
Uruguay and NZ 

McMeekan was a frequent visitor to Uruguay and of all Latin 
American countries felt most at home and similar to NZ in the 
people and the animal production

Moderador
Notas de la presentación
Died 1972 in a boating accident. Not sure of date of photo.
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Australian cattle industry varies in size

Beef cattle



BEEF CATTLE
Victoria River District Northern Territory

Moderador
Notas de la presentación
As all other industries, we should treat beef cattle production as a business. Although it is impossible not to mention that there is an extra thing about working with cattle. 



Centre for Animal Science

Moderador
Notas de la presentación
Road trains transport cattle. One truck 3 trailers double deck.



Poppi and McLennan, 1995

Market specifications

 Young animals of high 
carcass weight



 Biggest commercial herd
(200 million head)

 Second biggest meat production
(9.3 million metric tons of meat) 

(USDA, 2011)

(MAPA, 2012) 

 2004 – biggest exporter 

currently exports to more than 180 
countries

 26 million head

 2.7 million metric tons of meat

(ABS, 2012) 

 Second biggest exporter

Exports more than 60% of total 
production to more than 100 
countries

(MLA, 2012) 

Moderador
Notas de la presentación
Some recent data about the two countries



 90% of animals finished on pastures

(Scot Consultoria, 2012)

(Resende et al., 2010) 

 237 kg  average carcass weight

 42 months to slaugther

 ??? kg  average carcass weight

 ??? months to slaugther

 Around 60% of animals finished on 
pastures

(?????????)

Moderador
Notas de la presentación
Australia sells to a range of market with different weight requirements. In Brazil we pretty much aim to finish the animals with around 500 kg.
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Moderador
Notas de la presentación
  



Tropic
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Capricorn

Beef Production in NORTHERN AUSTRALIA

Queensland

Northern 
Territory

Western 
Australia

Brisbane

 65% of total herd
located above 30  latitudeo

Moderador
Notas de la presentación
 Give emphasis to northern Australia, as highlighted in the map, where tropical rangeland systems predominate for cattle and sheep grazing.  About 65% of Australia’s beef herd come from this region and the majority graze pasture for all or most of their lives      



Cattle density

Number of head per km2

+ 30

8 - 30
1 - 8
Less than  1

One animal up to 50 hectares 
is not uncommon for stations 
in northern areas

Moderador
Notas de la presentación
Very low density as seen in this figure



Seasonal pattern of rainfall  

 Pronounced wet and dry seasons

 Rainfall in hottest months (Dec – March)

 Dry winter/spring period (5 months + / April - Dec)

HOWEVER it is strongly non-uniform 

Moderador
Notas de la presentación
The climate in this region is predominantly tropical, arid and the rainfall occurs mainly over summer. 



Rainfall in Australia

Total Rainfall 
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Moderador
Notas de la presentación
Even though most of Australian continent is very dry, there is a reasonably good amount of rain at some spots. HOWEVER it is strongly non-uniform Approximately one third of the continent is classed as arid (receiving less than 250mm average annual rainfall) and another third as semi-arid (250 - 500mm).



Monthly rainfall in 
Australia

Total Rainfall 
(mm)

(QDNR&M, 2001) 
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Moderador
Notas de la presentación
Rainfall pattern in the north is dominated by a humid, monsoonal wet season (October to March) followed by a hot, dry season (April to September).IMPORTANT to emphasize that it is strongly non-uniform and there are big changes between years
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Moderador
Notas de la presentación
  This figure gives an example of the changes in quality of the pastures throughout the year in this region.   The data are estimates of diet quality, in terms of CP content (in blue) and DMD (in red), as assessed using faecal NIRS analysis.  As you can see both determinants of quality peak soon after the first storms of the wet season and then decline fairly rapidly thereafter and are often below requirements for maintenance for the majority of the dry season.  The dotted line for instance indicates when the CP in the diet is below 6% and DMD is below 52%, which you can see is for several months of the year.     Our interest is:  when to start feeding and what nutrients to provide to reach various production targets – hence the need to estimate requirements of grazing animals.  



Applied Animal Nutrition

Faecal NIRS at Pigeon Hole
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Seasonal pattern of pasture growth and 
cattle production

 Pasture often limiting in quantity as well as quality

 Cattle lose weight and survival is often an issue

 Access to higher value markets a challenge

Tobermorey NT

Moderador
Notas de la presentación
The pastures have low crude protein (CP) and low digestibility for long periods of the year, often limiting in quantity as well. In this context, animals have low annual liveweight gain and lose body condition in the dry season. During the wet season high liveweight gains can be reached, but only for a short period, which results in a great proportion of animals in northern Australia only reaching appropriate market weight at an older age compared to southern regions of Australia.



