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FIELD EVALUATION OF BIOOD ANTICOAGULANT AND ACUTE POISONS
FOR THE CONTRCL CF WILD BAOR'L,
Muhammad Hafeez Khan

ABSTRACT

a
The efficacy of 2 blood anticoagulants, warfrin and

rocumin and five acute poisons ClO80 (sodium monofloro acetate)
Temik 10G & 100, Dimecron 10O (phosphomidon), Furadan 3 ST and
Arsenic trioxide were evaluated for the control of wild baor,
Sus scrofa, in a series of exoeriments. Cl0O80 gave amazingly good
Tesults. Temik and Dimecron proved faily good where as Furadan
and Arsenic trioxide did not prove very effective., In case of blood
anticoagulants both warfrin and rodumin oroved very effective for
wild boar control.

INTRCDUCTION

Wild boar, Sus scrofa, is an important pest of crops both

in barani (rainfed) and irrigdated crop lands in Pakistan, Beg and
Khan (1982), Brooks et al. (1989), Smiet et al. (1979) from the
farmers point of view they are nearly imoossible vertebrate pest

to dealwith. They are willy and smart and are large and strong.

They can injure or kill humans when they are frightened or attdacked.
They are very difficult to keep out of food croos. Farmmers feel
difficulty in irrigating their fields soecially sugarcane croo
fields during the nicht hours and the wild baors do not allow any
serson to enter the fields. The farmers have no really good method
to orotect their croos from damage. Among lethal metnods of control
used in the past, shooting remsins an exosensive method and few
farmers nossess shotguns, So most attention has been naid to methods
of poisoning using highly toxic insecticides like aldicarb(Temik)
Khan et al. (1980) or extremely toxic redenticides, used as fluro-

acetamide dnd sodium fluroacetate (Shafi and Khokhaw, 1986). These
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materials, while no dount, extremely effective when used by
nrofessionals,are not suitable for use by the farmers and may

be hazardous for the livestock and wildlife in the area ooisoned.
Therefore five old and new acute poisons were tried with new
substrates for wild baor control. To avoid shyness develoopment

against the poisons used substrates were chdanged after each baiting.

Experiments were also conducted for searching alternste
toxicants where shyness is not developed and are not hazardous
to livestock and wild life in area poisoned. For this pur-oose
anticoaqulant materials were considered for use, several of which
have been shown to be quite toxic to domestic and feral nigs
(Dobson, 1973, Hone and Kleba, 1984) warQ;in aopears to have
good opotential as a pbig poison (Hone and Mulbgan, 1982). Several
studies have shown that warﬁ?in is highly toxic to pigs, a chronic
LDy, of 0.05mg/kg over 7 days (Back, 1978), chronic oral LDy, of
0.4mg/kg over 5 days (Crisoon et al. 1975) and Worthing (1979), a-

lethal dose of 1 mg/kg over 5 days,

Likewise Dobson (1973) indicated that conmatetralyl at
dosages ranging from 0,1 to 1.0 mg/kg created hemorrhage in 8
pigs, 3 of which survived the lowest dosages because of vitamin-
Ktherapy. All the others died 8th day from consuming 0.25 to 1.0
mg/kg of conmatetralyl for 7 days. He concluded that a total
intdke of less than 2 mg/kg should be lethal orovided this is
given over a period of 7 days. Rotenone, the nlant extract from

Derris elliptica and other Derris sop. was suggested ny Matschke

(oersonal comm,) as a candidate acute toxicant for wild baor,
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According to a reoort by Kingscote et al. (1951) rotenone is
toxic to pigs.
The evaluation of these acute and anticoagulant toxicants

and different baits are discussed in the present renort.

METHODS

The study area for the trials of acute poisons was located
in Tehsil Jaranwala, District Faisalabad, Dala Nangul, District,
Sheikhuoura, Chak No. 33/J.B., Tehsil Faisalabad. and for blood
anticoagulants poisons Silarwala Forest, Chak Ng.155 /G.B.,Tehsil
Faisalabad was selected and wari?in technical grade was used, For
conducting exoeriments on coumatetralyl a second blood anti-
coagulant poison Probynabad Army Stud Fanﬂ on Depalour, Pakpattan
Road, District, Okara was selected. Salarwala Forest Chak No. 155
is situated in central Punjab lying about 30 km from Faisalabad

city, is an area of acacia (Acdacia modesta) and mesquite (Prosonis

juliforea) forest or scrubs, intermixed with stands of march

grasses (Saccharum munja) in low lying area. The forested area is

bounded by irrigation canals on three sides and crop fields on
the the fourth, The entire forested area is surrounded by crop
lands in the opoosite sides of cansl, In this area control

experiments for the efficacy of warfarin were conducted.

Brobynabad Army Stud F3rm where exoeriment for evaluation
efficacy of codmatetralyl for wild boar control was conducted is
situated on Depalpur Pakpattan Road about 15 km from Deoalour.

This farm is mainly reserved for agricultural croos. Wild boar
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control experiment was conducted in a block of 265 acres of

sugarcane Ccroo.

TOXICANTS

Temik 10% granules were supolied by Union Carbide U,S.A.
This toxicant was used in the boiled maize bait., Temik 1OG was
treated in the laboratory and l0OO% Aldicarb was preoared for

use in the field against wild baors.

C 1080 (Sodium monofluro acetate) was used in small
caosules containing 30-60 mg, ClO80 in each. This method of
encapsulation was used to avoid sub-lethal dose to be takenzghy
wild boar in any case.

Phosohomidon available in the liquid form was absorhbed
in bran or gram flour., This material was dried in the shade and

filled in gilatin cdpsules of 500 mg.

Arsenic trioxide was used in quava fruits by boring into
the fruits and filling the hole with 4% tea sooonfull of ooison
and the hole was covered over with the ouls. This ex2eriment was

conducted at P,A.F. base, Faisalabad,

Furadan 35ST which is suonlied by FMC in liquid form was
dbsarbetidbin grain flour and filled in 500 mg cansules, Blood

anticoagulants were used with wheat grains in the following ratio:

Warfarin Bait: Warfarin 1l gm.
(technical grade)

Gur(Brown sugar) 800 gm,
Ghee 200 gm,
Wheat 19 Kg,
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In case of rocumin the material was used in the following
ratio:

Wheat 9 Kg.

Gur(Brown sugar)400 gm.

Oil 100 agm.

Rocumin(0.75%) 500 gm.

