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A PARTIAL RESEARCH BIBLIOGRAPHY ON THE BIOLOGY
AND CUNTROL OF FERAL PIGS AND THE WILD BOAR

By Joe E. Brooks, Ejaz Ahmad and Iftikhar Hussain

I. Introduction

While many animals have suffered severe reduction in numbers
or actual extinction due to mans® activities, this is not the
case with the wild beoar and feral pigs. Our damestic pigs and
faral pigs (wild populations derived from domestic pigs that have
returned to the wild, Bratton 1977) both can trace their ancestry
back to the original Eurasian wild beoar (Sus scrofa L.) stock
that occuwrred historically ranging from the western coast of
Europe to the islands of Japan and Indonesia. Feral pigs and
wild boar have entended thair range in the world as a result of
mans’ activities. They have successfully colonized new conti-—
nents  and islands o which they have been introduced recently by
man, either intentionally or by accident.

Man regards the feral pigs and wild boars with mied
gmotions: to the agriculturalist and farmer thay are often a pest
reguiring management and control. They can he beneficial or
detrimental to forestry. Hunters +ind feral pigs and wild hoars
challenging and wily sporting animals and the management aof feral
prig and wild boar populations as game animals is carried out in
many Ewropean countries and in the U.S5.A. Feral pigs can be used
commercially for food and other products in countries where not
prohibited on religious grounds. Conservationists consider feral
Pigs to be a threat to wildlife and flora in a number of enviran-

mental situations. Feral pigs prey upon, kill and eat other
animals, ranging from birds, rodents and snakes to lambs and
poul try. Feral pigs play a significant role in the spread of

diseases and parasites infectious to livestock and man. Finally,
feral pigs and wild boars are capable of, and do, cause severe
injury and sometimes death to humans. For these diverse reasons,
this preliminary bibliography on feral pigs and the Eurasian wild
boar has been assembled so that information on their biclogy and
control may more easily be accessed.

Studies of both feral nigs and wild boar have been made 1in
many countries, prompted either by the pest status of the animal
or because of its value as a game animal. The most important
genaral ecological studies are those of FBEreidermann (1973,
Bromlei (1944), Haber (1969), Ling (193%), Oloff (1%951), and
Sludskii (1954) in Europe and the U.S.S.R.; Diong (197%5) in
Malaysia; Hoogerwerf (197%) in Indonesia; and several in the U.
5. A. (Barrett 1978; HBratton 1974, 1973; Henry 1964, 1968a,
1768b; Henry and Conley 1974, 1972;  HKurz and Marchinton 1972;
Matschke 1942, 1967%, 1964, 1967; Matschke and Hardister 1966;
Matschke and Henry 1969; Fine and Gerdes 197%; Wood and Brenneman
1977). Mauget et al. (1984) have produced an excellent up—-to-
date review of the current state of knowledge of wild boar
biology. The classic worg on feral pigs is considered to be Mohr



(1946) . Several recent symposia have covered other aspacts of
the management of wild boar and feral pigs (Wood 1977, Spitz and
. Fepin 1984, and Tate 1984). The most recently convenad SYmMPOsium
on  feral pigs and wild boar was that held at the Fourth Inter-
national Theriological Congress at Edmonton, Canada in 19895.

Nemaenclature

The wild swine found throughout the world belong basically
to two groups: (1) pigs descended from daomestic stock that were
released, abandoned, or escaped (feral pigs or hogs), and (2)
wild boar descended from wild etock introduced for hunting  pur-
poses or those wild bear that ceccuwr naturally withim their geo-
graphic range. Since domestic stock and wild stock fraely inter-
breed to some extent, the nomenclature regqarding this group has
become somowhat confusad. In this bibliography we will follow
the vernacular names as suggested by Bratton (1977).

The term “"faral pigs or feral hogs" is reserved faor those
animals that were introduced as domestic swine and then escaped
or  ware released into the wild. The term "wild boar" is uni-
versally uwsed in the English language and in Europ2an and Asian
literature for either the introduced torm of the original
Evropean stock or for wild swine occuwrring naturally within their
original geographic range. The term "European wild boar" is a
mispomer since this species occurs wild alse in northern Africa
and all across Asia into Indonesia «nd even sauthern Japarn. It
might be more appropriate to refer to it as the "Euwrasian wild
boar", However-, in consistency with Bratton (1977), wa will
simply use the term "wild boar" to refer to both the introduced
stock from Europe and to the wild species occurring naturally
within its geographic range.

