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THE | MPACT OF VERTEBRATE PESTS
ON ANl MAL  PRCDUCTI ON
PARTI CULARLY N NEW SQUTH WALES

| NTRODUCTI ON
G E. ROBARDS*

O the many factors which affect animal production, wildlife is one of the
few which has rarely been considered by the Australian Society of Animal Produc-
tion. A variety of non-domesticated mammals are closely associated with the
livestock industries and those which cause production losses are referred to as
vertebrate pests in this contract. In some States this definition is carried
further by the legislative declaration of pest status. For exanple, in NS W
rabbits, feral pigs and wild dogs are proclaimed as Noxious Animals under the
Pastures Protection Act, 1934 and the legislation requires landholders to thorough-
Iy suppress and destroy themat all times. Similar laws apply in other States.

In addition to the deleterious effect which vertebrate pests have on |anb-
ing percentages, pasture condition, fencing and watering facilities, some pose a
nmejor threat as potential reservoirs and vectors of exotic disease. Research has
generally been aimed at greater understanding of the biology of vertebrate pests
with a view to the devel opment and testing of better control nethods.

The following papers review the current state of know edge, and nake par-
ticular reference to the New South WAl es Department of Agriculture's current
research programmes on feral pigs, rabbits, wld dogs and the testing of contin-
gency plans for the control of vertebrate pests in the event of an outbreak of
exotlc disease.

THE I MPACT OF FERAL PIGS ON LIVESTOCK PRODUCTION AND
RECENT DEVELOPMENTS |N CONTRCL

PETER H O BRI EN**

Feral pigs are simultaneously perceived as a potential national disaster
(in terms of exotic disease) by some and as an export commdity and hunting asset
by others. Sonewhere in between, they are viewed as an inportant vertebrate pest
which reduces the profitability of agriculture. Reconciling these diverse values
and the conflicts which inevitably ensue is a conplex problem - one which enmpha-
sizes the need to evaluate the feral pig in specific situations, and to avoid the
appeal ing, but msleading, tendency to generalise.

At worst, the damage caused by feral pigs and the cost of control can make
specific livestock enterprises uneconomical. For exanple, lanb predation by feral
pigs has been a major factor in enterprise substitution from sheep to cattle in
areas adjoining the Mcquarie Murshes in New South Wl es. On a smaller scale,
"pig problemareas’ on many properties are relegated to low risk or |ow value
producti on.

HOW FERAL PIGS LIMT PRODUCTI ON

Feral pigs limit animal production in a number of ways (Table 1). Where
possible these losses have been quantified, although the figures may represent
extreme values (high and low) and be specific to the location evaluated. Never-
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Private Mail Bag 19, Trangie, 2823.
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theless, it is clear that feral pigs have a range of effects on animl production
and the cost of damage can sonetines be extrenely high. Further, the overall
extent of losses may be underestinmated, particularly those associated with |anmb
predation. Because feral pigs are crepuscular or nocturnal in their activity
(Gles 1980; Pavlov and Hone 1982), diurnal observations of pigs or predatory
activity are relatively rare, and landholders are likely to underestimte the num
ber of animals present. Further, feral pigs consune nearly all of the carcase of
Ian’(rj)s killed (Pavlov and Hone 1982), so there is usually little direct evidence of
predat i on.

Table 1 A summary of damage and | osses caused to |ivestock production in
Australia by feral pigs

Damage (Location) Ext ent Sour ce
Lanb predation/injury  Lanb marking reduced from Plant et al. 1978.
(Goodooga, N.S.W) 117% (pigs absent) to 80%
(pigs present)
(Nyngan, N.S.W) Reduction in lamb marking Pavlov et al. 1981.
varied between years - from
nil to 38%
Predation on |anbing No concl usive evidence Pul lar 1953; Tisdell 1982.
ewes/ weak sheep
Pasture damge Standing green grass matter Hone 1980.

