(Coates and Dixon 2008). While the technique is innovative some further 

development is required. Cumulative steer liveweight (LW) predicted from faecal 

NIRS (previously calibrated with tropical grass and grass–herbaceous legume 

pastures), greatly overestimated the measured steer LW on Leucaena pastures 

(Dixon and Coates 2008). Cumulative steer LW predicted from a modified faecal 

NIRS was strongly correlated (R2 = 0.95) with steer LW but still overestimated LW 

by 19–31 kg after 8 months. Faecal NIRS can improve the understanding of diet 

quality and nutrient intake of cattle grazing Leucaena–grass pasture, and 

relationships between nutrient supply and cattle growth. 
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An alternative is to measure livestock weight change and behaviour of a sub-

sample of the herd, on a regular basis and use the animals themselves to provide 

an integrated indication of pasture quantity and quality (both amount and nutritive 

value). Remote monitoring of livestock is now a reality and may be appropriate for 

high output production systems and possible for rangeland grazing. 

6.2  HAVE A SET  PA STUR E UT IL ISATION T AR GET  WH EN  A DJU STING ST OCKIN G 

RATE  

6.2.1 POTENTIAL PRACTICAL OUTCOME  

 Decrease mortality 

 Increase reproduction rate 

 Reduce age at sale 

6.2.2 RECENT LITERATURE  

As is the sheep industry, most modelling and benchmarking studies indicate 

stocking rate is highly correlated with calves produced and weaned, and that these, 

in turn, are correlated with gross margin 

Benefits of higher stocking rates are: 

 Increased pasture utilisation. Implementation of TechnoGrazing™ at the 

Struan Research Centre demonstrated that changes in pasture utilisation 

within a beef enterprise can result in increased production (Hebart et al. 

2004a). TechnoGrazing™ is a NZ developed grazing system estimated to 

increase stocking rate from 16 to 40 dse and costing $350 per ha in fencing. 

Despite a poor spring pasture growth in 2003 (maximum daily recorded 

level was 45 kg DM/ha) liveweight gains greater than 800 kg/ha was 

reached in 1 system with bulls, with average daily rate gain ranging from 

0.82-1.03 kg in the 4 systems. By comparison, for much of the beef 

producing areas of south-eastern South Australia, average liveweight gain 

over spring was only 100-350 kg/ha. This resulted in a gross margin 

increase of $700/ha using one labour unit per 2000 bulls  

 Increased plant growth rates. Many studies show plant growth is increased 

by strategic defoliation (see review by Black and Scott (2002)). Leaves need 

to be removed before they become dormant and senesce. The extent and 

timing of these effects are important. For ryegrass the suggested residual 

sward height to optimise regrowth is 5 cm (Fulkerson and Donaghy 2001). 

Lower limits are less important for legumes as most of the carbohydrates 

required to stimulate regrowth are in the roots. With annual pastures high 

stocking rates resulted in increased pasture growth rates in late spring only 

and did not affect total pasture produced over the full grazing period 

(August – November) (Thompson et al. 1994).  

Conversely, overgrazing and excessive defoliation will cause a decrease in 

dry matter production. Experiments with perennial ryegrass have indicated 

excessive defoliation can depress dry matter production by 25% (Fulkerson 

et al. 1993). Other have shown that, with  a mix of perennial grasses and 

annual legumes in western Victoria, grazing pastures down to 1000 kg/ha in 

autumn resulted in a long delay before leaf area and photosynthesis 

increased to allow high rates of pasture growth (Saul and Chapman 2002). 
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These authors cited recommendations for pre and post grazing masses of 

2400 and 1400 kg/ha respectively. 

Overgrazing in wet conditions may also cause trampling or pugging damage. 

This has also been summarised by Black and Scott (2002). Trampling has 

been shown to reduce pasture growth by 3-33% and will also reduce yield 

the following year. The extent of the damage will be highly location specific 

and dependant on soil type, rainfall and topography. 

Stocking rate and pasture utilisation will also influence pasture composition 

and ground cover. The importance of these parameters varies. In high input, 

high rainfall production systems, they are much less of a consideration than 

in native pasture based systems typical of many parts of NSW. 

The benefits and risks of pasture utilisation targets as described in a previous 

section (5.2), by Alcock (2006), are as applicable to beef industry as the sheep 

industry.  The study demonstrated the risks of generic utilisation targets and 

demonstrated the potential benefits in using models such as GrassGro to define the 

potential consequences of location specific pasture utilisation targets on both long 

term profit and sustainability.  

6.3  CALCULAT E C OST OF  PR ODUCT ION IN  $/K G   

6.3.1 POTENTIAL PRACTICAL O UTCOME  

 Reduce costs of production  

6.3.2 RECENT L ITERATURE  

 

The breakdown of the components of “cost of production” provide the basis for the 

comparison of production systems and methods within the beef industry.   