The cattle in northern Australia

 Breed types with adaptation to tropical environments

 Droughtmaster in 1930

Photographer: Caddie Brain

Arid Zone Research Institute in Alice Springs

 Bos indicus cattle were the most adapted 

 are preferred by the live export industry

Moderador
Notas de la presentación
At present around 64 breeds from all parts of the world have been introduced to the country HOWEVER the selection of breed types with adaptation to tropical environments has enabled the northern beef herd to expand to its dominant position.Droughtmaster was developed in 1930 from a blend of Shorthorn and Zebu brought from India and Brahman bloodlinesBos indicus cattle were the most adapted to the northern regions of Australia (Tonts et al., 2012) and are preferred by the live export industry (Ffoulkes, 2012)



(ABS, 2012)

The cattle in northern Australia

Qld retains almost 50% of the beef cattle herd in Australia 

Moderador
Notas de la presentación
Queensland retains almost 50% of the beef cattle herd in Australia (ABS, 2012)



The cattle enterprises of northern Australia

 80% of Australia is covered by rangelands

 58% of that area is occupied by pastoral 
enterprises 

 Some stations are more than one million 
hectares in size

Moderador
Notas de la presentación
The cattle enterprises of northern Australia are generally of substantial size Some stations are more than one million hectares in size



The cattle enterprises of northern Australia

 90% of beef produced is derived from tropical native pastures

 Pastures recommended to be grazed with a utilisation rate of 20-25% 

 36% of pastures are intensified and the remaining are native grasslands

Moderador
Notas de la presentación
where the majority (i.e. 90%) of beef produced is derived from low CP tropical native pastures (Winter et al., 1991, MLA, 2012). Degradation of the grazing lands has occurred mainly through over-grazing but weeds are also an issue (MLA, 2012). These pasture systems are recommended to be grazed with a utilisation rate of 20-25% and such systems can be sustained with good ground cover and the maintenance of perennial pasture species within the landscape (Landsberg et al., 1998; O’Reagain et al., 2011). 



The cattle enterprises of northern Australia

 Degradation occurred mainly through over-grazing

 Additional issues in Australia are the increase in 
grazing pressure by kangaroos and rabbits in 
some areas

kangaroo
goats

rabbits

camels

Moderador
Notas de la presentación
Additional issues in Australia are the increase in grazing pressure by kangaroos and rabbits in some areas. Other pests, like the fox in southern Australia brought from Europe, can also be a problem (MLA, 2012), in particular for sheep farmers. 



The cattle enterprises of northern Australia

The native wild dog, dingo, is a problem in some areas of northern Australia during 
calving

dingo, Canis lupus dingo

Photographer: Lee Allen

Moderador
Notas de la presentación
The native wild dog, dingo, is a problem in some areas of northern Australia during calving. I have highlighted the ears just to show where the dog grabs them from



Disease restrictions in Australia

 There were disease restrictions on the movement of cattle 

BUT with Brucellosis and TB eradication campaigns these 
restrictions have disappeared

 Very reliable traceability system

 Also free from Foot and Mouth Disease

Moderador
Notas de la presentación
Basically just wanted to show that Australia’s red meat is free of diseases



Tropic
of

Capricorn

Tick areas in Australia

Queensland

Northern 
Territory

Western 
Australia

Brisbane

Movement of cattle between
tick areas needs to follow strict protocol

Moderador
Notas de la presentación
strict protocols need to be observed in cattle movement between tick infested areas



Grain

Grain, cotton and sugarcane production in AUSTRALIA

Queensland

Northern 
Territory

Western 
Australia

Tropic
of

Capricorn

Cotton
Sugarcane

Northern Australia

Moderador
Notas de la presentación
Limited range of grain crops, one of the reasons why there is a lack of feedlots in this region. Then I highlight northern Australia again to contrast with grain, cotton and sugarcane areasCurrently in northern Australia, animals are fed supplements mainly during the dry season, with very limited options because of distance from grain production areas and costs of transport. 



P status 
of land in northern Australia as it relates to animal production

P status
“Acute” deficient

Marginal or mixed

“Adequate” P levels



Dry season Wet season

Protein (= nitrogen)

Energy (low 
digestibility)

Phosphorus (in low P areas)

Other minerals?

