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SUMMARY

There are few long term selection programs designed to increase milk 
production and adaptation to the tropics. The Jamaica Hope, the AMZ, the Sahiwal 
herd at Naivasha in Kenya and the more recent Indo-Swiss program in Kerala are 
examples. The AMZ program has now produced a breed which has been under 
selection for 30 years. The numbers are still small, but the breed has been 
exported to Malaysia, Sri Lanka, the Seyschelle Islands, and to Central America. 
This paper reports the current status of the program, and provides some estimates 
of the genetic progress obtained thus far.

INTRODUCTION

In 1955 CSIRO established a crossbreeding and selection program aimed at 
developing a dairy breed for Australia's tropical regions. In order to provide 
sufficient genetic variability for both adaptive and productive traits, a zebu by 
European crossbred population was established. Tw o Bos indicus breeds were 
chosen, namely the Sahiwal and the Red Sindhi, both imported from Pakistan for 
the purpose. The Bos taurus parent was the Jersey. Rigorous culling was 
practised among the original crossbreds; as many as 70% of all and F2 cows 
were discarded because of temperament and poor persistency. No attempt was made 
to persevere with cattle that could not be machine milked or failed to adapt to 
local management conditions (Hayman, 1972). Similar culling rates are now being 
reported amongst Friesian-Sahiwal crosses in the Queensland Department of Primary 
Industries AFS program.

A progeny testing program was established in 1962 using eight commercial 
herds in the subtropical regions of northern NSW. The number of cooperating 
farms subsequently expanded to 15. These herds were, at the time, predominantly 
Jersey, but there were significant numbers of other breeds, particularly 
Guernseys, Australian Illawarra Shorthorns and Ayrshire. More recent cooperating 
farmers had Friesian based herds, so that now each of these breeds is represented 
in the AMZ's ancestry. The proportion of Bos indicus has stabilised to between 
30 and 35%, with Sahiwal being the predominant component as a result of it's 
superior performance compared to Sindhi crosses.

The choice of the Jersey as the Bos taurus parent was dictated by its 
predominance, at the time, in the subtropical and tropical regions of Australia, 
and more importantly, by the results of the crossbreeding trials in Jamaica prior 
to the development of the Jamaica Hope. In this program, four European breeds, 
Jersey, Friesian, Guernsey, and Brown Swiss, were crossed to Sahiwal and the 
Jersey was considered to be the most successful of the four. Subsequently, in 
Australia as elsewhere, Holstein-Friesian breeds have dominated temperate 
dairying, and the small Jersey-like AMZ has been disadvantaged, particularly as 
market milk is paid on volume rather than quality in Australia. Later infusions 
of the larger breeds into the AMZ have increased body size, so that the present 
AMZ has a mature body weight of about 36O to 380 Kg.

During the last ten years CSIRO and the cooperators have released cattle for 
international sale. Almost a thousand cows and heifers have been exported to 
Asia and to Central America, a number almost as large as the recorded AMZ 
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population in Australia. As expected, these sales placed major strains on our 
ability to test young bulls, but in the end the benefits may be considerable. 
There are now over a 1000 AMZ cattle in Malaysia, approximately half of which are 
recorded for production on a farm run by Malaysia's Division of Veterinary 
Services. The performance of the AMZ's in the more stressful Malaysian 
environment is now of considerable importance to the program's breeding 
objectives, and the simultaneous progeny testing of bulls in the two environments 
allows an opportunity to assess genotype by enviroment interactions in sire 
rankings.

BREEDING OBJECTIVES AND SELECTION CRITERIA

The target environment for the AMZ is a hot, humid, environment in which 
management is primarily extensive. Supplementary feeding is uncommon in northern 
Australia and, in general, pastures have low digestibility. Ticks are uncommon 
in the area, but acaracide resistance and costs of tick control make resistance 
an important objective for northern Australia. Heat stress is responsible for 
major losses in production and fertility and, from the outset, heat tolerance has 
been considered to be an important objective. For the first 15 years of the 
program elite cows were chosen on fat rather than milk yield, and the same 
criterion was used in ranking bulls. The reason for this was that the area 
initially supplied manufacturing rather than fresh milk, and fat yield was the 
basis of payment. Rankings now include volume and protein yield.

In summary, the major objectives are tick resistance, heat tolerance, and 
improved yield. Other factors, such as temperament and adaptation to low quality 
feed are under the control of individual dairy farmers through culling and the 
nomination of elite cows.

Thirty to forty young bulls are bred each year from a group of elite cows 
chosen jointly by CSIRO and the AMZ cooperative. The current procedure is to 
present a list of BLUP rankings to the cooperating farmers togetther with nomin
ations for elite cows, and from this list, farmers may reject cows or present 
alternatives. Prior to the use of BLUP, cows were ranked by their first lacta
tion yields, with a correction for sire breeding value.

The number of young bulls is reduced to 10, first according to their 
performance in climate rooms, and then by their tick resistance. The measurement 
of heat tolerance, which incorporates measurements of sweating rates, respiration 
rates, rectal temperature and feed intake has been described by Allen and Donegan 
(1974). Tick resistance is determined by artificial infestation (Hewetson 1968, 
Utech et al. 1978). The trait has an estimated heritability of 0.4; with a 
culling rate of 50% the expected rate of genetic improvement is 3% per annum if 
the trait is uncorrelated with the other criteria.

