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THE POTENTI AL FOR ANI MAL PRODUCTION IN THE ARI D ZONE

V. R SQU RES*

Sunmary

The physical and econonic environments for |ivestock industries
in arid Australia are outlined. The limts to growth of arid zone
ani mal production and some of the options for the future are considered.

Mil tipl e-use of these arid rangelands will assume greater signi-
ficance in the future with mning, recreation, tourism and aboriginal
| ands conpeting for space in the arid interior. There is no prospect
for greatly increased ani mal production fromthe arid zone. Achieving
| andscape stability is seen as the nobst pressing problem

. 1 NTRODUCTI ON

The arid and semi-arid |ands, rangel ands as defined by Perry
(1967), have resources which present to the pastoralists a very re-
stricted range of enterprise options. Cimatic, biological, and econ-
omc factors, virtually restrict rural production to the conversion of
native forages to neat or fibre fromrumnant |ivestock,

Unreliable climtic conditions represent an overriding influence
inthe arid zone and have led to the devel opnent of a systemof live-
stock grazing and narketing which is adapted to cope with erratic
seasonal conditions. "Recent events though involving sudden and un-
predictable falls in the price of wool, and nore recently beef cattle,
| ead one to conclude that despite a |ong-standing, denonstrated cap-
acity to cope with the effects of seasonal variation, pastoralists in
the zone are not as well equipped to deal with the very large incone
fluctuations which result when prices for produce becone depressed by
changes in world markets" (BAE 1976a). The sudden closure of narkets
overseas for beef has severely restricted the cattle nmanagers in their
option of controlling herd size through nanagement of volune of sales.
Wth restricted (in some cases zero) sales fromrenote arid zone
properties herd building and grazing pressure have risen to unpreced-
ented levels (B.A.E. 1975). Increased livestock nunbers will bring
greater pressure onto the rangeland resource, and may involve a run--
down of the resource base. Currently, extrenme fluctuations in prices
received and severe cost pressures are creating a difficult and un-
certain situation for pastoralists.

It is against this background then that this paper will consider
limts to growth of arid zone animal production and some of the op-
tions for the future.

‘*  C.S.I.R.O., Division of Land Resources Managerment, P.O Box 2111,
Alice Springs, N.T. 5750.
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II. LAND USE IN THE ARID ZONE

Although the arid zone (figure 1) represents a large area
5,700,000 km?) about 2,000,000 km? is not used for production of any
kind at present and the prospects for use in the future are not good
The settled or occupied |ands amount to 3,500,000 km?. Climatically
the zone is dominated by sunmer rainfall in the north and by winter
rainfall in the south. In general, the sumrer rainfall areas are
grazed by cattle and the winter rainfall areas by sheep although there
has been some shift of cattle into traditionally sheep areas in recent
years. (B.AE 1977)°. The relative novenents in sheep and cattle
nunbers may be partly attributed to market prospects for wool and beef.
The annual rate-of growth in beef cattle nunbers in the arid zone 'was
3.3%, about half that recorded in the non-arid regions (BAE 1976b.)
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Figure 1. Map of Australia showing extent of arid zone, numbers of sheep and
cattle, livestock density and areas of sheep — or cattle - dominance.
(After Wilson 1974)

The grazing land carries about 30 million sheep and 6 mllion
cattle, but these nunbers are reasonably static and are declining in
inportance relative to livestock nunbers in the more hunmid areas
(Wlson 1978). On average, about 70% of the occupied area of
Australia's arid zone is used for pastoral production; the proportion
varies between states, The trend is for less land to be retained in
pastoral use. Competing uses are mining, parks and wildlife reserves;
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aboriginal lands, and marginal cropping in the senmi-arid regions.

No extension of pastoral occupation of the desert fringes seens possible
except for minor incursions for short periods into selected areas. It
is likely though that any gains here would be offset by |osses through
desertification (Canpbell 1977). Desertification, as defined by FAO
(1977), is "the dinunition or destruction of biological potential of
land, which leads ultimately to desert-like conditions. It is an aspect
of wi despread deterioration of ecosystenms under the conbined pressures
of adverse and fluctuating climate and excessive exploitation.”