Mid - late wet season:

Protein and Energy again
become limiting

Primary limiting nutrients



Dry season     pasture

Wet season     pasture

Moderador
Notas de la presentación
  The bottom photos show cattle grazing tropical pasture during the wet season, when conditions are at their best.  Contrasted with the top ones one which shows cattle grazing tropical pastures during the dry season.  Note the 2 scenarios:  one that is not uncommon where there is an abundance of pasture available, but of very low quality and the other where both quantity and quality of pasture are limiting.



The production systems in northern Australia

Photographer: Jacqueline Curley

Cow-calf systems
 In the past these calves would take up to 4-5 years to 

reach marketable weight 
 More recently the industry has developed other 

supply chains to get cattle into better quality higher 
priced markets
 cattle finished at an early age 2-3.5 years

Moderador
Notas de la presentación
cow-calf system, with some controlled mating and others with the bull having free access to cows all year roundIn the past these calves would take up to 4-5 years to reach marketable weight and the only markets available for this were the low price processed meat trade eg hamburger trade with USA (Farmer, 2011). 



The production systems in northern Australia

 Weaners moved to better class grazing land (Central and Southern Qld and 
in the crop livestock systems of NSW, Vic, SA and WA.

 Weaners moved to backgrounding pasture based 
systems and then into a feedlot usually in 
southern Qld or northern NSW

Moderador
Notas de la presentación
Weaners moved to better class grazing land (more rainfall, longer growing season, improved pastures) located in Central and Southern Queensland and in the crop livestock systems of NSW, Victoria, South Australia and Western Australia although Queensland is the main destination for these cattle.Weaners moved to backgrounding pasture based systems and then into a feedlot usually in southern Queensland or northern NSW



The production systems in northern Australia

 Weaners exported live from Australia to a variety of countries in 
Asia, Middle East and Turkey although Indonesia accounts for 
most of the live export of cattle

Moderador
Notas de la presentación
Weaners exported live from Australia to a variety of countries in Asia, Middle East and Turkey although Indonesia accounts for most of the live export of cattle



The production systems in northern Australia

 Indonesia is responsible for most of the trade in live exports

Moderador
Notas de la presentación
Weaners exported live from Australia to a variety of countries in Asia, Middle East and Turkey although Indonesia accounts for most of the live export of cattle



The production systems in northern Australia

 Live export provided an alternative market for local cattle 
with higher prices - competition to the multinational 
processing companies in the south;

 Restrictions on size of animal, but the animal does not need to 
be finished - fits better into the current production systems ;

 After weaning, animals are held with minimal supplement for a 
dry season, gain weight over a wet season and then are in the 
market weight range to be sold at the start of the following 
dry season at 15-18 months of age. 

 Bos indicus genotypes are preferred. 

Moderador
Notas de la presentación
Weaners exported live from Australia to a variety of countries in Asia, Middle East and Turkey although Indonesia accounts for most of the live export of cattle



The cow-calf system

 Some with controlled mating and others with the bull 
having free access to cows all year round

 Weaning % - 50-60% in the 1960s to around 60-70%
(Bortolussi et al., 2005) 

 Individual properties achieve around 80% weaning but others 
can still be as low as 50% 

Moderador
Notas de la presentación
weaning % moved from 50-60% in the 1960s to around 60-70%. Today individual properties achieve around 80% weaning but others can still be as low as 50% largely as a consequence of not getting management right and not aligning periods of high nutrient demand (lactation) with high feed supply. Another very interesting fact of their work was that for all regions surveyed there was a single calving peak, demonstrating a seasonal pattern even for the more extensive regions with longer and sometimes uncontrolled mating seasons. Regardless of the control, the calving period lasted between 5 to 7 months, which demonstrates a strong climate influence where the most important determinant of conception date was the start of pasture growth.
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Result of poor body condition due to high nutritional demands for lactation 
and growth at the same time.

Pre calving

At weaning

Cause of low 1st calf heifer fertility?



Model predicts a 50% 
re-conception rate at 390 kg

(           = VRRS)

Strong relationship between the average weight of 1st lactation 
heifers at WR1 and their re-conception rates

Mean heifer liveweight at WR1 (kg)
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88% re-conception rate

Avg weight WR1 = 494 kg 

4% re-conception rate

Avg weight WR1 = 306 kg 

Visualising the relationship between weight/condition and 
re-conception rates

Moderador
Notas de la presentación
Reference???



Nutritional management of cows

 Wean calves
 May:  first round
 Down to about 160-180 kg

 July/August:  second round
 Down to 80-100 kg

 Feed urea supplement
 From about May/June
 Salt/urea/S  (30% urea)
 Molasses/urea liquid feed
 Weaners 30g urea/d and cows 50-60 g urea/day

(McLennan, 2012)

Early weaning is a management strategy and has been adopted 
in northern Australia.