(Tenterfield, N S W) reduced 74% (introduced
pasture), 98% (native pasture)

Fl ock harassment Pigs less than 100m from flock Pavlov and Hone 1982.
(Nyngan, N.S.W) caused disturbance on 78% of
observations
Endeni ¢ di sease Brucella suis : 34% of animals  Keast et al. 1963, Norton
transm ssion (Ayr,Qld) tested and Thomas 1976.
Leptospirosis, Tubercul osis, Pul lar 1950; Letts 1964,
Spar ganosi s Keast et al. 1963; Mirray
and Snowdon 1976.
Damage, forage crops; Tisdel | 1982
watering facilities;
fences
Exotic disease: Pul lar 1950; Mirray and
potential cost; research Snowdon 1976; Geering
costs ; cost of pre- 1981; Hone and Bryant 1981.
par edness

In addition to the direct losses associated with predation, there are in-
direct losses to the producer including decreased production as a result of
harassnent, increased incidence of mismthering and a decreased rate of genetic
gain.  Sheep management can al so be conplicated by the need to select |ocations
for lanmbing with a low risk of predation by feral pigs, and by variable predation
hanpering the identification of unrelated fertility problens.

The identification of economic [osses in animl production does not neces-
sarily mean that these |osses can be economically reduced. First, spillovers from
other activities may change the net value of the feral pig in specific situations
(Tisdell 1982). For exanple, even where feral pigs can be practically controlled,
the net value of capturing and selling feral pigs may exceed the difference be-
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tween the cost of control and danege saved. Second, where |osses are marginal or
the cost of control is relatively high, damage control may be unecononical.
Management policies recognizing this problemhave recently been suggested for
parts of New South Wales (Bryant et al. 1984).

BIOLOGY AND BEHAVIOUR RELEVANT TO CONTROL

Feral pigs require adequate cover and water. Gven these nminimal require-
ments, they are dietary and habitat opportunists, with a potential rate of increase
which is uncharacteristically high for an ungulate. In addition, feral pigs are
highly mobile and non-territorial. These attributes are central to their success
as feral animals and inpact as vertebrate pests.

Feral pigs occur throughout New South Wl es, Queensland and the Northern
Territory, and are nost abundant in areas of dense cover, permanent water and |ow
human popul ation density. Fewer animals occur in other States, where pig popul a-
tions tend to be restricted to specific areas. The novement and dispersal patterns
of feral pigs are critical behavioural conponents of effective control. Limted
Australian data (G les 1980) support observations from el sewhere that feral pigs
are relatively sedentary, and have large hone ranges which overlap extensively.
Together with dempgraphic data, information on the rates of dispersal and re-
colonisation of feral pigs following control is needed to specify the nost effect-
ive frequency and intensity for control programes.

RECENT DEVELOPMENTS | N RESEARCH AND CONTROL

On the bases of econony, efficiency and accessibility, poisoning is a
widely used means of feral pig control in Australia. Compound 1080 (sodium mono-
fluoroacetate) is the only toxin recommended for use against feral pigs by the
N.S.W Department of Agriculture, and is the agent most widely used on a State and
national basis. However, 1080 has some disadvantages: it has no antidote; is
highly toxic to canids; is relatively quick acting and may result in bait shyness;
and causes frequent voniting in feral pigs (McIlroy 1981; 1983). Equally i npor-
tantly, nortality after poisoning has been unacceptably lowin sonme field
situations (Hone and Pedersen 1980) and under experinental conditions (Hone and
Kleba 1984). Recent experimental evidence indicates that the feral pig may be
much | ess sensitive to 1080 than previously believed, with a cal culated LD50 under
unstressed, unfasted conditions of 4.36 mg/kg (95% confidence limts; 2.01-7.43
mg/kg n=60) (P. O Brien and B. Lukins unpublished data). Further, the response of
feral pigs to specific doses of 1080 is highly variable.

In response to these factors, alternatives to 1080 for feral pig control
are being evaluated. Hone and Kleba (1984) have demonstrated that the anticoagu-
lant, warfarin, has potential in this role. It is both highly toxic andacceptable
to feral pigs, is relatively slow acting, and has an effective antidote.

Recent|y devel oped anticoagul ants have proven even nore toxic to feral pigs in
prelimnary evaluation (P. OBrien and B. Lukins unpublished data). These agents
show considerable promse as safe and effective alternatives to 1080.

VWere feral pigs occur in high density in relatively open, but inaccessible
habitats, shooting fromhelicopters is becomng established as an effective neans
of control. Extensive riverine flood plains and marsh systems, such as the
Macquarie Marshes, are particularly suitable sites for aerial control. During the
past five years, regular shoots have been undertaken in the Mcquarie Marshes,
conbined wth habitat nodification and nmore conventional forms of control. 'Catch
per unit effort’ data suggest a consistent decline in feral pig nunbers as a
result of this strategy (Fig. 1). The optinmum frequency of control using heli-
copters and its cost relative to alternatives has not yet been assessed.
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Figure 1  Effect of repeated helicopter shooting of feral pigs in the Mcquarie
Marshes.  (Data includes all flights > 3 hours duration). (R Hosie
and T. Korn, pers. comm.).

