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Foreword 
The introduction of exotic Riverine buffalo genetics into Australia between 1994 and 1997 boosted the 
potential of the local water buffalo industry by broadening the scope of products that could be offered 
and allowing the use of heterosis to improve both buffalo meat and dairy production.  The basic 
building blocks were provided through the Rural Industries Research and Development Corporation 
(RIRDC)/NT Government Jointly-funded project “Australian Water Buffalo: Genetic and 
Reproduction Improvements”, RIRDC publication No. 08/189 (Project No. PRJ-000634). 

This project seeks to extend the benefits of the introduced breeds by exploring further current and new 
avenues to improve efficiencies even more for the industry. The objectives of this project were 
numerous, including to: 
• continue with artificial insemination (AI) research since benchmark levels of conception had not 

been reached 
• clarify meat tenderness issues with TenderBuff 
• encourage further the use of the buffalo database set up at the Agricultural Business Research 

Institute (ABRI) 
• obtain extra milk data from an established dairy to boost the Buffalo BreedPlan 
• explore the unique characteristics of buffalo milk 
• present research results at the 8th World Buffalo Congress 
• demonstrate the benefits of the crossbred buffalo to feedlots in South-East Asia 
• prepare a best-practice manual for buffalo production in Australia. 

The beneficiaries of this project are buffalo producers all over Australia. 

The problem of low conception rates through AI was solved during this project by using dairy buffalo 
semen from Italy. The use of imported semen improved conception rates considerably.  Imported 
semen was also sold concurrently to three private dairies in Australia. 

Producers can now confidently conduct AI programs anywhere in the country either during the 
breeding season or out-of-season, using protocols according to the time of the year. 

Funding for the project was provided jointly by RIRDC, the NT Government through the Department 
of Resources and contributions in cash and kind by buffalo producers who participated in the studies. 

This report is an addition to RIRDC’s diverse range of over 2000 research publications and it forms 
part of our New Animal Products Buffalo R&D program, which aims to accelerate the development of 
viable new animal industries. 

Most of RIRDC’s publications are available for viewing, free downloading or purchasing online at 
www.rirdc.gov.au. Purchases can also be made by phoning 1300 634 313. 

 

Craig Burns 
Managing Director 
Rural Industries Research and Development Corporation 

http://www.rirdc.gov.au/
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Executive Summary 
What the report is about 

This project follows on from the previous RIRDC project (PRJ-000634) and aimed to explore/identify 
issues considered important to the overall development of the emerging buffalo industry.  The 
importation of Riverine buffalo into Australia has changed the production focus from purely meat to 
dual purpose, with the addition of milk production into the enterprise mix. 

All emerging industries struggle initially to establish markets and the key to this is getting the right 
combination of supply, demand, development, marketing and promotion in place.  This report provides 
some clarification of various issues that were seen as impediments to achieving market growth and 
suggests some recommendations. 

Who is the report targeted at? 

The report is targeted primarily at the buffalo producer, but should also be of interest to government 
(research and policy), manufacturing (meat and dairy) and overseas producers.  There may also be 
some interest for farmers in other industries who wish to diversify into the buffalo industry, which can 
be entered without a great deal of new capital expenditure on infrastructure, particularly if the farmer 
is already in a livestock enterprise. 

Where are the relevant industries located in Australia? 

The most significant buffalo numbers are currently in the north of the NT, known as the “Top End”.  
However, there are buffalo now in all states of Australia, including Tasmania and also New Zealand, 
with the primary interest being dairying.  There is a steady demand for dairy buffalo stock from local 
and overseas buyers; however, available numbers are still limited, particularly after the prolonged 
drought in southern Australia. 

There are currently four commercial dairies operating - one in Victoria, two in Queensland (Qld) and 
one in the NT.  Another was operating in Victoria until mid-2011 and may restart soon.  At some point 
in the future, it is anticipated that another two dairies will be established in NSW (if government 
regulations permit) and one in Tasmania. 

Meat buffalo breeders are spread in all the states and in the NT, with the largest state herd being in 
Port Lincoln in South Australia (SA).  This property has been supplying the established meat market in 
Darwin since the closure of the last Darwin abattoir in 2007.  The NT supplied 1841 buffalo to 
overseas live markets in 2011; well down on previous years, due to issues around quotas and a 
temporary trade suspension.  Presently, there are some overseas enquiries for dairy stock.  Some 
limited slaughter of buffalo for meat is carried out in NSW, Victoria, Qld, SA, the NT and Western 
Australia (WA); but numbers are small, except in Qld. 

This research will be of interest to all dairy and meat producers and potential producers anywhere in 
Australia, while the stimulus of the export market will be mainly aimed at NT producers.  Milk testing 
facilities and the proper usage of the Buffalo register/database will also benefit producers in the 
buffalo industry. 

Background 

Buffalo came to the NT during early settlement and flourished in the coastal areas when the 
settlements were abandoned.  BTEC (the Brucellosis and Tuberculosis Eradication Campaign) reduced 
numbers drastically during the 1980s and 1990s.  The meat produced during this period was exported 
to Europe and Taiwan bringing good returns.  However, this market was no longer accessible and live 
export was the main source of income for most of the last 10 to 15 years. 
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In the mid-1990s, the NT Buffalo Industry Council (NTBIC) received Government assistance to 
purchase two Riverine bulls from the US, followed by another six (two privately purchased) over the 
next two years.  This gave new impetus to the industry due to the performance of the crossbreds for 
meat, and the later use of higher grades and purebred Riverine buffalo for milk production. 

Buffalo spread rapidly to all states of Australia over a 15-year period from 1985, but expansion 
faltered due to the prolonged drought over the last decade in southern Australia.  Large numbers of 
Italian and Bulgarian milking buffalo were imported by Victoria in 1994-5; however, there have been 
no sales to domestic markets from this herd, as buffalo are only sold to overseas markets. 

TenderBuff was popular in Darwin and beyond until the local abattoir was decommissioned in 2007.  
In other states, such as Victoria, SA, Tasmania and Qld, niche markets for buffalo meat products have 
been established but the common complaint amongst the buffalo meat industry is the absence of 
meatworks prepared to process buffalo (mainly due to lack of experience). 

Milk production has been steadily increasing as more animals are brought into production.  Cheese 
factories purchase most of the buffalo milk to produce cheese, the most popular of which is 
mozzarella.   There is also a growing range of other cheeses, yoghurts and ice creams (gelato) being 
produced. 

Interest from abroad continues with live breeder exports to Chile, Japan, South Africa, Sabah 
(Malaysia), New Zealand and Qatar over the last five years.  Ironically, enquiries have also been 
received from Pakistan (which has the world’s second largest buffalo population) about buying 
Australian milking buffalo. 

Buffalo numbers are increased from a very small base through AI using imported dairy semen from 
Italy in order to prevent inbreeding.  This project experienced a breakthrough in AI by achieving 
conception rates of up to 64% with the introduction of semen from a new supplier in Italy.  Also, a 
new technology is now available and under testing called “sexed semen”, which may make dairying 
much easier in the herd-building phase, if it could guarantee the production of only heifer calves. 

Aims/objectives 

Task 1 Continue the AI project in order to refine procedures and test in more locations.  Carry 
out a minimum of two rounds per year for three years in local and interstate herds. 

Task 2 Conduct tenderness tests on a range of TenderBuff meat samples from various ages of 
animals and rates of growth to help determine the acceptable maximum age/size targets 
for TenderBuff. 

Task 3(a) Part-subsidize the continuation of milk testing at Millaa Millaa, Qld in order to collect 
milking data for the genetic analysis of the Riverine cross; nine tests per year, for a period 
of three years. 

Task 3(b) Conduct a literature review on the quality and composition of buffalo milk. 

Task 4 Encourage the studbook registry by providing a data entry service based in Darwin using 
DoR facilities. 

Task 5 Monitor feedlot production in Indonesia, particularly the performance of the Riverine 
cross compared with Swamp buffalo. 

Task 6 Prepare a paper on R&D from both DNT 33A and current RIRDC projects for 
presentation at the 9th World Buffalo Congress in Argentina in 2010. 

Task 7 Prepare a "Best Practice Manual for Water Buffalo in Australia" for publication. 
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Methods used 

Thirteen AI trials were carried out at BHF using seasonal and out-of-season drug protocols with 
different variations of drugs, semen and times of the year. 

Ten buffalo were slaughtered at the Oenpelli abattoir, 250 km east of Darwin.  Two different age 
groups were presented and two muscle sites were sampled, vacuum packed, frozen and dispatched to 
the Meat Science Laboratory at the University of New England. 

Milk testing was carried out at the second largest buffalo dairy in Australia, owned by ADBC in 
Millaa Millaa, north Qld.  Dairy Express was the testing and reporting organisation. 

The milk composition review was passed to the University of Melbourne as part of its new RIRDC 
project. 

The feedlot comparison in Indonesia was not possible to implement due to many factors.  Instead, a 
national buffalo seminar in Indonesia was used as a platform to advertise the potential of Australian 
buffalo to lift livestock and meat production in Indonesia. 

Continued recording herd data in the register/database. 

Results/key findings 

• Conception rates using AI were above 50% with both in-season and out-of-season drug 
synchronizing protocols. 

• There was no statistically significant difference in tenderness due to age in the slaughtered 
buffalo. 

• A large amount of milk testing data is now available for inclusion in the buffalo database. 

• Papers were presented at the 9th World Buffalo Congress and at the Indonesian National Buffalo 
Seminar, highlighting progress in Australia. 

• The “Best Practice Manual for Water Buffalo in Australia” will be published in 2012. 

Implications for relevant stakeholders 

Industry 
 
It is now certain that high success rates from the use of AI can be achieved anywhere in the country if 
all factors learnt are applied.  This is particularly applicable to buffalo dairy farmers and future stud 
herd owners.  If semen becomes available from other countries in the future, Australia can be assured 
of maintaining sufficient variability in its genetic pool for whatever purpose the buffalo is intended. 

There is a high degree of urgency in recording the register/database with as much data as possible, to 
ensure that the estimates of heritability, estimated breeding values (EBVs) and other parameters are 
accurate.  The larger the numbers that are recorded in the system, the higher will be the accuracy 
obtained and the more useful to the industry as a whole. 

Communities 
 
There is scope for a large increase in buffalo dairy activity, particularly from the cattle dairy industry 
to take on a new enterprise without having to significantly alter infrastructure.  The main impediment 
is the shortage of animals to populate dairies around the country.  First crosses are more readily 
available and cheaper and can act as a building block to get into the industry earlier.  The buffalo meat 
sector has potential once a suitable strategic abattoir facility is established in relevant parts of 
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Australia.  This may become harder as smaller abattoirs around Australia close under environmental 
and cost pressures. 

Policy makers and others 
 
Emerging industries need assistance to establish and develop.  Governments need to be sympathetic in 
their decisions.  There are currently examples of draconian laws being enacted in one state that place 
buffalo in categories that require them to be massively controlled for their potential as possible pests. 
Dairy buffalo should be included in the category of domestic stock, such as sheep and cattle.  They are 
unlikely to be an environmental threat given their current economic value and purchase cost to the 
producer. 
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Recommendations 
It is recommended that: 

• Farmers use AI to increase the Australian buffalo herd and gene pool whilst using the best 
available genetics and reducing the inbreeding potential. 

• Further work on meat quality should be supported in the future to get a better understanding of the 
characteristics of buffalo meat, so that it becomes more readily available and becomes a popular 
and healthier alternative source of protein in the Australian diet. The potential is there. 

• Buffalo dairy farmers fully utilise the advantages offered by milk test providers to improve their 
herd management practices. 

• Buffalo dairy farmers, studs and meat producers make full use of the Buffalo register/database to 
improve their selection of breeders for the future of the industry and to improve the future 
marketing prospects of their animals. 

• NT buffalo farmers in particular need to pay more attention to producing a better quality buffalo 
for any market that they are supplying anywhere. 

• RIRDC continue to support the “Buffalo Newsletter” as a conduit for communication between 
producers in Australia and overseas. 
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Introduction 
Buffalo have been in Australia since the first settlements of the north of Australia through the supplies 
of goods and livestock from the nearby Dutch East Indies (Indonesia) in the early to late 1800s.  The 
original Swamp buffalo adapted extremely well to the semi-arid tropical (monsoonal) conditions of the 
northern floodplains environment of the NT and built up large numbers despite their continued harvest 
for meat and hides over 150 years.  Buffalo have moved to all states of Australia in the last 40 years 
and have been exported to many countries because of Australia’s freedom from serious disease 
problems.  The main disease issue with buffalo was tuberculosis in some heavily-stocked floodplain 
areas, particularly of the Top End of the NT, but eradication of tuberculosis has been achieved 
Australia-wide and no recent disease incidents have been recorded. 

In the mid-1990s, two importations of Riverine buffalo from Italy/Bulgaria into Victoria and from the 
US into the NT have radically changed the outlook for the Australian buffalo industry.  The industry 
now has a dual-purpose breed.  Most of the interest generated from the introductions has been on the 
dairy side with four commercial dairy operations now established in three states with others expected 
to follow in the short term as breeders become more readily available for purchase.  The main 
impediment to expansion in the last 10 years has been insufficient breeders (milkers) due to the low 
numbers imported. 

Despite this, there have been buffalo exports to Chile, Japan, South Africa, Sabah, Qatar and New 
Zealand over the last five years, plus many other enquiries fielded by the industry.  The absence of 
abattoirs prepared to slaughter buffalo is an industry issue despite the popularity of the meat.  
The NT currently has no export meatworks operating and only a handful of small local abattoirs that 
are in isolated regions. 

TenderBuff was initiated through research in Swamp buffalo during the late 1980s and 1990s in the 
NT and gained popularity in local and interstate niche markets until the last local abattoir in Darwin 
closed in April 2007.  TenderBuff was a quality-assured product certified by the NT Government to 
comply with a range of specifications, including weight, dentition, fat, electrical stimulation and pH.  
A strip brand identified compliant carcases, which allowed wholesalers and retailers to be confident in 
the product they were purchasing, or receive a discount when non-compliant carcases were delivered 
to their premises. 

Marketing advantages of the meat included low fat and low cholesterol levels and high zinc and iron 
content compared with beef.  Taste is not markedly different from beef and the meat is well accepted 
by red meat eaters.  TenderBuff needs to be produced from stock grown quickly under good pasture 
conditions or lot-fed for 60 days to ensure quality.  However, not all NT producers are able to achieve 
the specifications, particularly when buffalo are only grazed on native pasture with no access to 
floodplains during the dry season.  In southern Australia, drought and an absence of slaughter facilities 
appear to have been the main impediments to growth of the TenderBuff market as well as the absence 
of a critical mass of suitable animals that meet specifications to enable a reliable ongoing supply to 
wholesalers. 

The advent of the Riverine crossbred buffalo improved the Tenderbuff outlook markedly in that 
producers in the NT could now turn off suitable stock in 14 to 18 months that previously took 24 to 
30 months to achieve for Swamp buffalo.  The advantages of the quicker turn-off included the ability 
to increase breeder capacity on farms resulting in the meat trade receiving a better product in terms of 
an increased dressing percentage of around 2%, increased meat yield from the carcase of about 2%, 
increased tenderness due to the age difference and a better eye-muscle shape (round rather than flat).  
Producers were also able to more easily achieve the minimum fat depth for TenderBuff in the animal 
because of the faster growth rate and the Riverine crossbred’s slightly higher subcutaneous fat content. 
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The crossbred heifer also became a potential candidate for a cattle dairy industry faced with 
deregulation, low prices and supermarket pressures.  In 2002, ADBC in Millaa Millaa, north Qld was 
the first to commence a dairy operation based on purebred and crossbred buffalo females from the NT, 
followed a short time later by Maleny Buffalo, both independent of the Shaw River (firstly 
Purrumbete) operators that had imports from Italy /Bulgaria at the same time as the NT.  These 
bloodlines have not been made widely available in Australia up until recently. 

