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SOME PRELITMINARY OHSERVATIONS ON THE B1OLOGY
OF WILD BOAR IN PAKISTAN

By Joe E. Brooks], Mohammad Hafiz Khanz, Ejgz Ahmad3
Iftikhar Hussain® anc¢ Shahid Munir

ABSTRACT

A total of 273 wild boar (Sus scrofa) was collected by
shooting from crop and non-crop areas in and around Faisalabad
District, central Punjab, Pakistan between March 1987 and
December 1988. We studied methods of aging wild boar by tooth
eruption and eye lens weight. The breeding season was determined
from 1) age at sexual maturity in males and females, 2) by
observations of mating activity in the field, 3) by observations
on visible pregnancy in adult females and 4) by back dating and
forward dating the ages of fetuses. The breeding season began
the last week of December 1987, when conceptions occurred,
pcaking in late January. Pregnant females were observed from
late February until mid-June. No pregnancies were seen in July
or August and only two in September. The peak months of births
were April through August. Males and females were found to be
sexually mature at 7 months and young females make a significant
contribution (7 oul of 30 pregnancies) to the breeding effort.
Litter size for all females averaged 5.8+2.3, but was greater for
older females (> 24 months) 6.6+2.2, and smaller, 4.8+2.2, for
femeles <24 months. Males grow to significantly longer hody
lengths and body weights than do females. The largest male
weighed 135 kg., the largest female, 85 kg. Females predominated
in the collections, 100 females: 68.5 males. The animals of
both sexes less than 12 months constituted 49.6% of the
collection, while those 1 to 2 years were 25.2% and those older

than 2 vears were 25.Z2%. With the hizh breeding potential we
observed, the wild boar of the Punjab croplands are capable of
sustaining their numbers despite heavy predation by man. Large-

scale population reduction at the stratedic times in the
population cycle may be the best method to reduce crop losses.

INTRODUCT10ON

The Eurasian wild boar, Sus scrofa, is distributed in a
broad belt across North Africa, Europe, and Asia (Heptner et al.
1966). Thus, Pakistan is part of its ancestral range. Wild
boars are found up to about 1000 m elevation in the upland areas
of Pakistan and at lower elevations throughout Punjab, parts of
the North West Frontier Province, and in Sind to the mouth of the
Indus River (Roberts, 1977).
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The development of the irrigation canal system in Pakistan
has increased the habitat for wild boars. Originally, they were
restricted to riverain habitats which provided their life

essentials: dense cover, abundant water and seclusion. They were
preyed upon by tigers and wolves before man eliminated ‘hese
predators. But as agriculture spread beyvond the riverain zones

in Punjab and Sind with the opening of the canals, a variety of
suitable habitats for wild boars appeared in iscliated patches all
over the Indus plain (Beg and Khan, 1982). These new habitats
brought wild boars into contact with croplands, where they now
obtain much of their food.

In Pakistan, Roberts (1977) reported that wild boars damaged
ripe sugarcane, potatoes, wheat (both newly sown and up to milk
stage), and rice in the milky stage. Smiet et al. {(1979) killed
wild boars from riverain forests and found that they subsisted
mainly on roots and tubers of Scripus spp. and Cyperus Spp.,
while crops such as sugarcane, clover, and mustard were found
only in a few stomachs.,. Khan (1982) analyzed the stomach
contents of 48 wild boars killed in croplands around Faisalabad
District and found that wheat and molasses scum were the most
common items, followed by Cyperus spp. tubers, maize, sorghum,
cotton, mesquite pods and leaves, sugarcane, and rice. Animal
remains constituted a smaller part of the diet.

Shafi and Khokhar (i986) surveved sugarcane fields 1in
Sargoadha and Sheikhupura Districts and found 25.4% damage to all
stalks of Triton, & soft-rind, high sugar-content variety, while
damage to the hard-rind varieties ranged from 6.7 to 8.3%.
Brooks et al. (1989) have summarized the survey data on wild boar

damage to several crops in Pakistan.

Some preliminary information of the biology of the wild boar
in Pakistan has been reportec in a few papers (Taber 1965
Roberts 1977; Smiet et al. 1979). Inavatullah (1973) and Begz and
Khan (1982) presented data on wild boar distribution and habitats
in Pakistan.

Wild boar is perhaps the second most important vertebrate

pest, next to rats and mice, of crops in Pakistan. Yet there is
little known abouil its basic biology in the Pakistan cgro-
ecosystem, Due to this general lack of basic knowledge and

because there was a need to develop control mecthods and
strategies to prevent crop damage by this species in order to
increase crop yields, a cooperative study was undertaken with
staff at the University of Agriculture, Faisalabad, on the
biology, morphometrics, and food habits of wild boar.