 

In WA, a switch from autumn to winter calving in south-west WA increased the 

operating profit of the enterprise by approximately 5% if stocking rate was 

maintained. Profit increased by approximately 45% when the stocking rate was 

increased by 10%. This improvement in financial performance was primarily due to 

a reduction in the cost of production in the winter calving enterprises by around 5% 

(7 c/kg sold) at an equivalent stocking rate and 12% (15 c/kg sold) with the 

increased stocking rate (Della Bosca et al. 2004).  

A set of economic simulations were also used to estimate the impact of 

improvements in cattle breeding efficiency and other management factors on gross 

margins in extensive pastoral systems in Western Australia (Tozer 2007).  Gross 

margin was a function of increasing breeding rates, but age at first breeding and 

age at sale of offspring had variable effects on gross margin.  This statistical model 

illustrated that a 1% increase in branding rates increased gross income by $5274 or 

$2 per adult equivalent was possible.  The optimal ages at first breeding and sale of 

offspring were 20.6 months and 10.8 months respectively. 

An economic analysis of early weaning at 3 months in NE Victoria has shown an 

unexpected and dramatic increase in the gross margin from beef production 

corresponded to an increase in the number of cows in the herd from 574 to 851 

(48%) (Tatham et al. 2004). Sensitivity analysis suggested further benefit could be 

obtained by calving in October instead of August. 

Griffith et al. (2004) developed an equilibrium displacement model of the Australian 

beef industry and showed that price response was much more inelastic than shown 
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in previous work, reflecting increased industrialisation in recent years and a 

significant level of foreign investment. The price of fed cattle plays the largest role 

in influencing decisions to place cattle on feed and a major input affecting utilisation 

of feedlot capacity, however the price of feeder steers plays a lesser role in feedlot 

decision making than previously thought. These differences in elasticity should be 

considered in future economic studies of the Australian beef industry. 

6.4  WEIGHIN G L IVEST OCK  T O  MONIT OR  WEIGHT  GAIN   

6.4.1 POTENTIAL PRACTICAL O UTCOME  

 Increase reproduction rate 

 Reduce age at sale 

 Decrease mortality 

6.4.2 RECENT L ITERATURE  

Cattle sired by Piedmontese or Wagyu bulls were bred and grown within pasture-

based nutritional systems followed by feedlot finishing (Greenwood et al. 2006). 

Effects of low (mean 28.6 kg) and high (38.8 kg) birth weight followed by slow 

(mean 554 g/day) or rapid (875 g/day) growth to weaning on carcass, yield and 

beef quality characteristics at about 30 months of age were examined. Low birth 

weight calves weighed 56 kg less at 30 months of age, had 32 kg lighter 

carcasses, and yielded 18 kg less retail beef compared with high birth weight 

calves. Composition of carcasses differed little due to birth weight when adjusted 

to an equivalent carcass weight (380 kg). Calves grown slowly to weaning were 

40 kg lighter at 30 months of age compared with those grown rapidly to weaning. 

They had 25 kg smaller carcasses which yielded 12 kg less retail beef than their 

counterparts at 30 months of age, although at an equivalent carcass weight 

yielded 5 kg more retail beef and had 5 kg less fat trim. Neither low birth weight 

nor slow growth to weaning had adverse effects on beef quality measurements. 

No interactions between sire-genotype and birth weight, or growth to weaning, 

were evident for carcass, yield and beef quality traits. Although restricted growth 

during fetal life or from birth to weaning resulted in smaller animals that yield less 

meat at about 30 months of age, adverse effects on composition due to increased 

fatness, or on indices of beef quality, were not evident at this age or when data 

were adjusted to an equivalent carcass weight. 

For grazing cattle, remote weighing and electronic „management‟ is now possible. 

This has the advantage of being less labour-intensive and less invasive for the 

animal than conventional methods (Black and Scott 2002). This monitoring is 

claimed to reduce labour costs to optimize cattle production but there are no 

publications quantifying the economic value of this procedure. Livestock 

monitoring together with pasture monitoring can be used to ensure that livestock 

performance is accurately matched with pasture production. An automated 

system has been built using „off the shelf‟ technology which allowed for cattle to 

be weighed automatically on pasture (Charmley et al. 2006). Data collected over 

a 70-day grazing period was compared with data collected at 2-week intervals by 

transferring cattle to a centralised weighing facility. Liveweights recorded using 

the remote system were some 20 kg higher than those measured conventionally. 