RIRDC project PRJ-000634 laid the foundation for the growth of the industry by setting up 
information systems to register and track the majority of buffalo in Australia by ABRI.  With the 
recording of buffalo growth and reproduction, the Buffalo BreedPlan genetic analysis system was 
established to allow for objectively-based identification and selection of superior genotypes for all 
measurable traits, particularly growth, reproduction and milk yield.  (Refer to RIRDC 
Publication No. 08/189.) 

AI trials were also carried out with limited successes in the above project and without achieving the 
required benchmarks quoted in overseas studies on buffalo AI procedures.  A breakthrough was 
achieved during this project merely through the use of superior quality semen from Italy, from a 
different supplier than used previously.  The required conception rates of 50% and higher were finally 
achieved using the same protocols for synchronisation. 

An indication of the conception problem was alluded to in the first project by the widely differing 
conception rates in cows due to the sires used.  The Italian dairy genetic system is well advanced and 
Italian semen suppliers now offer a wider selection of sires from different regions and farms in Italy, 
all with genetic parameters that are widely advertised.  The one key difference between Australian and 
Italian buffalo dairying is feeding for milk production. While full feeding of complete rations in 
feedlots is practised in Italy, in Australia buffalo are raised mainly on pasture.  This demonstrates the 
need to fully evaluate all sires through their progeny’s ability to wean off onto pasture with little, if 
any, supplement. 

As the buffalo industry is still in its infancy, particularly on the dairy side, there are many questions 
that still need to be answered and areas that need to be explored to help foster industry development.  

This project is a multifaceted attempt to try to answer some outstanding questions confronting the 
fledgling industry. 
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Objectives 
Task 1 Continue the AI project in order to refine procedures and test in more locations. This will 

involve other drug synchronising protocols, particularly during the off-breeding season so 
that dairies can even out their seasonal production. Carry out a minimum of two rounds 
per year for three years on local and interstate herds. 

Task 2 Undertake tenderness tests on a range of TenderBuff meat samples from various ages of 
animals and rates of growth, to help determine the acceptable maximum age/size targets 
for TenderBuff.  During the 2008 season, collect 20 samples of four weight/age classes 
between 180 kg and 280 kg to determine changes in tenderness with weight/age using 
shear and compression testing at a meat testing laboratory, such as Cannon Hill. 

Task 3(a) Part-subsidize the continuation of milk testing at Millaa Millaa, Qld in order to collect 
milking data for genetic analysis of the Riverine cross. This would entail completing nine 
tests per year for three years. 

Task 3(b) Engage a consultant with dairy expertise to carry out a literature review on the quality and 
composition of buffalo milk to determine if there were any unique characteristics that 
may separate it from cow's milk and provide directions for genetic selection of desirable 
traits within the current population and possible sources of superior genetic material. 

Task 4 Encourage the studbook registry by providing a data entry service based in Darwin using 
DoR facilities and employ a casual data entry person,  half subsidised by the industry to 
encourage early registration in the first two years of establishment. 

Task 5 Monitor feedlot production in Indonesia, particularly the performance of Riverine cross 
compared with Swamp animals. 

Task 6 Prepare a paper on R&D from both DNT 33A and current RIRDC projects for 
presentation at the 9th Internationa Buffalo Congress in Argentina in 2010, outlining the 
industry and research progress in Australia. 

Task 7 Prepare a "Best Practice Manual for Water Buffalo in Australia" for publication.  The 
time line for this would be after the final report by three months so that both are not 
published simultaneously. 
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Methodology 
Task 1 Artificial Insemination Trials 

Thirteen rounds of AI were achieved over the project period at BHF.  Synchronizing protocols were 
used on each occasion.  The number of animals inseminated varied considerably according to the 
numbers of empty cows available.  From previous experience with heifers, they were generally 
excluded from AI trials since their small reproductive tracts made AI difficult until they were older 
and heavier (above 500 kg).  The alternative was to obtain a calf by natural mating in all heifers before 
using AI. 

The protocols used were mainly those developed in Brazil for the breeding season (Ovsynch) and 
out-of-breeding season, using progesterone releasing intra-vaginal devices (PRIDs).  These protocols 
require multiple injections over 10 to 12 days prior to the AI day at set times on specific days. 

Ovsynch Protocol 

Day 0 (4 pm) Day 7 (4 pm) Day 9 (4 pm) Day 10 (8 am) 

5 mL GnRH 2 mL Prostaglandin 2.5 mL GnRH Fixed Time AI 

Out-of-season Protocol 1 

Day 0 (6 pm) Day 8-9 (6 pm) Day 10-11 (6 pm) Day 11-12 (8 am) 

Insert Cue-Mate® 
1 mL ODB 

Remove Cue-Mate® 
600 IU PMSG plus 
2 mL Prostaglandin 

1500 IU HCG Fixed Time AI 

Out-of-season Protocol 2 (Used more recently) 

Day 0 (6 pm) Day 8-9 (6 pm) Day 10-11 (6 pm) Day 11-12 (8 am) 

Insert Cue-Mate® 
1 mL ODB 

Remove Cue-Mate® 
400 IU PMSG plus 
2 mL Prostaglandin 

1 mL Gonabreed® Fixed Time AI 

IU = International Units 

The two batches of semen used during the project period were from the same supplier in Italy, one in 
June 2009 and the other in September 2011.  The 2009 shipment contained 360 straws from nine sires, 
including O-B-One, Caesar, Lucky, Alex, Ettore, Spartacus, Torcino, Zerbio and Belle-e-Papa.  
Of these, 110 straws were distributed at cost interstate to WA (20), to Victoria (64) and to NSW (26). 
The 2011 consignment contained 450 straws from 11 sires, including O-B-One, Caesar, Lucky, Alex, 
Zerbio, Belle-e-Papa, Il Magnifico, Bat-i-mans, Carlo11, Otello and Basulu. 

There were also sexed semen straws from O-B-One and Caesar, which is a new product and 
technology in Italy.  Sexed semen has the potential to dramatically increase progress in the dairy 
development by ensuring all calves are female for use in dairying and in herd replacement, especially 
in a build-up phase. The sexed semen comes at approximately six times the cost per straw of normal 
semen.  Twenty straws from each bull were purchased to evaluate against normal semen. 
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Task 2 TenderBuff Tenderness Testing 

Ten buffalo steers were slaughtered at the Gunbalanya Meats abattoir at Oenpelli in Arnhem 
Land (NT) in December 2010.  Two muscles from each animal were sampled and the carcases were 
shipped to a wholesale butcher in Darwin.  Another group of ten steers was planned for slaughter but 
the access road to the abattoir was cut off by the rising East Alligator River for the rest of the wet 
season.  The muscle samples were frozen and then sent to the Meat Research Laboratory at the 
University of New England for analysis. 

The 10 slaughtered steers were Riverine/Swamp crossbreds (7/8 Riverine) that had been reared 
together and had been castrated as weaners at seven to nine months of age.  They included two age 
groups.  The older group were born between January and February 2008 and the younger group 
between November 2008 and February 2009.  The two groups represented steers from two sequential 
years’ seasonal calvings.  At slaughter, the average ages were two years and 10 months and one year 
and 10 to 12 months, respectively (12 months difference).  The older group did not qualify for 
TenderBuff because they already had some permanent teeth (the specification is no permanent teeth), 
while the younger group did qualify.  Two of the older group were also marginally outside the fat 
specification (over fat). 

The analyses included details of pH, colour, cooking loss, compression, shear force, sarcomere length, 
total and soluble collagen. 

Task 3 (a) Milk Testing 

Regular herd milk testing was carried out by Dairy Express. Eight to nine test samples per year were 
taken at ADBC Millaa Millaa, Qld.  The good relationship between Dairy Express and ABRI enabled 
the easy transfer of data.  The standard milk test was carried out at both milkings each test day.  The 
milk was tested for protein, fat, lactose, total solids and somatic cell counts.  The service also included 
total lactation yield estimations, pedigree tracking, acidosis and ketosis alerts, and mastitis alerts for all 
the cows whose milk was tested.  This sort of information is vital for the dairy farmer who wants to 
maintain a viable operation. 

 (b) Buffalo Milk Components Review 

It was originally planned to employ a dairy expert to undertake a literature review of buffalo milk and 
its composition to highlight its attributes that set it apart from cow’s milk and milk of other ruminants.  
It was envisaged that this review would promote the marketing of buffalo dairy products due to their 
special qualities. 

This task was somewhat superseded by the new RIRDC project No. PRJ-005364 awarded later to the 
University of Melbourne.  It would undertake laboratory tests of buffalo dairy products to determine 
their composition and would also conduct a literature review.  The funds budgeted for this task were 
returned to RIRDC for transmission to the University of Melbourne’s project. 

Task 4 Register/Database 

The Buffalo register/database has information on herds from BHF; Shaw River at Yambuk, Victoria; 
Shannkirst at Koondrook, Victoria; Athel Smith at Slack’s Creek, Victoria; ADBC at Millaa Millaa, 
north Qld; Thompsons at Maleny, Qld; and Beatrice Dairy in Darwin.  Birth records are included up to 
the end of 2011.  Additionally, BHF provides weight and other production data and ADBC provides 
milking data. 
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Task 5 Demonstrate River Crossbred Performance Overseas 

A series of circumstances made this task difficult to achieve.  These included restrictions on import 
permits by Indonesia in early 2010 followed by the enforcement of a 350 kg minimum weight 
restriction and finally the Australian Government’s temporary suspension of the live-export trade to 
Indonesia during 2011.  Discussions commenced on these issues with the exporter Australia Asia P/L, 
but the company was liquidated.  Discussions were then held with Elders Indonesia but the weight 
restriction and bans prevented progress. 

The project researcher attended the Indonesian Annual National Buffalo Seminar in November 2010 as 
a keynote speaker.  The presented paper was published in their proceedings, extolling the virtues of 
buffalo to support their objective to become self-sufficient in beef and dairy products by 2014.  This 
seminar attracted a large audience, including the Indonesian Minister for Agriculture, research and 
extension officers, provincial officials and many local farmers.  It was held at Lebak, in Banten 
Province, West Java. 

Task 6 9th World Buffalo Congress in Argentina 

A joint paper titled “Production Parameters from Different Breeds of Water Buffalo in Australia” by 
Barry Lemcke and Dr Matias Suarez (ABRI) was presented as a poster and was published in the 
Congress Proceedings.  A cheese-making course was attended and buffalo properties were visited in 
Chaca, Corrientes and Formosa provinces in the north of Argentina. 

Task 7 Best Practice Manual – Buffalo Production in Australia 

A book covering all aspects of buffalo management in Australia is to be completed by May 2012.  
Chapters will cover: 

• World distribution of buffalo 

• The introduction and history of buffalo in Australia  

• Breeds 

• Utilisation 

• Farming systems 

• Handling and training 

• Transport 

• Abattoir operations 

• Calf rearing and weaning 

• Herd management and diseases 

• Pasture and feed management 

• Infrastructure and facilities 

• AI and ET 

• Genetics and BreedPlan 

• Product processing and eating qualities. 
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Results 
1 Artificial Insemination Trials 

Round 13 

Mid wet season using two protocols with all non-lactating cows, both 10 days but Cue Mates® 
inseminated 48 h after PG on day 8 at am, 1 mL Ciderol® day 9 am 

Location:  BHF 

No. of buffalo: 16 

Date: 20/03/2008 

Protocol: Ovsynch (8) and Cuemates® (8) 

Mean wt. and fat depth P8: 674 kg. Fat not recorded 

Range wt. and fat depth P8: 514 to 824 kg 

Lactating /Dry: All dry 

Semen used: 4 x Appulo; 4 x Millennio; 4 x Cabirio; 3 x Barbanera; Bestiale x 1 

Insemination site: 13 uterine / 3 cervical 

Time taken: 80 min (5 min/animal) 

Ultrasound results: 4 /16 = 25%. All Ovsynch protocols (3 uterine / 1 cervical) 

Lactating /dry conceived: 4/16 dry = 25% 

Mean fat depth P8 of 
conceived cows: Not 
recorded but condition score 
average was 6.7 (1-8 scale) 

 

Calves born: 4: 2 x Barbanera, 1 x Millennio and 1xAppulo (3 uterine and 1 deep 
cervical) 

Sex ratio of calves: 3 males : 1 female 

Days to calving range: 307 to 322 days;  (mean: 313 days). 
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Round 14 

Early dry season using two protocols with all non-lactating cows, both 10 day regimes but Cue 
Mates® injected at 6 pm day 7 with PG and 4 mL Flagon®; on day 9, 6 pm 1500 mg of 
Chorale® and inseminated day 10 at 8 am.  Five cows were re-inseminated 24 h later as uteri 
were too soft and one did not show signs of heat. They were fine the next day.  Two bulls were 
put in immediately after the second insemination was completed. Tags 5860 and 5861. 

Location: BHF 

No. of buffalo: 12 cows 

Date: 13/06/2008 and five cows redone 14/06/2008 

Protocol: Ovsynch (6) and Cue-Mates® (6) 

Mean wt. and fat depth P8: 728 kg and 25.4 mm fat 

Range wt. and fat depth P8: 632 to 856 kg and 13 to 60 mm fat 

Lactating /Dry: All dry 

Semen used: 3 x Cabirio; 3 x Turkey Ck Bill; 4 Appulo; 2 x Millennio.  

