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A PARTIAL RESEARCH BIBLIOGRAPHY ON THE BIOLOGY
 
AND CONTROL 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 boar and feral pigs. Our domestic pigs and
 
•f:eral pigs (wild populations derived from domestic pigs that have
 
returned to the wild, Brattsn 
[977) both 
can trace their ancestry

back to the original Eurasian wild boar (us scrofa L.) stock 
that occurred historically ranging from the western coast of
Europe 
 to the islands of Japan and Indonesia. Feral pigs and

wild boar have extended their range in the world as 
a result o-F 
mans activities. They have successfully colonized new conti
nents and islands to which they have been introduced recently by 
man, either intentionally or by accident. 

Man regar-ds the Feral pigs and wild boar-s with mi xed
emotions: to the agriculturalist and farmer they are often 
a pest

requiring management 
 and contro].. They can be bene.Ficia] or
detrimental to forestry. Hunters -find feral 
pigs and wild boars
 
challenging and wily sporting animals and the management of 
feral
pig and wild boar populations 
as game animals is carried out in
 
many European countries and in the U.S.A. Feral pigs can be used

commercially 
for food and other pruducts in countries where not
 
prohibited on religious grounds. 
 Conservationists consider feral
 
pigs to be a threat to wildlife and flora in a number of 
environ
mental situations. Feral pigs prey upon, kill 
and eat other
 
animals, ranging from 
birds, rodents and snakes to lambs and
 
poultry. 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 inf,-rmation on their biology and
 
control may more easily be accessed.
 

Studies of both feral oigs and wild boar have been made 
 in
 
many countries, prompted either by the pest status of 
the animal
 
or because of 
its value as a game animal. The most important

general ecological 
 studies are those of Breidermann (1973),

Bromlei (1964), Haber (1969), Ling (1955), Oloff 
 (1951), and
 
Sludskii (1956) in 
 Europe and the U,.S.S.R.; Diong (1975) in
Malaysia; Hoogerwerf (19705) in Indonesia; and several in the U.
 
S. A. (Barrett 1978; Bratton 1974, 1975; Henry 1966, 
 1968a,

1968b; Henry and Conley 1970E, 
 1972; Kurz and Marchinton 1972;

Matschke 1962, 1963, 1964, 1967; 
 Matschke and Hardister 1966;

Matschke and Henry 1969; 
Pine and Gerdes 1973; Wood and Brenneman
 
1977). Mauget et al. 
 (1984) have produced an excellent up-todate review of 
 the current state of knowledge of wild boar
biology. The classic work on feral 
pigs is considered to be Mohr
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(1960). Several recent symposia have covered other aspects 
 of
the management of wild boar and feral pigs (Wood 1977, Spitz and 
Pepin 1964, and Tate 1984). The most recently convened symposium

on feral pigs and wild boar was that held at 
the Fourth Inter
national Theriological Congress at Edmonton, Canada 
in 1985.
 

The 
 wild swine found throughout the world belonq 
 basicallv
 
to 
 two groups: (1) pigs descended from domestic stock that 
were

released, abandoned, or escaped (feral pigs or hogs), and (2)

wild 
 boar descended from wild stock introduced for hunting 
 pur
poses or those wild bear that 
occur naturallv within their 
 geo
graphic range. Since domestic 
stock and wild stock f:reely inter
breed to some extent, the nomenclature reqarding this group has

become somewhat confused. In this bibliography we wi].l follow
 
the vernacular names as suggested by Dratten 
(1977).
 

The term "Feral 
pigs or feral hogs" is reserved for those
animals that were introduced as domestic swine and then escaped

or were ree]assc into the wild. The term "wild boar" 
 is uni
versall y usd in the English language and in European and Asian 
. i terature for ei ther the introduced 
 form of the original

European stock or for wild sw:ine occurring naturally within their 
original geographic range. The term "European wild boar" is a

misnomer since this spec:ies occurs wild also 
in northern Africa
 
and all ac:ross Asia into Indonesia and even southern Japan. 
 It
might be more appropriate to refer to it as 
the "Eurasian wild

boar". However, in consistency with Bratton (1977), 
 we 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.
 

Geogaphic Range of Wild Boar
 

The original geographic range of S. scrofa is shown in Fig. I
 
as derived from Heptner, Nasimovic and Bannikov 
 (1966). The

original range included all 
of central and southern Europe,

including 
 Great Britain and southern Scandanavia; north Africa

and the Nile Valley, 
and a broad belt across Asia both north and
 
south of the Himalayas 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 of30 to 40 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 Guinea and New 
Zealand. 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 Philippines and it probably did not 
occur in the
 
New Guinea area. Tisdell (1982) regards it as extremely doubtful
 
that the wild boar originally occurred in New Guinea and the
 
adjacent Melanesian Islands.
 