Feral pigs are highly regarded as game meat in European markets, particu-
larly West Germany, and the commercial harvesting of feral pigs for export has
devel oped rapidly in Queensland and New South VWl es over the past two years. Pro-
ponents of commercial harvesting argue that it is a valuable adjunct to comercial
control and has effectively reduced feral pig density in many areas. The latter
notion is supported by the fact that 107,715 feral pigs were processed at packag-
ing plants in Sydney and Brisbane between 1.7.84 and 31.12.84 (T. Korn, pers.
comm.). Critics of the industry argue that it is dependent on pig nunbers and
therefore there is a vested interest in maintaining supplies, that harvesting
pl aces practical and |egal constraints on conventional control efforts, and that
only large aninals are taken.

Two factors caution against any dependence on harvesting achieving long-
termcontrol. First, sinilar ventures have floundered in the past when drought
has conpromi sed the quantity and quality of animals that could be obtained
(M Sheehan, pers.comm.). Second, the industry is relatively unstable, with un-
certain continuity of demand, and suppliers responding opportunistically to market
forces.

CONCLUSI ONS

National estimates of the actual potential inpact of feral pigs on aninal
production may be intuitively and politically satisfying, but they are unlikely to
be accurate and rarely have either biological or operational relevance. This is a
consequence of sparse data and the conplex way in which the net value of feral pigs
varies with time, place and observer. The need for caution in interpreting large-
scale estimtes of damage by feral pigs is generally recognized by those who make
the estimtes (Benson 1980; Tisdell 1982), but rarely by those who use them

Although | have resisted the reviewer's tenptation to generalise feral pig

inpact from the property to the nation, it is apparent that this animal is an
important and underestimated liability to Iivestock production in Australia. In
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the event of exotic disease being transmtted by, or established in feral pig
populations, national estimates of losses wil 1 be appropriate.

The present distribution and abundance of feral pigs, conbined with their
adaptability and the costs of control, militate against eradication as a manage-
ment option. Instead, safe, effective and econonmic control of this pest is an
attainable objective in nost situations. The means by which this is achieved need
to acconmodate the problenms of specific areas, and are likely to become increas-
ingly refined as new and inproved techniques are devel oped.

THE | MPACT OF RABBITS ON LIVESTOCK PRCDUCTI ON
3. D. CROFT*

The deliberate release of European wild rabbits near Geelong (Victoria) in
1859 and their subsequent spread was a disastrous event for the grazing industries.
Wthin 40 years rabbits had become established throughout the continent, nostly
south of the Tropic of Capricorn, and now inhabit approximately four nillion
square kilonmetres. Rabbits range from subal pine areas to stoney deserts, and sub-
tropical grasslands and wet coastal plains, preferring nediterranean-type climtes
(Myers 1970).

CSIRO and to a lesser degree State organisations, have extensively studied
the biology, ecology, distribution and behaviour of rabbits. Mst studies have
been directed towards devising effective techniques to reduce rabbit nunbers.
There is little quantitative information on the effect of rabbits on agricultural
production in Australia.

Estimates of econonic |osses have been derived by conparing returns with
and without rabbits present or before and after the advent of myxomatosis (Thonpson
1951; Fennessy 1962; Bronell 1972). Even in the absence of quantitative data any
conpetition for pasture inposed by rabbits nust be considered detrinmental to Iive-
stock production.

RABBI T CONTROL MEASURES

For the past 125 years, the:control of rabbits has been the responsibility
of the farmer and each State Government. In this time rabbit populations have
been subject to natural control nechanisms such as predation (cats, foxesraptors),
climtic factors (drought and flood), disease (Coccidiosis), and nost inportantly,
biological control by nyxomatosis. Even with the addition of sophisticated nethods
of poisoning, funigation, harbour destruction and the rabbit flea as a vector, some
[ andhol ders have been unable to reduce rabbit populations to an acceptably |ow
level. It is difficult to determne whether this is due to the hardy nature of
the animal, the cost of control, or farmer apathy.