Insemination site: 8 uterine / 4 cervical 

Time taken: 80 mins;  6.7 min/animal 

Ultrasound results:  6/12 4 Cue-Mate® and 2 Ovsynch 

Lactating/dry conceived: 6 /12 = 50% 

Mean wt and fat depth P8 
of conceived cows: 732 kg 
and 20.5 mm fat 

 

Calves born: 5 calves (41.7%).  DNA showed the 6th was by one of the clean-up 
bulls most likely during the same heat period; 3 x Appulo, 
1 x Millennio, 1 x Cabirio (4 uterine cervical) 

Sex ratio of calves: 2 M: 3 F 

Days to calving range: 304 to 313 days (mean: 310 days) 

Only 1of 5 of the day 11 double-inseminated cows conceived and that was with the first day semen, 
not the second day. 
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Round 15 

Sixteen mostly lactating cows mid-wet season in very good condition using Ovsynch Protocol 

Location: BHF 

No. of buffalo: 16 

Date: 26/03/2009 

Protocol: Ovsynch only 

Mean wt. and fat depth P8: 621 kg and 17 mm fat 

Range wt. and fat depth P8 528 to 726 kg and 6 to 55 mm fat 

Lactating/dry: 13 lactating/3 dry 

Semen used: 7 x Appulo; 4 x Cabirio; 5 x Millennio 

Insemination site: 15 uterine /1 cervical 

Time taken:  80 min (5 min/animal) 

Ultrasound results: 7/16 = 44%. 6/15 uterine and 1/1 cervical 

Lactating /dry conceived: 6 /13 lactating and 1/3 dry 

Mean wt. and fat depth P8 
of conceived cows  

622 kg and 22 mm fat 

Calves born: 7: 3/7 x Appulo; 2/4 x Cabirio; 2/5 x Millennio 

Sex ratio of calves: 5 M: 2 F 

Days to calving range: 308 to 314 days (mean: 311 days). 
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Round 16 

Mid-dry season with large group of mostly lactating cows using in-season protocol; the first 
usage of COFA (Italian) semen 

Location: BHF 

No of buffalo: 26 (23 cows and 3 heifers) 

Date: 25/06/2009 

Protocol: Ovsynch only 

Mean wt. and fat depth P8: 598 kg and fat not recorded 

Range wt. and fat depth P8: 364 – 762 kg 

Lactating/Dry: 18 lactating/5 dry/3 heifers 

Semen used: 6 x Caesar; 4 x TC Bill; 5 x O-B-One; 5 x Lucky; 6 x Zerbio 

Insemination site: 22 uterine/3 cervical/1 vaginal 

Time taken: 125 min (4.8 min/animal) 

Ultrasound results: 14 /26 = 53.8% (1 missed) 

Lactating/dry conceived: 11 lactating /3 dry/1 heifers 

Mean wt. and fat depth P8 
of conceived cows 

622 kg, fat not recorded 

Calves born: 14 (should have been 15 as 1 cow died 2 weeks prior to start of 
calving) 57% 

 5/6 Caesar; 1/4 Bill; 1/5 O-B-One 3/5 Lucky; 5/6 Zerbio; (14 uterine 
and 1 cervical) 

Sex ratio of calves: 7 M: 7 F 

Days to calving range: 306 (heifer) to 321 days (mean 315 days).  
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Round 17 

Late dry season round to compare protocols when conditions are difficult for AI in the NT 

Location: BHF 

No. of buffalo: 13 (11 cows and 2 heifers) 

Date: 2/10/2009 

Protocol: Ovsynch (6) vs. Cue-Mates® (7) 

Mean wt. and fat depth P8: 512 kg and 10.7 mm fat 

Range wt. and fat depth P8: 333 to 724 kg and 3 to 27 mm of fat 

Lactating / Dry: 8 lactating, 3 dry, 2 heifers 

Semen used: 4 x Caesar; 4 x Zerbio; 1 x Alex; 1 x Belle-E-Papa; 1 x Ettore; 1 x 
Torcino; 1 x O-B-One 

Insemination site: 9 uterine / 4 cervical 

Time taken: 120 min (9.2 min/animal) 

Ultrasound results: 6 (5 Cue-Mate®; 1 Ovsynch) 

Lactating /dry conceived: 3 lactating/ 2 dry/ 1 heifer 

Mean wt. and fat depth P8 
of conceived cows: 

514 kg, fat not measured  

Calves born: 5 (all Cue-Mate®) 1 non-pregnant at 3 months; 3 Caesar, 1 Zerbio 
and 1 O-B-One 

Sex ratio of calves: 4 M: 1 F 

Days to calving range: 305 to 317 days; (mean: 309 days). 
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Round 18 

Mid-dry season with large numbers mostly lactating cows with in-season protocol 

Location: BHF 

No. of buffalo: 29 

Date: 2/7/2010 

Protocol: Ovsynch 

Mean wt. and fat depth P8: 658 kg and 16 mm fat 

Range wt. and fat depth P8: 448 to 848 kg and 8 to 35 mm of fat 

Lactating/dry: 20 lactating/5 dry/4 heifers 

Semen used: 6 x O-B-One, 3 x (Torcino, Belle-E-Papa, Lucky, Caesar, Alex, 
Zerbio, Ettore, and Spartacus) (2 straws for 1 heifer). 

Insemination site: 23 uterine/3 cervical/4 vaginal 

Time taken: 2h 10 min (4.5 min/animal) 

Ultrasound results: 15/29 

Lactating /dry conceived: 13W / 1D / 1H 

Mean fat depth P8 of 
conceived cows 

666 kg and 14.5 mm 

Calves born: Total 15 (5/6 O-B-One; 3/3 Torcino, 1/3 Belle-E-Papa, 1/3 Lucky, 1/3 
Caesar, 1/3 Alex, 1/3 Zerbio, 1/3 Ettore, 1/3 Spartacus 

Sex ratio of calves: 9 M: 6 F 

Days to calving range: 308 to 320 days (mean 311 days). 

  



 

13 

Round 19 

Out-of-season protocol late dry season mixed group of lactation status cows 

Location: BHF 

No. of buffalo: 14 

Date: 25/09/2010 

Protocol: Day 0, Cue-Mates® +Ciderol®; then 9 days, PG plus Folligon® + 
(CueMates® out); Day 11 Gonabreed®; Day 12 FTAI 

Mean wt. and fat depth P8: 598 kg and 14.8 mm  

Range wt. and fat depth P8: 449 to 690 kg and 6 to 30 mm  

Lactating /dry: 6 lactating/ 5 dry/3 heifers 

Semen used: 2 x O-B-One, 1 x Belle-E-Papa, 3 x Lucky, 2 x Caesar, 2 x Alex, 2 x 
Zerbio, 2 x Spartacus.)  

Insemination site: 13 uterine/1 vaginal 

Time taken: not recorded 

Ultrasound results:  9 pregnant 

Lactating / Dry conceived: 5 W: 1 D: 3 H 

Mean wt. and fat depth P8 
of conceived cows: 

590 kg and 12.7 mm 

Calves born:  9 (2/3 Lucky, 2/2 Spartacus, 1/1 Belle-E-Papa, 1/2 O-B-One, 1/2 x 
Caesar, 0/2 x Alex, 2/2 x Zerbio 

Sex Ratio of calves 5 M: 4 F 

Days to calving range 308 to 319 days (mean 310 days). 
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Round 20 

Small group of recently calved cows in late dry season using out-of-season protocol 

Location: BHF 

No. of buffalo: 6 

Date: 13/11/2010 

Protocol: Cue Mate® but only Folligon® at removal (no PG except for cow with 
lost CueMate)) 

Mean wt. and fat depth P8: 622 kg and 17 mm fat 

Range wt. and fat depth P8: 493 to 750 kg and 10 to 29 mm fat 

Lactating /dry: 5 lactating/1 dry 

Semen used: 5 x O-B-One, 1 x Lucky 

Insemination site: 5 x uterine /1 x cervical (not in heat as CueMate was lost before 
removal) 

Time taken: 30 min (5 min/animal) 

Ultrasound results: 3 pregnant 

Lactating / Dry conceived: 3/5 W: 0/1D 

Mean wt and fat depth P8 
of conceived cows: 

576 kg and 13.7 mm fat 

Calves born:  3: 1/1 Lucky and 2/5 O-B-One 

Sex Ratio of calves 1M: 2 F 

Days to calving range  308-317 days ( mean 312 days). 
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Round 21 

Small group of cows that have not responded to previous 2 AI rounds (the recalcitrants) 

Location: BHF 

No. of buffalo: 6 (the leftovers) 

Date: 3/12/2010 

Protocol:  CueMate only 

Mean wt. and BCS: 632 kg and 6.3 BCS and 23 mm fat 

Range wt. and BCS 570 to 700 kg, 5 to 7 BCS and 6 to 45 mm fat 

Lactating/dry: All dry 

Semen used: 3 x O-B-One, 2 x Lucky 

Insemination site: 6 uterine 

Time taken: 26 min (4.3 min/animal) 

Ultrasound results: 2 pregnant (1 O-B-One, 1 Lucky) 

Lactating/dry conceived: 2/6 dry 

Calves born: 1 (the other cow positive pregnancy diagnosis 25/8/11 but no birth 
recorded) 

Mean wt. and fat depth P8 
of conceived cows: 

658 kg and 38 mm fat 

Sex ratio of calves: 1 F (follow-up Bull 1 cycle after AI) 

Days to calving range: None recorded to AI. 311days from bull mating if assuming a 21-day 
cycle from AI date. 
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Round 22 

Small group of cows most with new calves late wet and new inseminator first time with buffalo 

Location: BHF 

No. of buffalo: 7 

Date: 10/6/2011 

Protocol: Ovsynch 

Mean wt. and fat depth P8: 710 kg (6.6 BCS) and 18 mm fat 

Range wt. and fat depth P8: 570 to 822 kg and 9 to 24 mm fat 

Lactating/dry: 2 lactating/ 5 dry 

Insemination site: 5 uterine/2 cervical 

Semen used: 3 x O-B-One, 2 x Lucky, 2 x Caesar 

Time taken: 30 min. (4.3 min/animal) 

Ultrasound results: 3 definite (2 O-B-One, 1 Caesar), 2 possible (2 Lucky) and 2 non-
pregnant 

Lactating/dry conceived: 2/2 lactating/1-3/5 dry 

Mean wt. and fat depth P8 
of conceived cows: 708 kg 
and 16 mm fat 

 

Calves born: Not available (not yet born) 

Sex ratio of calves: Not available 

Days to calving range: Not available 
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Round 23 

Freshly calved cow group mid-dry with in-season protocol 

Location: BHF 

No. of buffalo: 15 

Date: 02/07/2011 

Protocol: Ovsynch 

Mean wt. and BCS: 628 kg and 6.4 BCS 

Range wt. and BCS 516 to 700 kg and 5 to 7 BCS (2 x 5, 5 x 6, 8 x 7) 

Lactating/dry: All lactating 

Semen used: 3 x Alex, 3 x Caesar, 3 x Lucky, 3 x O-B-One, 3 x Zerbio 

Insemination site: 13 uterine / 2 cervical (deep) 

Time taken: 69 min (4.6 min/animal) 

Ultrasound results: 8/15 pregnant (3 x Alex, 2 x Caesar, 2 x Lucky, 1 x Zerbio) 

Lactating/dry conceived: All Lactating 

Mean wt. and BCS of 
conceived cows: 

611 kg and 6.25 BCS 

Range wt. and BCS of 
conceived cows: 

516 to 670 kg and 5 to 7 BCS (1 x 5, 4 x 6, 3 x 7) 

Calves born:  Not available (still in gestation) 

Sex ratio of calves: Not available 

Days to calving range: Not available. 
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Round 24 

Larger group early wet season using out-of-season protocol to test viability of newly acquired 
sexed semen  

Location: BHF 

No. of buffalo:  20 cows 

Date of AI:  2/12/2011 

Protocol: Cue-Mates® 

Mean wt. and fat depth P8: 604.1 kg and 12 mm fat 

Range wt. and fat depth P8 474 to 682 kg and 4 to 35 kg 

Lactating/dry: 12/8 

Semen used: 6 x Caesar, 5 x O-B-One, 4 x Sexed Caesar, 5 x Sexed O-B-One 

Insemination site: 19 uterine/1 vaginal 

Time taken: 2 hours 

Ultrasound results: 8 total: 3/6 Caesar; 1/5 O-B-One; 2/4 Sexed Caesar; 2/5 Sexed 
O-B-One (All uterine) 

Lactating /dry conceived: 4/12 vs. 4/8 

Mean wt. and fat depth P8 
of conceived cows: 

10.8 mm 

Calves born:   Not available (still within gestation period) 

Sex ratio of calves: Not available 

Days to calving range: Not available. 

Summary of all AI Trials 

Male to female count: 36 males and 27 females (57% males) 
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Table 1 Male to female ratios for each bull by AI 

Bull name Cows 
inseminated  

Cows 
conceived * 

Conception 
rate (%) 

Male calves  Female calves 
and (%♀) 

Barbanera 3 2 67 1 1 (50) 
Appulo 15 7 46.7 5 2 (28) 
Cabirio 7 3 42.9 2 1 (33) 
Millennio 11 4 36.4 2 2 (50) 
Caesar  17 11 64.7 6 4 (40) 
O-B-One 25 13 52 4 5 (56) 
Lucky  11 7 63.6 4 3 (43) 
Zerbio 15 9 60 6 3 (33) 
Ettore 4 1 25 0 1 (100) 
Spartacus 5 3 60 2 1 (33) 
Torcino 4 3 75 2 1 (33) 
Belle-E-Papa 5 2 40 0 2 (100) 
Alex 6 1 16.7 1 0 (0) 
TC Bill 4 1 25 0 1 (100) 
Total 132 67 50.8 35 27 (43.5) 

*Cows conceived may not equal calves due to as yet unborn calves 
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Table 2 Male to female ratios by AI vs. natural mating 

 Male calves Female calves Females (%) 
AI project 1 34 23 40.4 
AI current project 35 27 44.5 
BHF herd 2008-2011 
(natural mating) 

146 143 49.5 

Purebred herd BHF pre 
2010, not allowed natural 
mating 

40 42 51.2 

Table 3 Wet vs dry cows at insemination 

Round number Wet cows conceived Dry cows conceived Heifers conceived  
 13  -  4/16  - 
 14  -  6/12  - 
 15  6/13  1/3  - 
 16  11/18  3/5  1/3 
 17  3/8  2/3  1/2 
 18  13/20  1/5  1/4 
 19  5/6  1/5  3/3 
 20  3/5  0/1  - 
 21  -  2/6  - 
 22  2/2  1-3/5  - 
 23  8/15  -  - 
 24  4/12  4/8  - 
Total and %  55/99 (55.5%)  26/69 (37.7%)  6/12 (50.0%) 
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2 TenderBuff Tenderness Testing 
Two muscles from each animal were sampled. 

• Longissimus dorsi: Eye muscle for 100 mm from the quartering site on the hindquarter (strip loin) 

• Semitendinosus: The distal end of the round. 

Measurements taken: 

• pH of muscle 

• L = lightness (0 = black, 100 completely reflecting white) – a higher value is a better indicator of a 
satisfactory pH 

• a = the green – red axis (the higher the number the more red) - a higher value is better indicator of 
a satisfactory pH 

• b = the blue – yellow axis (the higher the number, the more yellow) - a higher value is a better 
indicator of a satisfactory pH 

• Cooking loss is the percentage moisture loss of the weight after cooking 

• Compression is a measure of elasticity. It is a reflection of the strength of the connective tissue 
network 

• Shear force (kg), as for compression, the higher the force, the tougher the meat. 

• Sarcomere length (SL) (µm), measures the state of contraction of the muscle when it goes into 
rigor. For instance, when muscles are cold-shortened, the SL will probably be around 1.5 µm, 
whereas a normal SL for the loin in a non-tender-stretched carcase would be 1.8 µm. 

• Collagen (in mg/g dry weight): The lower the collagen percentage, the more tender will be the 
muscle and the higher the percentage of the soluble part of the total collagen, the tenderer will be 
the muscle. Generally, collagen content does not increase with age, but the collagen becomes more 
heat stable with increasing age, and thus less soluble. 