METHODS AND MATERTALS

Information on size, reproduction, asge determination and
population structure was obtained from hunted animals taken in
and around crop and non-crop areas in Faisalabad District and
immediately adjiacent areas in Sheikhupura, T.T. Singh and Jhang
Districts bhetween March 1987 and December 1988, Animals were



killed with shotgun, using rifled slugs or buckshot, and with the
aid of dogs. Hunting was done both by day and at night with the
aid of spotlights. Killed animals were weighed to the nearest kg
by hanging by their hocks from a spring scale. Then a series of
body measurements were obtained and recorded. These dimensions
were taken as follows and are depicted in Figure 1:

a) HEAD AND BODY LENGTH
- tip of snout to base of tail
in a straight line.

b) TAIL LENGTH - base
to distal end of vertebrae.

c) HIND FOOT LENGTH -
proximal end of calcaneus to
distal end of longest hoof.

d) EAR LENGTH - notch
to distal end.

e) SHOULDER HEIGHT -
from the proximal end of
shoulder joint to distal end
of longest hoof with forelimb
positioned in a straight line.

f) SNOUT LENGTH -
distal-most dorsal point of
snout to a point equidistant
between the eyes.

g) CRANIUM LENGTH -
distal-most dorsal point of
snout to the base of the skull
(palpated with the finger). Fig. 1. Measurcements taken.

The animal was then autopsied by making an abdominal
incision from the sternum to the groin. The stomach was slit and
a 50- to 100-ml sample of the contents was removed into 70%
alcohol. The reproductive tracts of both males and females were
removed and placed into 5% formalin. Embrycs or fetuses were
counted, weighed, and the crown-rump (CR) length of each was
measured. Date of conception was estimated from mean embryo or
fetus length using Henry’s (1968), Kurnosov and Petrischev's
(1977), und Petrischev’s (1980) data. Ovaries were examined only
for visible corpora lutea in the earlier stages of the study;
later the number of sets of corpora lutea were determined

(Cheatum 1949) and recorded. The testes were weighed, measured,
and the epididymal tubules were examined for the presence or
absence of visible, packed sperm. Periods of breeding and

littering were determined by 1) dating observation of development
of secondary sexual characteristics in males and females, 2)
observing the occurrence of visible pregnancies in females, 3)
back dating ages of fetuses to determine dates of conception, 4)
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FINDINGS

Aging Methods

Aging by Tooth Eruption

The tooth eruption scheme of Matschke's (1967) as modified
Ly Diong (1573) fit the pattern scen in Pakistan wild boar almost
exactly. Accordingly, we used it to obtain the estimated
chronological ages of the collected specimens. The data are
given in Appendix I and II, where all animals are listed in
ascending order by age in months. All specimens having an
erupted 3rd molar were estimated as 26-plus months of age and
their incisors were pulled and submitted to the Denver Wildlife
Research Center (DWRC) for sectioning and counting of annular
rings. Using Barrett's (1978) method of 3rd molar eruption and
cusp wear, animals more than 2 years old were classified into age
groups from 3 to 6-plus vears. Only one female and one male were
estimated as being 6 Years or older.

Age by Eve Lens

The eye lens weights plotted against the log of estimated
age in months are shown graphically in Figs. 4 and 5, where they
are plotted for each sex. There is an excellent fit of the
regression lines to the age data, both for males (r = .9431) and
for femalss {r = 31835, There may be a significant difference
between the regressions due to sex., Thus it appears that eyve
lens weight, at least up to the estimated age of 26~-plus months,
can be used as a reliable age criterion in wild boar.
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Fig. 1 and 5. Regression of eve lens weight on the log of age in
months.,

Animals over 26 months of age were not fitted Lo the line
since their age in yYears will be determined by annular rings in
the sectioned incisors al DWRC. The eye lenses of 20 plus months



aged animals ranged from 220 to 300 mg in females and from 186 Lo
354.5 mg in males,

Morphomelrics

The various body measurements of male and female wild boar
are summarized by estimated dental age in Table 1. Males
conlinue to grow to a heavier body weight and a longer body
lenzth than do females. This difference becomes especially
obvious in animals over 2 years of age but is apparent even at
the ages of 5 to 6 months. The differcence is statistically
significant in body weignht only in the last two age Eroups {p =
0.02 and 0.001, respectively) and only in the oldest age group in
the case of head and body length (p = 0.001).