Fig. 1. Original geographic range of 
S. Scrofa (after Heptner et

al. 1966). The lined areas are those parts of the range
where the wild boar has become 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 have been spread into South America, New
 
Guinea, the Melanesian Islands and Polynesia, Australia, Tasmania
 
and New Zealand by mans' activities.
 

io logy 

What wild boars lack in grace and beauty, they make up for
in strength, adaptability and intelligence. They admirablyare 
adapted to range in forests, thickets, woodlands and qrasslands.
which they roam in small bands of 6 to 30 animals. The wild boar

is not the ponderous, clumsy animal that we know as the domestic
pig, but instead possess a narrow, well proportioned body N4hich 
is built for running and fighting. The rather narrow body 
 is
carried on relatively thin legs. The sparsely-bristled body can
 
penetrate thickets 
 which no other animal of its size would
 
attempt since it 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 of feral pigs and wild boar in their habitat selec
tion, food habits, parasites, movements, behavior and, to a 
lesser extent, in .their reproductive biology. 

Feral piqs and 
wild boar through
out their worlidwide 
range are onni vor
ous and oppor tunis- • 
tic feeders. Vege
tabI e mat ler USU

al v accoun ts for 
the major part of 
thiir diet. How
eve,, insects: roden t ,, fro gs , i -. ._:__ -- -
ards, snakes, other - - _----- -

S al I ani real s and _ ... 
 .. 

eaten
ca rri on are --t e-n 
when avni .Iab Lc?. Fig . 2. Wi I d boar . 
Weak animals or the 
young of certain domest:ic animalS (such as lambs) may be ki I Iedand eaten. Eggs and young birds of ground-nesting species are 
eaten when t.:)und. ecause of the.ir rooting habits, feril pigs
find much of their food underground where the soil is moist or 
easily dug. Such things as earthworms, larvae of insects, roots 
and edible bu]bs, grasses, Fruits, nuLts, herbs, and mushrooms are 
obtained by rooting. Where agricultural crops are avai lable,
feral pigs or boars are k:nown to -attacl.:: and consume wheat, oats,
barley, rye, maaiz e, potatoes, turnips, sunflower, soybeans, 
pasture crops., rice, sug arcane, tapioca, yams, sweet potatoes, 
coconuts, rubber trees, oil palms, bananas and pineapple (Tisdell 
1932). 

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

Feral pi q.s 
 and wild boar do, however, survive in a wide 
range of climatic conditions and occur from lowland areas to high
elevations. They can withstand snow if it is not to deep (30Ei to 
4 0 cm) For them to wall.:: 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
tLres, such as inland areas in Australia and Fakistan, provided
that sur'.face 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 
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smell also aids them in locating and rooting up foods from under
ground. 
 They are mainly active at night in their feeding, moving

out from cover about dusk and returning just before dawn. They
 
are not strict 
to this routine, however, and may be seen foraging

during the day in areas where they are not 
distrubed.
 

In reproductive biology there are 
some dif.ferences between
 
feral pigs 
 and wild boar. Free-living wild boar of European

origin usually produce only one litter per vear, 
 with littering

occurring in spring 
 and summer (Oloff 1951, Sludskii 1956,
Gundlach 1968, Mauget 1972, 
 Fine and Gerdes 1973, Wood and
 
Brenneman 1977, Springer 
 1977), whereas Asian forms usual ly

produce two litters (Hoogerwerf 1970), 
 as do feral pigs (Fullar

1950l Nichols 
1962, Barrett 1978) and domestic piqs (Day 1962).
Wild boar in Europoe ill producQ: two .itters per year if food 
ava:ilabliity in autumn in particularly good (01off 1951, Lebedeva 
1956, Jezierski 1977) 

There is litt le information on population dynamics or
mortality rates, except adult
for data given by Lebedeva (1956), 
Je:iersk:. (1977) and Barrett (1978). 
 Most studies have indicated
 
that mortality in the ifirst year of life is high, 
 with estimates
 
ranging from 10-15% i-f food and weather are particularly favor
able (Lebedeva 1956, Jezierski 
1977) to 90.% if conditions are

less favorable (Lebedeva 1956, Barrett 
1978). Barrett (1978)

reported that mortality of feral 
piglets in California were from
70 to 90.%. and that most deaths occurred in the first month after 
birth. 