(a) Changes in grazing capacity

The lands of arid Australia have been grazed by sheep, cattle or
rabbits for periods varying froma few years in the nost recently occup-
ied areas to a 1little over a century in the oldest settled parts. In
that relatively short period there has been considerabl e degradation
(reviewed by Roberts 1976). Moore (1969) wites "In the sinplest terns,
the vegetation as it exists today, is less productive (in terns of animal
production) than the original vegetation and degeneration is still
proceedi ng. If a stable pastoral industry is to be naintained the
process must be arrested and reversed." Generally, arid zone plant
communi ties produce less dry nmatter per unit area for domestic |ivestock
than previously and fewer animals per unit area are supported (Newran
1974). Despite this there are large tracts of land for which little
change can be recogni sed as either degeneration or inprovenent attribut-
able to managenent. The major question would seemto be that of
det erm ni ng whether the present bal ance between the pastoralist and arid
zone ecosystenms is a stable one, both biologically and economnically, or
whet her such a bal ance can be found.

“In the arid zone, lowrainfall remains an overriding restriction
on production and any attenpt to develop these |ands along the lines of
intensification and increases in production that nay be envisaged for
hi gher rainfall areas is not feasible" (WIlson 1978). Drastic increases
in animal populations in the arid zone could lead to further desertifi-
cation. FAO (1977) in their Wrld Map of Desertification show one
fourth of Australia as being in danger, alnost all of it in the arid zone.
Newsome and Corbett (1977) ascribe the present situation to stocking by
|'ivestock and to the inpact of technology (Fig. 2).

Denuded & eroded

Endangered by technology -
Nuisance plants encroached Wﬂﬂmﬂl

Limit of arid zone

Figure 2. Sites of incipient deserts due to stocking by domestic livestock
and technology (after Newsome and Corbett 1977).
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(b) Multiple-use - options and conflicts

During the past decade we have witnessed a period of rapid expan-
sion and interest in exploration, production and devel opment of the
mning industry in the arid zone. About 37% of the total value of mne
production in Australia is derived fromthe arid zone. Acconpanying the
rapid growth in value of production was an accel eration in investnent
expenditure and enploynent (BAE 1976a). But overall, the mining
industry is characterised by relatively few operators enploying a | ow
percentage of the national workforce

A disturbing feature of mining legislation in some states is that.
it assumes that pastoralists have 'no rights to their land and that Crown
lands held under pastoral |ease have no value. No provision is made for
conpensation beyond the cost of inprovements and it totally ignores the
| essened val ue of inproverments of the |and retained

In recent years awareness of opportunities provided by the arid
zone for tourismand recreation has increased, culnminating in a large
number of people travelling interstate and away fromtraditional places
of interest in coastal areas. Tourismhas had little direct inpact yet
on the pastoral industry; inpact is restricted to destination resorts
such as Ayers Rock, and to narrow access corridors. But as the nunber
of tourists increase and as technol ogy (caravan design, off-road vehicles
etc.) is applied to the tourist industry we could see the results of
these recreational onslaughts manifest thenselves over a wider area. On
the positive side there is some scope for pastoralists to invest in
tourismas a neans of stabilizing their incones

Currently the relationships between nining, pastoralismand tourism
appears to be relatively harmonious, with few | and use conflicts. As
time passes, conflicts can be expected to increase as |and (space)

becones relatively nmore scarce. There is increasing pressure to set
asi de representative exanples of arid zone ecosystems. These noves, if
successful, would remove large areas from pastoral use. There is
reluctance on the part of governnent to permanently alienate |land for
non-comercial purposes, and allocate the finance to pronote the degree
of research required to study arid zone ecosystens but perhaps this
wi |l change in the not too distant future. No formof |and use has
yet emerged which involved the large areas that the pastoral industry
occupies. Wth the current economic circunstances of the pastoral
i ndustry some marginal operators may abandon their |ease hol di ngs
Bushfire risk, vermn and erosion control neasures demand that any
abandoned | and be managed (Perry 1974). Feral cattle, horses, canels
goats, donkeys and pigs are extensively distributed throughout the arid
regions of Australia (Leigh 1974). Feral aninmals are closely, associated
with donestic stock, particularly where the management of stock involves
extensive grazing, and will undoubtedly play a major role in the spread
of disease and in the creation of residual foci for major |ivestock
di seases (Murray and Snowdon 1976). Abandoned |ands could becone a
maj or refuge for feral animals. To date, |and that becones avail able
has been used to augnent the adjacent |eases. |If econonic conditions
deteriorate further sone land may not be taken up by pastoral interests
In that case an alternative formof management will be required