BAITS

In case of Temik 10G boiled maize was used as substrate
and brown sugar and full cream dry milk as attractant to the
poison., In case of Temik 100 material was filled in capsules and
such capsules were out in the field in weaned flour balls of
squash ball size. Same method was used for ooison bait of ClN&8O
Furadan 35 ST and Phosohamidon. Arsenic trioxide was used in
guava fruits,

Blood anticoagulants were used with wheat grain, brown

sugar and oil was used as binder and a attractant,

WOODEN HOG FEEDERS

Wheat grain baits were olaced in wooden hog feeders
6 x 60 cm sq. with four slanting wooden doors on the too. These
were sited in an area of heavy wild baor activity used as a
resting or hiding areas. Each hog feeder was filled with 10 to 20kg
of bait, The area around each hog feeder was smoothed daily to
check animal visits from foot prints. Baits were reolenished as

needed, Baiting continued until wild baor visits stoooed,
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TRIALS OF DIFFERENT CHEMICALS FOR_THE CONTRCL OF WILD BCAR

Wild plgs are of agriculture concern in Pakistan because of
thelr current impact on agriculture like crop damage, loss to
human 1llves and dissemination of diseases such as leptospiroris
and rparganoslis. Wild pigs are of considerable concern also for
Ltheir potential role as a reservior of infectlon of several
exotlic diseases such as foot and mouth diseasers, otc. The main
method of controlling wild pigs damage are poisonling, trapping,
chooting, fencing, habitat changes & changer in agricuiturat
management,. The short term effectiveness of the control methnd
is usually assessed by the percentage kill and the prediction of
its long term effects are based on knowledge of the remaining
populatinns, oxpected rate of increase, etc. .

Different chemical methods were used to control wild Tboar
during this vyear. The detalls of these methods are described
here.

A.  EURADOM_35 ST

-The wuilld pig population was egtimated by route count method
consecutively for three days and then polison balting was done and
wild plg population was also estimated the same way after
polgoning.

Hateriale and Methods

Liquid peoison was absorbed in gram flour and material wuas
dried in the shade. The material wae filled in 500 mg gelatin
capsules. Thensea capsules were dipped in low melting point wax to
mask the odour. These capsules were used 1In weaned flour balls
coated with attracting material 1.e. full cream dry milk, powder
of cyprus and in some cases only coating of gram flour,. This
polson was used at Riaz Model Farm of Chak No. 33/J.B., District
Faisalabad. Total number of animals In 10 acres of sugarcane
crop were estimated to be 11-12 (Table 1).

Tahle |. Mortality to »11d boar vhen uslng Furadon at Rlaz Nodel Fara

.................................................................................

Pate  Mo. of anfeals Mo, of balls P. balle Dead aninals Population
belore baltlag put consused  seen or reported after balting

.................................................................................
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Total elimination of the wild boar was reported by the
farmer. After poison baiting no animal was observed in cultivated

fields and no damage was observed to any crop. Foison has given
good contraol. These results shall be further cenfimred next
y2ar.

B. ARSENIC_TRIQXIDE -

Arsenic trioxide is odouriess and tasteless poison. This
poison was used 1In guava fruits by boring into the fruit and
filling the hole with 1/Z teaspoon full of the poison. The hole

was covered over with the pulp of the frult. Prebalting of guava
fruits was done for three days.

After three days prebalting, LU0 guava fruits filled in with
1/2 teaspoon of Arsenic trloxide were put at PAF Base Faisalabad.
Response to ths unpoisoned gunava fruits was ©6U% during fthe
prebalting days When the polisoned guava were put response uas
only 26%. No dead animal was observed even upto 15 days of
poison balting. At the Air Base there is about 6 acres area
which was very thicic. This area was cleaned in 19835. During
cleaning of sarkanda and weeds officer commander of +the basge
reported that many old skeletons of the animais were obseerved,
The bones of animals were collected and burried in the soil.
This trial chall be repeated again to coniirm the results and to
see the effectiveness of this polson to wild pigs.

C. ALDICARRB
Haterials_and Hethods .

A first experiment was carried out at the foregt of Chak lo.
155/R.B. 1In this forest there is a mixed plantation of both wild
and planted trees. This Jungle comprises of about 500 acres. Dne
to thick wild mesquite and sarkanda plantation it has become 2
permanent breeding place of the wild pilgs. Work on the control
of wild boars was started on 13.5.1987. The population estimated
in that forest was between 120 to 150 animals. The first balilting
was done with Temik 10 g by using boiled maize as substrate and
full cream dry milk as attractant. Farmers of the village Chnk
Ho. 155 Panwan arranged prebalting for 5 days and 5 bait stations
were s5et and out of that animals were attracted to only two
statione. On 18.9.1987 poison baiting with 10 kg maize ZOO gm
Temik and 500 gm full cream dry mllk was put at each of two bait
stations. Animals consumed B8 kg bait from one station and 1.5 kg
from the other bait station. The remalning bait was burried deep
in eo0il to avoid any hazard to human beinge and domestic animairs.
The results of this trial are given in Table 2.

Due to thick plantations, it was very difficult to trace out
the dead bodies. But swhen the number of animais were connted
again hy route count method it ranged from 40-50. Hhen farmers
were contacted they reported some relief from tihese animaie.
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Table 2. Iffect of Tewik on the Nortality of Wild Pigs at Chak No. 155

............................................................................................

Date  Istisated fo. Wt of  Isthaated lo. Balt Ro. of dead Ra. of othet
of wild boar battiag  of anieale . copsomed wild boar traced aninal species

material  sarvived : or reported dead
19.9.87  120-150 8 g ik 2 3 porcopine
2! ists
10 squirrels
IR R - - ) 3 porcaplae
n - - 1 -
HIn - 10-50 - -
Total 6 6 porcuplne
21 rats

10 squirrels

A second experiment was conducted at village Dalanangal
District Shelkhupura in a block of sugarcane comprising Z5 acres
and at Latif HModel Farm near Jaranwala in a block of 40 acres of
sugarcane flelds.

The Aldicarb 10 g was used with boiled malze as substrate.
In the second case Aldicarb was dissolved in Acetone and solution
wag filtered. The filterate was dried over a water bath to get
100% material. The 100% material was used in Gelatin capsules of
100-150 mg.

At Umar Draz Agricultural Farm at Village Dalanangal which
comprised 25 acres of sugarcane crop, polson baiting with Temik
10 g with boiled malze was done at the animal’s tracks. Heaps of
one kg boiled maize were placed at animal & trackks which wer~
covered over with 15-20 gm of Temik 10 g, 50 gm full cream dry
milk and 5 gm powder of cyprus roots. Foison baiting was done in
the evening at animale tracks and next morning left over poison
balt was weighed to see the reponse of the animais to the bait.
Only three animals were found dead as a result of first baliting
(Table 3).

Third experiment was conducted at Dala Hangal using Temik
100% filled in Gelatin capsules of 150 mg. Each capsule was put
in weaned flour balls of squash ball size which were covered over
with full cream dry milk and powder of cyprus roots.