• Percent soluble collagen: The higher the percentage of soluble collagen, the younger is the animal, 
resulting in an increased likelihood of tenderness. 
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Table 4 Mean value (with standard error) for measurements taken from the 
Longissimus dorsi and the Semitendinosus from 10 animals (five per age group) 

Longissimus dorsi Old Young P (old=young) 
pH 5.54 (0.013) 5.56 (0.011) 0.3178 

 L 38.58 (0.644) 39.16 (0.525) 0.5100 
 a 24.03 (0.665) 23.09 (0.418) 0.2709 
 b 11.23 (0.405) 10.43 (0.258) 0.1435 
 Cooking loss (%) 25.88 (0.644) 23.86 (1.360) 0.2300 
 Compression 1.86 (0.159) 1.84 (0.161) 0.9453 
 SF 4.68 (0.331) 6.22 (0.377) 0.0160 * 

Sarcomere length 1.72 (0.086) 1.72 (0.151) 0.9985 
 Collagen total 20.82 (1.306) 23.47 (3.318) 0.4903 
 Collagen soluble 5.08 (0.846) 5.74 (0.484) 0.5664 
 Per cent soluble collagen 23.88 (3.027) 26.53 (4.774) 0.6537 
      

Semitendinosus Old Young P (old=young) 
pH 5.55 (0.023) 5.51 (0.018) 0.1798 

 L 42.65 (0.989) 45.15 (1.993) 0.3051 
 a 22.88 (0.678) 20.11 (1.149) 0.0794 
 b 9.94 (0.506) 9.13 (0.850) 0.4439 
 Cooking loss (%) 28.05 (0.652) 27.72 (1.047) 0.8012 
 Compression 2.88 (0.107) 2.45 (0.179) 0.0782 
 SF 7.67 (0.162) 7.67 (0.516) 0.9916 
 Sarcomere length 2.45 (0.054) 2.52 (0.026) 0.2991 
 Collagen total 32.42 (1.109) 33.49 (1.494) 0.5851 
 Collagen soluble 5.44 (0.249) 6.74 (0.340) 0.0274 * 

Per cent soluble collagen 16.93 (1.26) 20.33 (1.606) 0.1360 
 P-values are the probability that the difference in the means is zero at 95% confidence level (Welch modified 

two-sample t-test); an asterisk indicates means which are significantly different. 
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3 Milk Testing 
Extensive milk testing was undertaken at the Millaa Millaa Dairy from regular sampling by Dairy 
Express.  The main measurements were yield, protein, fat and total solids.  The milk testing service 
also provides progeny tracking, lactation history, calving history, measures and alerts for a number of 
management issues such as acidosis, ketosis, total cell counts, (mastitis and sub-clinical mastitis). 

Table 5 Summary of whole herd milk yield, protein and fat for the four years of testing 

Date No. of cows 
lactating 

Milk yield 
(litres) 

Protein (%) Fat (%) Mean no. of 
days in 
milk/cow 

Mean no. of 
new cows  
per test* 

2008 58 5.41 4.83 9.34 123 12.7 
2009 59 5.08 5.08 9.35 132 12.6 
2010 53 4.85 5.18 9.12 120 14.5 
2011 109 4.97 4.92 7.64 131 14 

* Cows with new calf since the previous test 

Table 6 Typical average daily milk yield per cow according to lactation length in recent 
testing 

Lactation 
length (days) 

No. of cows Yield (L/day) Protein (%) Fat (%) 

1-100 25 5.45 l 4.72 5.91 
101-200 17 4.73 l 4.63 7.80 
201-300 30 3.42 l 4.29 6.20 
300+ 34 2.76 l 4.36 6.25 

Some idea of the between cow variation can be seen from the most recent lactation testing. 

 

Figure 1 The wide variation in between-cow yields of milk and the number of days lactating 
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Figure 2 A wide variation between a currently lactating cow’s total yield and lactation length 

All the accumulated data from Dairy Express will be downloaded to the Buffalo database. 

4 Buffalo Register/Database 
There are currently eight properties in the Buffalo database: three in Victoria, two in Qld and three in 
the NT.  The Millaa Millaa Dairy in north Qld has actively supplied information on milk production 
via Dairy Express’s milk testing from 2004 to 2011.  BHF has data on weight gain and reproduction, 
while the other farms are providing progeny information. 

It is anticipated that as the industry progresses, this database will be actively used by dairies and studs 
to promote their production both in Australia and abroad. 

5 Demonstrate River Crossbred Buffalo Performance Overseas 
It will be vital for buffalo farmers in the NT to be able to receive a premium price for their stock 
compared with that for captured feral buffalo to cover the higher costs associated with producing such 
animals under farmed conditions.  Furthermore, a farmed buffalo should be able to demonstrate 
superior productivity traits under feedlot conditions, given that it is already comfortable with human 
contact and is therefore less stressed.  Add to that the gains in growth due to crossbreeding. 

It was planned to demonstrate the superior performance of such crossbred buffalo compared with local 
Swamp buffalo in Indonesian feedlots. Unfortunately, such plans were dashed at the last moment by 
unexpected events, such as the 350 kg weight restrictions and reductions in import permits for 
Australian buffalo by the Indonesian Government. 
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As an alternative, an invitation to attend the Annual Buffalo Seminar in Indonesia was seen as an 
opportunity to promote the crossbred buffalo as a superior animal able to contribute to the 
self-sufficiency policy in beef (meat) production in Indonesia, which was the reason for the restrictions 
in the first place. 

The paper presented at the seminar and the visit report are in Appendices 1 and 2, respectively. 

6 9th World Buffalo Congress – Argentina 
The 9th World Buffalo Congress was held in Argentina in April 2010.  The author attended the 
pre-Congress cheese course along with the Congress and the post-Congress tour of Chaca, Corrientes 
and Formosa in the north of the country.  A paper titled “Production Parameters from Different Breeds 
of Water Buffalo in Australia” was presented by Barry Lemcke and Dr Matias Suarez from ABRI and 
was published in the proceedings* and is in Appendix 3. The tour report is in Appendix 4. 

*Proceedings of the 9th World Buffalo Congress: Revista Veterinaria, Vol. 21-2010-Suplemento 1. 
pp. 1046-1051:  Editors; GA Crudeli, EM Patino, JL Konrad. 

7 Best Practice Manual – Buffalo Production in Australia 
The due date for the publication of the manual is mid-2012. 
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Discussion of Results 
1 Artificial Insemination Trials 
The breakthrough to overcome poor AI conception rates was achieved simply by using better quality 
imported semen.  The semen was obtained from Co.F.A in Italy (www.cofa-it.com).  The pregnancy 
rates consistently achieved now are above the required 50% benchmark quoted in Brazilian 
publications on commercial-sized trials, provided there are no major complications in the procedures 
followed.  It is believed that AI results in Round 24 were affected by a lack of suitable feed in the area 
used for holding the animals overnight prior to the 8 am AI session.  The availability of hay overnight 
may have averted the poor AI results. 

The other factor that reduces conception rates is the variability between individual cows in their 
response to synchronizing protocols.  There were a small number of cows that did not become 
pregnant through AI despite multiple attempts over many years.  One particular cow, born in 1997, has 
had six calves in her lifetime, all by natural mating with follow-up bulls (two calves died shortly after 
birth).  It did not respond to 11 rounds of AI since 2000.  This is an extreme example and it would 
have been culled in normal commercial circumstances, but was not because it was an expensive 
purebred animal, a scarce resource for many years.  It was one of the first purebred cows born on the 
farm. 

Another problem experienced with AI was in heifers.  The low success rate of AI was due to the small 
size of the reproductive tract and issues associated with finding a passage for the AI pistolette through 
a small, tight cervix.  During this project however, 12 heifers were successfully inseminated, resulting 
in six calves during four rounds.  The strategy on the farm has been to try to avoid the use of AI in 
heifers except where they are heavy (over 500 kg).  Most heifers are joined as yearlings to a bull for 
their first calf to be born when they are two year olds. 

Synchronising drugs are now routinely injected intramuscularly into the neck as buffalo became very 
touchy after multiple rounds of AI, when periodically injected in the rump.  It was causing some of the 
cows to prematurely ‘crow-hop’ even before the needle was inserted.  Just touching the rump area was 
enough to cause the reaction. Some buffalo are quite reactive when receiving an injection; others do 
not seem to feel it at all.  Finer needles, although more easily bent, appear to be better accepted by a 
larger number of cows.  The current preference is for 20 to 21 gauge needles in preference to the 
thicker and stronger 18 gauge.  The length of the needle is also important in the intramuscular injection 
process.  If the skin is flinched during the injection, there is often a bending of the needle.  This 
appears to occur at the skin/muscle interface due to the mobility of the skin over the surface of the 
muscle.  The skin in buffalo is also much thicker and tougher than in cattle. 

The problem with a rump injection is that the fat layer can be deeper than the depth penetrated by the 
needle, which may critically delay the efficacy of the drug.  If the skin of a cow is typically 12-15 mm 
thick and the subcutaneous fat on the rump is more than 25 mm thick, then a 40-mm needle is not 
going to reach the muscle layer.  Up to 60 mm of subcutaneous fat at the P8 site has been recorded in 
very well finished cows.  This will be a problem for the synchronization of ovulation within the group. 
The safest method with a horned cow is to head-bail it first before injecting and use the neck site, 
where there is usually no subcutaneous fat deposited. 

http://www.cofa-it.com/
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Heat detection can be quite variable in buffalo and difficult to monitor.  Estrotect® stick-on patches 
that are very effective when used in cattle are too easily lost in buffalo due to poor adhesion, caused by 
the coarseness of the hair and the oily skin under tropical conditions.  Kamar® heat detectors do 
adhere better to buffalo but less so to buffalo cows that are of lesser condition and more ‘skinny’.  
Buffalo appear to mount each other to a lesser extent than cattle, so a detector that is not set off does 
not necessarily indicate the lack of a standing heat.  So for buffalo synchronization programs, heat 
detectors are not as reliable as a vasectomized or diverted bull that runs with the herd bearing a 
chin-ball marker, with the added advantage that a bull in the cow group may increase the incidence 
and intensity of the oestrus displayed. 

Work in Brazil by Baruscelli and others has found a distinct relationship between body condition score 
and conception outcomes: the better the condition, the higher the conception rate.  Local experience 
however, is that in some very fat cows, condition can have a negative impact on conception.  This may 
be due to age (older cows) or that they are simply less fertile cows than others in the herd and do not 
respond as well to AI synchronisation protocols.  Also, there is no significant difference in conception 
rates in lactating cows compared with dry cows (it has been higher in some lactating cows).  Fifty to 
sixty days from calving appears adequate for getting pregnant cows to synchronized AI. 

Costs of drugs 

Drug prices for the various protocols shown in Table 7 are an indication only as costs are very much 
dependent on the number of cows available for the program.  Larger herd owners will be able to obtain 
better prices based on the quantity of the drug purchased. 

Table 7 Synchronisation Protocol Drugs: Darwin prices during 2010-11 (latest available*) 

Drug Dosage  Price per animal inseminated ($) 
Fertagyl® (GnRH) 5 mL 5 mL and 2.5 mL 15.29 and 7.65 
Receptal® (GnRH) 10 mL 5 mL and 2.5 mL 17.75 and 8.87 
Gonabreed® (GnRH) 100 mL 5 mL, 2.5 mL and 1 mL 15.15, 7.58 and 3.03 
Estromil® 100 mL 
(Prostaglandin) 

2 mL 1.30 

Folligon® 5000 IU (PMSG) 2 mL (400 IU) and 3 mL (600 IU) 6.40 and 9.60 
Chorulon®  5000 IU (HCG) 1 mL (1000 IU) 6.88 
Ciderol® 100 mL 2 mL and 1 mL 1.48 and 0.74 
Cue-Mate® 20 pack ready to use 
Replacement pods available 

Each 
Pairs 

14.90 
13.35 

CIDR 10 pack Each 14.50 
Estrotect® 50 pack Each 2.20 
Kamar® Each 1.80-2.20 (depending on pack size 

*Purchasers are advised to get their own local prices confirmed before decisions are made on drugs to use.  There are also 
alternative brands of the same active ingredients available in the marketplace. Prices can vary quite significantly depending 
on source and quantity purchased.  Precise quantities are sometimes necessary as some drugs cannot be stored for long 
periods, especially after some of the contents have been decanted. 
IU = International Units. 
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Table 8 Costs of full protocols per animal ($) 

Drug Ovsynch (in-season) 
(January-July) 

Out-of-season 
July- December) 

Fertagyl® 24.24  
Receptal® 27.92  
Gonabreed® 7.36 27.11 
Chorulon®  30.96 
Ciderol®  24.82 

Sex ratios from using AI 

There was a slight increase of 4% in the percentage of females born through AI in project 2 
(now 44.5%); however, there is still a greater percentage of males from AI compared with natural 
mating where the ratio is much closer to 50%.  In dairying, females are usually preferred, especially in 
a herd build-up phase.  The advent of sexed semen becoming available will be a boon for the dairy 
producer who wants the maximum number of heifer calves.  The initial round of AI using the sexed 
semen showed exactly the same results in conception rate as in non-sexed semen, which is good news, 
but needs to be tested further.  The cost however, is an important issue since the first batch of sexed 
semen delivered to the Australian market was almost five times as expensive as normal semen from 
the same bull.  This was a special discount price and the price in future was expected to be over six 
times the normal semen price.  This difference in price needs to be weighed up by the individual 
producer to determine the economic value to their individual enterprise of using sexed semen.  

Lactation status at insemination time 

Lactating cow and heifer conception rates were higher than in dry cows over all the rounds of AI.  
It would appear that lactation is not an impediment to conception with AI and that there was a distinct 
improvement in heifer conception due to the Cue-Mate® protocol; but with such low numbers, it is 
difficult to be certain.  The lower rate of conception in dry cows was despite the likelihood of a better 
condition score, which usually is a positive factor for the conception rate.  Low fertility cows most 
likely dominated this group.  Heifers are mated naturally for their first calf in most instances as farm 
policy. 

2 TenderBuff Tenderness Testing 
The two muscles sampled from each carcase were selected for different reasons.  The Longissimus 
dorsi normally has low connective tissue content, but it is susceptible to cold-shortening when hung in 
the normal Achilles position.  The Semitendinosus has higher connective tissue but is well restrained 
when hung normally, so suffers little from the effects of cold-shortening. 

The lack of a significant difference between the two age groups is most likely due to the small 
numbers of animals in each group for statistical analysis. Unfortunately, it took eight months to receive 
the full results by which time it was too late to organise more animals to be slaughtered from within 
the appropriate age groups. 

Only two measures were significantly different in the comparison.  In the L. dorsi, the shear force (SF) 
was significantly higher in the younger group,, which means that their carcases were possibly more 
susceptible to cold-shortening than those of the older, better fat-covered group.  A smaller carcase will 
also chill down more quickly.  With the Semitendinosus (higher collagen content), the soluble content 
was significantly higher and the percentage trending was in that direction as well.  This would be 
expected in the younger carcase as the soluble collagen content drops with increasing age.  More 
differences may have appeared with larger numbers in the treatment groups.  This line of investigation 
will be pursued at a later date when a suitable abattoir close to Darwin is available. 
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The trends in tenderness (compression and SF) did not show much difference between the two ages 
(except for the SF in the L. dorsi but not in the other muscle, indicating cold-shortening). 

Should this finding be confirmed with further testing, there may be some argument for relaxing the age 
specification for TenderBuff. However, the condition that the animal should have ‘no permanent teeth’ 
is a very rigid, easily identifiable, objective parameter.  This ensures that the animal has grown well 
over its lifetime without significant setbacks in weight gain. The alternative would be to impose a 
lesser penalty in the discount pricing grid for a steer with two permanent teeth and create a different 
graded product with a lesser price differential.  On the other hand, it may be necessary to also test even 
younger animals for tenderness since that maybe where bigger differences will be found. 

3 Milk Testing 
The milk testing service provides a wide range of services to dairy farmers to assist them in managing 
their herds more efficiently.  One of the stand-out observations is the variability between cows in 
lactation length and lactation yields.  In recent testing for example, there were four cows that lactated 
for more than 400 days (up to 600 days) and were averaging between 5 and 7 litres per day for the full 
lactation.  These are valuable cows for yield and persistence, but possibly are also extending their 
inter-calving interval by being slow to get pregnant again.  There were two cows with 10 litres per day 
yields (one early and one mid lactation).  The milk testing regime helps greatly in tracking progress in 
the herd down to the individual level, making management decisions much more evidence-based.  
Analysis of days in milk results show that protein and yield are highest in the first third of the 
lactation; fat appears to peak in mid lactation, and all parameters (yield, protein and fat) slowly decline 
in the last third of the lactation. 