Feral pigs and wild boar are 
irregularly sedentary, 
 with

home ranges of 5-50 km 2 (Lewis 1966, Pine and Gerdes 1973, Kurz
 
and Marchinton 
1972, Martin 1975, Wood 1977, Brisbin 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 severe disturbance (Wodzicki 1950, Oloff
 
1951, Sludskii 1956).
 

Other differences noted between wild boar and domestic 
 and
 
feral 
 pigs are in their chromosome numbers and their
 
morphometrics. McFee et al. 
 (1966) reported that in the U. S. 
A.
 
wild boar of European origin had either 36 chromosomes (737%) or
 
37 chromosomes (27%), while domestic pigs had 38, and hybrids of

domestic pigs and 
wild boar had 37 and were fertile. Stegemen

(1938) and Barrett (1978) compared morphometrics of pigs in the
 
U. S. A. with those of 
European wild boar. Morphometrics of wild
 
boar in the U. S. 
 S. R. were given by Sludskii (1956) and in
 
Poland by 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. Kruska 
(197., 1972) reports that European wild boar have 
a
 
brain of 34% greater total volume than that of 
domestic pigs.
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In both wild boar and feral pigs, males tend to be 
 larger

than females, although this is 
more marked in the ild boar than
 
in feral pigs as described by Stegeman (1938), 
 Barrett (1978),

and Fine andf Gerdes (1973).
 

Contro. Me:O-s 

When the w:i Ld boar or feral pi q are regarded -as pests, for 
instance in agricu].tur-e, then a variety of methods of control
 
have been tri:ed. Theme !all into !our main categories: physical:,

chemical, environmental and biological.
 

:l. Fh ... ".21 Nglet1 od
 

Hutin 7i Thlhe most common physical method is hunt.ing.; that 
is direct removal of the an:m als from the ar'ea by killi:nq.
Hunting ma. be carried out with the help of dogs, especia].ly
duringj dayti m. hunts. Qui te often wild boars are huLnted at"
 
night, eithh.-.r on FoL or more -frequentlyfrom vehicles with

USL of br i gh t search iights. 

the 
Since wil d boars are usual ly

nocturnal, niqht Lime hunting o-i a.rbetter chance ,or a kill.
 

Hunting may be casual, the occasiona l killing of a wild boar 
farmer or it _amay involve systematic drives in which the 

intent is to kill as many animals as possible in a short period of
 
time within a given area. Hunt:ing has been used in conjunction
with fencing to eliminate feral pigs from Natioral Farks in the 
Hawaiian Isilanis, with fair succe-ss. The costs, however, per

animal removedr arie quite high.
 

Night-gjuardinog of fielcs with lights or lanterns, dogs and

c]Lbs, spears and guns, is quite often practiced by farmers in 
Asian countr:ies to protect their fields from wild boar damage. 

TCippjng: Several designs of traps for wild boars and feral
pigs have been described 
(Matschke 1962, Williamson and Felton
 
1971, Fraser" 1975, Birmingham 1983). Trapping as a removal
 
technique has been of 
only limited 
suc:cess and the economics are 
questionable. Snares 
have proven to be of little use, 
 as the
 
animals apparently can ea il, throw them. We have seen only one 
refrence to the use of steel -. j aw traps as a means o! capture
 
(Birmingham 1983).
 

E:clusion by ftncing: 
Fencing has been used to exclude feral
 

pigs in agricutLltral si.tuations, with a fair degree of success.
 
Electric fences are 
 being increasingly used in Australia to
 
exclude 
feral pigs from lambing paddoclks and from crops (Plant
1980). The use of electric fences to protect field crops has 
also been reported from France (Vassant and Boisaubert 1984).

Electric fencing 
is costly, however, and has .imitations, i. e.,

it may be torn 
down and broken, grass and undergrowth must be
 
kept away from the fence to prevent shorting out and care must be
 
taken not to fence wild pigs or 
boars inside (Tisdell 1982).
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MiUlmneous .aho.d: Acoustic devices have been used in
France in .ttempts to prevent w:ild boar damage to field crops,
but with iittle success (,assant and Boisaubert 1904). 

..- 44 Fhe use (:: the M- 44.* a 'arnivore-control device used 
in the nit-. States, wam not mentioned in the literature. 