A counted number of these balls were put on the wild boar
tracks and next morning balls were again counted to evaiuate the
reeponse of the animals to poison balls. Results are given in
Table 4.
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Table 3: Results of Boiled tlaize Poison Bait
Date No. of animals No. of bait Bait Ho. of dearl
in square biock heaps Consumed animale

before polisoning

e e rm e o o e e r —mm v S e - A - e v e = e e e A = e e e = = = e e e= e e = e e e e . e — - — —

3.10.1987 27 10 heaps of 2.4 ke -
one kg each (from 3
(10 kg) spots)
4.10.1987 - - - 2
5.10.1987 - - - 1 dead ani-
mal traced
6.10.1987 - - - 1 dead ani-
mal was
reported
7.10.1987 - - - Population

wag counted
to be 19 after baiting

Date Estimated No. No. of poison No. of Balls No. of Dead

of wild ,*_6 balls put consumed mnimals

in sugarcanae traced or

block reported
28.11.1987 24 50 46 -
29.11.1987 - - 2 q
30.11.1987 ~ - - 1
08.12.1987 - - - i1
14.12.1987 - - - 7

Total 23

Fourth experiment was conducted again at Dala Nangal
Metrict Shelkhupura. Animals were coming to eat the scum at
rane crushing machine which was being used in making brown sugar
aind gur.

The spot was visited on 21.1.1988 and from the tracks of the
animals 1t was estimated that a group of 9 animals were visiting
thie spot regularly. On 22.1.1988 evening 50 gm of Temik 10 g
a8 mixed with scum Iin a 1 x 3 ft pit near the crushing machine,
the willd plge vieclited the spot and entire scum (abont 6 kg) was

sonsumerd by themn. On 23.1.1988 gearch for the dead bhodies was
started but we were unable to trace any dead wild boar by
j.2.1988. Farmers of adjoining square reported that some bad
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emell was coming from the nearby fields. MNext morning daily paid
labourers were enaged and all the fields were sBearched out. HNine
dead bodies (entire group) were found within a radlius of about 10
meters. This method gave 100% mortality of the wild plgs. Tuo
dogs were also reported killed by taking poisoned scum.

D.  DIMECRON 100 (PHOSPHEMIDON)

Phosphomidon, an organo-phcaphate (Dimecron) |is easlly
avallable 1in the market and its mammalian toxicity is 26 mg/kg
wt. Thie poison 18 safe to use as compared to other poisons like
C 1080 and Temik, which are being used in the field for the
control of wild boars.

Dimecron 100 was absorbed in equal quantity of bran or gram
flour. This material was dried in shade for 2-3 days and then
filled in gelatin capsules of 500 mg and dipped in low melting
point paraffin wax to mask the taste and smell of -the poison.
Three to 4 capsules were put in weaned flour balls with a coating
of attracting materials as used in other cases. This poison was
also used as such with bolled malze and attracting material.

Chakku Forest comprises of 700 acres with mixed plantations
of shesham, mesquite, pines, paper mulberry, etc. This forest is
well irrigated from Upper Chenab Canal from one side and from its
distributories from other side.

Wild plg population was counted by examining the animals
tracks in Kukarwala Block comprising 115 acres and poison baiting
was done on 7.3.1988. Total 100 flour balls containing 2000 mg
toxic material in each ball was put near the resting places of
the anfmals and on the tracks leading to the water sources. The
results are given in Table 5,

Table 5. Effect of Dimecron on Wild Boar

Date Eetimated No. of No. of poi- Dead bodies Population

ropula- polson son balls seen or aftevr
tion ball put consumed reported baiting
7.3.88 25-30 100 21 0 -
8.3.88 - - 2 1 -
9.3.88 - - - -
10.3.88 - - - - 8
Dimecrec.s nas used in Chakku Forest, Kukarwala. 100 poison
balls were placed at the anlmals tracks on 7.3.1988. Out of
which 21 balle vere consumed and on 2nd day 1.e. 8.3.1988 tuo
more polson  balls were consumed by the wild plgs. Only tuo

animals werne found paralysed which later on died about 5% and 70
meters from the place of baiting and the third animal was found
dead about 180 meter from the place of batting. The obaservation
of the first day was that the animals were paralysed, unable to
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move any body part except eye lids which were working normaily.
Over secretion cof saliva was noted from the mouth of both the
" anlmals. These animals died after about 1 1/2 hours of locating
them.

Only three animals were found dead but there was 7
reduction in the population of wild pige in the forest. The
animals elther had died and were not traced out or escaped due to
gsome other reasons.

The polson can very easily'be used by the farmers with gooed
results.

E. EFELICACY OF C 1080

About 1 1/2 months afterAthe Temik baiting farmers again
reported presence of anlmals and damage to their crops 1n the

Chak No. 1556 area. Second balting was started on 5.11.1987.
This time capsules of C 1080 containing 60 mg poison and 100 mg
of plasil (an antivomiting agent) were used. The observations

recorded are given in Table 6. - !

Table 6. Effect of C 1080 on the Mortality of Wild Pligs

Date No. of poil- No. of No. of Dead Wild No. of other
son balls balls pigs trac .' or . animals died
placed consumed reported

5.11.87 200 106 2 1 porcupine

1 jungle cat

6.11.87 50 11 1 J porcupine

7.11.87 - - - 1 porcupine

8.11.87 - - - 5 porcuplne

1 jungle cat

Total 250 117 3 10 porcupine
2 Jungle cat

e o - = s e — — m e - -~ S = - - = fem = e e T - e = T e o o — —— e 4t = = mm v - o = — - —

After baiting number of animals were again counted by the
same method. The total estimated population was 10-15 wlld
boars. Since then this jungle has been searched out many Limes
with doge and beaters but the population observerl was very low,
and no damage to growing crops around the Jjungle was reported by
the farmers. On 23.2.88 the farmers were again contacted and a
complete relief was reported. Later on, population was counted
and tracks of only 11 animals were observed in the whole jungle.

A second experiment was conducted at Latif Model Farm near
Jaranwala, District Faisalabad and Chak HNo. 48/M.B., Dlstrict
Khushab, C 1080 poison was filled in gelatin capsuler of 60 mg
with 100 mg of plasil. Each capsule was placed in a weaned flour
ball. The flour balls were coated with full cream dJdry milk,
powder of cyprus and before placing in the animals track each
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ball was sprinkled over with female sex pheromine diluted 100

times in skimmed milk.

Another exoeriment was conducted at Chak No. 48 M.B.,
District Khushab, In a jungle of mixed nlantation, the number of
animals were counted to be between 30-35 from the tracks. The
soil around the jungle was hard and grassy, therefore, exact
number of the animals could not be counted from the foot orints.
Routs of the animals were traced out which were nine (9) in
number and flour balls containing 2oison capsule and coated with
attracting materials were placed at the routes on 25.10.1987
Only 17 ooison balls were consumed first day as the animals came
out of the jungle from only three routes. On 26.10.1987 more poison
balls (30) were out on the same routes, These were also consumed
by the wild baors. Only one dead body was seen in a3 nearby field
and no other dead body was traced out due to inaccessable condition
of the jungle. On 28,10.87 the routes of the animals were again:

examined and tracks of only 3-5 animals were observed.