The testing highlights the significant variation in milk yield between cows in the herd in daily yields 
and total lactation yields and length of lactation.  The long-term aim of the database will be to link that 
with pedigree and other genetic traits to enable better selection of animals based on merit and objective 
measures. 

A great amount of useful information will be obtainable by detailed analyses of all the data collected 
over the four years.  In conjunction with genetic data, this will hopefully assist in grading cows on 
their milking ability and identify lines of bulls that have the best potential for improving milk 
production in Australia.  There would appear to be some scope for selection considering the very high 
variability measured in this testing.  The only risk would be that due to the current small numbers, 
there is a chance of decreasing the gene pool through selecting too heavily during the industry’s initial 
growth. 

Another important service is scoring and comparing workability, which includes assessments of 
milking speeds, likeability and temperament. These need to be taken up by the buffalo dairy producer 
as a matter of urgency so that the better lines of cows and bulls are identified early on in their 
productive life. 
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4 Buffalo Register/Database 
The Buffalo register and database will be the basis for the future development of the industry if 
properly used in the future by producers.  The system improves in accuracy as more trait data is added 
and analysed.  This service, provided by ABRI, is on a fee-for-service basis and following the 
completion of this project, producers will need to pay for maintenance and additional data inputs. 

5 Demonstrate River Crossbred Buffalo Performance Overseas 
The farmed buffalo industry in the NT suffers in the market place from a number of problems.  Firstly, 
there is competition from the feral-harvest sector, which is able to offer larger numbers of buffalo, 
albeit of a lesser quality and at a lower price.  This indicates a lack of recognition of the importance of 
quality control or payment for quality by overseas importers.  It may also be a symptom of the lack of 
emphasis on quality in a ’wet market’ situation. 

Secondly, there are currently no local exporters willing to foster a long-term buffalo industry to any 
extent.  Their attitude to buffalo could be greatly improved.  Some of this is due to local producers not 
spending enough time in training animals to improve temperament.  There is scope for improvement in 
temperament using low-stress handling methods and proper training for weaning in a similar way as in 
cattle.  This can positively affect future outcomes in feedlots and paddock-based production systems. 

This sub-project was designed to try to alleviate these problems by providing feedlot advice and 
assistance overseas to compare farmed Riverine-cross animals with feral captured Swamp buffalo in 
the local environment.  There was a belief that the comparison would have convinced the feedlot 
operators that the farm-sourced animals were more productive due to their crossbreeding and 
temperament advantages.  They would need less time in the feedlot due to their higher weight gain and 
be hopefully more feed efficient. 

Negotiations at first went ahead with Australia Asia P/L but the company disbanded due to the global 
financial crisis of 2009.  Next, negotiations proceeded with Elders Indonesia who showed interest in 
both breeders and slaughter buffalo.  However, this was halted by the Indonesian restriction on permits 
and the enforcement of a 350 kg limit on imported cattle and buffalo.  In crossbred buffalo, there was 
only a very narrow window between weaning and the 350 kg limit being exceeded.  Finally, the 
temporary trade suspension to Indonesia prevented any animals from leaving Darwin to Indonesia. 

An alternative opportunity came with an invitation from IRIAP (Indonesian Research Institute for 
Animal Production) to present a paper at the Indonesian National Annual Buffalo Seminar at Lebak, in 
Banten Province, West Java in November 2010.  This district has a heavy concentration of Swamp 
type buffalo and the seminar is held in conjunction with a buffalo show where the best buffalo owners 
are presented with prizes and trophies.  The venue changes yearly to different islands and provinces.   

There were some very well presented animals in the show, but not typical of what is normally seen 
around the villages.  One stand-out Swamp cow in very good condition with a 232 kg calf at foot that 
probably should have won the championship demonstrated what could be achieved in growth rates in 
the local buffalo population through proper feeding.  Poor feeding is the greatest impediment to 
self-sufficiency in Indonesia in beef production.  The importance of individual animal nutrition as the 
key to improving growth rate and reproductive efficiency in their national herd is not recognised.  The 
emphasis is on numbers rather than efficiency of production and reproduction, at the expense of 
individual animal productivity. 
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There were a large number of entries of pink, other coloured and piebald buffalo as well as the 
standard greys.  All buffalo were weighed during judging.  There were no Riverine buffalo on display 
at all and it was explained that most were in north Sumatra where there is a higher ethnic Indian 
population and an established culture of milk production and consumption. 

The seminar presentation stressed the opportunity for buffalo to have a prominent role in the 
Indonesian Government’s policy of self-sufficiency in beef production by 2014.  There were plenty of 
photos in the presentation to show what the NT industry had to offer, along with information on the 
crossbreeding benefits for the production of both meat and milk.  There were quite a number of 
enquiries after the presentation, notably from the national AI centre about purchasing Riverine bulls 
from Australia.  The Indonesian Government is currently negotiating on the purchase of two bulls for 
research work as a result of the visit. Once some breeders have been shipped, the way will open for 
further imports later on. 

Due to the increasing limitations and quotas on imports of slaughter cattle/buffalo to Indonesia, the 
future for NT buffalo farmers may be in supplying breeders instead. Another option may be the 
establishment of a new abattoir near Darwin that accepts buffalo for slaughter for domestic and 
overseas consumption. 

6 9th World Buffalo Congress – Argentina 
This Congress is the most internationally recognised congregation of buffalo researchers and 
producers.  Held every three years, it usually attracts delegates from all buffalo producing countries.  
Whilst the majority came from South American countries, there was a very good attendance from 
Europe and Asia.  The Congress provides an opportunity to network and pick up on research from 
countries with far greater capacity than Australia.  Brazil leads the world in buffalo reproduction and 
many of the successful results in AI in Australia were an outcome of liaising with them at this and 
previous Congresses. 

Another development at the Congress was the advent of sexed semen, which was promoted by two 
Italian companies.  The Congress provided an opportunity to catch up with some of the early adopters 
of the technology and who subsequently held back on its purchase until CoFA released the product 
onto the market after fully testing the new technology. 

The pre-Congress cheese course allowed for a revision of previous knowledge picked up at the Caserta 
course with new techniques for making Mozzarella, plus many suggestions on different cheese 
products and yoghurt, and value-adding to cheese recipes with herbs and dried fruits.  The course 
included visits to La Salamandra Dairy, which is a goat cheese factory, and a machinery/stock Expo 
near Buenos Aires. 

The post-Congress tours are where most new techniques are learnt from feedback and comments from 
all the producers on the tours and those showcasing their properties.  The tour covered the provinces of 
Chaca, Corrientes and Formosa in the far north of the country, near the Paraguayan and Brazilian 
borders.  This is where most of the 100 000 head of buffalo in Argentina are located.  Most of the 
buffalo seen were Murrah types; however, at the Buffalo Show, on the last day, it was noticeable that 
there was a premium being paid for breeders with some infusion of Italian buffalo genetics. 

Australians think they are barbeque experts; but South Americans showed that they also had a pretty 
good handle on the technology as well as having a high quantity of red meat and cheese in the average 
person’s diet. 

7 Best Practice Manual – Buffalo Production in Australia 
The Best Practice Manual for Buffalo Production in Australia is the culmination of years of experience 
and research into the buffalo industry in Australia and will be jointly published by RIRDC and DoR 
later in 2012. 
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Implications 
• There is now some degree of confidence in the industry that AI will be a vehicle for the genetic 

improvements needed to advance the buffalo dairy industry in milk production and product 
quality.  Due to the expense involved, outcomes from AI need to be improved considerably.  Now 
that greater than 50% conception rates are achievable and that sexed semen is now also available, 
it is possible for the technology to achieve the desired outcomes of speeding up the increase in 
population and reducing inbreeding.  The gene pool of the Australian Riverine buffalo is very 
small (less than 80 imports).  The use of AI allows for the increase of the gene pool at a relatively 
small expense compared with importing live animals.  There is also a possibility for importing 
genetic material, such as semen, but also perhaps embryos when the technology is perfected, from 
other counties in the future as they develop their industries.  At present, Italy is the best source of 
genetics-backed semen for dairying.  The only issue is that their production systems are based on 
full concentrate feeding while in Australia the industry is more based on grass with only a small 
amount of concentrate, if at all.  Therefore, different genetics may be needed in the long term from 
those that thrive under a feedlot regime.  This means that selection on farms will need to be 
objectively-based, through for example, Buffalo BreedPlan.  The advantage buffalo have over 
cattle is they are able to produce efficiently from grass without the need for concentrates. 

• The meat tenderness issue was not fully resolved in this project due to a lack of a suitable abattoir.  
This will need to be further investigated once a suitable abattoir is available in the Darwin area.  
There is a good chance that a small local works will be put up by someone, particularly if 
Indonesia’s current import restrictions continue. 

• Milk testing is a very efficient management tool for the dairy producer.  Whilst the cost is not low, 
what it offers is invaluable for managing a herd and its long-term improvement.  The larger the 
number of farmers that take it on, the faster the improvement of the dairy herd will be. 

• The Buffalo register/database is a vital component for the future progress of the industry, 
particularly for capturing the greatest benefit from milk testing.  It will allow for purchaser 
confidence as it will enable knowledge of what they are buying, particularly purchasers from 
overseas who may be buying without seeing. 

• A greater adherence to quality control overseas is expected to occur in the future as producers 
direct their meat away from the wet market to refrigeration as the standard of living and health 
standards improve.  The buffalo farmer must strive to provide the right product that the market 
wants.  Price sensitivity will eventually make way for quality and the achievement of 
specifications. 

• Keeping up with overseas progress is vital for the industry’s progress, especially where there is a 
small emerging industry.  It is most likely that countries with more established buffalo industries 
have already solved some of the problems they had encountered during their early stages of 
development.  Therefore, keeping in contact with them is vital to keep abreast with developments. 
Conferences in which like-minded people congregate are excellent places to network.  Modern 
communication systems may sometime in the future over-shadow these events. 

• Currently, there is no single publication to guide a new farmer into the buffalo meat or dairy 
industry in Australia.  The Best Practice Manual is aimed at filling this void and will hopefully 
spark more interest in those who may wish to join the industry.  More participants will enhance the 
industry’s development. 
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 Recommendations 
• Farmers should use AI to increase the Australian herd and gene pool while adopting the best 

available genetics and reducing inbreeding. 

• Further work on meat quality should be supported in future to better understand the characteristics 
of buffalo meat to make it more readily available as a popular and healthier alternative source of 
protein in Australia. 

• Buffalo dairy farmers should fully utilise the advantages offered by milk testing providers to 
improve herd management practices. 

• Buffalo dairy farmers, studs and meat producers should make full use of the Buffalo 
register/database to improve the selection of breeders for future and to improve future marketing 
prospects world-wide. 

• NT buffalo farmers in particular should pay more attention to produce better quality buffalo for 
any market anywhere in the world. 

• RIRDC should continue to financially support industry players to attend forums such as Buffalo 
Congresses. 

• RIRDC should continue to support the “Buffalo Newsletter” as a link for communication between 
producers throughout Australia. 
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Appendices 
Appendix 1. 

A paper presented at the 2010 Indonesian National Annual Buffalo Seminar held at 
Lebak Province in West Java 

Is there a Major Role for Buffalo in Indonesia’s Beef Self Sufficiency Program by 2014? 

Barry Lemcke 
Principal Beef/Buffalo Research Officer 
Northern Territory Department of Resources, Darwin, Australia, November 2010 

ABSTRACT: 

Buffalo are a very small industry in Australia in comparison with other meat industries such as beef, 
lamb, chicken and pork.  It was focused in the Top End of the N T historically but has now spread to 
all states of Australia.  The main interest is in the dairy attributes of the Riverine buffalo and its 
crosses with the more numerous Swamp buffalo, but their meat potential has been also demonstrated. 

Research in the NT and other states, plus the commercial development of a buffalo cheese industry is 
indicating a bright future for the breed. The Riverine buffalo is proving resilient over many different 
climatic zones in Australia and a wide range of new products are possible using buffalo milk. 

Results for meat and milk productivity under tropical conditions are presented from data obtained in 
the NT for meat, and for milk production from a dairy in North Queensland.  Preparations for a 
commercial dairy in Darwin are underway and will help determine the potential for dairying in the 
wet/dry lowland tropics which are represented in many parts of Indonesia. 

Comparisons are made of the similarities and differences between the NT and Indonesia and a 
possible role for buffalo in the Indonesian Beef Self Sufficiency Program. The advantages of buffalo in 
Indonesia are that they are well adapted to the environment, are a triple purpose breed and with 
crossbreeding are capable of matching and surpassing beef productivity in Indonesia, provided 
management conditions are met. 

Introduction: 

The NT has a small but unique buffalo industry as a result of its early history of importation to 
pioneering settlements in the Top End of the NT, that were supplied from nearby Indonesian islands. 

There are two breeds available now: Swamp and Riverine.  There is a large feral population of Swamp 
buffalo that are regularly harvested for export and there is a small nucleus of farmed Riverine buffalo, 
Riverine /Swamp crosses that are being produced for dairy and meat, and Swamp for meat only.  There 
is no use of draft animals in Australia, but this is an option for Indonesia.  There is currently a lack of 
access to a local abattoir, but prior to 2007 there was an active local market for buffalo meat as 
“TenderBuff”.  A small pilot dairy enterprise has just started operating in the Darwin area.  Currently 
all excess production is live exported to SE Asia. 
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Table 1 NT buffalo exports 2004-2010 

Year Country of destination Total number exported 
 W Malaysia/Sabah* Indonesia Brunei  
2004 1,556 / 0 0 2,279 3,835 
2005 672 / 314 100 816 1,902 
2006 5,777 / 659 820 492 7,748 
2007 582 / 152 2,865 306 3,905 
2008 280 / 236 3,815 306 4,637 
2009 0 / 176 3,274 327 3,777 
2010(to Oct) 0 / 76 2,126 0 2,202 

*Sabah imported breeder stock, not for slaughter 

Table 2 Australian dairy buffalo exports in the last three years – currently available from 
three states 

Importing country Number exported 
Chile 12 
South Africa 24 
New Zealand 100 
Japan 10 

The NT Riverine buffalo is a blend of: 

• Local Swamp (by crossbreeding) 

• US River (by Importation) 

• Italian dairy (using imported semen) 

The NT Government’s buffalo research facility at Beatrice Hill Farm (BHF) has supplied dairy 
animals for four of the five dairies currently operating in Australia.  The most recent is in Darwin, so 
this will be a pilot project for the semi- arid tropics.  The practicalities and economics of dairying in 
this area will be determined over the next few years. 

Meat and milk research results: 

For the ensuing tables the following breed codes are used.  The growth and meat production research 
was carried out near Darwin and the milk data was from Millaa Millaa in north Qld, which has a less 
harsh tropical environment than Darwin (Lemcke and Suarez 2010). 

Breed Breed code 
Swamp  SP 
Riverine Buffalo (US origins) RV 
Riverine Buffalo (Italian semen origin) IB 
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Figure 1 Live-weight data: 200, 400 and 600 day weights (kg) 

 

Figure 2 Live-weight gain data kg/day wt. gain at 200, 400 and 600 days  
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Figure 3 Milk data 

 
NB. Most of the 75% RV-SP milk data comes from progeny of a particular bull that was imported from the US as a 

“Buffalypso” type whose growth attributes were good but milk figures were lower than the F1, which would 
normally not be expected to be lower in the second backcross. 