Beographic Range of Wild Eoar

The original geographic range ot &. sorofa is shown in Fig. 1
as derived from Heptner, Nasimovic and Bannikov (19466). The
original range included all of central and southern Euwrope,
including Great Britain and southern Scandanavia; north Africa
and the Nile Valley, and a broad belt across Asia both riorth and
south of the Himalavas and including parts of Japan, Taiwan and
Indonesia. The species is now extinct in Great Britain, southern
Scandanavia and the Nile Valley. In the north its distribution
appeared to be limited by the depth of winter snows (a depth of
I to 44 cm) and it was absent in the Gobi desert area because of
the extreme aridity. In recent times, feral pigs or wild boars
have been introduced into parts of North and South America,
Australia, Tasmania, New Buinea and New {ealand. Heptner et al.
(1966) point out that the original natural distribution of the
wild boar in Southeast Asia is uncertain. It may have been
present in the Fhilippines and it probably did not occur in the
New Guinea area. Tisdell (19872) regards it as extremely doubtful
that the wild boar originally occurred in New Guinea and the
adjacent Melanesian Islands.
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Fig. 1. Original geographic rrange of 5. Scrofa (aftzr Heptner et
al. 1964). The lined areas are those parts of the range
where the wild bcar has becomz extinct.

Feral pigs and crosses between feral pigs and wild boars now
occur in  the U.S.A., mainly in the southeastern states and in
California. Feral pigs havs been spread into South America, New
Guinea, the Melan=sian Island=z and Folynesia, Austiralia, Tasmania
and New Zealand by mans® activities.

Biology

What wild boars lack in grace and beauty, they make up for
in strenqth, adaptability and intelligence. They are admirably
adapted to range in forests, thickets, woodlands and grasslands,
which they roam in small bands of & to 3% animals. The wild boar
is not the peonderous, clumsy animal that we know as the domestic
Pig, but instead posseses a narrow, well proportioned body which
is built for running and fighting. The rather narrow body is
carried on relatively thin legs. The sparsely-bristled body can
pPenetrate thickets which no other animal of its size would
attempt since t is protected by a very thick skin. The head is
large proportionately and the animal posseses long, sharp tusks

(canines) which are used in aggressive and defensive encounters
(Fig. 2.



All studies in the literature report a strong similarity in
the ecology aof feral pigs and wild boar in their habitat selec-
tion, food habits, parasites, movements, behavior and, to a
legsser extent, in their reproductive binlogy.

Feral pigs and
wild boar through-
out their worldwide
range are oinnivor-—
aus and opportunis-—
tic feeders. Vege-
tabla matbaer usu-
allv accounts 4or
the major part of

their diet. How-
2veEr, insecte, ro-
dents, frogs, liz-

ards, =nakes, other
emall animals and
carrion arse  eabten
when avallable, Fig. 2. Wild boar.

leak animals or the

young of certain domestic animale (such as lambs) may be killed

and eaten. Egge and young birds of ground-nesting speciss are
eakten  when found. Because of their rooting habits, feral nigs
find muzh  of tha2ir food undarground where the soil is moist or
easily dug. Such things as earthworms, larvae of insects, roots
and edible bulbs, grasses, fruits, nuts, herbs, and mushrooms are
obtained by rooting. Where agricultural crops are available,

fzral pigs or boars are known to attack and consume wheat, oats,
barley, rye, maize, potatoes, tuwrnips., sunflower, soyheans,
pasture crops, rice, sugarcane, tapioca, yams, sweet potatoes,
coconuts, rubber trees, oil palms. bananas and pineapple (Tisdell
1932 .

Fige must have access to water and shade, especially in hot
weather. Fige must have a source of water for drinking and,
cecause they have no sweat glands, and therefaore have difficulty
in requlating their body temperature, they need moist or wet
places in which to wallow during hot weather. Shade from dense
vegetation helps them to keep conl on hot days.

Feral pigs and wild boar do, hawever, survive in a wide
range of climatic conditions and occur from lawland areas to high

elevations. They can withstand snow if it is not to deep (3@ ta
4@ cm) for them to wallk in and they can survive at temperatures
below freezing. At the same time they thrive in the tropics.

They are able to live in areas of low rainfall and high tempera-
tures, such as inland areas in Australia and Falkistan, provided
that surface water and shade are available.

Feral pigs and wild boar have poor vision but possess keen
senses  of hearing and smell. Their sense of smell helps them
detect foods, such as carrion, over long distances. The sense of



smell also aids them in locating and rooting up foods from under-
ground. They are mainly active at night in their faeding, moving
out from cover about dusk and returning just before dawn. They
are not strict to this routine, however, and may be seen foraging
dw-ing the day in areas where they are not distrubed.

In reproductive biology thare are some differences between
tferal pigs and wild boar. Free—-living wild boar of European
origin wsually produce only one litter per vear, with littering
ccurring  in spring  and summer (0l off 1931, Sludskii 1954,
Gundlach 19483, Mauget 1972, Fine and Gerdes 1973, Wood and
Brenneman 1977, Springer 1977), whereas Asian forms usually
produce  two litters (Hoogarwers 1976¢), as do feral pigs (Fullar
12356,  Michols 19462, Barrett 1978) and domestic pigs (Day 1962).
Wild boar in Europe will! produce two litters per  vyear 1f {aod
availabliity in auvtumn i3 particularly good (Qloff 1951, Lebedova
1984, Jezierski 1977).