Prior to 1950, arsenic and strychnine poisons, trapping and digging out were
the major control techniques used against rabbits. Because of the labour intensive
nature of these techniques it is understandable that the advent of myxomatosis in
the 1950's was considered a major breakthrough. This killed over 99 percent of
rabbits infected, causing a major reduction in rabbit populations. However, the
di sease has becone steadily less effective due to viral attenuation and the
genetic resistance of rabhits. The reducing effectiveness of nyxomatosis has |ead

*  New South Wles Department of Agriculture, Agricultural
Research Station, Cowa, 2794
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to greater use of poisons (particularly 1080) and techniques such as funigation
and warren ripping, either as individual programmes or in conbinat ion.

Wi | e nost Australian graziers are aware that rabbits at high densities
cause pasture degradation over time and possible loss of Iivestock production,
many consider that controlling rabbits at noderate to | ow densities is not a viable
proposition. In a Western Australian survey of farmers attitudes towards the con-
trol of rabbits and weeds, over half (58.7% stated that nore effort should be put
into rabbit control, yet one third (30.9% felt the main responsibility lay with
local and State governnents (Sexton 1975). This attitude is likely to remin
until a nonetary value can be placed on the inpact of rabbits onlivestock enter-
prises.

RABBI TS AND PASTURE DEGRADATI ON

Rabbits conmpete with sheep for available pasture, and when they co-exist,
pastures degenerate and soil erosion can occur (Cannon et al. 1973). There is
wel | docunented evidence by British workers (Fenton 1940; Phillips 1953; Watt
1957, 1981) that rabbits damage pasture bhoth quantitatively and qualitatively.
For exanple, Thonpson and Worden (1956) showed that rabbits depressed ryegrass and
clover swards, allowing weeds to invade. A sinilar study in Australia by Mers
and Poole (1963) found that a relatively |owto noderate rabbit density (25-50 per
hectare) depressed total yield by as much as 25% They further stated that rabbits
were nore conpetent than sheep in selecting seedlings, seed and roots - itens which
are intimtely related to pasture stability. Wod (1984) has pointed out the in-
sidious nature of rabbit damage even at |ow densities in the Australian arid zone,
and that conplacency and inaction will produce continual depradation.

In Western Australia, Gooding (1955) found that a light rabbit infestation
coul d cause | osses of 10%, but heavy infestations coul d cause 100% | 0ss. He al so
noted that species conposition changed with the mpst succulent and nutritious
plants disappearing first. Using biomass estimates, B. Cooke (pers.comm.) sug-
gested that large rabbit popul ations can account for about 60% of the total grazing
pressure in the pastoral |ands of South Australia. He also estimated that even
when there were only two rabbits per warren the grazing pressure was about 30% on
these pastures.

Costin and Moore (1960) found that the instability of a slope could be
amplified by burrowing which led to landslips and the stripping of vegetation.
Myers and Pool (1963) also found that rabbits left soil bare by removing |arge
amounts of vegetation and scratching for clover burr. Not only did this allow
soil erosion to occur but on bare areas undesirable species such as Patterson's
Curse (Echium plantagi neunjy became doninant.

RABBI TS AND LCSS OF AN MAL PRCDUCTI ON

A maj or consequence of pasture damage caused by rabbits is a reduction of
carrying capacity and loss of animl production. The ratio of rabbits per sheep
equi val ent has been estinmated as between 6 and 15 (Minro and Wight 1933; Wodzi cki
1948; Thonpson 1951). Cverall, | have found a ratio of 9:1 the nost realistic and
accept abl e.

Fennessy (1962) reported that 45 million rabbits were harvested in Australia
during 1955-56, which is equivalent to 5 mllion sheep using the 9:1 ratio. This
harvest was probably only a small percentage of the actual rabbit popul ation at
that time. In noderate to low rainfall areas where sheep rely on natural pasture,
and often browse salt-bush and small shrubs, grazing by rabbits led to a nmuch re-
duced carrying capacity.
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While there is little documented evidence of the |oss to the sheep industry
caused by rabbits, even less is available to substantiate losses in the cattle
industry. There are anatomical differences and variations in vegetation prefer-
ences between sheep, cattle and rabbits. Mers and Bults (1977) state that
"irrespective of where they live rabbits prefer soft, lowfibre, highly nutritious
annual grasses, legunes and herbs". Cattle, on the other hand prefer longer and/
or stalkier grasses and have limted ability to forage on clover burr or grass
seed which can be utilized by rabbits or sheep. Cole (1973) considered rabbits a
grazing conpetitor with cattle particularly because of their ring-barking of shrubs.