Discussion: 

As can be seen from the results, there were very significant increases in production of meat (40%) 
from all crosses over the Swamp with the US Riverine and a further increase when later crossed with 
the Italian lines.  The story is similar for milk production (except for the above comment which should 
be amended with increasing available data in future analyses). It is stressed that milk production is 
from grass-fed buffalo with no concentrate feeding. 

The agricultural industry - Differences between Indonesia and the NT 
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Small agricultural holdings Large holdings 
Small herds of livestock Large herds 
Importer of cattle/buffalo Exporter of cattle/buffalo 
Numerous slaughter facilities Shortage of abattoirs 
Low human consumption rates of beef 
and dairy products 

High consumption of meat and dairy 
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The differences between buffalo and cattle: 

• Buffalo have unique characteristics that give them some advantages over cattle in the tropics, 
particularly for milk production using poorer quality roughages. 
− Digestion in the rumen – finer particle size and greater throughput. 
− Better retention and recycling of nitrogen (Kennedy et al 1991). 

• They are suitable for many environments in the tropics, particularly the hotter humid lowlands. 

• They are very tick and disease resistant. 

• They are suited to seasonally flooded environments. 

• They have low disease incidence and are easy to care for. 

• TenderBuff has been well researched and developed as alternative red meat to beef. 

• Slaughtering and butchering is the same as for beef. 

• They are better suited to many areas of Indonesia. 

• They have good temperament for the smallholder farmer. 

Buffalo in Indonesia 

• Some traditional bias to buffalo meat; people prefer beef. 

• Buffalo are mainly used for draft historically, so only slaughtered when unable to work; meat will 
be poor quality because of age and poor condition. 

• Buffalo have the advantage of being a triple purpose animal when Riverine genetics are used:  
− Draft 
− Meat and hides 
− Milk 

• Meat is comparable to that of well-finished young beef if buffalo are grown fast and slaughtered 
young. 

What are the main problems in meeting the self-sufficiency program? 

After 15 years of observation of animal husbandry in many localities in Indonesia, the following issues 
usually prevail, (exceptions are usually the large, better run commercial feedlot operations): 

• Low growth rates - slow growth to weaning weight and four to six years to grow to breeding 
weight. 
− Need to reduce time to between 18 months and two years maximum to breeding weight. 

• Low reproduction rates - 20 to 25% calving rates. 
− Need to increase to 80%. 

• Long calving intervals. 
− Need to reduce to 12 -15 months. 

The overriding cause is almost always the less than adequate quantity of feed supplied.  This is the 
number one factor that overpowers all others.  The crucial management decision is to eliminate the 
quantity of feed as the limiting factor.  Usually, once body condition is rectified, many other second 
order issues are also concurrently rectified.  In order of priority, this factor is the one that should be 
eliminated from the list first before any of the lower order issues such as: 

• Feed quality 

• Disease issues; however, important vaccinations should be a matter of course 

• Reproduction; the greatest cause of infertility is poor body condition and lactation anoestrus 

• Inbreeding 



 

39 

• Genetic improvement; genetic improvement is a waste of resources if there is insufficient feed for 
the animal to express its full potential production.  When feed is in short supply, the only selection 
pressure will be for survival, which will mean a smaller bodyweight animal that needs less feed to 
maintain weight. 

The usual Indonesian management problems 

• Lack of sufficient pasture areas. 

• Inadequate cut and carry fodder offered daily (need to weigh the feed; 2.5 % of animal body     
weight in dry matter of feed material /day, green grass is at least 80% water). 

• Lack of access to clean water 24 hours a day. 

• Tether feeding; not enough rotation, tether length restrictions and no water provided. 

• Locking up overnight (security; but with no feed and water). 

• Overstocking of most pasture areas, particularly village common grazing areas 

• All productive forage species are grazed out due to overstocking. 

• Pastures not allowed to rest, lack of rotational grazing. 

• Pastures too short to ever grow at their maximum potential (see figure below). 

Figure 4 Typical perennial pasture growth curve 

 
It must be recognised that if pasture is overgrazed, then it takes a much longer period to recover to full 
production.  It takes a longer amount of time to get to 2,000 kg/ha (eight weeks on graph) from short 
pasture as it takes to get another 10,000 kg (four weeks) of dry matter from the same sward.  While 
many species will differ in total amount of DM they produce and their ability to respond to fertiliser, 
the growth pattern remains similar.  The aim of pasture and fodder management should be to remain 
within the steep part of the growth curve by destocking long before the pasture is fully consumed.  
Manage pasture regrowth by staying between the arrows.  Growth requires a minimum threshold of 
leaf in order to trap sunlight and to grow at a fast rate. 
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Conclusions 
• Indonesia may be able to benefit from the development of the water buffalo in the NT. 

• Milking buffalo are probably the best placed to produce milk products in Indonesia in all 
environments than milking cows, particularly Friesian/Holstein. 

• Good quality low fat meat can be produced under the same conditions as from cattle from poorer 
quality inputs and higher roughage content diets – buffalo are also well adapted to feedlot 
conditions with a lesser concentrate requirement.  The diet can have a higher roughage component. 

• Buffalo are already accepted in the Indonesian market, but quality needs to be improved. 

• Meat quality is equal to beef if animals are grown fast and slaughtered young after feedlot 
finishing; also possible to get high quality meat by only feeding grass. 

• Buffalo cows have a longer reproductive life than cattle under same conditions. 

• Indonesia needs to focus on the core problem of individual animal productivity and not fixate on 
building (increasing) the country’s herd numbers. Until animal production is able to reach 
established and known livestock industry benchmarks for growth and reproduction of the 
individual animal, Indonesian meat output will continue to languish. The core problem is a 
genuine shortage of forage for optimal per head production of meat, milk and progeny. 

• This can be seen from the quality of buffalo at the National Buffalo Seminar Contest. Some people 
are able to feed buffalo to attain the desired individual body condition and growth rate of calves. 
Transferring that to the whole Indonesian domestic herd would greatly increase output without 
overstocking the nation’s pasture and forage reserve.  Increasing cattle and buffalo population 
numbers before improving individual productivity is a recipe for continuing disaster. 
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Appendix 2. 

Visit Report Lebak, Banten Province, West Java 

Barry Lemcke; Buffalo Specialist, Pastoral Production Division, Northern Territory 
Department of Resources 

Itinerary: 

1-5 November 2010 

Day 1  Departed Darwin 1730 for Singapore – Overnight Changi Transit Hotel Terminal 2. 

Day 2  Departed Singapore 0730 for Jakarta 

Met at Airport by Dr Lisa Praharani and driven to Lebak in Banten Province 3 hours 
west of Jakarta. 

Attended the Seminar Buffalo Contest and observed judging process and the buffalo 
that were exhibited. 

  Visited village co-operative where 200 head of buffalo kept. 

Day 3 Attended the Official Opening of the Seminar by the Banten Provincial Governor and 
the Indonesian Minister for Agriculture – 2 hours late arriving.  Speeches and question 
and answer session.  All in Bahasa 

 Lunch provided. 

 Seminar attended and made presentation. 

 Another presentation in English was made by Prof. Telat Pasha from Pakistan, who 
gave an account of the how the Buffalo Industry operates in Pakistan. 

 Visit to another buffalo farmer where ‘cut and carry’ system is used; the buffalo were 
all kept in stalls 

Day 4  There was a planned visit to a coastal buffalo community however the Pakistani 
delegate had changed his flight to an earlier booking (midday) so there was no 
available time to fit in this visit. 

 Travelled to Jakarta. (3 hours) 

Departed Jakarta for Singapore at 1630 

Departed Singapore for Darwin at 2210 

Day 5  Arrived Darwin at 0430 
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Background: 

Barry Lemcke was invited by ICARD (Indonesian Centre for Animal Research and Development) to 
attend the annual National Seminar on Buffalo to be held in Lebak in Banten Province, west of Jakarta 
in West Java.  The seminar is held at a different venue each year and Lebak was chosen as it has a 
significant buffalo population. 

DAY 1 

Lebak is a 3-hour car trip from Jakarta airport.  Lunch was taken on arrival.  

The afternoon was spent looking at the Contest buffalo and the subsequent judging.  As can be seen 
from the photos there some very fine animals paraded although there seemed to be somewhat of a local 
obsession with Albinoid (white) buffalo being over-represented.  None of these animals were awarded 
any prizes. 

Later in the afternoon a visit was made to the Solear Jaya farmer co-operative which is one integrated 
with a palm oil plantation.  The buffalo are let out in the morning with a person watching all day and 
then brought back in at night and locked up in yards.  This group had entrants in the Contest (a cow 
and calf at foot) which were very impressive. The ones back home were not quite in the same 
condition unfortunately.  This co-op has around 200 head of buffalo and the host Dr Praharani has 
applied for them to be granted a further 20 head from the Govt.  The worry is that a further addition of 
buffalo will increase the stocking rate for an area that may already be at the limit of its stocking 
capacity. There wasn’t time to evaluate the whole property so it may be a wrong assumption but the 
suspicion is that there would not be sufficient ungrazed feed supply to handle the extra animals.  The 
best way to handle such situations for the Indonesian Government would be only to grant extra 
animals to Co-ops that can show production at reasonable benchmarks, or an improvement in per head 
output and a demonstrated feed supply. 

 

One of the Contest winning bulls proudly exhibited by owner 
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A lot of albinoid buffalo at the Contest but none received trophies 
 

 

A bit of a rare colour combination at the Contest 
 

A Welcome Dinner was held at the Town Hall in the evening with some local traditional dancing and 
music and some speeches by a long line up of local officials. 
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DAY 2 

This was the main day with the Provincial Governor Ratu Hj Atut Chosiyah and the Indonesian 
Agriculture Minister Dr Suswono opening the proceedings.  A lot of time and money was put into the 
opening with schoolchildren in attendance and a huge crowd, all of which were kept waiting for over 
2 hours for the eventual arrival of the official party. 

 

Traditional dancing in front of official podium at the opening 
 

The seminar was held in the afternoon from 1300 hrs to 1800 hrs. 

The following papers were presented mainly to a smaller science based audience that was fairly 
restricted in number compared with the opening crowd. 

The following papers were presented: Nutrition and Use of Technology for Meat Sufficiency and 
farmer Welfare; Prof Telat Pasha, Lahore University in Pakistan 

1. Is there a place for Buffalo in the “Indonesian Beef Self Sufficiency Program by 2014?” 
Barry Lemcke NT Department of Resources, Australia. 

2. Acceleration of Buffalo Population Increase through Reproductive Efficiencies; 
Dr.Oleh Sulaeman 

3. Technological Innovation for Buffalo Development 
Dr Darminto. (Head of ICARD) 

4. Ethno-historical  Perspective of tbe Buffalo in Banten Province 
 Moh. Ali Fadillah 
5. Policy Development for Buffalo Breeding as part of the Self-Sufficiency program.  The Director 

General of Livestock Services presented by Dr Gunawan, in the absence of Dr Prabowo 

It is unfortunate that with having no Bahasa understanding, much of the thrust of the seminar was not 
comprehended and therefore specific details could not be interpreted as to the Government thinking for 
the way ahead and priorities with Beef Self-Sufficiency by 2014.  The overwhelming feeling was that 
feeding and boosting per animal productivity were not top of the list for priority attention. 
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After the Seminar was concluded, a visit to another village co-op Bina Satwa was made where the 
buffalo were penned and fed cut-and-carry grasses.   There were less than expected numbers to be 
seen, but this group also had animals at the Contest.  Again these animals were in sub-optimal 
condition.  When questioned through the interpreter it was found by calculation that each animal was 
only receiving around 1/3 of its daily DM requirement.  This is fairly typical of many smallholder 
situations anywhere in Indonesia. They did have water available in containers in the pens and some 
overnight cut grass but insufficient to sustain a full night’s feed requirement. 

Through the host it was recommended that they feed to the level such that there is always some 
residual feed left over by the next feeding time, then they know that they are supplying sufficient feed 
to get at least maintenance levels of nutrition.  The solution from then on, if that does not fulfil all 
productivity issues, ( which is unlikely)  becomes one of feed quality rather than quantity, but it was 
stressed (over and over) the need to address quantity before any other measures.  Most of their disease 
and reproduction inefficiencies will be solved by adequate feeding and getting the animal in better 
condition to be able withstand the challenges of the environment through its own immune system.  
Poorly fed animals are less resistant to disease challenges. 

 

A combination of cow/calf deserving of a trophy but didn’t win!  A lactating cow is in good 
condition with 7-month calf at foot at 232kg. This equates to 1kg/day growth rate from birth.  
It shows what can be achieved by proper feeding. 
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Some of the trophy winners in front of their buffalo 
 

DAY 3 

Travel back to Jakarta Airport in time to deliver Prof Pasha for a midday departure.  Flight to 
Singapore (Garuda) with eventual connection to Darwin (Jetstar). 

DAY 4 

Arrived Darwin at 0430. 

Opportunities: 

Many contacts were made including the following: 

1. The Lembang Artificial Insemination (AI) Centre told me that they were very interested in 
restarting buffalo semen collection which has not been done since the 90s.  This needs to be 
followed up for the sale of Italian cross bulls from Beatrice Hill Farm.  This would help reduce 
the current surplus of bulls.  We could send a range of genetics and ages to allow for immediate 
collection and time to train up younger bulls for artificial vagina collection.  We have also 
trialled the use of Bioxell diluent for buffalo semen which simplifies the process dramatically.  
The Northern Territory Government could possibly ‘gift’ some extra stock if there was a 
commitment to purchase some. 

2. A number of scientists expressed interest in collaborating on buffalo projects.  There is an area 
of Sumatra where there is a significant population of Murrah buffalo which are milked by the 
Indian community for a range of Indian traditional foods.  There may be some opportunity for 
the infusion of Australian genetics into the Indonesian herd to deliver for hybrid vigour.  
Contact Dr Prapti Mahyuddin is going to send a proposal.  There may be an opportunity to 
attract some ACIAR (Australian Centre for International Agricultural Research) funding to help 
with this type of project 

3. Prof Suhubdi from Mataram University in Lombok has expressed interest in coming to Darwin 
to learn pasture management skills that can be transferred to Indonesia.  He was one of the few 
local professionals that I talked to that recognised that feeding was the main impediment to Self-
Sufficiency for Indonesia.  He also works in a more favoured area of operation for ACIAR and 
has experience in Sumbawa of successful buffalo raising 
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4. Bogor Institute Buffalo Reproduction officers, including Dr Praharani, expressed an interest in 
obtaining buffalo semen from Australia and also whether the Department of Resources (DoR) 
could facilitate the importation of Italian semen to Indonesia through Australia.  They are unable 
to import Italian semen direct from Italy due to their quarantine regulations.  We have stocks of 
Swamp semen collected by Vet Field Research during the 90’s and some of the US semen that 
we collected from “Bill” that we could export to Indonesia provided it does not need to be from 
a registered AI centre.  They insist that in-breeding is a real problem in Indonesia.  We would be 
in a position to supply a very different in-bred line to send to them which may produce a hybrid 
with good heterosis (hybrid vigour) 

5. These are a number of issues of interest that could be discussed by the DoR Minister or Chief 
Executive when next in Indonesia or when next contacting the Indonesian Agriculture 
Minister/Director General Livestock Services officials. 
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Appendix 3. 