However the daily rate of change was similar for conventional and remote 

weighing methods, being 1.25 v. 1.20 kg/day, respectively. This relatively simple 

method could readily be adapted to a range of commercial situations to optimize 

production.  
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If low priced options are developed for remote livestock monitoring, they have the 

potential to replace the need for pasture monitoring. Liveweight and change in 

liveweight will provide a direct indication of the feed quantity and quality relative 

to requirements.  

6.5  USE EBV’S OR INDEX VA LUES IN  S IR E SEL ECTION  OR  PURCHA S E

 POSIT IVE  

6.5.1 POTENTIAL PRACTICAL O UTCOMES  

 Reduce age at sale 

 Reduce costs of production 

 Decreased mortality 

6.5.2 RECENT L ITERATURE  

Weatherly (2008) described the outcomes of selecting bulls on the basis of EBV‟s. 

Bulls can be selected to improve ease of calving, growth rate, fertility, milk yield, 

and carcass traits. These are readily available from the cattle industries bull 

performance database. 

The use of EBV‟s has been supported by ongoing research demonstrating their 

value under commercial conditions. In 1995 and 1997, growth, feed intake and 

feed efficiency were measured from spring to summer on Angus and Hereford 

weaner steer progeny of sires with known estimated breeding values for net feed 

intake (EBVNFI) (Herd et al. 2004a). Each year, the steers were grown on 3 

different pasture systems and pasture intakes was measured. Significant regression 

coefficients for steer performance traits against sire EBVNFI indicated that genetic 

variation in NFI was associated with phenotypic variation in steer performance on 

pasture. Initial and final liveweight of the steers, and feed intake, were not 

associated with variation in sire EBVNFI. However, daily gain by the steers tended 

toward a favourable negative association with sire EBVNFI (-0.16 kg/day per kg 

EBVNFI). Net feed intake and feed conversion ratio (FCR) had positive associations 

with sire EBVNFI (NFI, 2.2 kg/day per kg EBVNFI; FCR, 4.2 kg/kg per kg EBVNFI). 

The results show that 1 kg/day lower EBVNFI of a sire produced steer progeny that 

grew 19% faster, with no increase in feed eaten, had a 26% lower NFI, and a 41% 

better FCR. 

The percentage contribution of different mechanisms to variation in residual feed 

intake, were: 9% for differences in heat increment of feeding; 14% for differences 

in digestion; 5% for differences in body composition; and 5% for differences in 

activity. Together, these mechanisms may be responsible for about one-third of the 

variation in residual feed intake (Herd et al. 2004b). Increases in profitability of 10-

20% may be achieved if selection is carried out at weaning and 9-33% profit 

improvement when the optimal numbers of bulls are selected for feed intake 

(Archer et al. 2004). Profit was optimal across all the Hereford cattle breeding 

objectives when the top 5% of bulls was measured for RFI after being selected on 

an index incorporating IGF-1 as an alternative to feed intake (Kahi et al. 2003). In 

the absence of more breed-specific information, these results are considered to be 

applicable in other breeds. 

In an attempt to reduce the costs of estimating daily feed intake Hebart et al. 

(2004b) investigated the precision of the data required to make a decision of feed 

intake. The results indicated that a greater proportion of data can be removed 

randomly and daily, compared with missing data in weekly blocks. It appears that 
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in young growing animals, estimation of daily feed intake is more sensitive to 

missing feed intake records than for older cattle. Kearney et al. (2004)) also found 

that the duration of tests could be decreased to 56 days without reducing the 

precision of estimates of liveweight change. Depending on the precision required, 

further decreases in testing time could be accommodated. 

Use of cattle with a high EBV for growth resulted in a 11.7% increase in growth rate 

on poor quality feed but there were no significant differences between the two 

groups in intake, digestibility or rumen ammonia concentrations (Turnbull et al. 

2008) (Table 4).  

 

Table  4 .  The l iveweight  (LW) ,  d ry  mat te r  (DM)  in take,  DM digest ib i l i t y  and ammonia  
concent rat ion  in  rumen f lu id  fo r  Low and High post -weaning  g rowth  rate  s teers  o f fe red  
a  low-qua l i ty  Mi tchel l  g rass hay (Turnbul l  e t  a l .  2008) .  

 LW (kg) DM intake 

(g DM/kg 

W.d) 

DM 

digestibility 

(g/kg) 

Ammonia-N  

(mg/L) 

Low 168.5a 17.9 422 16 

High 188.2b 17.3 430 18 

SEM 4.22 0.60 11.2 2.55 

Long-term selection programs in the United States and New Zealand have 

developed twinning herds and attempts have been made to introduce these cattle 

to Australia. In Nebraska, the United States Meat Animal Research Centre 

population had a calving rate of 1.56 per parturition in 2004. These cattle have 

issues associated with calving difficulty and calf survival, which present challenges 

for commercial application. Intensive management using existing technology and/or 

future genetic improvement to address these traits are required to realise the 

potential benefits to beef production systems (Cummins et al. 2008). 