Presence of wild baors was reported at Latif Mpdel Fsmm
Tehsil Jaranwala, in a block of 40 acres of sugarcane, It was
estimated from the tracks that there were about 20-25 animals
in the block. 100 weaned flour balls containing clO80 capsules
(60mg) in it were put at the animal tracks on 27.11,1987. Out of
those 100 balls, 41 balls were consumed by the animals the same
night. Only three dead bodies were traced out from the water
channels of the 40 acres block of sugarcane, On 10.3.88, the

land lord after cutting the sugarcane croo, reported that there
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was large scale mortality as skeletons of many animals were seen

during the harvest of the crop.

EFFICACY OF ROCUMIN AS WILD BAOR TCXICANT

Blood anticoagulant baiting trial was conducted at
Probynabad Army Stud Famm, This farm is situated on Denalour
Pakoattan Road, in District Okara. A block of sugarcane which
comorised of 265 acres was selected for conducting exoeriment.
For evaluating the wild baor pooulation 12 spots were selected
for setting bait stations after thoroughly observing the routs
of the wild baors. At each baiting station 10 kg wheat was nut
in ooen hog JZeding boxes and next day activity of the wild baor
visiting the spot was observed and number of wild boars was estimated °
by counting the animal tracks. The quantity of the wheat grains
consumed from the boxes was made uo by adding more wheat in the
boxes. This activity continued for 10 days and daily observations
were recorded. At 12 baiting stations set, animals visited only

4 baiting stations regularly. The total number of the wild baors

visiting these baiting stations estimated to be between 35-40.

The exoeriment was started on 5.9.1990 and the first observation
was recorded on 6th and the last on 15.9.1990. The exoeriment

was started on 17.9.1990 and baiting boxes were put at 4 successful
baiting stations which showed wild baor activity. Each hog fe;aing

box contained 10 kg baiting material with the follwoing formula:
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Wheat grains 9kg

Shakkar 40C g m
Ghee 10C '‘gm
Rocumin (0.75%) 500r g 1

Hog feeding boxes were put on 17.9,13990 at 4 selected
baiting stations., From 17.9,1990 to 20.9.1990 animals did not
try to open the boxes. After 20.9,1990 the wild baors started
feeding and two boxes were opened on 21,9,1990. Third on 22,9.90
and the 4th on 24.9.1990. The first two boxes were removed from
the baiting station on 26.9.1990, 3rd on 28.9,1990 and the 4th
on 29.9.1990 each after 5 days of feeding. After 29th the wild
boar activity was very mich reduced. Blood soots were also
observed at olaces where wild baor trials were observed. No dead
wild baor was observed, Sugarcane croowifls bumner and it was
extremely difficult to search out the entire block. After removing
the boxes wild baor activity was again evaluated and it was
estimated that the number of animalswits not more than 6 to 7 in
the field, Itibgsalso assumed by examining animal tracks that

weye
the surviving animals;aged and were weighing over 50 kg.

Exoeriments on the effectiveness of rocumin as wild baor
control toxicant was again reneated on the same farm (Probynabad
Army Stud Famm), This time no orehaiting was done. Wild boar
20nulation was estimated by observing the animal tracks in the
water channals and by smoothing the passage of oermanent roug?
of the animals,for five days, On 10.10.1990 oopulation was estimatad
to be 12-15., This pooulation was that which came out of the block

vy

from west side of sugarcane fields. 5 hog feeders were out 2¢ 5 " n*:
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routs of the wild boars. Each hog feeder contained 20 kg orenared
bait with ooen top. Wheat grains were trailed towards the hog
feeder to bring the animals close to the baiting stations. Wild
boars started feeding bait the very first day but rate of consump-
tion was low, The quantity of the bait was renlanished daily.
Average bait consumption increased with the nassage of time and
on sixth day it was maximum i.e. 7 kg per box., After that rate

of bait consumotion declined and blood soots were also observed
on one box. On 17.10.1990 the hog feeders were removed §rom the
baiting station. One dead body of wild baor weighing about 75 kg
was seen on 18,10,1990 in a water channel. From 20,10.1930 to
25.10,1390 activity of wild baors was again observed. . Tracks
of only three animals were observed, possibly new commers to that
sugarcane block. Rocumin is very effective for wild baor control.
But farmers are not convinced to use this osoison due to its

disadvantage of multidose b3aiting.
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DI SCUSSICN

The acute poisons used during the series of the experiments
proved very successful for the control of wild boars. Soecially
Cl080 gave amazingly good results., In the use of this ooison two

difficulties were faced,

1. Animals vomited soreading poisoned grains in the area around
the baiting spots and as a result non target sna@ices were effected,
To over come this difficulty 100 mg olasil an antivomiting
material was used along with the poisoned capsules with good

results.

2. In case of repeated baiting shyness is develoned in the wild
pigs to over come this difficulty.substrate of the baiting was
changed every time for examole if wheat grain balls were used in
the first baiting boiled maize was used in the subsequent baiting

with this method. This difficulty was oartially solved.

In case of this 7®/4. .. Temik oroved to be the second best
voison and provédfé cheao control technigque to the farmers, In
case of Aldicarb there was quick knockdoen of the animals and the
farmers were encouraged by observing the dead bodies of the wild
boar next day in the baiting area, In this case again difficulty
of shyness was faced which was coverféartially by changing the
substrate of the.bait, Stum:(Molasses) oroved to be the best

substrate for baiting with any ooison.

Furadan 35St, Phosohomidan and Arsenic trioxide also proved
successful for the control of wild baor out of these three ooisons,
Furadan 35ST and Phosphomidon were equally good and arsenic tri-

oxide proved to be least effective as comnared to all the ooisons
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tried.

The use of anticoagulant bait materials to‘control wild
baor populations gave very satisfactory results. Wild baor
resoonsed to anticoagulant baits in a nattem similar to that
of domestic rats. The bait sites must first be located by the
animals., Then bait consumotion increase daily until a peak is
reached, Any where from the 5th to 8th day. Bait consumption then
declines raoidly as the animals become affected and start dying.
The great advantage of anticoagulants baits over acute toxicants
that they apparantly do not create a bait shyness nor do the
animals vomit the baits, as they are known to do when ooisoned with
sodium monofluro acetate (0’ Brien et al. 1986) and oresumably
floro acetamide.