PRODUCTION PARAMETERS FROM DIFFERENT BREEDS OF WATER BUFFALO IN 
AUSTRALIA 

Authors: Lemcke, BG.1; Suarez, M.2 

Addresses: 1. Northern Territory Dept. of Resources (DoR), GPO Box 3000, Darwin 
NT 0801 Australia. P.+61 8 8999 2263, F +61 8 8999 2043, 
E. barry.lemcke@nt.gov.au 

2. Agricultural Business Research Institute (ABRI), University of New 
England, Armidale, NSW, 2375, Australia. P. +61 (0)2 6773 3555 
F. +61 (0)2 6772 5376 

Abstract: 

Less than 100 Swamp buffalo were introduced into Australia in the early part of the 19th century 
(Letts, 1962) through the establishment and supply of British settlements on the north coast of the 
Northern Territory (NT) and were well suited to the tropical wet/dry tropical conditions.  Some 
escaped or were abandoned and established large populations by the late 20th century (up to 360,000 
head).The national Tuberculosis and Brucellosis Eradication Campaign (BTEC) reduced the total 
population down to 15 000 farmed and 50 000 to 100 000 free-range animals by 1997 when freedom 
from these diseases was announced nationally. 

Most of the research has occurred in the NT since domestication commenced in the mid-1960s. Since 
then Australia has exported live buffalo world-wide and frozen buffalo meat to Europe and SE Asia. 

In the mid-1990s, importations of Riverine buffalo from Italy, Bulgaria and the USA occurred (total of 
76 animals) and these have been the basis of a new dairy industry in Australia, which has also exported 
some dairy livestock to New Zealand, South Africa, Chile and Japan in the last five years.  These live 
imports have been supplemented with dairy semen importations from Italy. 

In 2007, an Australian buffalo database was set up at the Agricultural Business Research Institute of 
the University of New England to provide a register for the industry and to analyse and provide genetic 
information and eventually provide estimated breeding values (EBVs) to enable objective selection 
programs to proceed for the improvement of the water buffalo meat and dairy sectors in Australia. 

This paper presents productivity measures that characterise the various herds, principally the Swamp 
buffalo research herd from 1983 to 1998 and the crossbreed and Riverine research herd from 1995 to 
the present day at the NT Government’s Coastal Plains Research Station/Beatrice Hill Farm (BHF) 
and two of three commercial dairies from two other states of Australia. 

Introduction: 

Water buffalo were introduced into Australia during the first settlements by the British into the NT 
from the Dutch East Indies (now Indonesia) between 1822 and 1849 with Swamp buffalo and a small 
number of Riverine buffalo from India into Darwin in 1882. The latter does not appear to have had 
much influence on the current NT population, possibly due to the lesser likelihood of escapes from 
captivity from Darwin into the surrounding feral herds. 
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More recent importations of Riverine buffalo from Italy, Bulgaria and the USA occurred in the mid- 
1990s totalling a further 76 animals (11 bulls and 65 heifers) and this has provided the basis for the 
fledgling buffalo dairy industry.  Currently, there are only three established buffalo dairies in Australia 
with some others in the planning stages facing a shortage of suitable breeders.  The crossbreeding 
program at the NT research farm has produced many of the current milkers on two of the three 
commercial dairies in Australia and their progeny will provide most of the future breeders as the 
number of purebreds available steadily increases.  The purebred herd at BHF has grown from the eight 
animals originally imported (four bulls and four heifers) between 1994 and 1997 to produce 136 calves 
(12 deaths, mainly from dingo predation soon after birth). 

This includes 10 heifers sold to other producers during that period, so other purebreds have been 
produced outside the herd.  There were also by January 2010, 11 calves that were the fifth backcross 
from Swamp breeder females mated to Riverine bulls (now regarded as purebred Riverine) and these 
numbers will increase in over the short to medium term. 

The total population currently in Australia is not exactly known but is estimated to be around 70 000 to 
200 000 in February 2010, as shown in Table 1. 

Table 1 Buffalo numbers by area 

State Population estimate  Milking dairy buffalo 
Queensland 150 265 
New South Wales 100 10 
Victoria 200 260 
Tasmania 30 - 
South Australia  320 - 
Western Australia 100 8 
NT farmed 8000 to 10 000 20 
NT feral 60 000 to 120 000 

(Swamp only) 
- 

Total 68 900 to 200 000 563 

In recent years, despite the low numbers available, a small number of dairy buffalo have been exported 
(see Table 2). 

Table 2 Buffalo exports 

Country Dairy buffalo exported 
Chile 12 
South Africa 24 
New Zealand 100 
Japan 10 
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Live buffalo exports: 

The major outputs of the buffalo industry (majority are feral sourced Swamp buffalo) are still exported 
overseas for slaughter in South-East Asia.  The numbers exported over the last five years are shown in 
Table 3 below. 

Table 3 

Year Country of destination Total number exported 
 W Malaysia/Sabah* Indonesia Brunei  
2004 1,556 / 0 0 2,279 3,835 
2005 672 / 314 100 816 1,902 
2006 5,777 / 659 820 492 7,748 
2007 582 / 152 2,865 306 3,905 
2008 280 / 236 3,815 306 4,637 
2009 0 / 176 3,274 327 3,777 

*Sabah imported breeder stock, not for slaughter 

Materials and methods 

Most of the research data comes from BHF, (12°37’S 131°18’E) located 70 km ESE of Darwin.  
Buffalo farming research commenced in 1970 and continues today.  The data relates to two project 
herds run on the farm since 1983 to 1998 (P1) and 1994 to 2008.(P2)  Imported Riverine buffalo from 
the USA were introduced from 1994 to 1997 and crossbreeding and backcrossing have been the focus 
of studies from then onwards.  The focus on dairy stock commenced in 2002 when the first purchase of 
milking heifers was made by a dairy in Millaa Millaa north Qld (ADBC).  Their economic value as 
dairy stock exceeds that of meat animals quite considerably. 

Pre-1998, (P1) the focus was on the selection of improved Swamp buffalo for meat production (up to 
300 breeders) which laid the foundations of the “TenderBuff” quality assurance program. This herd 
comprised up to 10 single-sire mating groups using Swamp bulls that were selected from within the 
herd on their pre-weaning and post-weaning growth rate.  

The introduction of Riverine buffalo genetics occurred in P2.   Due to the small number of imported 
Riverine foundation stock (four bulls and four heifers), extensive use was made of backcrossing from 
existing Swamp cows to help build numbers in the long term of purebred and crossbred dams, suitable 
for meat and dairy production.  Italian semen was also used to reduce inbreeding.  The bulls imported 
from the US and some of their progeny were maintained to produce the same cross for 10 years, until 
new Italian cross bull progeny came through the system. In other words, the same bull produced all the 
¾ progeny in succeeding years until Italian crosses were readily available for joining.  The fifth 
backcross is regarded as pure Riverine.  All except purebred Riverine cows are seasonally mated for 
approximately up to four months coinciding with the wet season (November to May) for mating and 
calving. The pure Riverine group is subjected to rolling AI programs, which are not necessarily during 
the wet season. 

The growth (birth, weaning, yearling, final weights and average daily gains)  and milk traits (total fat, 
total protein, total lactose and total milk) were adjusted by the calving-year of the animals, sex, the 
herd where they were born and the parity (milk traits) using PROC GLM in SAS software (SAS 
Institute Inc., 2000).  

Results: 

The introduction of Riverine buffalo genetics provided instant success in the improvement of 
meat production with a +40% growth rate increase in the F1 animal over the purebred Swamp 
progeny, reduced time to slaughter intervals and showed superior carcase characteristics. 
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Table 4 Breed codes used 

Breed Breed code 
Swamp SP 
River buffalo (US origins) RV 
Riverine buffalo Italian origins (semen) IB 

Growth traits: 

Table 5 Least square means 

kg SP RV RV-SP RV-IB 75%RV-SP 
Birth wt 37.4 ± 2.6 39.2 ± 2.7 44.1 ± 2.6 43.2 ± 2.6  39.4 ± 2.7 
200 day wt. 120 ± 14 162 ± 15 168 ± 15 190 ± 16 174 ± 15 
400 day wt. 201 ± 8 281 ± 11 286 ±11 326 ± 12 279 ±11 
600 day wt. 245 ± 5 314 ±8 313 ± 6 355 ± 11 293 ± 8 

Average daily gain: 
Table 6 Least square means 

kg SP RV RV-SP RV-IB 75%RV-SP 
200Dwt 0.50 ± 0.08 0.71 ±0.08 0.73 ±0.09 0.93 ±0.09 0.77 ±0.09 
400Dwt 0.50 ± 0.02 0.69 ±0.03 0.70 ±0.03 0.79 ±0.03 0.69 ±0.03 
600Dwt 0.36 ±0.01 0.48 ±0.01 0.49 ±0.01 0.56 ±0.02 0.48 ±0.01 

Milk traits: 

These results were obtained from the Queensland (Millaa Millaa) herd (approx. 350 records). 

Table 7 Least square means 

 SP RV RV-SP RV-IB 75% RV-SP 
N 1 21 70 8 92 
Total fat - 110 ± 20 74 ± 19 127 ± 27 76 ± 17 
Total protein - 68 ± 8 65 ± 6 82 ± 11 51 ±6 
Total lactose - 71 ± 8 70 ± 7  100 ± 12 55 ± 6 
Total milk - 1503 ± 153 1285 ± 121 1831 ± 215 1081 ± 112 
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Carcase data from BHF: 

The following is a comparison of buffalo breed carcase data for the 2004-05 financial year for various 
crosses of Riverine X Swamp, slaughtered that year.   Mean and ±95% CI are presented in Table 8. 

Table 8 

Breed/ trait 
means 

Swamp 
(S100%SP) 

3/8 Rx 
(37% RVSP) 

½ Rx 
(50% RVSP) 

¾ Rx 
(75% RVSP) 

7/8 Rx 
(87% RVSP) 

Total All 

Number of 
animals 

33 37 8 17 3 98 

HSCW* (kg) 216.3±4.6 227.8±7.9 204.2±18.2 238.9±11.1 237.2±68.3 224.2±4.45 
P8 fat (mm) 6.4±0.98 8.2±1.02 5.1±1.97 13.0±2.32 11.3±2.87 8.3±0.80 
Rib fat (mm) 7.8±1.15 8.00±1.02 5.6±2.32 12.7±2.59 9.3±5.17 8.6±0.80 
EMA**(cm2) 55.1±1.8 62.2±1.9 60.5±7.7 63.0±4.4 67.3±25.0 59.9±1.48 
Dressing % 50.4±0.50 51.7±0.86 48.9±1.27 52.9±1.05 49.9±4.78 51.1±0.46 

*Hot standard carcase weight; ** Eye muscle area 

Figure 1 Calving patterns in the southern Australian dairy (Victoria) 

 

Calving pattern for Victorian Dairy Herd  1996-1997
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Figure 2 Calving patterns in Victoria in 2005 

 

Figures 1 and 2 show the calving distribution for a dairy herd that practises year round mating using 
bulls in southern Victoria.  The latitude of this dairy is 38.3° south of the equator.  Figure 1 shows the 
pattern of calving in cows after arrival in Australia in 1995, and the pattern after 10 years of residency 
in the state following importation from Italy and Bulgaria (Figure 2). A reversal of the pattern is 
evident; however, it may still not yet reach its peak. 

Discussion: 

The importation of Riverine genetics has had a profound impact on production potential of the 
Australian buffalo industry.  The dairy and meat potential of the Riverine buffalo is demonstrated in 
the above data. 

There is an increase in the birth weight, particularly in the first cross calves and a large increase in the 
growth rates which exceeds 40% for 200-day and 400-day traits.  There is a slight drop (to 28%) in 
that increase in the 600-day rate of gain, possibly due to the earlier maturity of the crossbred and the 
higher fat content at this stage.  It is recognised that the Swamp cow has a better ability to hold its 
condition whilst lactating in the dry season, possibly due to its lower milk production.  There also 
appears to be some further increase in growth rate and milk production due to the Italian buffalo 
genetics which is increasing in influence in the recent data. 

Italian crosses are showing increases in milk components (15% in fat, 20% in protein, 41% in lactose 
and 21% in total milk yield).  

The Italian/Riverine crosses are showing a greater impact again over the Swamp in growth rates by 
86% for 200-day, 58% for 400-day and 56% for 600-day using least square means data.  There is also 
a boost to production from the carcase as demonstrated by the data, where increases in fat, eye muscle 
area, dressing percentage and yield have been recorded. The F1 progeny were a slight anomaly for that 
year as they were slaughtered at much lighter weights and at a much younger age than the others in the 
comparison.  Also of great significance are eating quality factors, particularly tenderness, which are 
the result of the faster growth rates of the crossbreds. 

Calving Pattern for Victorian Dairy Herd in 2005
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The calving patterns of the Victorian dairy herd are interesting in that the pattern has changed 
considerably over the 10 years to a summer calving pattern, despite year round mating with bulls and 
buffaloes preferred mating season being February to June with decreasing day length. Influences such 
as feed supply and drought may be involved which over-ride mating season even at this latitude. 

Conclusions: 

The introduction of Italian and US Riverine buffalo genetics into Australia in the mid-1990s has 
proven to be of great productive advantage to add to the Swamp base of the original introductions 
nearly 190 years ago.  Whilst still a very small industry in terms of numbers in the Australian meat 
industry context, buffalo have spread only in the last 20 years  to all Australian states despite some 
onerous restrictions and regulations.  These new introductions have the potential to allow for a larger 
future expansion of the meat industry and a greater penetration of the cheese and yoghurt markets. 
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Appendix 4. 

Final Report - 9th World Buffalo Congress, Buenos Aires, Argentina, 21 April – 4 May 
2010 

Australia was represented by Mr Barry Lemcke, Department of Resources (Pastoral Production), Ms 
Margaret Thompson and Ms Anne Thompson of Maleny Dairy Buffalo, Australia. 

Buenos Aires is now a direct Qantas (747) flight of 13 hours duration from Sydney (14 hours return) 
and the flight was full in both directions. 

Buenos Aires, the capital of Argentina, is situated on the eastern seaboard of approximately midway 
from north to south of the country. The population is roughly double that of Australia. The area of 
‘continental’ Argentina is 2 780 400 square kilometres (km2) (Australia 7.68 million km2).  Currency: 
Argentina Pesos (ARS). 

Pre-Congress Course 

The Pre Congress Cheese Course was held at Lujan, about 40 km to the west at the campus of the 
Universidad Nacional de Lujan.  The University has a Pilot Plant Cheese factory on campus for 
students to learn the trade.  There were two background lectures on milk production and products from 
milk (elaboration), the first in Spanish by University Professor Dr Exequiel Patino and the second in 
Portuguese by Brazilian expert Dr Simplicio Oliviera. I was assured that I would be sent an English 
version some time later. 

Lecture 1 quoted the total world–wide production of all milks at 700 million tonnes/annum; of which 
the United States of America, India and China produce 75%.  The buffaloes share is around 15% and 
has the fastest rate of increase of the total since 1970, mainly due to India which had 56 million tonnes 
(produced in 2007) and rising at 3.5% per annum.  Buffalo milk is a richer source of nutrients; i.e. total 
solids in buffalo milk are 18% and 12% in cattle milk.  This favours buffalo in the recovery rate for 
products such as cheese, which is double that of cows’ milk.  This equates to 1kg of buffalo cheese for 
4-5 litres of milk compared with 9-10 litres for cows.   

In Brazil, the price values offered for buffalo milk is double that of cows’ milk and the retail price for 
buffalo mozzarella is $ARS16-20 compared with $ARS6-8 for bovine mozzarella. 