This last point becomes especially inportant in those parts of the
arid zone which are subject to Aboriginal Land Rights legislation. In
sonme instances aboriginals who acquire control of former pastoral prop-
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erty will undoubtedly continue to run cattle for profit. I'n other
situations a return to traditional usage is envisaged. The extent to
whi ch pastoral holdings in central Australia may be influenced by
current and future clains under existing Aboriginal Land Bights
legislation is not yet known.

Much of the land under claimadjoins existing aboriginal reserves
and no alienated | and under pastoral |ease has yet been clainmed (Fig. 3).

Source: Map of pastoral lands of N.T.
Boundary of arid zone Dept. Aboriginal Affairs, Alice Springs

Existing aboriginal reserves

3

Land under claim by aboriginals

Unoceupied land

Pastoral lands

Figure 3. Map of the Northern Territory showing the areal extent of aboriginal reserves,
pastoral lands and land under claim by aboriginals within the arid zone.

(c) People in the arid zone

The arid |ands of Australia have about 3% of Australia's popul a-
tion and this proportion is declining despite the build up in centres
like M. Isa and Alice Springs. Furthernore, the trend is toward de-
clining rural populations e.g. the on-farm population in western N.S.W
declined by 16% from 1961 to 1971 (Davidson 1976). Even a mmjor centre
like Broken Hill is already experiencing a reduction in popul ation
(Parkes 1973). The inplications in terms of labour for pastoral and
other industry-related pursuits are far reaching. Seasonal 1labour for
such operations as nustering, branding and shearing is harder to get.
The proportion of the on-farm labour expended by the property operator or
his fam |y has risen over the past decade and now accounts for up to 21%
of the total man-weeks worked on cattle stations in the Alice Springs
district (BAE 1974). Labour can be considered as a scarce resource as
the cost of labour increases and the number of people working in rural
industry declines. Perhaps because of this scarcity of labour, or be-
cause of the extensive nature of the |ivestock enterprise, labour
efficiency in terns of livestock units nmanaged per man-week is high in
the arid zone (BAE 1974). Technol ogi cal advances such as aerial
nustering and the replacement of horses by notor bikes are ways to
reduce labour needs.
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A factor of some inportance is the projection for total population
growth in Australia. |If, as seens likely, we achieve or approach zero
popul ation growh by the turn of the century (w.D. Borrie, pers. comm.)
we will continue to have an exportable surplus of red neat. This is a
probl em which will have to be faced. Despite a widespread optinistic
view that markets will aways exist for Australian farm products the

reality is less conforting. It would require an Australian popul ation of
25 million to consume all the beef produced in this country today, at
the current Australian consunption of 110 g/person/day. It is likely

that there will be an increase in cattle nunbers as sheep raising is
abandoned in many areas. This will exacerbate the problem of over
production

[11. AN MAL PRODUCTION IN THE ARI D ZONE
(a) Cattle

Beef cattle production is the principal rural industry in northern
section of the arid zone (Figure 1). The rate of growth in cattle nunb-
ers has been slower than in southern Australia. The relatively slow
growth in nunbers in the northern rangel ands reflects the conditions
under which the industry operates. There is virtually total reliance on
native pastures subject to spasnodically recurring drought and there are
managenment difficulties posed by extensive production in a sparsely pop-
ulated environnment; in contrast to southern Australia where the increase
in cattle nunbers has often been at the expense of sheep raising. Beef
cattle properties in the Northern Territory have, on average, a herd size
of 7,000 cattle. The nain enphasis in the cattle enterprise is on
breeding. Fat cattle are turned off in good seasons. Turnoff rates vary
bet ween regi ons but values of 22% and 26% are quoted for the Northern
Territory as a whole and the Alice Springs district respectively (BAE
1974).  The major proportion of the turnoff consists of steers between
one and four years (50% but fenal es over one year of age represent
about 30% of the total (BAE 1974). The relatively low reproductive
efficiency of beef herds in the northern arid zone has been well
docunented (reviewed by Entwistle 1974). Unfortunately, conparable
publi shed data from beef herds in the southern regions are not available
but Entwistle (1974) suggests that reproduction rates in beef herds in
the arid and sem-arid regions of N.S.W are higher