.2. QhVMigAIH*-id 

Pr L sO iQE.is FPti isona- P bai ts have been used in Austral:ia 
:L,.8,,i) and Pakistan (var:ious pe ,.icides) to kill wild pigs or

wild boar, wLth mned results.--. Sodium fluoroacetate ([080l) can
per'.foro specL.cularly when us5.ed p roperlv but only should be
handled by spa a.i. s in its use. The use of 1.ii0 could be a
thret to wild.l.ife,.. dconestic animals and man and should be used
with e:q tm cutI" [ on . O rthepoi sons, suc-h as rodent: cidal mat . -i, :: pnh ,osph i d e. -:r y,:: hn i. n e, a r senic. or 
arti c:.:qui ants) war' rarely men ti oned i n the 1 i terature 

.. I i _ at P I.Iz.'-.- Repelle nts: have been trie ed to protect
.i.d crop in France, but were not effecti ve (assant andMeisaubart 118i4)., 

Envm_,tsi on 10La. t hod a 

Denial of Shade; The survival ofi wild boar or feral pigs in 
many hot areas depends upon access to shade, provided by shrubs,
trees and dem.s. growths of grasses, tules and even field crops.
The clearing of brush, shrub and dense grass cover reduces the
chances for survival by wild pigs - they have difficulty escaping
the heat and become easy targets for hunters (Tisdell 1982). 

Denial Q Watter: Denial of access to water is another
method of environmental control practiced in Australia 

," 
(Hone and

O]'Grady 19... As Tisdell (1982) points out, however, the
.encing off of waterholes can have an undesirable impact upon 

wi 1dl ife. 

4.E 0noi ca Mgthods 

Natural Predat2rs: Natural predators, such as wolves and
tigers, are mainly cone or greatly reduced within the original 
range of the wild boar. Some minor predation by jackals and wild
dogs may occur on piglets, however. But this is not enough to 
evert 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 Farasi t.s: Studies of wild boars and feral pigs
generally snow that they are parasitized by a variety of
helmintlhs, cestodes and nematodes but despite these parasite
loads, their general health is not seriously affected. 

The introduction of the African swine fever virus for wildboar control has been cons:idered in some areas but because it 
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could have a devastating impact upon domestic 
swine production,

has not seriously been attempted as 
a control method. While
 
Tisde].l (1982) says that swine fever has been used in 
 Pakistan,

this is e:tremely unlikely sin:e its effects 
 could easily be

carried into neighboring wild boar populations in 
Indian F'unjab,
and from -them, into domestic pig populations, with possible 
political ramifications. 

Consider the wild boar's vital 
statistics:
 

Height: 30.i to 102 cm at 
the shoulder. 
We i ght: 50;i to 200 kg. 
Habitat: forests, grasslands, meadows, swamps and agricul

tural areas
 
Food: small animals and all kinds of plants, carrion.
 
Reproduction: 2 to 12 young after 
a pregnancy of 3 1/2 to 4
 

months. Seu"al maturity at 10i to 18 months.
 
Life Span: 15 to 20 years.
 
Home Range: 10 to 20;S sq. km.
 

These are indeed formidable animals. Despite the best
 
efforts of man 
to hunt them, they persist and even today 
 are
 
spreading their range. They can be hunted 
to extinction, but
 
usually only in tightly fenced enclosures and usually only 
 at
 
great ex.pense per animal, 
as in the National Parks in Hawaii. In
 
Fakistan, 
 they occur throughout the irrigated agricultural areas
 
and even 
into the rain-fed gr-ow ing 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, chillies, wheat, rice,

clover, and groundnut has been noted 
( Beg and Khan 1982, Mirza
 
1978). Recent damage assessments of losses in sugarcane due to
 
wild boars indicate it is a signifi cant agricultural and economic
 
pest (Brooks et al., 1986; Shafi 
and Khokkar, in press). In
 
Pakistan, there are very 
 fewm control measures available for
 
farmers 
 to use and what few are practiced are relatively inef
ficient. For these reasons, it 
was thought desi:-able to put

together the worldwide literature on 
the biology and control of
 
wild boars. The references have been gathered from several
 
sources: The 
 Denver Wildlife Research Center provided computer

searches cf the databases of BIOSIS (1977 to 1985), AGRIS (1974
 
to 1985), the Zoological Record database 
(1978 to 1982)., and the
 
Commonwealth Agricultural Bureau.x, Abstracts 
 (CAB); many

references were picked 
 up from Wildlife Review and Nildife
 
Pbstracts and others were 
taken from numerous papers., symposia

and books published on 
the wild S. scrofa. The bibliograplhy

contains references to wild or feral pigs as well as a few on
 
domestic pigs where the information is per'tinent 
 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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