The major disadvantages of anticoagulants are:

L. They are slow to act, meanwhile crop damage continues and
farmers become imonatient.

2. They require a very large amoé& of baits when onoisoning
wild baor (a) large boar can easily eat 5 kg of bait at one time.
3. They are attractive to and kill nontarget animals,

esoecially porcunines, jackals and dogs,

To over come this difficulty, modified hog feeders were
orovided by the team leader, Mr. Joe E, Brooks, which were used
in the field and completely excluded sorcunines and jackals from
the baiting cycle. Mpdified hog feeding boxes, baited with anti-
coagulant baits may offer promise in poisoning wild baor in olaces

where they could be Pennanently and secéredy installed, In forest
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olantations and at air bases which are chronically infested with
wild baors. At these situations hog feeders can be utilized with

advantage,

Maize and wheat grains can be used as bait substrate fer
crude bratnsugar (shakkar) dndmolasses (gur) are good attractant

for wild baor.
CONCLUSION

Sodium monofluro acetate (ClO80) was much effective for
wild baor control. Temik, phosphomidon and Furadan 35ST were
fairly good for wild boar control. Arsenic trioxide did not orove
very effective. Baiting substrate needs change after every baiting
to avoid shyness against bait in wild baor oosulation. Antico-
agulants are extremely promising for wild baor control, insnite of

its disadvantage of multidose use to be effective.
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ECTOPARASITES OF WILD BAOR

ABSTRACT

519 wild baors were killed by gun shooting during the
nroject period. Three species of ticks; Rhipicenhalus sanguineus
(Latereilli, 1806), Booohilus annulatus and Boophi lus microolus
and ene soecies of louse,Haemotopinus suis Iinn were collected i Fum
and identified. One species each of ticks and lice were sent to
Br“tlsh Museum for identification.

INTRCDUCTION

Ectoparasites such as lice, mites, ticks and warbles, of
nig and livestock are very important but they have not attracted
the oroper attention of the researchers of this country. The
ectoparasites are known to cause tremendous economic losses in
livestock industry in this country due to their usual habit of
blood sucking causing irritation, annoyance and in some casas even
their migration in the body tissue of the larval stages, such as
those of Hyoodema i{n various internal orasns of the hody.Ultimately
3)3pearing in the body surface particularly in the back of the animals

by burrowing through the skin and falling on the ground,

In case of blood sucking ectoparasites the vector suffer
from blood loss and anaemia of varying intensity denending on the
number of ectooarasites infesting an animals and their nutrition.
Because of blood loss animal keep poor ohysical condition, especially
when younger animals are victimised they exhibit stunted growth,
low resistance of infectious diseases and a times they may even
succumb if infestation is very heavy. Some blood sucking ectooara-

sites are known to secrete substances which are toxic to the host,
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hence death may take olace due to toxicity such as tick paraylsis,
A1l these numerous competitors, the lice and ticks are
among man's worst enemies. They are all sarasitic and many of them
transmit diseases to man and animals. Ticks convey piroplasms and
parasitic wormms, virus and bacteria, anaplams, sorichetes,rickettsis
and paralytic toxins, lice is responsible for carrying epidemic
tyohus, brill’s disease and murine typhus fever. Trench fever and
many other diseases, Kaiser and Hoogstraal (1964) made an extensive
survey of Pakistan, India and Cylon and recorded three subygenra
Hyalommasta, Hyalommina and Hyalomma with nine species, Chaudhry,
(1965) renorted the occurrence of only two soecies from West

Pakistan viz., Boophillus microplus and B. annulatus that

~narasitized cattle, buffaloes and sheen in this country. Sharif
(1928) mentioned only two species of the genus Rhioicephalus,
Kosah (1965) reported only one species of Rhioiceohalus viz,,

Rhioicenhalus sangurneus,

MATERIALS AND METHODS

For the collection of ectoparasities wild baors were killed
by qun shooting and ectooarasites were collected by hand picking.
In case of ticks little heat was given to the ticks before picking
with a cigarettes so that they loosen their bite. The collected
snecimens were oreserved in 5% formaline solution and stored for
later study. For the study of the structure of different parts such
3s capitulum, legs, spiracles etc. microscooic prooarations were
made as under,

Ticks & lieg brought from the field for identification were boiled
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in 10% sodium hydro-oxide solution for half an hour during which
time they became clear from the sttached debris, hair etc. The
specimens were then treated with 10% acetic acid (CH3COOH) for
about 30 minutes to remove the traces of alkali, They were then
washed and stained with acid fuchsin for about 30 seconds and
washed again to remove the excess of stain. The soecimens werc
then passaged through 30%, 50%, 75%, 90% and absolute alcohol for
dehydration by keeping them for 15 minutes in each dilution. The
specimens were then transferred to clove oil or cedar wood oil and

keot over night., They were then dipoed in xylene and mounted in

cdnada balsam and examined.

For identification of the species keys »nre»ared by Nagar,

(1963); sSharif (1928); and Kaiser and Hoogstraal (1964) were followed

throughout the course of this investigation.

RESULTS

Prepared slides of the ticks and lice were examined under
the microscooe and the best slides which showed all the characters

of the specimens were selected for detailed studies.

TICKS:

Characters of the specimen slides were observed and comoared
with available keys, Three tick species were identified and cne
species showed characters which were not comparable with any
available key. As soon as the keys are available or information is

is received from London, detailed report about above species shall

be published.
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DESCRIPTION

Boonhilus microolus:

Very short, compressed oalpi, redged dorsally anc
laterally, Bases cupitvli to hexagonal dorsally. Eyes present
Inornate, Festoons absent, Soiracular olate rounded. Male with
adanal and accessory adanal shields., Anal groove obsoWde in

female. Faint in male. Caudal process oresent or absent,

Female with internal and extemal spurs of coxa I

broadly rounded and wider than 1§6 Coxa IV with or without very

small external sour.

Male with cat#dal process at posterior extrimity of body.

Ccllection Materials:

56/G.B. (Faisalabad) g\l 9 3, 11.05,1990
A

23/G,B, (Faisalahad) 0 2 @ 4, 11.,05,1990

61/G.B. (Faisalabad) 612~9 4, 03.05,1990

Host:
Wi1d4 boar ( Sus scrofa)

Habitat: of Host. Sugarcane.
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Booohilus annulatus

The body of Booohilus annulatus was aporoximately rounded

in shape, but slightly tavering towards the anterior side. The
festoon were not oresent on the oosterior margin of the body. The
body of the unfed tick was balloon shaoed. The body of these ticks
was inomate and without white marking on the dorsal sheild, The
capitulun was present at the anterior end of the body which was
visible from above and below, The sides of the basis capituli was
laterally oroduced and was distinctly angulated. Capitulum was

short in relation to width. The second oaloal segment was not
esnecially longer than width, Second palpal segment was not actually
latefally oroduced at the base. The oaloni were with acute transverse

ridges dorsally and laterally.

The scutum or dorsal sheild was present which was short in
females and long in males. The eyes were oresent on the sides of
the scutum, Fore coxa was not deeonly cleft, The anal groove was

distinct., The males were with normal legs.

Collection Mgterials:e

P
Air base (Faisalabad) O s @8 , 31.,v.1988
6£1/G,B, (Faisalabad) 6‘ 205 3,V 1990

Chatha Chak(Toba Tek € 203 , 9.VI, 1968
Singh}, '

Host:

Wild boar ( Sus scrofa )

Habitat of host: Mesqui te, Sarkanda,
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Bhipiceohalus sangujneus (latreille, 1806)

The body of the Rhioiceohalus sanguineus was hprpader @t the

spiracles and became narrower gradually toward the anterior sides.
Body is 3,5 to 4.5 mm in length. The festoons were distinct on the

oosterior margin of the body. The body of unfed male was oyrifomm,

The basis capituli was hexagonal when viewed from dorsal
asoect and broader than long. The posterior three sides of the
basis capituli were concave. The hypostome was soatulate in outline
and divided into two similar halves by a longitudenal fissure, The
distal portion was smooth and proximal portion was provided with

csix files of teeth.