Table 1. Morphometrics of Pakistan Wild Boar

Age Body weight H.B.L. Tail Shoulder Cranium
{months) kg cm cm cm cm
Males
1-2 {4) 7.2+ 1.9 53.0+10.7 9.0+1.7 28.8+5.9 16.1+2.4
2.4 (4) 11.7+ 2.6 72.9+ 3.3 13.4+2.0 42.2+2.7 22.5%1.7
5-6(13) 28.0+10.6 103.6+10.5 18.8+3.3 - 55.0+6.2 26.3+2.6
To12(15) 3G.45 0.3 113.5% 7.4 15.3+2.5 63.4+3.8 33.4tz.8
12-18(9) 48.5+11.4 118.3% 7.2 20.9+1.6 66.1+14.7 35.4+2.5
19-24(11) 63.0+15.1 127.8+1C.4 19.6+6.8 72.9+7.9 38.8+1.%2
> 24(21) 97.7+15.5 145.0% 8.4 25.9+2.5 83.3+4.4 43.7+3.3
Females
1-2 (2) 1.5+ 3.5 45,0+ 4.2 7.7+40.3 26.5+3.5 14.8+4.5
2-4 (5) 10.2+ 2.2 69.1+ 4.7 12.5+0.8 39.1+42.6 21.3%1.7
5-6(39) 26.4+ 8.8 97.0+11.6 17.1+3.1 52.5+7.4 29.043.1
7-12(16) 33.0+ 8.2 103.3% 6.0 17.8+2.6 57.9+4.3 30.4+2.0
13-18¢11) 42.9+ 9.4 111.5+ 4.9 18.7+2.8 60.7+43.3 33.4+2.3
19-24 (9) 48.3+10.7 121.°2+ 6.7 21.7+2.7 63.5+¢#3.9 36.0+2.2
y 24(29) 61.6+10.4 128.7+ 6.9 23.1+3.0 68.5+3.8 38.3+3.5

Reproductive Activity

Age at Sexual Maturity

Both scxes come into breeding potential before they are one
vear old. Males were seen wilh visible tubules in the cauda
epididymis (packed with mature sperm) as early as 1 to 5 months
of age, bul the onset of covual maturity (the 0% point for
visible tubules) was found to be 5 months. All animals over R
months were positive for this cri terion. The mean weights of
lectis for se.eral age Jgroups are civen in Table 2.

Females, too, first began to ovulate at the age of 6 Lo T
months, and the 50% point for this character was 6.3 months.
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143 dated animals, 103 (72%) were estimated to have been born in
the 5 months between April to Augusi{, with the pealk
occurring in May. Animals were born in every nonth of the year,
hovever, with the least in January and February.

When the foetuses woere dated (Henry 1968) and the
estimaled date of birth obtained, it was scen that 3 litters

would have been born in April, 16 in May, and 8 in June.

Lititer Size

The overall litter size was found to be 5.7742.3 in a sample
of 30. When the litter size was calculated for all females less
than 24 months of age, it was found to be 4.7742.2 (n=12), while
in females older than 21 months, litter size averaged 6.53+2.1
(n=17). This supports ‘he idea that older females have larger
litters.

Reproductive Production by Age Groups

The proportion pregnant and litter size is given in Table 3,
for young of-the-year, vearlings and females 2 years or older.
Younz-of-the-year, breeding for the first time, are more
productive than vearlings, but much less than older females.

Table 3. Pregnancy and litter size by several age groups of
females

Age Number Proportion Mean Litter No. Young
(months) Examined Pregnant Size (S§.D.) per Female
6 - 12 30 .233 5.29+2.5 1.23
13 - 2 32 . 156 4.17+1.9 0.65

> 24 35 . 486 6.53+2.1 3.17
Mammaries

The mean number of visible mammariece per female was 8.3+1.0
{n = 151), ranging from 3 to 10. Eight and 10 were the most
frequently encountered. This is less than the number found in
doinestic breeds (Plum 1938; Smith et al. 1938) and less than the
11.9 te 12.6 observed by Barrett (1978) in feral hogs in
California.

Behavior

—_

labitat Where Collected

!

Wild boar wvere collected mainly from crop fieclds, mesquite
and Acacia thickets, anug grassy low=lying areas with ranh growth

of Saccharum and  Typha spp. (Table 1), These are the areas in
which they hide during the daylight hours for resting; brecding,
ete., Grassy low-lyving waste arcas, sugarcane fields and



mesquite/acacia thickets account for 96% of the animals
collected.