Dellar et al. (2006) in a study of transported pastoral cattle found that selection of 

pastoral cattle based on phenotypic characteristics alone was not warranted, and 

that decisions should be made on the basis of genetic and past management 

information. If proper management strategies are in place, pastoral cattle 

performed adequately in the agricultural regions. This presents an opportunity for 

further integration between northern pastoral regions and southern agricultural 

regions to enhance overall beef productivity.  

Breed differences independent of EBV values are of significant importance in some 

beef production systems and should not be overlooked when considering the type 

of animal for a particular enterprise. Sakaguchi and Gaughan (2004) used 574 Bos 

taurus steers (Angus, Hereford and Murray Grey) to determine the effect of high 

heat load on performance and carcass characteristics when fed a high energy diet 

for 165-183 days. Regardless of coat colour, body surface temperature of feedlot 

cattle rose as climatic conditions changed from thermoneutral (Temperature and 

Humidity Index (THI)<74) to moderate (THI 74-77). Under extremely hot 

conditions, body surface temperature was higher for Angus compared with Murray 

Grey (43.4°C and 38.4°C, respectively) steers. Murray Grey steers had greater 

average daily gain than either Angus or Hereford. There were no differences 

between breeds for carcass weight, eye-muscle area and marbling score. However, 
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Murray Grey steers had an ideal subcutaneous fat coverage, and in terms of 

reduced labour costs, Murray Grey steers could be economically more efficient than 

either Angus or Hereford steers. 

Piedmontese and Wagyu-Hereford steers (462 kg liveweight) were slaughtered at 

Casino with PxH steers having heavier and leaner carcases (253 v. 241 kg with 8 v. 

12 mm P8 fat), greater dressing percent, muscling and commercial meat yield 

(74.3 v. 70%), and less bone and fat waste than WxH steers. The MSA assessment 

indicated that WxH steers had slightly higher ossification score than PxH steers, but 

significantly more marbling (403 v. 319 for US marbling score, and 1.1 v. 0.4 for 

Australian marbling score) (Hoffman et al. 2004). Ultimate pH, meat and fat colour 

were similar for the 2 genotypes. Heifers averaged 420 kg liveweight following 

feedlotting, and showed the same trends in carcase and yield traits as the steers. 

6.6  ASSESS L IVEST OC K U SIN G FAT  OR C ON D IT ION SC ORING  

6.6.1 POTENTIAL PRACTICAL O UTCOMES  

 Reduce age at sale 

 Decrease mortality  

6.6.2 RECENT L ITERATURE  

Condition scoring should be used as a management aid, particularly in breeding 

herds. Table 5 shows the influence of condition score at calving and post-calving 

nutrition (from calving until the end of mating) on cow fertility. Cows on the high 

level of feeding maintained weight between calving and the end of mating, whilst 

those cows on the low level of feeding lost up to 120 kg during the same period 

(Graham 2006). 

Table  5 .  The ef fects  o f  condi t ion  at  ca lv ing and post  ca lv ing feed level  on  cow fe rt i l i ty  
(average of  four years  da ta  in  120 Herefo rd  cow s at  Hami l ton,  V ic)  (Graham 2006) .  

Condition 
score at 
calving 

1.5 – 2.0 2.5 – 3.0 3.5 – 4.0 All 

Post-calving 
feed level 

High  Low High  Low High  Low High  Low 

Pregnancy 
rates (%)  

85  70 92  87 90  86 89  81 

Average  78   90   88   85  
Days calving 
to first heat 

49  65 38  45 31  38 39  49 

Average  57   42   35   44  
Cows cycling 
in 1st 3 wks 
(%) 

75  58 85  91 90  90 84  80 

Average  67   88   90   82  
  Target weights for cows before calving: 

 Early calving mature cows - CS 2.0 - 2.5, and fall to 1.5 - 2.0 at end of winter  

 Early calving first calving cows - CS 2.5 - 3.0.  

 Late calving mature cows - CS 3.0 - 3.5 
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7.0     NORTHERN BEEF PRODUCERS  

7.1  MONIT OR  AVAILABL E F EE D QUA NTIT Y AN D QUAL I TY R ELATIVE T O A NIMAL 

REQUIR EMENT S  

7.1.1 CALCULATE A FORAGE OR PASTURE BUDGET  

This Key Management Practice includes calculation of a feed budget either: 

 Monthly 

 Annually 

7.1.1.1 Potential practical outcomes 

 Increase reproduction rate 

 Decrease mortality 

 Reduce cost of production 

7.1.1.2 Recent literature 

There appears to be no recent literature on the benefits and practicalities of 

calculating forage or pasture budgets within the northern beef industry. 