Moderador
Notas de la presentación
livestock producers cannot afford high supplement inputs and rely on managing the nutrient requirement of the cow to align with nutrient demand by timing when cows calveEarly weaning is a management strategy and has been adopted in northern Australia (McLennan, 2012). Higher conception rates were observed in breeders that had calves weaned at younger ages with better results than supplementation of breeders (Fordyce et al., 1997).Even with unrestricted bull access this can be achieved by early weaning down to 70kg even though most animals will be weaned at around 150-180kg. 



 Feed molasses-based supplement
 When body condition declines (Sept/Oct)
 Molasses/8% urea/salt/P source
 1-2 kg/day

 Feed phosphorus in wet season
 5-10 g/day
 DCP/salt/copra meal?

Nutritional management of cows

(McLennan, 2012)

Moderador
Notas de la presentación
What is DCP?????



Urea/salt/S dry lick supplements for breeders



Fortified molasses (M8U) – cows, dry season



Applied Animal Nutrition

Nutritional management of cow: 
segregate based on foetal age
Cow control and mating: Segregate on foetal ageing at 
first round muster
Advantages
• Keep out of season calvers (dry season) cows together and able to manage 

for lactation or early weaning
• Keep cows together that will calve within short period of 1-2 months
• Easier managed
• Able to match better paddocks to those requiring higher levels of nutrition
• Is just another way of matching feed supply to requirement
• Minimises handling
• Matches supplement only to cows that need it (cheaper)



Applied Animal Nutrition

Beef Cattle Production: cow
Cow control and mating: Segregate on foetal ageing at 
first round muster
Disadvantages
• Cows on rangelands are territorial and do not like 

moving to different areas
• Cows are territorial for mobs and do not like being 

separated from their mates
• Need to foetal age
• A lot of activity at the first and usually only muster



Applied Animal Nutrition

Beef Cattle Production: cow
Cow control and mating: Segregate on foetal ageing at 
first round muster

MLA ARTICLE
http://www.mla.com.au/Publications-tools-and-events/Industry-
news/Effectively-managing-out-of-season-calvers

http://www.mla.com.au/Publications-tools-and-events/Industry-news/Effectively-managing-out-of-season-calvers


Supplementation of weaners 

MLA weaner booklet (Tyler et al., 2012)

Moderador
Notas de la presentación
Meat and Livestock Australia published a weaner booklet which details how weaners are to be managed and what types of supplement can be used (Tyler et al., 2012)Bortolussiet al. (2005c) found that steers were the least supplemented category and weaners were the most common. Supplementation tended to be longest in more northern regions. The authors also mentioned that in their survey, N was the main component in more than 90% of the supplements utilised. 



Supplementation of weaners

 Weaners in the 70-100kg range require a high energy 
supplement and most likely a calf pellet formulation; 

 From 100-150kg a protein or grain supplement; 

 from >150kg maybe a low level of protein supplement but at 
least a urea based supplement;

 The type and level of supplement depends on the target 
liveweight gain.



Supplementation strategies



 one of the main challenges for livestock producers and researchers is to 
describe adequately the diet consumed by grazing animals;

Faecal near-infrared reflectance spectroscopy 
(FNIRS)

 FNIRS has become the preferred technique to predict these variables.

(McLennan and Poppi, 2011)

Intake of pasture Diet quality

Feeding 
Standards
equations

Faecal 
NIRS

Cattle growth rate



Supplementation strategies

 Growth rate is a clear objective

 Meat quality is less so
 Tenderness
 Fat distribution
 Fat types (CLA, omega 3)

 Tomkins et al (2006) recently concluded that growth 
path did not influence meat quality



Annual liveweight gain (kg) from various pasture types

 Pasture type Annual LWG (kg)
Mean Range

 Native pasture 136 70-240
 Improved tropical 

Pasture 161 60-260

 Temperate pasture 250->300

 (Nicol and Nicholl 1987, Winter et al 1991, Bortolussi et al 2005)

Moderador
Notas de la presentación
Annual LWG with no supplements… depending on weight market target it becomes an issue.
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Moderador
Notas de la presentación
Even though we do know that supplementation with protein and energy works, urea is probably still the main source of N offered during the dry season, with Phosphorus fed in the wet season. Unavailability (and cost) of other protein and energy sources is an issue. 
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Moderador
Notas de la presentación
When to supplement and using what??? It will depend on market weight and gains desired to reach that market
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• Finish 12 months
earlier

• Higher quality 
product
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Nutritional intervention

• Major questions:

1.When to impose?