Hygiene pertaining to cheese production was explained in detail, including pasteurisation regimes.  
Pasteurisation is determined by a combination of heat and time - therefore, 73°C for 1 minute or 65°C 
for 30 minutes is equally satisfactory, depending on the cheese variety.  All of the recipes were 
presented. 

The 21 participants then moved to the University Pilot Plant and donned protective clothing and 
observed as six different products were prepared over a 6-hour period, including mozzarella, frescal, 
cottage cheese, yoghurt, Latin American white and ricotta. 
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Figure 1 Course participants at the University Pilot Plant 
 

Additions to some of the cheeses were salt (fine), chopped walnuts, dried peach and the herbs oregano, 
thyme and cumin (not all at the same time!!) Care needs to be taken not to use iodised salt in recipes as 
the Iodine is toxic to the bacteria used in cheese making. 

Buffalo yogurt does not need additional sugar due to its lactose content.  It is similar to plain Greek 
yoghurt but thicker.  

Another extremely popular local product is ‘Dulce de Leche’ which is a combination of milk and 1/3rd 
sugar heated at 150°C for three hours. The result is a rich caramel paste that is added to cakes, biscuits, 
toast, ice cream, etc., or just spooned direct from the jar.  It is basically a thick caramel paste which 
will keep a spoon standing upright in the jar.  It is slightly reminiscent of the flavour of condensed 
milk but with a stronger colour and flavour.  Argentina produces 125 000 tonnes per year (5.2% 
exported) and an average of 3kg/head of population is consumed yearly. 

Participants watched mozzarella being prepared by hand and machine and crucially how to test for the 
right time to ‘stretch’ the mixture. Some were able to stretch and form the balls themselves. You need 
to be able to withstand about 70°C of heat on the hands during this part of the operation. A pair of 
vinyl food preparation gloves does help to handle this temperature. 
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Figure 2 Breaking up the curd 
 

 

Figure 3 Breaking up curd by hand after maturation prior to ‘stretching’ 
 

 

Figure 4 Machine stretching the Mozzarella curd 
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The day was followed by a cheese (and wine) tasting session.  The cheeses made were tested by the 
Congress participants. 

The following day involved a visit to the Salamandra Dairy Farm, a goat cheese factory and the 
Suipacha Expo Rural Show. 

The Salamandra Dairy Farm is owned by an Economist Mr Javier Fraga and is extremely well 
documented, recorded and analysed.  Mr Fragoa calculates that the producer needs to be paid four 
times the price of cows’ milk to be viable.  The farm, which covers 80 ha is a very intensive operation 
(firmly temperate in climate) involving improved pasture, oats/maize and lucerne as the main 
operations.  The maize provides silage and grain for the operation. 

Calves are hand-reared in single cages out on pasture and moved daily to reduce spread of disease. 
Cows are milked twice daily.  The cows are pasture fed when available and maize silage fed daily 
before the night milking with 1-2kgs of grain given during milking, and silage/hay/grain fed in winter.  

Soyabean production currently provides a better return on this country as buffalo milk currently sells at 
only three times the value of cow’s milk. 

They have suffered badly in production over 2008-2009 due to drought conditions.  Buffalo are not yet 
back in the condition that they would like them to be in. Overall production averages have fluctuated 
between 6-8 litres/day.  The lowest part of the milk cycle occurs in Spring (July-September) almost 
half the summer peak of 20 000 L/month, due to low calving numbers in that period.  Milking times 
are 3.00pm and 2.00-3.00 am.  They try to maximize the pregnancy percentage of their two-year old 
heifers.  It is a measure of the herd productivity and was noticeably down during the drought. 

 

 
Figure 5 Calf rearing cages are moved daily to reduce faecal contamination (disease 

and parasites) 
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Figure 6 Part of the Salamandra milking herd on lucerne pasture. 

A visit was also made to the Goat (Cabana Piedras Blancas) Cheese Factory who are artisan dairy 
product and cheese-makers.  Their factory is well equipped with production areas and cheese making 
equipment, storage rooms, ripening rooms, chillers for loading out into vehicles. They also produce 
powdered goat milk should milk production be excessive.  The factory was not in production as it was 
Saturday but we were able to look at all the facilities and the many cheese products available, as well 
as experiencing a tasting session.  Dr Marcelo Lizziero showed participants over the works that he 
managed and also delivered a lecture during a session break in the cheese making, highlighting goat 
milk products. 

 

Figure 7 Goat cheeses in the ripening room at Cabana Piedras Blancas. 

The Suipacha Expo (Rural Show) featured many exhibits including cars, machinery, dairy equipment, 
Holstein cattle judging, food, crafts, etc and was well attended.  The Congress participants spent 
several hours at the Rural Show before returning to Buenos Aires. 
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The 9th World Buffalo Congress 

The Congress was attended by 473 people from 33 countries and was held in central Buenos Aires and 
was followed over 3 days with plenary sessions, paper presentations (in two simultaneous theatres) 
and posters presented at the Congress were hung in a separate area.  A poster detailing local Australian 
buffalo genetic results was presented to the Congress.  An 1100-page Proceedings Manual (published 
in “Revista Veterinaria; Vol 21, 2010 Supplement 1, Faculty of Veterinary Science, National 
University of the North-East, Corrientes, Argentina) which included all papers and a compact disc was 
presented to Congress participants.. 

The Pakistani contingent, it appeared, had to have come to the Congress with the message that the 
‘Nili-Ravi’ breed from Pakistan was the best milk producer in the buffalo world.  Unfortunately, their 
disease status precludes their export to many other countries, particularly Australia. 

The current world buffalo population is estimated to be 180.7 million which is a 20 million increase in 
the last ten years (96.4% are in Asia).  54.6% of the total are in India.  Buffalo milk accounts for 
around 68% and 57% of total milk production in Pakistan and India respectively.  Meat production 
from buffalo is 3.36 million tonnes per annum world-wide. 

The newest breakthrough in buffalo genetics is the availability of sexed semen from Italy at a little 
over twice the price of normal buffalo semen.  This will allow dairies to produce nearly all female 
calves (or bulls).  The outcomes are about 95% accurate for sex. The efficiency of the semen 
conception rates is yet to be confirmed. One of the presented papers summarised Italian economics of 
using sexed semen and mentioned that the technique worked well in heifers with their smaller 
uteruses, and less well in older cows. 

Neighbouring Brazil has the highest population of buffalo in the Americas with 3 million head and is 
rising rapidly.  It is the powerhouse of buffalo production outside of south Asia. 

Canada reported that they currently have around a thousand head; all in the last five years.  The 
transfer of the Vermont US business to Canada has enabled that rapid build-up from nothing (apart 
from bison).  It is interesting that they are doing well in cold country conditions. 

China is mapping the buffalo genome and that should make a huge difference in getting genetic 
progress in Buffalo. 

In Columbia for meat production, they have found that by waiting until males are 280-320 kg before 
castration, then growing the steers to 480-510 kg for slaughter, that the total weight gains are 
maximised, as the steers are not then in fight mode as the bulls would be (the animals are less active, 
hence higher weight gains are achieved). 

The Post Congress Tour: 

Day 1 

The Post Congress tour departed at 11.00 pm, after the Congress wound up at 7.00 pm, for the 
northern provinces of Formosa and Chaca with 2 days in Formosa and 2 in Chaca.  4 buffalo ranches 
were visited over 4 days as well as attending the 3rd National Buffalo Show.  There was a 16-hour bus 
trip to finally arrive at Formosa.  

Day 2  Farm 1: “Isla Verde Farm” 

This farm is in a 1300mm rainfall area and has been operating for 10 years and started to utilise the 
floodplains by using electric fences.  The herd consists of 90 breeders trained for milking.  They are 
currently in the constructing a dairy and are still hand milking with all milk being used to make a basic 
Creole ‘local’ cheese which is simple to make and sold fresh locally, however shelf life is short.  The 
herd is naturally mated which was started with Murrah crosses, pregnant at 2-years old. 
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The farm uses native pastures at 2 ha/head and have Brachiaria (Tully) and Pangola available.  The 
calves are left on the cows, so milking is once daily.  Next year they will start using Murrah semen 
from Brazil. 

All males are castrated to get a better price at the abattoirs.  The new dairy under construction is a four 
per side walk-through with access from the outside for the calf to suckle, to enable milk let down. 

 

  

 

 

Heifer group Murrah Mating Bull 

The milkers 

Yards are all timber including 
the crush 

“Isla Verde Farm” 
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Day 2 Farm 2:  Santa Ursula Dairy Ranch, Tatané, Formosa 

This was the “lunch stop” and a typical South American sumptuous barbecue was enjoyed by all.  
After lunch all walked to the yards where several groups of buffaloes had been assembled for viewing.  
This property runs 800 buffalo, 400 breeders 250 of which are in the dairy herd, 150 milked currently. 
They are Murrah/Italian mixture.  The cows are hand milked and also raise a calf, hence 1/day milking 
and then the milk is taken in cans to the dairy/factory for processing.  The dairy also milks a group of 
Holsteins and the milk can be blended for cheese making.  They make their own “Santa Ursula” brand 
cheeses.  The dairy is a six double-sided walk-through. The buffaloes use marsh country and the farm 
also runs a Braford/Brangus cattle operation. 

 

Santa Ursula Dairy Ranch:  Their own branded cheeses, a breeder/calf group in the yards and the 
barbecue South American style 

In Formosa there are 30 buffalo producers. 

Day 3 Farm 3: Don Enrique Farm, Basail, Chaco 

This farm is in 12-1300 mm AAR area. It has been in operation for 40 years running Brahman, 
Braford and Brangus cattle.  Improved grasses planted are Setarias, Pangola and Brachiarias.  They 
also grow some grain crops; sunflowers and sorghum.  Beef cattle are crossbred for improved 
production. Buffalo were started in 1992 to utilise the lower swampy country on the farm.  The breeds 
are Murrah and Mediterranean (Italian) and they are criss-crossed for hybrid vigour. This farm has 
almost 1000 breeders and turn-off young bulls and heifers.  Some are sold as weaners and others held 
longer for fattening.  The weaning weights in the cattle are 170 kg and in buffalo 180-210 kg.  The 
buffalo are run as a commercial herd for meat production on 1800 ha of lower country at a stocking 
rate of 1 head/ha. They claim a 3% calf mortality rate to weaning.  They have fattening areas in Santa 
Fe province on better country.  Calving rates are 78-82%. 
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The visit to look at some buffalo groups was very impressive.  About 5-6 gauchos had two different 
mobs mustered up to a vantage point on the edge of a huge swamp.  The three buses conveying 
Congress participants arrived and disembarked making their way towards the assembled buffalo with 
cameras clicking and whirring, and many approached the mob quite closely.  There was an expectation 
amongst some of an impending rush by the buffalo in the opposite direction, but they remained calm 
and showed no signs of nervousness.  This was a great tribute to the handling skills of the gauchos. 
The buffalo breeders were in great condition with plenty of calves also in good condition. 

 

Congress participants attended a Dinner and Show held by the Argentinian Buffalo Producers 
Association (AACB) where all the awards were presented for winning exhibitors at the 3-day National 
Buffalo Show at Corrientes.  

 

Ratoon sorghum crop, will 
provide excellent grazing 

 

Crowd pressure was quite intense! 

Gauchos in complete control! 

 

The gauchos always got plenty of attention 

“Don Enrique Farm” 
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Day 4   “Rincon del Madregon” Empedrado, Corrientes 

This property was another very impressive ranch.  Built entirely on floodplain country, the road and 
channel system has been formed by excavation of the channels to form the road ways that encircle the 
entire area. Total area is 14 000 ha with 60 km of internal roads and 70 km of drainage channels, with 
11 sets of yards and 35 paddocks.  Participants boarded a 50 foot semi-trailer with crate and hay bales 
for a 3-hour trip around the farm.  At 2 -3 points on the way the gauchos had mustered mobs of buffalo 
for inspection.  The property runs 7000 Brangus cattle (4600 breeder cows, 350 bulls and 270 horses).  
The buffalo breeder herd commenced in 1992 with nearly 100 heifers and the herd now totals 1045 
with 753 breeders.  Pregnancy rates over the 17-year period have ranged from 48.2% (drought) to 
85.8% and an average of 68.7%. 

Bulls are used for 5 years and are control mated at 2-4% bulls. Calf growth rates are 1kg/day whilst on 
the dam.  Vaccinations are carried out for the following diseases; Vibrio, IBR, DVD, Lepto and 
Brucellosis strain 19. Weaning is carried out at 7 months at 220 kg.  Buffalo weigh around 350-390 kg 
at 18 months and 440-480 kg at 24-25 months of age.  They do have an Artificial Insemination 
programme using Ovsynch synchronization protocol.  Buffalo lice are the only external parasites.  A 
lot of the grazing is native grasses and sedges.  The land is quite flat over most of the farm so there 
was conjecture over the destination of the water drained from the area; where does it go? 
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Transport for the farm tour 

 

This shows the channel from the road 
with buffalo mob and windmill 

 

 

Flat plain as far as the horizon 

 

“Rincon del Madregon” 



 

66 

The 3rd National Buffalo Show and Auction: 

The final stop of the tour was lunch and observation of the National Buffalo Show and Auction.  The 
main breeds were Murrah and Mediterranean.  Bulls, cows, heifers and weaners were available for 
sale. 

   

The highest priced bull (Italian genetics) was sold for ARS10 000 with others between ARS5000-8000 
and the best heifer (pregnant) was ARS3000, lesser ones ARS2500-2850. 1AUD = 2.96ARS (Pesos).  
Some fairly plain weaners sold for ARS1000.  Young males sold for ARS4.20/kg liveweight.  These 
Shows are held 3 times per year (two in Autumn and one in Spring). Heifers not guaranteed pregnant 
were sold for ARS1850. 

Other Observations 

Argentina has a predominance of the Murrah breed which is the dominant Indian breed and the 
addition of Italian to the mix appears to be popular. Swamp buffalo are only found in the northern 
South American countries and are definitely in the minority. 

Long lunches were a feature of the tour with plenty of beef, buffalo, wine and cheese.  The favourite 
type of meal was the outdoor barbecue with huge chunks of beef (and buffalo) roasted over coals and 
carved off onto your plate, plus rib bones and sausages.  Beef and cheese are also extremely popular 
items in the Argentinean diet. 

 

Heifers in the Auction ring 
 

Murrah heifers for sale 

 

Italian Bulls for sale 

 

Bringing stock from yards to 
auction ring 
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The Argentine cattle population is 50 million head, (100 000 buffalo and rising) and the countryside 
we saw was basically flat plain country with very little undulation.  There was a lot of swamp country 
and that is where buffalo are gaining popularity as they are able to utilise land that does not suit cattle. 

All cattle/buffalo work is carried out by the gauchos on horseback, for which the country is famous. 

The Argentinean Pampas is impressive to say the least. Mile after mile on the 1000 km trip from 
Buenos Aires to Formosa in the north of flat plain country with good soils it is easy to see how the 
cattle herd can be maintained at 50 million head.    

The Buenos Aires Liniers Saleyard processes 50 000 head of cattle per week in 4 days of operation. 
This is the largest saleyard in the world. 

The attendance at the Congress was a great means of keeping in contact with past and new players in 
the buffalo industry world-wide and provides leads where our own production potential can be 
improved e.g. the sexed semen has huge potential in increasing breeder numbers of purebred in a 
build-up phase or in the dairy situation where males are basically unwanted. 

The Rural Industries Research and Development Council is gratefully acknowledged for its funding of 
the trip and Minister Vatskalis approving the overseas travel.  It was a real eye-opener and most 
informative and enjoyable! 
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