The principles of budgeting are similar to those described in the sheep and southern 

beef sections of this review, however, the practical implementation together with 

the financial and environmental benefits would be quite different.  

7.2  USE EBV’S OR INDEX VA LUES IN  S IR E SEL ECTION  OR  PURCHA S E

 POSIT IVE  

7.2.1 POTENTIAL PRACTICAL O UTCOMES  

 Reduce age at sale 

 Reduce costs of production 

 Decreased mortality 

7.2.2 RECENT L ITERATURE  

There have been no recently published studies of the value of EBV data for northern 

cattle but there has been ongoing descriptions of the genetic potential of the 

various northern cattle breeds. This information can be used to improve the 

confidence of producers in their utilisation of these breeds in their production 

systems. Genetic parameters were estimated for growth and fertility indicator traits 

in a South African beef cattle population (Corbet et al. 2006a). Measurements on 

5601 pedigreed progeny of 96 Bonsmara sires, 18 Belmont Red sires and 20 

Bonsmara × Belmont Red cross sires were recorded over 19 years in 4 diverse 

climatic regions of South Africa. Direct heritability of growth traits (0.11–0.42) and 

female fertility traits (0.02–0.13) suggested that genetic progress could be made 

by selection for some traits. Genetic correlations between growth and fertility traits 
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were variable (–0.47–0.85) and indicated that multi-trait selection would be the 

best method of dealing with multidirectional forces on productivity traits. 

Bonsmara sired animals generally scored higher than Belmont Red progeny for 

functional efficiency (Corbet et al. 2006b). Belmont Red sired calves were lighter at 

birth (35.9 v. 37.3; P<0.05) and cows by Belmont Red sires had a shorter average 

calving interval (440 v. 455; P<0.05). Sire breed by region interaction was not 

important. The differences in scored and measured traits generally reflected 

differences in selection policies adopted by the breed societies. Variation in growth 

and fertility traits due to sire was greater than variation due to breed and 

demonstrated the potential for identifying superior individuals. 

Heritabilities for scored temperament traits were 0.21, 0.19, and 0.15 for post-

weaning flight speed score, post-weaning crush score, and start of finishing crush 

score, respectively (Kadel et al. 2006). Genetic correlations across measurement 

times for flight time were 0.98 and 0.96 for crush score, indicating a strong 

underlying genetic basis of these temperament measures over time; however, the 

corresponding phenotypic correlations were lower (0.48 and 0.37, respectively). 

Longer flight times (i.e. better temperament) were genetically correlated with 

improved tenderness (i.e. lower shear force and higher tenderness scores), with 

genetic correlations of –0.42 and 0.33 between LTL shear force, and Meat 

Standards Australia (MSA) tenderness, respectively. Genetic correlations between 

post-weaning crush score and the same meat quality traits were 0.39 and –0.47, 

respectively. Genetic and phenotypic correlations between measures of 

temperament and other meat quality traits were generally low, with the exception 

of crush scores with LTL Minolta a* value (–0.37 and –0.63 for post-weaning and 

start of finishing measurement time, respectively). Predicted correlated responses 

of –0.17 kg LTL shear force and 2.6 MSA tenderness points per generation were 

predicted based on the genetic parameter estimates and a recording regime of both 

flight time and crush scores.  

Tropically adapted British breed bulls and taurine crossbreds (British × Sanga) had 

higher scrotal circumference at yearling (YSC) and 18 months of age (FSC) than 

Zebu and its crosses when adjusted for their body weights (Prayaga 2004). Large 

negative direct and maternal additive effects on scrotal circumference for Zebu 

relative to the British breed also suggested reduced scrotal circumference and 

fertility in Zebu and Zebu-derived crosses. Direct dominance effects for YSC and 

FSC were only significant when an adjustment for body weight was not included in 

the model, emphasising that the heterosis observed was only due to the increased 

body weight. In general, calving success (CS) was higher in non-lactating cows and 

maiden heifers than in lactating cows. The advantage to crossbred genotypes was 

more pronounced in lactating cows. Among lactating purebreds, CS was 

significantly (P < 0.05) higher in Belmont Adaptaur (Hereford–Shorthorn, HS) than 

in Belmont Red (AX), Belmont Brahman cross (BX), and Brahman (Bh). Lactating 

crossbreds with a common dam breed of HS, AX, BX, and Bh had 19, 33, 21, and 

14% greater CS than their respective purebreds. Boran-sired crossbred dams had 

higher CS than Brahman-sired crossbreds, indicating higher fertility levels of 

Borans.  