The scutum covered the whole of the dorsal surface of the
body. The surface of the scutum was smooth and without any hair.

It was elongated, narrowed anteriorly and with semicircular posterior
rargin.,

Legs were found successiwvely larger from anterior to postericr
end, Coxa I was deeply divided in two ports forming external and
internal spurs.

The spiracular plates were situated a little behind the last

pair of the legs on the lateral margins of the body.

Collection Materials:
Air Base (Faisalabad) 6\2'9 3, 11.1.1989
Kangan (Faisalabad) 6\1 Q 2, 7.1.1989
Chak 79/G.B(Faisalabd)d o 03, 1.VI.1990.

Host: Wild baor ( Sus scrofa )
Habi tat of Host:
Sugarcane , Mesquite, BEST AVAN B70 © 000 URIENT
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lhidentified Tick soecimen:

The body was approximately rounded in shape like that
of Boophilus sp. It was slightly narrowing towards the
anterior side. Body was inornate, it was not provided with
festoons, When the soecimen was infed ti looks like semifilled
balloon. The basis capitulum was hexagonal wnhen viewed from
dorsal aspect and broader than long. The oosterior sides of
the basis capituli were concave but antero-lateral side were
almost straight. The palpi were twice as long as broad, The
scutum covered nearly the half of the dorsal surface of the
scutun was smooth and with out any hairs. L2gs were found
normal and approximately of equal size and length, Coxa I was
deeply divided in two parts formming the external and intemal
sopurs, The spiracle plates were situated a little behind the
last pair of the legs on the lateral margin of the body., The

spiracles were concave in shape,

Collection Materials:

P
Air Base (Faisalabad) 2 0 13 Q . 10.1.1390

Host:

—

Wild baor , Sus scrofa.

Habitat of host:

Mesqui te.
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Haemotooinus suis (Linn,)

farge sized species, 4-6 mm in body length; ectoparasite
of wild baor, Sus scrofa.

Head 2-3 times longer than broad, produced in front of
antennal and deeply inserted into the thorax, provided with small
bristles. Eyes absent, but with prominent ocular lobes posterior
to the antennae. Antennae 5-segmented, orovided with small setae

near aoex of each segment, all segments similar.

Thorax broader than long, segments strongly fused with
each other; spiracles on dorsum present; a pair of small setae
on each segment. fegs with tarsus l-segmented, a lobe like
nretarsal sclerite on the distal surface of the tibia oresent;
2nd pairs of claws serrated on inner margin segments provided

with small setae.

Abdominal negments distinct, with paratergites orominent
fcrming strong lobes but apical margin of plates not free from
body, labial setae small, not reaching the next fergite, each
sbdominal tergite with a median pair of setae and two pairs of

latemal setae; spiracles on each paratergite present.
Male genetalia without discernible parameters, female with
well-developed gonapods on 8th abdominal segment.

Collection Materials:

I11-G.B. (Faisalabad), 28 3 9, 18.v.1990

A
Khechian(T. T,k Singh), 105 @, 20.VI.19%.
26/G.B. (Faisalabad), 3 cfzg , 29.VI. 1990,

Hest: Wild baor, Sus scrofa

Habitat of host: Mesquite olantation.
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THE LQUSE (unidentified soecimen)

The body of the specimen was tapering towards both ends,
i.e., narrower gradually toward the anterior as well as posterior
sides. The abdomen at the middle was broader in width. Heed was
comoosed of two prominent ocular points instread of eyes. These
ccular points were commonly found posterior to the antennae. The
head was deeply inserted into the thorax, The stemal plate of
the thorax was completely absent in the presence of ocular points
which is a confusing character. The body of the specimen was not

thickly beset with setae or scales. The abdominal nlates were

present,

Collection Materials:

Air Base (Faisalabad) M§ 4 9 , 11.,VI.199%0

Chak No.1l (Faisalabad) 38 2@, 15.VI.199
G/B.

9]

Wi1g boar us scrofa,

Habi tat of host:

Sugarcane and Sarkanda,
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DISCUSSION

Very meager informations on the ectonarasites of the
wild baor is available in Pakistan. The tick soecies which
have been identified from Pakistani wild baor are:

Rhioiceohalus sanquineus (latereilli, 1806), Booohilus

annulatus_ and Booohilus microplus, kK These svecies have already

been described and all these narasitised cattle especially
buffaloes. Since skin of buffaloes and wild baor is very
similar. Therefore, this is natural that parasites are also
of the same type. One species collected appears to be a new
one, Characters have been described and for identification the
specimen has been sent abroad., Two soecies of lice have keen

collected one is identified as Haemotopinus suis Linn. which

is very common in areas where wild baor is found, The second
has also been described and appears to be a new record. This
has been sent abroad for identification. No other oarasite has 4«4

observed on the wild baors which have'been collected during

the project period,
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ENDOPARASITES OF WILD BACR

ABSTRACT

Faces in the iliunm and rectum oortions of the intestine
cf 164 wild baors, Sus scrofa were examined 1in the lab.
Infection of, Fasicolonsis burbi was founé 1C.9%, Metastronaylus
aori 9,1%; Metastrongylus westemmani p 5% Coccidia sop. 11.5%
Ascaris lumbricoides 7.9%, Ascaris vitulorum 10 9%, Ascaris
stromrgylinag 4 0%, Bourgelatia deducta 3.6%, Ascarops strongylipa 3,6%
and Necator soo. 3.0%. Whereas 25,5% samples were found ne¢gative.

INTRODUCTION

Wild baor ( Sus scrofa ) jg of great agricultural imoortance

in Pakistan and is found uo to 1000 m elevation in uo land areas of
the country and at lower elevations through out Punjab. Parts of
the North West Frontier Province, and in Sind to the mouth of the
Indus River (Robents, 1977). In all the provinces of Pakistan kteing
an agriculture country cattle farming and sheep and goat farming

is oracticed on a larger scale, Farmers are adapting various
precautionary measures to protect their animals from the infecticn
of various endo-parasites like, Coccidiosis (Chapman, H. D., 1974)
which in sheeo is characterised by Hoemorrhagic diarrhae,dipression
weakness, loss of weight ( Jenson & Singh, 1982) and infection of
Coccidiosis has been identified in oigs collected from Faisalabad

area, Similarly (Humbert, J. F. and C, Henry, 1989) detected five

soecies of lung nematodes Metastrongylus asymmetricus, M. confusus,

M. elongatus, M nudendoti€tus and M. Salmi and two soecies of

stomach nematodes Ascaroos strongylinia and physocephalus sexalatus

were found in Sus scrofa j5 France and these species also cause

health comolications in sheeo, goat and buffaloes, Guret, 1931,
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Similarly Ascaris vitulorum has heen detected from wild baor

and the same has also been detected from young calves and

buffaloes in Philippine by Molintas, 11938}

Helminths, Arthropods and orotozoa of domesticated animals
has been studied by Soulsburg, (1982) which cause anaemia, general
malaise and diarrhae in cattle and some of these has also been
identified from the intestines of the wild baor. Therefore, need
was felt to study the endoparasites of wild baor. The work done

during the project period is summarised as under:

MATERIALS AND METHODS

After killing an animals, the abdomen was opened 1in the
field, desired nieces of intestine ( ilfum and rectum ) were cut,
Their either ends were knotted securely, without wasting the
intestinal contents, These pieces were transferred to the jars
containing 1l0% formaline, and waune~ jars were then transferred
to the laboratory. In the laboratory each specimen was run through
a variety of processes to rule out the probability of missing any
kind of eggs., First direct smear was examined. A drop of water was

put on a glass slide, mixed with intestinal contents and was covered

over by a cover slip. This slide was then examined under low oower
microscope.