VWhere rabbit densities are not manipulated prior to a drought, the anount
of available feed is further linmited by the rabbit population. The control of
rabbits prior to a drought may mean the difference between a grazier maintaining
stock or losing them through starvation or forced sale. Mrtin and Atkinson (1978)
considered that the probability of a grazier surviving a drought with nininumloss
gf prr?ductivity is inversely related to the rabbit density at the start of the
rought.

CURRENT RESEARCH IN N S.W

The New South Wl es Departnent of Agriculture is quantifying the effects
that rabbits at medium and |ow densities have on sheep |iveweight and wool produc-
tion. Using four different rabbit densities on uniform pastures, sixteen 0.25 ha
plots are stocked with two sheep (equivalent to the district average) and with
rabbits at either 0, 6, 12 or 18 per plot. Data are being collected every six
weeks on sheep (liveweight, fat depth and wool production), rabbits (weight,
breedi ng condition and reproductive rate) and pasture (conposition, heights and
vegetation change).

Prelimnary results show a trend of inproved sheep liveweight and fat depth
in plots without rabbits. In other groups there are indications of an inverse
relationship between rabbit nunbers and factors such as Iiveweight and fat depth
(Table 1).

Table 1 Mean sheep |iveweights and fat depths for each of four rabbit
densities after six nonths

Rabbits/ Sheep Fat
.25 ha liveweights (kg) depths (mm)

0 44.9 1.7

6 45.4 1.8

12 42.0 1.2

18 41.6 0.8

THE | MPACT OF WLD DOGS ON LI VESTOCK PRCDUCTI ON
P.J.S. FLEMNG* and D. ROBI NSON*

Wild dogs (dingoes, feral dogs and hybrids between the two) have been impli-
cated as predators of livestock in Australia since the early development of the
grazing industries. They are widely distributed throughout eastern New SouthWales
and Victoria, particularly in the ranges; in all except the central and central-
southern areas of Queensland; and throughout the Northern Territory and nuch of
Western Australia, particularly in the Kinberleys and Fortescue River/Pilbara
regicns, and northern South Australia.

* New South Wales Department of Agriculture, Agricultural Research and
Advisory Station, Gen Innes, 2370
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In Queensland and South Australia areas ‘'outside' the dingo barrier fence
have the highest densities of wild dogs. In New South Wales, Victoria and the
Pilbara region wild dog predation occurs in sheep country adjacent to well-tinbered
uninproved or crown lands, while in central and northern Australia calves are the
nost commonly attacked livestock. Poultry and goats are-also subject to predation
in closely settled areas.

EFFECTS ON LI VESTOCK PRODUCTI ON

Macropods are dominant in the diet of wild dogs, domestic livestock compris-
ing only a small proportion of their food intake (Coman 1972; Witehouse 1977,
Newsome et al. 1983). However, the activities of wild dogs in grazing areas are
not restricted to killing to satiate hunger and nost stock kills are not consumed
(Thonson 1984a).  Additionally, large losses of livestock can often be attributed
to a single aninal.

Various studies dealing with the total nunber of Iivestock killed by wild
dogs identify sheep as the nost adversely affected species. From 1958 to 1962, an
estimated 21,567 sheep were lost to wild dog predation from 212 properties in the
New Engl and region of New South Wales (Wight et al. 1963). A second survey of 600
[ andhol ders in north eastern New South Wl es showed that |osses were small on aver-
age but could be severe in individual cases. Seven percent of sheep properties ex-
perienced annual |osses of 5% or greater, and 84% suffered only occasional killings
or none at all (Fennessy 1966). CQther direct costs of predation by wild dogs in-
clude dog-proof fence erection and maintenance, veterinary costs for injured stock,
and control costs, particularly labour. Saunders and Korn (this contract) have
dealt more fully with the costs of wild dog control.

There are also indirect costs associated with the presence of wild dogs.
Some |andhol ders change their |ivestock enterprises by reducing sheep nunbers, in-
creasing the proportion of cattle or change to cattle only, leading to a loss of
profitability in some cases. Estimates by Wight et al. (1963) indicated that
['andhol ders in wild dog areas could increase their sheep nunbers by 37% if wild
dogs were not present. Harassment by wild dogs also may lead to nisnothering and
production losses. Land values can be affected by proximity to wild dog inhabited
lands and devel opment curtailed.