Schatz et al. (2004) suggested that up to 38% Charolais content in Brahman steers 

does not significantly reduce growth rates in the top end of the Northern Territory, 

but does reduce fatness. However, it should be noted that in this study, the sample 

size was small, and the animals used represented a small selection of the Charolais 

breed. 
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Genotype had no significant effect on weight gain but 25% Charolais × 75% 

Brahman and Droughtmaster animals were significantly leaner than Brahman 

(purebred and commercial) cattle at the end of the postweaning year (Schatz et al. 

2008). Steers grew more (12%) and were leaner (2.6 mm less P8 fat depth) than 

heifers. Animals that grazed at lower stocking rates gained more weight but were 

not significantly fatter than those at higher stocking rates.  

7.3  MANA GE F IRST  CALF HEI FERS SEPARAT E T O THE  REST  OF TH E H ERD  

7.3.1 POTENTIAL PRACTICAL O UTCOMES  

 Increase reproduction rate 

 Reduce age at sale 

 Decrease mortality 

 Reduced costs of production 

7.3.2 RECENT L ITERATURE  

The effects of pre-and post-partum (ppp) v. post-partum (pp ) supplementation on 

reproductive function were compared in Bos indicus x Bos taurus first-calf heifers. 

Twenty-four pregnant heifers were allocated to three treatment groups all fed 

roughage hay ad libitum. The dietary treatments were: (1) nil supplement controls, 

(2) cracked maize (1 kg) plus formaldehyde treated sunflower seed meal (0.5 kg) 

daily for 60 days post-partum, (3) supplement 2 from 1-2 months pre-partum to 60 

days post-partum. Supplementation did not affect hay intake prior to calving (6.5 

kg/day), but significantly increased intake by approximately 50% after calving 

compared with a 20% increase in the controls. This lead to a weight decline of 6 kg 

in unsupplemented animals but increased weight by 16 kg in the supplemented 

group before calving. During the 2 months after calving, ppp supplemented animals 

maintained weight, pp supplemented heifers gained 26 kg, and controls lost 39 kg. 

Birth weight of calves from heifers supplemented before parturition was 34.2 kg, 

5.6 kg heavier than the other calves (28.6 kg). The type of supplementation 

practiced here did not appear to improve reproductive performance in first-calf 

heifers weighing 340-360 kg in early lactation. However, ppp supplementation was 

the most effective treatment in reducing GH levels and maintaining liveweight in 

the peri-natal period, both of which have been associated previously with reducing 

post-partum anoestrous interval (McSweeney et al. 1993). 

In the Barkly Tablelands pregnancy rates for heifers (90%) were lower than second 

calf heifers (93%) and cows (95%) (Savage et al. 2004). Calf growth for progeny of 

heifers (853 g/d) was lower than for second calf heifers (900 g/d) and cows (903 

g/d). Increasing pregnancy rates were associated with increasing condition score. 

There was an inverse relationship between condition score and calf growth for 

progeny of breeders of condition score 4 and above. This study has shown that 

breed composition of up to 62.5% Bos taurus in the tick-free regions can be highly 

productive. The results of this work support findings of previous research indicating 

that breeder condition score of approximately 5 (moderate condition) is optimal. 

7.4  PREGNANC Y T EST C OWS A NNUALL Y  

7.4.1 POTENTIAL PRACTICAL O UTCOMES  

 Increased reproduction rate 
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7.4.2 RECENT L ITERATURE  

Statistical models for conception rate have developed using data collected at a mid 

dry season (August-September) muster from a controlled-mated and supplemented 

herd of 900 Brahman cross cows at Mt Bundey from 1980-84. Average conception 

rates were 74% for maidens, 25% for first-lactation cows, 51 % for 4-10-year-old 

lactating cows, 54% for >10-year-old lactating cows and 96% for non-lactating 

cows. Although year effects dominated, they were partially explained by severity of 

the dry season and were consistent across levels of the other factors. Pregnant 

maiden heifers weighed 13 kg more than non-pregnant ones at the end of mating, 

after allowing for the weight of the fetus and gravid uterus. Conception rate of first-

lactation cows was not affected by month of calving, adjusted mid dry season 

weight or condition score, possibly because of narrow ranges in these factors based 

on selection. For mature lactating cows the main effects on conception rate were 

month of calving (+11% for September to -16% for December or later), previous 

lactation (+6% for having reared a calf), adjusted mid dry season weight (-16% for 

<300 kg to +9% for >350 kg) and condition score (-17% for backward and store to 

+16% for good condition). Corresponding effects for aged lactating cows were 

+14% for September to -19% for December or later calving, +8% for previously 

rearing a calf, and -24% for backward store and store to +23% for good condition 

cows. The high conception rates for non-lactating cows corresponded with high 

liveweights and condition scores. A low cost, practical implementation of these 

models is based on previous lactation status and condition score in the mid dry 

season, with pregnancy diagnosis added at the next stage. Reproductive classes 

could be segregated on this basis for improved management and nutrition and to 

gain an economic return on capital invested in cattle control (O'Rourke et al. 1991). 