(b) Sheep
Wol production from Merino sheep is the principal formof Iand use

in the southern arid regions (Figure 1). The average size of sheep hol d-
ings in the arid zone is 15,727 ha with an average flock size of 3,900
sheep (BAE 1976b). Wol production per pastoral property was 22,975 kg
in 1972-73 (BAE 1976b). Low reproduction rates in sheep are a character-
istic of many areas of the arid or sem-arid regions, and marked geograph-
ical variations have been reported (see Entwistle 1974). The extent of
variations in lamb marking percentages and in wool production and their
relation to environnmental gradients has been reviewed by Brown (1974).

CGeneral Iy, wool production/head in arid areas is at |east as high
as in better - watered regions, but neat production is much less efficient
(Wlson 1978). The viability of the arid zone as a |ivestock producer
depends on its conparative cost advantage made possible by extensive graz-
ing and a low input of-resources. There seens to be no viable alternative
to the conclusion that the bulk of the arid lands will continue to be used
for the extensive grazing of sheep or cattle. Turner (1971) has suggested
scope for introduction of exotic breeds of livestock and there have been

80.



advocat es of possible new |ivestock enterprises based on newy donesti -
cated animals (e.g. eland), or the cropping of wild animals (e.g.
kangaroo, euro) but the prospect of any significant contribution to
arid zone production is not good (Tribe and Pratt 1975).

V. FUTURE CHANGES I N | NDUSTRY STRUCTURE

What is critical to the future of arid zone |land management at this
time is that rangeland livestock industries are in a severe and enforced
adj ustment period at a tine when the rural and urban econonic systens are
obvi ously uncoupled. Urban prosperity is now | ess dependent on rural in-
comes and the products of arid and seni-arid regions than ever before.
Overall, it can be argued that operators in the rangel ands are, in com
parison with their urban brothers, deprived of many of the benefits of
soci ety and experience a nuch |ower standard of commnity welfare. The
quality of life of people in the arid lands is, by their own account,
not equal to that of their urban brothers. Particularly |acking are
medi cal and dental services, educational services, and the supply of the
consuner itens made so desirable by the media.

Mannetje et al (1977) conclude that "Australia's beef production,
is particularly vulnerable and very dependent on world market trends. In
the short termthere does not appear to be much scope for greatly in-
creased beef production but, given increased world popul ation, increasing
buyi ng power and increasing shortages of energy and food grains, the |ong
termoutlook is one of greater demand for beef from|ow energy-input pro-
duction systens on |and that has no alternative use for food production.”
However, the nuch cited benefits of |owenergy input that are a feature
of rangeland grazing systens (Mdynont 1974) may be nore than offset by
the generally higher off-farmcosts of fuel and transport. As WIson
(1978) points out there is no real differential in favour of arid zone
grazing industries.

Survival of a hard core of very large, efficient pastoral enter-
prises over the next decade or two of sharp price fluctuations can be
expected: the exit of many producers who have reached an irrecoverable
econom ¢ situation because of recent and current crises is inevitable
(Wlliams 1976). The remminder of the producers between these two
extremes will survive according to their ability to effect econonies or
becone nore efficient in the operation of their |ivestock operation.

Declining levels of enploynent in the pastoral industries have |ed
to a decline in population and investnent in the towns that serves those
industries, accentuated by recent declines in beef prices. Conversely
the recent shift of Aborigines fromcattle stations to fringe settlenents
around pastoral towns has altered their character and function. In many
smal ler towns in the N.T. aboriginal welfare payments have becone the
principal basis for commerce in these towns.