Thera is little information on population dynamics or acult
martality rates, except  for  data given by Lebedeva (19547,
Jaeziersk. (1977) and Barrett (1978). Most studies have indicated
that mortality in the first yaar of life is high, with estimateas
ranging from L@-157% i food and weather are particularly favaor-
able (Lebedava 1954, Jezierski 1977) to 997 if conditions are
less favorable (Lebedeva 195 . Barrett 19738). Barrett (1978)
reportad  that mortality of feral piglets in California were from
7 to 204, and that most deaths occurred in the first month after
birth.

Feral pigs and wild boar are irregularly sedentary, with
home ranges of S5-58 m 2 (Lewis 1964, Fine and Gerdes 1973, Eursz
and Marchinton 1972, Martin 1973, Wood 1977, EBErishbin et al. 1977,
Barrett 1978). Most studies have indicated that pigs will remain
in an area with suitable cover as long as there is sufficient
food and water, and may shift their home range as a response  to
drought, flooding and cevere disturbance (Wodzicki 193#, 0Olo+f
1931, Sludskii 1994).

Uther differences noted hetween wild boar and domestic and
faral Figs are in their chromosome numbers and their
morphometrics. McFee et al. (1946) reported that in the U. S. A.
wild boar of European origin had either 36 chromosomes (727%) or
27 chromosomes (277%), while domestic pigs had 28, and hybrids of
domestic pigs and wild bear had 37 and were fertile. Stegemen
(1938)  and EBarrett (1978) compared morphometrics of pigs in the
U. 8. A. with those of Ewopean wild boar. Morphometrics of wild
boar in the U. 8. g. R. were given by Sludskii (1954) and in
Faoland Dby Cabon (1958). Briefly, wild boar tend to be larger
than comparable feral pigs with a longer snout, smaller ears, a
deeper, more compressed body, higher shoulders and a straighter
tail. FKruska (1979, 1972) reports that Euwropean wild beoar have a
brain of 47 greater total volume than that of domestic pigs.

]



In both wild boar and feral pigs, males tend to be larger
than females, although this is more marked in the Wwild boar than
in faral pigs as described by Stegeman (1938), farratt  (1978),
and Fine andf Gerdes (1973).

When the wild boar or faral Pig are regarded as pests, {or
Instance in  agriczulturs, then a variety of methods of control
have bezn triad, Thesa fall ints four main categories: physical,
chemical, environmental ang bhiolagical.

Huntings The nost comnon physical method is hunting; that
is direct removal ot the animals frrom the area by Eilling.

Hunting msy be carried oot with the halp  of dogs. especially

during davytime Runts. RQuite often wild boars are hunted at
night, aithar on f00t or mors fragquently from venicles with the
use ot bhright  ssarchiights. Since wild boars are uwswally
nocturnal, nighitbime hunting offerz a better chance <or a kill.

Hunmting may be casual, the occasional killing of a wild boar
by a farme- or it mav involve systematic dirives in which fthe
intent is to kill a= many animals as possible in a short period of

]
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time within a given area. Hunting has been used in  conjunction
with fencing to eliminate faral pigs from Mabional Farks in  the
Hawaiian Islands, with fair succeoss. The costs, however, per

animal ramoved are quite high.

Might-guarding of fields with lights or lanterns, dogs and
clubz, spears and guns, is gquite often practiced by farmers in
Asian countries to protect their fields from wild boar damage.

~

Trapping: Several designs of traps for wild hoars and feral
pigs have been described (Matschke 1262, Williamson and Felton

1971, Fraser 1975, Birmingham 1983). rapping as a  removal
technigua has been of only limited success and the 2ronomics  are
questionahle, Snares have proven to be of little use, as the
animals apparently can 2azily thirow them. We have seen anly one

reference  to  tha use of steel-jaw trraps as a means of capture
(Birmingham 1983).

sxclusion by fencing: Fencing has been used to excluds feral
pigs in agricultural situations, with a fair degree of success.
Electric fences are being increasingly used in  Australia to
@xclude feral pigs from lambing paddoclk= and from craps (Flant
178%) . The us2 of electric fences to protect fiaeld craops hasg
also been reported from France (Vassant and FRoisaubert 1984).
Electric fencing is costly, however, and has limitations, i. e..
it may be torn down and braoken, grass and undergrowth must be
kept away from the fence to prevent shorting aout and care must be
Laken not to fernce wild Pigs or boars inside (Tisdell 1982).
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M Methods: Acoustic devices have been used in
Firance at to prevent wild boar damage to field Crops,
bubt with little success (Vassant and Boisaubert 1984).

frh—adads Tha use of the M-44, a carnivore-control device used
in Ehe United Skates, was not mentioned in the literature.