7.5  WEAN C ALVES BA SED ON  CONDIT ION  

7.5.1 POTENTIAL PRACTICAL OUTCOMES  

 Reduce age at sale 

 Decrease mortality 

 Reduce cost of production  

7.5.2 RECENT LITERATURE  

Early weaning resulted in a significant liveweight improvement between January 

and May each year compared with the conventionally weaned cows. The average 

weight increase for the January to May period in the early weaned cows was 33 kg 

above that of the conventionally managed group and 34 and 79 kg for the periods 

January 1990 to January 1992, and January 1990 to May 1992 respectively. By 

the third mating, conception rate was significantly higher in the early weaned 

cows but there was no significant difference in the time of conception or inter-

calving interval for the period of the experiment. Continuous annual early weaning 

significantly improved cow liveweight and this increased liveweight was reflected 

in higher conception rates in the final year of the experiment (76 vs 47, early-

weaned and conventionally weaned cows, respectively). Approximately 50% of 

the weight advantage from early weaning was carried through to the following 

year in this experiment leading to these cows being 79 kg heavier at the end of 

the 3 year period (Schlink et al. 1994). 
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7.6  HAVE COST EFF ECTIVE S UPPL EMENT ATION STRAT EGI ES TO ADD RESS 

NUTRIT ION AL D EFIC IENCIES   

7.6.1 POTENTIAL PRACTICAL O UTCOMES  

 Increase reproduction rate 

 Reduce age at sale 

 Decrease mortality 

 Reduced costs of production 

7.6.2 RECENT L ITERATURE  

Belmont Red weaner steers were allocated to an initial slaughter group and 3 

treatment groups of 120 days duration: rapid growth, slow growth and weight loss 

(Tomkins et al 2006). The average daily gain of the groups were: 0.81, 0.29 and –

0.22 kg/day, respectively. At the end of the treatment period, rapid growth steers 

had significantly heavier carcasses, higher dressing percentages and greater bone 

mineral contents than those from the weight loss group. Steers from each group 

were realimented for 192 days at pasture. Average daily gains during this period 

were 0.39, 0.52 and 0.61 kg/day for the rapid growth, slow growth and weight loss 

groups, respectively. The remaining steers were finished at pasture for a further 

409 days. During this period there was no significant difference in average daily 

gain between treatment groups. Steers from the rapid growth group had a 

significantly greater final weight (531 kg) compared with weight loss steers (481 

kg). Carcass characteristics, eye muscle area, bone mineral content and objective 

measures of meat did not differ significantly between groups. 

Tompkins et al. (2006) investigated the effect of high molasses diets on feed 

intake, growth rate, carcass traits and meat eating quality of Bos indicus cross 

cattle in a feedlot conditions. Heifers were fed feedlot diets containing 1, 29% or 

50% molasses on a DM basis. Average daily DM intake for the first 64 days was 23-

24 g/kg liveweight for each of the treatment groups. The inclusion of molasses in 

the diet reduced average daily gains (ADG) (control, mid and high molasses 

groups; 2.1, 1.7 and 1.3 kg/d, respectively). The P8 fat depth was lower for 

animals fed the high molasses diet (4.2 mm) than the control and mid molasses 

groups (6.9 and 5.8 mm, respectively). Objective and subjective measures of meat 

quality were found to be similar between cattle fed a conventional grain-based diet 

and medium and high molasses diets. The inclusion of molasses at 29 or 50% (DM 

basis) in feedlot diets could result in acceptable ADG and produce leaner beef 

without affecting meat quality. 

While not specifically directed at the northern beef industry, the results of Dove et 

al. (2008) are relevant to this section. In southern Australia, winter-born calves 

may not be at marketable weights until 18 months of age and can thus compete 

with their dams and the next crop of calves for the pasture resource (Dove et al. 

2008). A preliminary assessment of supplement costs and the economic value of 

liveweight gain showed a curvilinear response to supplement intake and suggested 

that the greatest economic return resulted from an intake of 1.9–2.4 kg/day of the 

supplement, lower than the supplement intakes for maximum liveweight gain. In 

the study weaned beef calves were confined to feedlots for 70 days and fed 

different ratios (1:1 up to 1:4) of sunflower meal to oat grain or barley grain at 

levels of 3–6 kg air-dry/day, plus either oaten hay or pasture hay fed ad libitum. 