(One spin-off fromincreased tourism mning and other non-pastoral
industry-rel ated economic activity in the arid zone is the inprovement in
communi cations, especially roads. Geater access to markets can't help
but inprove the ability of pastoralists to nove livestock (for sale Or
agistment) in tinmes of adversity or when market conditions are bouyant.

Better transport has advantages too; inproving the prospects for
a nmore integrated |ivestock industry where the arid zone concentrates on
breeding and the hunid fringe is responsible for finishing livestock for
mar ket .
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v. RESEARCH PRIORITIES
(a) Land
Any inmprovement in aninmal production fromthe arid zone nust
i nvol ve studies on ways and nmeans to achieve | andscape stability.
"There is a challenge for research to devel op managenent standards which
maxi m se for long-termecosystemstability rather than short-term ani mal
producti on. (Slatyer and Perry 1969). The questions posed by Canpbell

(1965) seem relevant in this context. "What we want to know i s whether
a new ecol ogi cal bal ance can be established which will enable an
econonmical ly viable cattle industry to persist indefinitely?" [If the

answer is no, then perhaps we shoul d withdraw these | ands from pastoral
occupation and concentrate on nore suitable areas of the continent.
Perhaps the answer will be conditional - a viable industry is possible
provided institutional changes are initiated such as enlargement of
holdings or redistribution of land. Still another very real possibility
that nust be faced is that arid rangel ands can only be used for pastoral
purposes as a slow mining proposition. In other words pasture deterior-
ation mght be inevitable if the land is to be used at all. Gven the
private and social capital already invested in the arid zone such a
policy could be politically attractive despite its long terminplications.
This serves to illustrate the fact that in social issues of this kind -
it israre that there is a single clear-cut goal.

(b) Aninals

There woul d seemto be five main areas of animal-oriented research
whi ch have rel evance to the arid zone.

(i). Forage and nutrition. Forage quality is the first limting
factor in rumnant production in many areas. Under rangeland conditions,
nost rum nants subsist wholly on forage and therefore the factors which
affect forage quality in turn affect the quality and quantity of rumn-
ant products. The nutritive quality of forage varies seasonally, in
periods of rapid growth (spring or wet seasons), protein content may be
nmore than 20% and total digestible nutrients can exceed 70% In other
seasons however, these values may be as | ow as 2% and 35% respectively.
Some grasses are adequate during only brief periods of the year, or
never. Because of this natural variability in forage quality, supple-
nentary feeding may be necessary during non-grow ng seasons to avoid
rumnant nortality. Supplenentary feeding is often necessary to nain-
tain reproduction level. However, supplenentary feeding is not always
profitable. Hence research to inmprove technol ogy of ruminant feeding
using nolasses, urea, millings, and industrial by-products and wastes
is especially inportant.

Plant introduction has had linmted success in the arid zone of
Australia. About 1,000 introductions have been assessed without any
not abl e success (K.W. Hyde pers. comm.). It nust be nentioned though
that the tests have not enconpassed the full range of soil types avail-
able. Establishment of exotic pasture species requires expensive
techniques and it seenms likely that some justification other than ani mal
production may be required if such a programis to be initiated. Sone
nmerit mght lieintrying to re-establish native perennial grasses in
areas where these have been lost and in trying to retain themin areas
where their survival is threatened. Rangeland nmanagenent has a najor
role to play in maintaining forage for grazing stock.
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(ii). Diseases and parasites. Losses from diseases and interna
parasites are generally not a serious problemin the arid zone but
perhaps nore inportant is the noribidity and its acconpanyi ng depressing
effect on livestock and |ivestock products (Yeates and Schmi dt 1974).

Di seases associated with reproductive |osses (e.g. brucellosis) receive
considerable priority but non-transmissible di seases also are a cause

of concern. There is still scope for work on parasites such as the
cattle tick (Boophilus microplus) and the sheep blowfly. The recent
work on chemical agents for mulesing of sheep (Pratt and Hopkins 1976)

of fers some pronise in protecting sheep against the sheep blowfly.