Table 4. Habitats where wild boar were taken in Faisalabad area

Crop Fields:

Sugarcane 51 70 121
Wheat 3 4 7
Maize 1 3 q
Cotton 0 1 1
Low-1ying areas 64 72 136
Mesquite/Acacia thickets 12 24 36

Size of Groups

The mean number of animals per group was obtained from 85
field observations during the period June to December 1988.
These data are summarized in Table 5. The mean number per group
was found to be 5.21, generally one or more adult females with
their young-of-the-vear and an occasional yearling.

Table 5. Frequence of numbers of wild boar sighted singly or ir
groups

Cld males normally move singly but males up to the age of
about 18 months move with the family, Wild pigs move in groups
of 2 to 28. The largest group of 28 animals was observed on the
Pakistan Air l'orce Base, Rasel-e-Wala, on the night of 21st
August, 1928, This dgroup included 2 males and 4 females with 22
piglets of varyving ages.

Population Structure

It is difficult Lo draw any conclusions regarding Lhe sex

ratio from the hunted sample, since there was a conscious bias Lo
try Lo collect more females for reproductive studjes, The
overall sex ratio (malew:females) in the hunted collections was
100 males:146 femnles. When the sex ratio is examined Ly agoe

10



(Table 6), the males of 1 to 4 months are equal to the females in
number. They then drop to only about a third of the sample at 5
to 12 months. The males again reappear as 48% of the sample from
13 to 24 months.

Table 6. Sex ratio by age groups in wild boar.

Age 1in Number of NMumber of Percent
months Males Females Males
1 - 4 13 13 50.0
5 - 12 31 65 32.3
13 24 30 32 48.4
> 24 26 36 41.9
Totals 100 146 40.6

—_———__—_—_-...__.___—__.._-._—____—_-._—__.-_—_—————_—__-.__....____...——_—_—

Immatures vs. Adults

It appears from the aging studies of the hunted sample that
75.3% of the females and 74.0% of the males are less than 2 years
of age. This may indicate that wild boar populations in Pakistan
have a high rate of turnover, with limited 1life expectancy of
individual members.

DISCUSSION
Aging Methods

Accurate aging methods are important for any vertebrate pest
management program. It was found in this study that the tooth
eruption schemes as given by Matschke (1967) and Diong (1973)
were saticfactory for estimating ages of both sexes up to the
time of eruption of the 3rd molar, or 26-plus months. Beyond
that age, aging methods had to rely on degree of eruption of the
3rd molar, Cusp wear, or on sectioning and staining of incisor
teeth and counting of annular rings. The only difference noted
in the eruption scheme was that the first molar generally erupts
before premolar 1, the reverse of that seen in the European wild
boar. It was easy to differentiate between the deciduous and
permanent teeth on the cleaned jaws.

There is a problem with the use of tooth eruption, however,

as pointed out by Sweeney et al. (1970). Estimating the age of
wild boar by dentition tends to clump animals into established
and often overlapping age classes. In many cases, the tooth

eruption pattern places an animal in a zone of overlap, forcing a
subjective decision in assigning the animal to a specific age
class.

A second criterion of age is the use of the weight of the

eve lens. If using known-age animals, this should provide a
continuum of ages without the need for subjective assignments.

11












be the critical period for the animals during th: snaual cycle,
It also coincides, in part, with the main farrowing pesriod.

Other researchers have found that post-natal mortality of
young in feral hogs and wild boar may run from 36% (Singer et al.
1978) Lo over 50% (Baber and Coblentz 1985, Coblentlz and Baber
1987). We believe that the same probably pertains to wild boar
populations in Pakistan since the main farrowing period coincides
with a time of scarcity of crops in the fields in which to hide
or to utilize as food,.

Research Needsg

The young age at which sexual maturity in both sexes talkes
rlace, the year-round breeding capabilities, the relatively large
litter sizes, and the possibility of two litters per year
indicate an animal with a high reproductive potential. Wood and
Barnett (1979) stated that, wild pigs are "the most prolific large
mammal in the U.S." The high reproductive potential, accompanied
by high mobility (wild boar are capable of wide nightly movements
in search of food) and a lack of effective control techniques,
makes this animal & formidable pest species in the Pakistan
agroecosystem.

A comprehensive programme of basic research on its biology,
combined with evaluation of candidate toxicants, baits and bait
delivery systems, leading to development of control strategies
and methods, is sorely needed. In a study of feral pigs on Isla
Santiago, Galapagos Islands, Coblentz and Baber (1987) concluded,
based upon cost and efficiency, that poisoning was the best
method of aontral, Cost of removal rer pig by peisoning was
estimated at about eleven times cheapei* than shooting, the second
most effici_nt control method. Our researches are directed to
this end.
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