The remaining 10 bulls are screened for semen quality, leaving about 8 bulls 
for mating. Initially these bulls were evaluated on their daughters performance 
using regressed least squares, but are now ranked by BLUP procedures. One or two 
sires from each cohort are then chosen to breed the next generation of bulls. 
The generation interval in the sire pathway is 7 years; therefore there are seven 
groups of bulls tracing back to the original selections in the first generation. 
This breeding structure minimises inbreeding in the rather small AMZ population. 
Recently, managerial factors have delayed the estimation of sire breeding values, 
and the generation interval in the sire pathway is closer to eight years.

As indicated above, selection for other traits is largely under the control 
of the cooperating farmers. The foremost among these was temperament, which is
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now very good, and was an important criterion in the original crosses. There has 
evidently been some culling on type, for the breed has developed a more uniform 
appearance and color. Since all selection has been on lactations uncorrected for 
length, there has been considerable selection pressure for increased lactation 
persistency.

RATE OF GENETIC IMPROVEMENT IN YIELD

Assuming that 10 sires could be tested each year, and that the top 10% of 
the AMZ cow population is used to breed bulls, Franklin et̂  jal. (1976) estimated 
that a potential rate of gain for milk production was 2.6% per annum. Neither of 
these targets have been met, largely because of overseas sales and economic 
declines in the Australian dairy industry. The number of young bulls proven 
annually has remained at eight, and the proportion of elite cows has been closer 
to 20% of the purebred herd. In the first generation, the average number of 
bulls progeny tested was five. Consequently, the predicted ma xi mu m gain was 
optimistic, and given the current structure, the true theoretical figure is about 
2% per annum. Also, these calculations assumed that the preselection of bulls 
for heat tolerance and tick resistance, particularly the former, wolud not affect 
the the improvement in milk production, and there are reasons to doubt that these 
traits are genetically independent. It was therefore important to obtain an 
estimate of the realised response in milk production.

A full cow BLUP analysis of the AMZ data has been used to estimate breeding 
values since 1981, and this analysis has provided an opportunity to estimate 
realised gain. Fixed effects for age and herd-year-season, together with random 
genetic and permanent environment effects, were estimated from nearly 10,000 
production records from 3300 cows, all of which were fully pedigreed. Of these 
approximately half were purebred AMZ's, and the remainder were crosses between 
AMZ bulls and European dams. In addition, genetic values were estimated for 127 
sires, 116 of which were progeny test bulls. There were, on average, 28 
daughters per progeny test bull. The heritability and of milk, fat and protein 
yield was assumed to be 0.25 and 0.4 respectively. No corrections were made for 
short lactations.

Estimated breeding values for bulls and cows were then regressed on year of 
birth. For sires, the estimated trend was 20.8 kg milk (1.4%) and 1.2 kg fat 
(1.5%) per year. The genetic trend amongst dams was somewhat less, about 0.7 in 
first cross cows, and 1.1% in 'purebred' cows. The cow population is genetically 
more heterogeneous than the sires. Halfbred cows show, as expected, approximate
ly half of the sire trend, indicating that there has ben essentially no genetic 
improvement amongst the European dams. AMZ cows, which by breed society rules 
are at least three quarters purebred, show an intermediate trend.

There are large sampling effects in sire means reflecting the structure of 
the progeny test program, and the small number of sires used each year. Because 
of this structure it is possible to partition the response into the relative 
contributions of selection amongst sires and dams of the progeny test bulls. 
These indicate an almost equal contribution from the two pathways. The realised 
selection differentials between the later generations of bulls are of the same 
order of magnitude as those in the earlier generations, indicating that compar
able responses should be attained in the future.

PERFORMANCE IN TROPICAL ENVIRONMENTS

Yields in the subtropical environments varies from about 2000 kg to 3500 kg 
per year depending upon the management. Since production is entirely from low
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quality pasture, such as kikuyu and paspalum, this performance is satisfactory 
and similar to the yields of other breeds in the region. However, the ultimate 
success of the program will be judged on the performance of the AMZ in the humid 
tropics. As indicated earlier, a sizable population now exists in Malaysia, and 
progeny test daughters from the Australian sires are now being milked. Limited 
data have been published by Sivasupramanium et aj.. (1982) showing that AMZ and 
Friesian importations had similar yields, and that both exceeded Jersey cows. 
However, calving intervals amongst the Friesian group were much longer than in 
the other two breeds, so that production per day of calving interval favoured 
AMZ's by about 25%.

In addition to the Malaysian herd, representatives of the AMZ and the 
Australian Friesian Sahiwal are now milking in a commercial herd in Darwin, 
Australia. This is an extreme area for dairying, with hot, humid conditions and 
poor quality herbage, especially in the dry season. Recent data has shown that 
both AMZ and AFS perform better than European breeds, but that the AFS cattle 
have a better reproductive performance (Alexander et al., 1984). The AFS group 
are mostly F 1 Friesian Sahiwal crosses, and a drop in yield is expected in later 
generations. At present, AMZ cows are averaging 2106 kg of milk with 4.5% fat, 
compared to Friesians with 1917 kg at 3.8%. The performance of progeny reared 
locally, compared to locally born European breeds, will provide more reliable 
data.

Information about the performance of other AMZ groups is unfortunately 
anecdotal. A breed evaluation trial, including the AMZ, the Kenyan Sahiwal, the 
Jamaica Hope, together with some of the emerging Indian and South American Bos 
indicus by taurus crossbreds would be valuable. Ultimately, every country in the 
tropics that wishes to establish or to improve it's dairy industry must establish 
a breeding program. Such programs require a long-term fiscal and scientific 
commitment, at least in excess of thirty years. There seems little point in each 
country embarking on such a program starting from first crosses when there now 
exist several populations well advanced in breed development.
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