(iii) Reproduction and genetics. Runminant reproduction rates in
arid areas are about two-thirds of potential. Feed deficiency is the
first limting factor. Oten first calves are born when the cows are
3-4 years old. Cows may calve in alternate years. Long periods of
severe-under-nutrition may increase enbryo, neonatal, and naterna
mortality (Frisch 1973). Regardless of how the goal is reached, any
i nprovenent of reproduction rates will nean that a smaller breeding herd
of rmore efficient animals can produce the same or even |arger turn-off
than a larger less efficient herd. Because the payoffs are cunulative
i nprovenents in rumnant reproduction rate may be approached in so many
different ways (entwistle 1974, Hopkins. and Pratt 1976)

(iv). Products technology. Recent advances in neat technol ogy
include mechanical deboning, nmeat protein concentrates, and food
products from bl ood and visceral tissues, neat honogenisation and
extrusion and texturization of resultant fibres (Walker 1976). The
potential volume of such products is large especially fromarid zone
livestock. Wool and leather are two inportant products on which recent
research and technol ogy can have mgjor inpacts. The rising costs of
synthetic fibres (mainly by-products of petrol eun) have made wool nore
conpetitive (BAE 1975).

(v). Socio-econonmic research. Because the way in which pastoral -
ists and graziers organi ze and nanage their resources affects the supply
and cost of food to consuners, production-systens research focusses on
the organi zation and structure of the grazing enterprise, including such
aspects as efficiency of resource use, costs and returns, and econom es
of scale. Thus the socio-economic sciences are essential conponents of
any research programto guide research resource allocation

(c) Qptions

Rum nant productivity can be inproved by giving research priorities
to the following areas: (i) range inprovenent (ii) genetic resistance
and vector managenent, especially for tick borne diseases and bl owfly
control (iii) increased aninal unit production through inproved
conception rate and decreased foetal and perinatal mortality (iv)
devel opnent and eval uation of systens - biological, ecological
engineering, econonic and social - for resource use, rumnant production
and product utilization (v) devel opment of new productssuch as neat
protein concentrates and texturized products fromtrinmngs and edible
offals (vi) inprovenent of neat production through genetic selection
and (vii) supplenentary feeding programs designed to satisfy minerals, and
other nutrient requirenents of pregnant and lactating animal's, But one
m ght seriously question whether this is enough. The scope for intensi-
fication of the industry is limted in a way that perhaps does not apply
to the nore humid-regions. The allocation of research priorities is
often difficult and with the current austerity measures it is.hard to
justify animl production research that is not conpatible with Iong
term resource stability. The return for research effort is likely to be
lower in the arid zone than in the nore favoured areas
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Resource stability is clearly inportant and in the long run is
the type of research which is likely to pay off. Methodol ogy for |ong
termnonitoring of change needs to be applied (WIson 1978) since we
already have the guidelines (Perry 1976). Part of the task is to get a
hi gher degree of co-ordination anong agencies responsible for research
and extension services and to up-grade the |evel of extension personnel.
A need which is becomng nore apparent is to find out what the pastoral -
ists think. Rural sociology, a discipline we nore commonly associ ate
with small farmers on the humid fringe, has considerable rel evance to
arid zone pastoralists.

As Mannetje et al. (1976) have said "the role of extension in the
future is probably mre one of aimng at inproved efficiency and profit-
ability than the encouragenent of pasture inprovement and improved animal
practices per se. Wth the likelihood of continued uncertainty in beef
markets and prices, one of the principal roles of extension might be to
hel p producers offset the effects of fluctuations in income, by advising
on consolidatory neasures to be taken in periods of good incomes in order
to be able to weather the poor periods".

VI. CONCLUSI ONS

Despite the vastness of the arid zone and the |arge areas which
are currently unoccupi ed there-is no scope for large scale expansion of
ani mal production. The cost/price squeeze is, if anything, going to
favour the nore hunid areas, especially as higher fuel costs nake
transport expensive. The arid zone has, in the past, had a considerable
conparative advantage and the extensive nature of the operation made for
a high efficiency per man and per dollar invested. Some of this advantage
may be lost in future. Intensification of production is not a viable
option wthout greater safeguards to environnental stability. Research
priorities should be toward rangel and managenent, especially toward
nul tiple-use of these extensive public |ands. The soci o-economnic
sciences will play an increasingly inportant role in future.
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