2. What form?

Moderador
Notas de la presentación
  Asking 3 main questions
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Moderador
Notas de la presentación
Compensatory growth can erode any liveweight advantage established by year 1 dry season supplements and hence it is better to target year 2 dry season for supplements as, depending on season and compensatory growth, animals might need little or a lot of supplement to reach a weight for age target. Similarly if early weaning is used then an animal of 100kg weaning weight will need a lot more supplement to reach a target live export weight or a slaughter weight as it is always 80-100kg behind its cohort. 
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Moderador
Notas de la presentación
Compensatory growth can erode any liveweight advantage established by year 1 dry season supplements and hence it is better to target year 2 dry season for supplements as, depending on season and compensatory growth, animals might need little or a lot of supplement to reach a weight for age target. 
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EARLY (plus Late?)

Positives:

• May be necessary to reach
target LW and finish

• More options for disposal at
end of first year

Negatives:

• Loss of advantage through
compensatory gain effect

• Risk of season / market failure
downstream

• Greater overall cost of feeding

Moderador
Notas de la presentación
Compensatory growth can erode any liveweight advantage established by year 1 dry season supplements and hence it is better to target year 2 dry season for supplements as, depending on season and compensatory growth, animals might need little or a lot of supplement to reach a weight for age target. 
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Notas de la presentación
Compensatory growth can erode any liveweight advantage established by year 1 dry season supplements and hence it is better to target year 2 dry season for supplements as, depending on season and compensatory growth, animals might need little or a lot of supplement to reach a weight for age target. 
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LATE
Positives:

• Seasons & markets more
predictable

• Easier choice of steers to feed

• Similar cost per kg
supplement to younger steers

• Reduced impact of
compensatory growth

• Lower overall cost

Negatives:

• Risk of not achieving target
LW and finish

Moderador
Notas de la presentación
Compensatory growth can erode any liveweight advantage established by year 1 dry season supplements and hence it is better to target year 2 dry season for supplements as, depending on season and compensatory growth, animals might need little or a lot of supplement to reach a weight for age target. 



Current feeding situation in northern Australia

 Mainly dry season feeding

 Limited options for much of northern Australia

 Urea in dry season

 Phosphorus in wet season

 Unavailability (and cost) of other protein and energy sources 

 Feeding for survival, not production, mainly in the past

 More production feeding now





Figure 1.  The effect of 4 levels of molasses (-●-) and 2 levels of maize 
supplementation (-■-), expressed as calculated MJ Metabolizable Energy per 
head per day, on the liveweight gain of cattle grazing leucaena/ pangola
pastures. Molasses had 3%urea and maize 1% urea. Iodised salt minerals 
available. 



The pipedream:

 Inject a compound

 Insert a gene

Moderador
Notas de la presentación
Algae could be that miraculous component???
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Moderador
Notas de la presentación
ADG response to increasing levels of supplements from US, AL, CSMNo differences AL X urea represented by the black lineDifferent response to CSM represented by the blue line. Higher ADG response to CSM at lower levels of supplement intakes



 Difference in LWG between algae and CSM at low 
supplement intakes

 Substitution effects on hay intake were similar for all 
treatments

 The cost of algae will determine how competitive it will be 
as a supplement

Spirulina algae, cottonseed meal and urea supplement



Algae could be used???

 if produced locally it has the potential to change production systems 
in northern Australia.

Moderador
Notas de la presentación
Yes if open race ponds were devised and high production was achieved in the rangelands



Urea fed via the drinking water

Moderador
Notas de la presentación
Just showing as curiosity…



Molasses mixing tank



Conclusions

 Important to constantly monitor the diet. NIRS can be a good 
tool

 Find similarities in the production systems of northern 
Australia and Brazil and learn from each other

 The challenge is to apply the basic principles within existing 
and new scenarios of animal production



 Low cost and low intervention

 Uses management of the cow to raise calving % of which Body Condition Score (BCS) at 
calving is the most important. Should be able to achieve 80% but many places are <60%

 Urea and P for the cow

 Protein meal, urea and P for the weaner

 Cow-calf operations and backgrounding/fattening operations

 Family operate farms usually do both

 Live export a big market for steers around 300kg +

 National livestock identification scheme very important for QA and traceability

 Variety of carcase markets and Meat Standards Australia (MSA) provide a rating for meat 
quality

 HGPs used depending on the market, NOT for Europe

 30-35% finished in feedlots, rest on pasture. MSA has feedlot and grassfed categories.

Conclusions

Northern Australian cattle industry



Thank You
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