WIld dogs are inplicated in the spread of certain diseases. Coman (1972) and
Durie and Riek (1952) suggest that a wild dog-macropod Sylvatic cycle maintains a
high incidence of helmnth parasites, particularly hydatids (Echinococcus
granulosus) in donestic cattle. WId dogs could al so be inportant reservoirs of
Infection for the rabies virus if the disease becomes established in Australia
(Murray and Snowdon 1976).

Some |ivestock producers consider wild dogs to be beneficial as wild dog pre-
dation may control macropod popul ations (Caughley et al. 1980; Shepherd 1981) and
hence reduce conpetition for herbage between macropods and cattle. However, it
woul d appear that owing to overlapping but generally different food preferences
conpetition between domestic grazing animals and macropods is unlikely, except
under drought conditions (Dawson et al. 1975).

Feral pigs are a serious agricultural pest (Hone et al. 1981) and a potential
reservoir for exotic diseases (Mirray and Snowdon 1976). On the basis of a survey
of bounty data, Woodall (1983) concluded that dingo predation had a significant
effect on feral pig populations in Queensland. However, if wild dog nunbers were
sufficient to control feral pigs, one would intuitively assume this benefit to be
nmore than offset by predation of livestock, particularly in sheep grazing areas.
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WLD DOG CONTROL MEASURES

Gaziers rely on four nmethods of control; exclusion fencing (netting and/or
electrified), poison baiting, trapping and shooting. Dog-proof fences, maintained
by governnent and Iandhol der contributions, extend for many hundreds of kilonetres
along the north western boundaries in New South \Mles and across central South
Australia and Queensland. In other areas exclusion fences, erected and nmaintained
by graziers, separate grazing areas from wld dog inhabited |and.

Two poisons are in use to control wild dog popul ations, sodium monofluor-
acetate (1080) and strychnine (not pernmitted in some States including New South
Wales). Poisoned neat baits are either placed by hand where wild dogs are likely
to locate them or dropped from aircraft into inaccessible, wild dog inhabited
terrain. In New South Wales aerial bait is restricted to areas where hand baiting
is inpracticable, and is strictly controlled by the Department of Agriculture.

The aim of wild dog control is to prevent Iivestock |osses rather than elim
inate all dingoes. By creating a wild dog-free zone between grazing land and wild
dog popul ations the chance of contact between dogs and stock is linmted. Research
in Western Australia (Thonson 1984b) has shown the "buffer zone" strategy to be
effective. A 15 to 20 kmwide area, outside stock boundaries, was alnost cleared
of wild dogs by aerial baiting programmes. Dingo groups slowy becane re-
established into these zones but it took two years for wild dogs to cross the
buffer into sheep country.

The steel-jawed 1=g trap is another conmmon nmethod of reducing wild dog
nunbers, particularly when dealing with dogs which will not take baits and in areas
where 1080 baiting is prohibited. Shooting is usually opportunist, although am
bushes are sometimes set. Drives, where beaters frighten wild dogs towards a line
of shooters, are also used to renove troubl esone dogs.

FURTHER | MPACT EVALUATI ONS

In New South \les the Department of Agriculture is conducting two surveys
throughout the coast and tablelands. One is a continuing survey of the |ocations
of wild dog attacks and the nunbers of livestock killed or mauled (Table 1). Pre-
dictably, sheep are the nost vulnerable of Iivestock.

Table 1  Reported livestock |osses due to wild dog predation for 26 eastern
NSW Past ures Protection Boards for the period January, 1982 toMarch, 1985

Livestock species Total No. killed Total No. mauled
Sheep 16,196 3,269
Cattle 481 184
Goats 300 35
Poultry 238 87
Other/Unspecified 87 59

The aim of the second survey is to estimate the economic¢ inpact of wild dog
predation. From July 1984 to January 1985 six of 91 randomy selected graziers in
north eastern New South Wil es suffered sheep | osses to wild dogs and 13 experienced
predation of calves. Nine percent (188 head) of all sheep deaths and 10% (59 head)
of all cattle deaths were attributable to wild dogs. A total of 409 man days were
spent in wild dog control and prevention activities. Research by government in-
stitutions throughout Australia includes: studies of the interaction of sheep and
dingoes; testing the buffer zone concept; the devel opment of a humane leg trap;
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i nprovenent of control techniques such as fencing and baiting: taxonomic investi-
gations; development of attractants; non-target effects of baiting and trapping;
and popul ation biology and general ecology of wld dogs.