Second method emoloyed was the salt floatation technique.
Cne part of sample mixed thoroughly with ten parts of saturated

solution of sodium chloride were centrifuged and cover slip was

carefully taken up from the tube with the drop attached under
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neath surface. It was placed on a clear glass slide, and slide

then scanned under low oower microscone for eggs.

Third orocess emoloyed was zinc sulohate floatation technique
for detecting fluke eggs. Here, I used saturated solution of zinc
sulphate and processed in the similar giway as the orevious one wzas

done,
RESULTS

During 1989-90 from 20.05.1989 to 05,08,1990, 164 samples
were collected, It was actually 164 wild baors killed over a pericd
of about 15 months. A variety of parasites were detected to be

residing in the animal. These are briefly discussed as under:

Out of 164 animals killed 80 were males'and 84 females. Qut
cf all these samoles 25,5% (42) were not carrying any infection

17% showed mixed infection and 5% species showed deformed eggs.

Following is the list of oarasites which have been identified

from the intestinal tract of wild boar,

1. Fasicoloosis burbi 10.9% (18).
2. Metastrongylus apri no, 1% (15).
3. Metastronqylus westermani 08.5% (14).
4, Coccidia sop. 11.5% (19).
5. Ascaris lumbricoides 07.9% (13).
6. Ascaris vitulorum 10,9% (18).
7 Ascaris soo, 04.9% (08).
8. Bourcelatia deducta 03.6% (06),
9. Ascarops strongylina 03.6% (06).
10. Necator sop. 03.0% (05).
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DISCUSSION

Wild baors mostly live togather in the jungles and move
in grouoss ranging from 1-2 to 31, which have been observed during
the project seriod., Therefore, the chances of inter baor trans-
mission of ocarasitism were increased due to their congested living.
This also contributes towards mixed infecticn as the incidence wsas
seen in 17% samoles. 25.6% (42) of the samples were found to be
negative, A significant thing was that the samole collected from
Khichian, District Jhung, were found mostly to be negative., Animals
killed from dry places especially from sarkanda weeds were negative
over 66%.

Young animals weighing uoto 16 kg body weight did not carry
any infection. This supports that significant imoression of baby
wild baors to be free of parasitism. Indicating the infection
transmitted among wild baors Acariasis was detected in 22,7%(39)
specimen animals, mostly killed around Air Base and chanchal Singh

wala, Tehsil Faisalabad. But Paragominus westermanii was detected

in animals of higher body weight., The infection of Bourgelatia

deducta, Acarons strongylina and Necator s»p. anoeared to have made

considerable effect on the general body grwoth and weight gain of

wild baor. The incidence Fasciolonsis burbi 10.,9% was seen in older

animals mostly killed in sarkanda and mesquite plantation. In most
of the cases animals were infected but still apneared to be healthy,
In some animals deformed ova were also observed but this might be
due to prolonged storage of the samples. All the animals were
killed not far away from the villages and mostly around the fields

of sugarcane, wheat, sarkanda and mesquite etc. where these animeals

BESTAVAMABLECOPY



35

roam about especially at night for it feed. These on one hand
ruin the crops and on the other hand also »aly a very effective

role in transmitting the infections esnecially the parasitism,

The defication it does on croos and later on these crops
are cut for feeding animals as so far no cooking is dcite for the
cattle feed, so the infection is taken uo readily by cattle.
Goat, sheen etc. or who so even fed, 5S¢ the matter should be
taken seriously and have to nlan more effectively to eridicate

the wild baor from our land in the interest of humanity and in

the larger interest of the country.

CONCLUSICN

Wild baor in Punjab is mostly carrying infections of variocus
tyoes and in some cases it is vector of cattle parasitism, Infection
which have been detected from the gut of the wild teor can infect
‘he cattle and farmm labour which work in the fields and where wilc
baor feces is commen. Therefore, the matter should be taken

seriously and a detailed work should be done on these lines.
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REPRDDUICTION IN EURASIAN WILD BOAR, Sus scrofta,
IN CENTHAL PUNJAB,PAKISTAN.
by

Einz Ahmad?, Joe E. Brooks™, T{tikbhar Hussain™ and
’ Mohammad Hafiz Khan®,

Ohytracts

iz2n wild bogr (Gus scrofa)y collented from

1590 in central Puniag, Fatbistan, the

Yo 24,7, The ane comooisl ¥ comelisted of

1 TiE months, 2%% 12 to 24 monthe and 23U

& 1 ane., lere atiained sexual maturifty a2t the age of 5 to
7 munthe aﬁ“ 1Fmale5 in 4 to & months, There was sesxconatiity 10 the
tenten weight ot males, and the ovarian weighbte 10 ferales.
Pregnancies wiEre seen mainly in Februsry throvgh May:; a few were
recorded in Augost and September. Forward-—dating Tetuzses and
hﬁ;h~dat1f¢ wiu"q animals (& monthsl indicated that apst animals

wizvir hgrn during the monthes of Apcil through qeptember. titter
3 ¢ Zaaed Ligas fetal counts averaged T.&65 3 is, tatr the number
i«f oyowong per litter in females <12 months (4.Iu * 1.YA) wazs less
ithan 0 femsles older than 12 econths (S.087 2 2,183, but the
diffurence was ot significant., The high reprogactive potential
nbser ved neans the wild bosr of the zentral Puniab croplande are
Tapatie of ;ustaxulng their pumbers despite heravy predation by man.
Large—-seale pnupolation reduction at strategic times in the anmnual

P

"l

prpalation cyole {(May/Jdune and Octohber/december) may he the best
wiay to reduoce Crop losses.
INTRODLCTION
The FEurassian wild booar (Sus scoerafa) is s significant pesl of
ayritulinare i Palkistarn {FAobeprts 1977, Shatfs and Whokhare (984,
Brouvrs £r ol 1909, 11 damagess zunarcane, maize, wheat, rice,
vorghur angd potatoss., antl can be g pnwerfu] cohnetraint on the

sntroductiug of new cropping patte

There asre fTer studies on the biology and piyeadation dynamnics
Of Ruszan poaiations of wild boar, aside frowm Diong = (1973 in
Malaysis andG s orelimingry study in southern Fabistan by Seniet et
ai. (1572, Informeiion on reproducticon, btome renge sizs, habitat