2. Cheamizal Makhods

3

Foison baits have been used in Australia

Folson

(LEiQui) and ] (various peshticides) to kill wild pligs o
wild bozxr, with mived results. Dodium fluoroacetate (LEE) can
partorn  spactacularly  when wsed properly but  only  =should be
handlod by spacialists in its use. The use of 1086 could be a
threat  to wildlife, domestic animals and man and sinould be used
Wikh eutrome  caukion. Other poisons, swIh as  rodenticidal

i Bl phosphliide, strveohnine, arsenic, or

rarely menticnsd 10 the literature.

Repaellents have been tried to protect
2, but were not offective (Vassant and

fialed crons i Firangc

Dental of 2 The suwvival of wild boar or feral pigs in
many hot areas nds uporn access to shade, provided by shrubs,
tireas growths of grasses, tules and even +ield crops.
The clearirg of brush, shrub and dense grass cover reduces the
chances for swvival by wild pigs — they have difficulty escaping
the heat and become 2agy targebs for hunters (Tisdell 19872).

Denial gf Water: Denial of access to water is another
mathod of environmental control practiced in Australia (Hone and
07 Brady 19346, As  Tisdell (1982) points out, howeveir, the

fencing off of waterholes can have an undesirable impact upon
wildlife.

4. Biolagical Methods

Matural Fradators: Matural predators, such as wolves and
tigers, are mainly gone or greatly reduced within the original
rrange of the wild boar. Some minor predation by jackales and wild
dogs may occuwr on piglets, however. But this is not enough to

exert any significant predation pressure on wild boar populations.
The only large predator that has any impact upon wild boars and
feral pigs is man himself.

Disases and Farasites: Studies of wild boars and feral pigs
generally  snow  that they are parasitized by a variety of
helminths, cestodes and nematodes but despite these parasite
loads, their general health is not seriously affected.

The introduction of the African swine fever virus for wild
boar control has been considered in some areas but because it



could have a devastating impact upon domestic swine production,

has not seriously been attempted as a control method. While
Tisdell (19832) savys that swine fever has been used in Fakistan,
this is stremely unlikely since its effects could easily be

carried into neighboring wild boar populations in Indian Funjab,
and from them, into domestic pig populations, with possible
political ramifications.

Consider the wild boar’s vital statistics:

Height: Zf to 182 cm at the shoulder.

Weight: 5% to 20@ kqg.

Habitat: forests, grasslands, meadows, swamps and agricul -
tural areas

Food: small animals and all kinds of plants, carriaon.

Reproduction: 2 to 12 voung after a pragnancy of I 1/2 to 4
months. Sexual maturitv at 1@ to 19 months.

LLife Span: 13 to 2% vears.

Home Range: 14 to 26 sq. ko,

These are indeed formidable animals. Daspite the bast
ftorts of man to hunt themn, they persist and even today are
sprreading  their range. They =an be hunted to extinction, but

usually only in tightly fenced enclosures and usually only at
gre2at expense per animal, as in the Mational Farks in Hawaii. In
Falkistan, they occur throughout the irrigated agricultural areas
and even into the rain-fed growing areas (Roberts, 1977 where
in both types of agriculture they are serious pests for small-~
holding farmers to contend with. Damage by this species to a
variety of agricultural crops, including sugarcane, maize,
watermelon, potato, sweet potato, peas, chilliez, wheat, rice,
clover, and groundnut has been noted ( Beg and Ehan 1982, Mirza

1978 . Recent damage assessments of losses in sugarcane due to
wild boars indicate it is a signifticant agricultural and economic
pest (Brooks et al., 1986; Shafi and khokkar, in press). In

Fakistan, there are very few control measures available for
farmers to use and whal few are practiced are relatively inef-

ficient. For these reasons, it was thought desirable to put
together the worldwide literature on the biology and control of
wild boars. The references have been gathered +rom several

sources: The Denver Wildlife Research Center provided computer
searches cof the databases of BIOSIS (1977 to 1983), AGRIS (1974
to 1985), the Zoological Recoard database (1978 to 1982), and the
Commenwealth Agricul tural Bureaux Abstracts (CAR) ; many
references were picked wup from Wildlife Review and Wildife
Rlbstracts and others were taken from numerous papers, symposia
and books published on the wild &. scrofa. The bibliography
contains references to wild or feral pigs as well as a few on
domestic Pigs where the information isg pertinent to the
situation. The references compiled so far represent a prelimi-
nary bibliography. As other references on wild boar are received
they will be searched for additional literature citations. A
revised research bibliography will be issued, if necessary, some-—
time in the near future.
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