A nunber of ecological and social issues conplicate-the central task of de-
vel oping cost-effective methods of reducing wild dog predation. These issues
include the conservation of pure dingoes and non-target wildlife species; problens
associated with hybridization; conflicts of interest caused by proximty of agri-
cultural land to National Parks and vacant crown |and; and organizational difficul-
ties between wild dog control bodies.
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THE COST AND | MPLI CATIONS OF VERTEBRATE
PEST CONTRCL TO LIVESTOCK | NDUSTRI ES

GLEN SAUNDERS* and TERRY KORN**
| NTRODUCTI ON

It is extremely difficult to quantify the cost of |ivestock productionlosses
through vertebrate pests due to the nature of their behaviour and the type of
damage they cause. In some areas these | osses are not always identified and are
sinply included as part of the overall environmental linitations on the obtainable
level of livestock production. W suggest that this occurs because the rural com
munity is not aware that a problemexists and is unwilling to initiate control
unl ess the damage is perceived to be economically inportant. There is also a re-
lated lack of know edge of control techniques or strategies and how to inplenent
them These problens are also identified by Swanson (1976), Appl eton (1982) and
Gant (1982).

In this paper we discuss the cost and effectiveness of vertebrate pest con-
trol. Mre specific information on inpact is considered in the previous papers of
this contract. In light of this inpact we also discuss the necessity for a greater
awar eness of vertebrate pest problenms and the need for a sustained and co-ordinated
control effort.

COSTS OF VERTEBRATE PEST CONTRCL

As an exanple of the levels of expenditure on vertebrate pest control we con-
sider the State of New South Wales. Al rural landholders in the State contribute
to the cost of vertebrate pest control through various taxes and levies. State and
Federal taxes fund Government bodies involved in |and management which in turn
allocate funds for expenditure on vertebrate pest control. The principal Govern-
nent bodies involved are the Departnent of Agriculture, National Parks and Wldlife
Service and Forestry Commission.

In 1984 the Department of Agriculture's allocation to the regul ation, exten-
sion and research of vertebrate pest control was approxi mately $430,000. Various
industry and Federal bodies contributed $100,000 for research and control purposes.
An additional $140,000 was allocated to subsidise wild dog control and a further
$12,000 for the control of vertebrate pests on unoccupied crown |ands. The National
Parks and Wldlife Service and Forestry Commi ssion estimates their expenditure in

* Agricultural Research and Veterinary Centre, Forest Road, Orange, 2800.
**  New South Wales Department of Agriculture, P.O Box 865 Dubbo, 2830.
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1984 on vertebrate pest control to be in the order of $500,000 and $140,000 res-
pectively. The total Government expenditure on vertebrate pest control in N.S. W
was thus about $1.3m in 1984,

The Pastures Protection Board System in N.S.W has legislative responsibility
for the organisation of vertebrate pest control. This systemis funded through
['andhol der levies which are in part used to enploy vertebrate pest control of-
ficers. In 1984, the cost of enploying these officers was $1,739,000. An addition-
al levy of $693,000 was collected for the specific purpose of wld dog control
the mgjority of which is spent on the maintenance of the wild dog fence in the
north west of the State

I'n 1984, 1080 poisoning by |andhol ders involved 3725 man days and $309, 000
in costs of bait and materials for rabbit control, 428 man days and $35, 000 for
feral pig control and 695 man days and $28,000 for wild dog control. This gives a
total of 4848 man days and $372,000. Qher known expenditure by |andholders in-
volves the hire of helicopters and use of amunition for feral pig control. In
1984 this amounted to $80,000

Because of the variety of alternative control strategies which are equally as
expensi ve and labour intensive as 1080, the above figures could conservatively be
doubled to estimate the total cost of landholder initiated vertebrate pest control
This woul d provide a figure in the order of $im and 10,000 man days per annum

In sunmary, the total expenditure on vertebrate pest control in NS W for
the year 1984 is estimated to be of the order of $um not including Iandhol der
labour costs.