Liveweight gains at 3 kg supplement/day were ~1.2 kg/day at all ratios and were 

slightly higher at the higher feeding levels. The intake of hay varied inversely with 
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the amount of supplement fed and substitution rates were 0.49 with oaten hay and 

0.47 with pasture hay. Total dry matter intakes did not decline as the intake of the 

sunflower meal/oat supplement increased but increased with increasing sunflower 

meal/barley supplement intake.  

Over 2 years, weaned calves grazed mature summer pasture for 81 days were fed 

0, 1, 2, 3 or 5 kg/day of a 1:2 ratio of sunflower meal:hammer-milled oat grain. 

Weight responses of gain to supplement intake were curvilinear. Gains did not 

exceed 0.75 kg/day and peaked at supplement intakes of 4.3 and 2.8 kg DM/day in 

years 1 and 2, respectively. 

These studies indicate very clear difference in cost-effectiveness of different 

supplementation strategies 

7.7  VACCINAT E F OR  T IC K F E VER ,  B OTUL ISM ,  TH REE-DAY SICKN ESS ,  ETC  

7.7.1 POTENTIAL PRACTICAL O UTCOMES  

 Increase reproduction rate 

 Reduce age at sale 

 Decrease mortality 

 Reduced costs of production 

7.7.2 RECENT LITERATURE  

Nickels and Cruickshank (2006) reported a marked improvement in pregnancy 

results when heifers were vaccinated against Vibriosis. The heifers were kept 

isolated from the bulls prior to commencement of the trial. The bulls were left 

unvaccinated. 76% of vaccinated heifers were found to be pregnant while 

pregnancy was diagnosed in only 55% of the unvaccinated heifers. A second trial 

was conducted in another endemically infected herd and bulls were also vaccinated 

with the pregnancy rates of the unvaccinated (61%) and (85%) in vaccinated 

heifers. Permanent infertility can result in up to 11% of heifers infected with 

Vibriosis. 

Tick fever is a serious disease in the northern parts of Australia. Of the domestic 

animals, it affects only cattle and buffalo. Late last century when tick fever swept 

through Queensland in the absence of chemical control, it was estimated that some 

three million cattle died. However, advances in tickicides, vaccines and drug 

technology now mean that tick fever can be controlled and such losses are highly 

unlikely to occur again (McGregor 2006). Bos indicus cattle and their crosses are 

more resistant to the clinical effects of infection with B. bovis and B. bigemina than 

are Bos taurus cattle. Vaccination of B. indicus cattle and their crosses is advisable 

in all areas where ticks exist, although vaccination against B. bigemina is probably 

not essential in pure B. indicus animals (Jonsson et al. 2008). 

Vaccination for botulism was quite common (30% of regional survey groups) in all 

regions except Central Coastal and Maranoa South West regions of Queensland 

(Bortolussi et al. 2005). Serious outbreaks of a paralytic disease in cattle occurring 

in the spring and summer of 1988 were investigated on three farms in south 

eastern Queensland, Australia. On one farm 237 (31 per cent) of 770 cattle died, 

on the second 109 (40 per cent) of 271 cattle died and on the third 30 (8 per cent) 

of 380 cows died. Botulism was suspected on the basis of the clinical signs, the lack 

of significant pathology, a failure to incriminate other agents and a positive feeding 

trial in one sheep. Laboratory tests for the presence of botulinum toxin failed to 
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confirm this diagnosis, and further feeding trials using ingredients of two rations 

were also negative (Trueman et al. 1992).   

In the pastoral areas where botulism is endemic vaccination is widely adopted and 

it provides good protection (Freeman 2007). In the intensive industries botulism is 

still uncommon but for individual producers the financial consequences can be dire 

and vaccination is recommended for all producers who are feeding cattle silage, 

grain, by-products or mixed rations. Single dose and two dose vaccines are 

available. Once an outbreak has started, vaccination is unlikely to make much of an 

impact, so it is important to vaccinate on a regular basis before you get a problem. 

Apart from vaccination, other management practices can reduce risk factors for 

botulism, they are:  

1. Preventing stock access to animal carcasses. 

2. Controlling vermin and pest animals to reduce the risk of spread of 

putrid material.  

3. Providing nutritional supplements of protein and phosphorus to reduce 

bone chewing among pastoral-zone cattle  

4. Taking care with the harvesting and storage of feeds to reduce the 

possibility of small animals contaminating feeds  

5. Checking water sources for organic matter contamination.  

 

Vaccination for three-day sickness in a commercial beef herd may or may not be 

worthwhile. It will depend on the stage of the management cycle when risk occurs. 

For example: 

1. Fever may cause heavily pregnant cows to abort if they are not 

protected.  

2. If steers are close to finished weights, the loss of condition if they are 

infected with BEF may make it economic to vaccinate (if given enough 

warning).  

If they are not close to market weight, vaccination may not be worthwhile (Burton 

2001). 
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