EFFECTI VENESS OF CONTROL

Despite the annual commitnents made for control, Croft (1983) reported that
the mgjority of N S.w. was affected by one or nore vertebrate pests (Table 1)

Table 1  Percentage of N.S.W affected by low, nediumor high densities of
vertebrate pests

Ver:::)ebrate High - Medium Low Total
est

Rabbits 4.2 11.0 68.8 84.0

Feral Pigs 8.5 20.0 18.2 46.7

Wild Dogs 0.6 3.2 10.0 13.8

It cannot be inferred that increased funding would inprove the cost of
efficiency of control. Changes in the nature of the vertebrate pest problem (for
exanpl e, expansion of the distribution and inpact of feral pigs in Tableland areas)
may also require the adoption of new or nodified control techniques. However, ex-
anpl es exi st where significant results have been achieved in reducing long term
cost of control and population |evels through a recognition of the existence and
extent of a vertebrate pest problemand by co-ordinating available resources to
solve that problem The effectiveness of this approach is supported by Appleton
(1982) who surveyed |andholders and concluded that feral pig control required an
organi sed strategy involving producers, local authorities and relevant state
governnment departnments to achieve effective, long term damage reduction

A co-ordinated strategy was the basis of a pilot scheme to control feral pigs
in north-west N.S.W Were inplemented this approach produced significant results
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(Bryant et al. 1984). This has been particularly evident in 18,000 ha of the
Macquarie Marshes where the conbination of poisoning followed by helicopter shoot-
ing over a period of four years has produced a consistent decline in feral pig
nunbers (see above).

A sinmlar success was achieved with rabbit control on 179 properties at
Rankin Springs in N.S.W, covering 248,500 ha plus 19,000 ha of Crownland (Table2).

Table 2 Rankin Springs rabbit control progranme (R Hosie, personal communication)

Rabbit Infestation Level

Year (No. of properties) Control Inputs
High Medium Low Free Bait (kg) 1080 (g)

197¢ 50 46 62 21 56,322 6,913
77 12 19 92 56 24,675 5,641
78 2 12 102 63 19,641 2,294
79 5 6 71 87 10,937 1,354
80 3 10 81 80 16,647 3,147
81 0 12 77 920 6,210 789
82 0 0 75 104 4,935 520
83 0 0 78 101 360 40
84 0 4 82 93 2,414 246

EXQOTI C DI SEASE | MPLI CATI ONS

So far in this paper we have considered the need to control vertebrate pests
to reduce inmmediate costs to livestock production. Perhaps of equal inportance as
notivation for inproved control, are the inplications of exotic disease. The feral
pi g has been identified as the species of highest priority for control because of
its potential role as a reservoir and spreader of exotic animal diseases. These
mght include Foot and Muth, African Swine Fever, Rinderpest, Swi ne Vesicul ar
Disease and Vesicular Stomatitis.

The greatest |oss as a result of an exotic animal disease outbreak woul d be
associated with the closure of export markets. Doyle (1980) suggested that in the
event of Foot and Mouth Disease, the reduction in the first year alone in rural pro-
duction would be in the order of $2,500 million. The actual magnitude of this loss
woul d be dependent on the time taken to establish that the di sease was conpletely
elimnated. Procedures for quarantine, destruction of infected stock and vaccina-
tion, can be readily inplemented in the case of domestic stock as detailed in
various contingency plans adopted by State and Federal authorities.

Feral pigs, on the other hand, are difficult to contain within definedbound-
aries, and are difficult to eradicate quickly over large areas. Should an exotic
di sease becone established in a feral pig population, the tinme taken to eliminate
the disease and hence the cost to livestock industries, could be substantial. The
cost of feral pig eradication under these circunmstances would also be significant.

As distinct fromour know edge of suitable control techniques for vertebrate
pests in normal agricultural situations, there are acute deficiencies in prepared-
ness to control or eradicate feral pigs in an exotic disease emergency. For this
reason the N.S.W Department of Agriculture in conjunction with the Conmonweal th
and Queensl and Departnents i s devel oping contingency plans and appropriate control
strategies for inplementation in such an energency.
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CONCLUSI ON

Vertebrate pests are a significant problem to the livestock industries. The
objective of their control should be to maintain densities-at the |evel where
econom ¢ losses do not exceed the cost of effective ongoing control. This cannot
be achieved nerely by reactive control strategies. Fennessy (1966) refers to these
as the traditional "fly-swat type of pest control" which sinply reduces synptons.
Significant results require a recognition or awareness of the problem careful
planning, a co-ordinated approach, and maintenance of control effort.
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