1. Frogyam Spepriaslist, USAID Vertebrate Pest  Controd
Froject, MARD, Islamabsd, Fakistan,

2. Yiiadiite Biologist, DURI, USAID Vertsboecatz Peznt Control
Proiect, NARC, lslamabad, FPakistan.

e Scientif‘r Dfficer, Government of Pakiztan Vertebrate

'aikintan.

il Labzoralor ¥ o MARD . I= 1
i Ty, University

rocfessnr , Depsr binent o
il tur Ty Fayz iiad’.’:ﬂ" Fakis
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usr patterns, and dietary preferences of wild boar is needed 1in
order to design and implement proper management strategies to
reduce crop damage. Accordingly, a8 cooperative study was undertaken
with staff at the University of Agriculture, Faisalabad, on the
biclogy, morphometrics, food habite, and range of movement of wild
hoar. The pbiectives of this part of the study were 1) to determine
the age at puberty in both sexes, Z2) to detfine seasonal changes in
male and female breeding tapacity, 3) to determine if there was
seasonality in the breeding pattern, and 4) to determine the
average litter sizre and productivity of wild boar females,

MATERTALS AND METHODS

Wild boar were shot in
crop and non—crop areas in
Faisalabad District and
imnediately adjacent areas
in Shekhupura, 7T.T7. Singh
and Jhang districts in '
central Puriab (Fia. 1) JHANG
between March 1987 and July
1990, The main crop habitats
were sugarcane, wheat, and
maire fieldse. Non-crop areas
consisted of marshy areas
supporting arowths of
Eaccharum and Typhs species
ard dry-growth thickets of
mesquite { Prosopis
Juliflora), Rcacia modesta
and shisham {Dalbergia
siss00) . Each animal was
sexed, weiqghed, and
measured. The left or right
ramus of the lower jaw was

FAISALARAD
]

FAISALABAD

removed, tagqed, and
preserved in 5% formalin, We Fig. 1. Faisalabad and adjoining
determined their ages by districts in Central Funiab

toocth 1rruption ratterns
modified from Matschhke (1967), and Diong (1973) and wear on the

third molar (Barrett 1978). e tool eye lens weights but these were
not used in age determinations since we lacked known—age specimens.

At necropsy, we collected both testis of malec and preserved
them in 3% farmalin., Length, width, and weight were talen for each
tectis., The presence of visibhle tubules in the cauda epididymis was
uzed as the criterion for puberty. The testis weigbt for each adult
male wild boar was expressed as qrams/hkg body weight and plotted
against eath quarter of the vear to determine if there were
zeasonal peaks in breeding activity of male boar.
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e removed the reproductive tract from eanch female boar and
oreserved it in 574 formelin, The obhzervationzs we {took doaring
e enpsy instuded: 1) presence or absence of corpara lutea, ?) teat

trseiver . ang 3 numbier ot fetuses 1n each utering horn,

Fetuses, when present, were removed from the uteri  and
nrececved in 5% formalin. Fetueses were counted, meassured, sexed
when possible, and aged (in days) asccording to crown-rump length
{Henry 1968z). These data were used to calculate aoproximate dates
uf conception and parturition, using a gestation peviod of 115 days
{Henry i98&4ki. Variation in litter size by age classe was
and the correlation of age and body weight of the femal
vumber of fetuzes was tested.

bt
= with the

Ovaries were weighed and then zsectioned with & razor blade at
1.% maw intervalz and examined under a dizz=ecting =cope for
f=1licles, corpora lutes, ang corpora &ibicantia. [orpora lutes
zervesd s Lhe criterion for determination of panerty. BHack-~datinn
anes of fetuses to determine the actusl] breedisn sge v also used

G odelterming qge of puberty for females,

Gre farrowing activity were collected try: 1Y sging and
foarwary-daticg fetuses and & aging a8nd Lack—dating vouwng animals

{ A monthe ).,

RESULTS

Gex sid ane Structure

Five hundred ang nineteen wild boar were colliected, consisting
of 207 mz2lesz snd 28682 females, Qiving a malesfemals ratio of 45.7 to
94.7 . The age composition consisted of 47.6% of the wild boar up
to 12 mounthe, Z8.7% aged 13 to 24 monthe, and P3.77%7 » F4 months
(Table i), The ratio of males to females increassed with age.

Tabile 1. Age coamposition and sSEx ratio in wild boar
collected from central Punijiab.

fige (mos. ) Males Females Mafe5/1ﬁb Eéﬁéléé

Feltu=zerx E4 83 101
1— 4 e g | 104
a--R & G 70
-1z 0 i4 71

1%-2 &b 75 ' ag

e
25=-14 22 55 71
x4 2& 25 104
Totalz, fged e 267 =R
Unknowsnm age i1 LS

Totals
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Puberty

Both cgdes gcome into be: oding rapakility zfesre they are one
yirar ld, e fongnt & fiov omsdes wilhy vizibile labsles i the caudas
gpididymis ax parly s 4 tu T months 0Of age, bat the arnset of
resual gaturaty bhegon al & mor bbb (ozaer LOW ol s ’n #ls have wvisible
t } ! wnul mealesn al 7 oo B oepoibhe wpen Carabilo of breeding,

ste tor meveral asqQEr prouss are given i Tehile 2.

S e owmEighl of Lesbis (withoubl epldidymis)
A omele wilyd Loar

fine {mon. ) Mo, Examined Teslis uJ(?zo"at (¢ 125D

G- 5 75 7.9t 7.9
&-12 AT D1, > .8
15-18 23 L7.% 2+ T7.6
-4 Sz 127.3 @ .

“29 i 168 .8 2> . H

Females first began ovalating at 4 to B wontns (Table ) and
several were found pregnast alt this age, indicating breeding ev

.~ )
a

2
[~
Y
"

curliesr, I the 1YEE breeding season, 7 ot the 20 pregnant
soreg aned & to 12 monthe,

«

Tabls 3, F’I‘i cence or abvenre of corpora latea in
vioung female wil Loar.,

Cor p_cn a_ lutea rn esent
Age in months D Negative Poeitive

0
0

-

+d

t

Fo 5}

&>
t) eh & )

4 - 5 10 S
5o 5 10 2]
& - 7 12 £ @

obtairngd by Back-dating detuses, began In
bresdirng ses

differern e, e bBensn in Yates Decerber
VRET7 argd It gardy Marot PN for r . The
i o Lenar 1468 and

C o
il b et Taee?; 3 ! Lerrrilinig mreacon Egan
trhae Tirzst wesh of Janaary 199 ard comntimusd $adn by fhret week of
(R0l U
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Pregnant animals were seen in February thvrough Jdurne and in
Ceptember 1588, in January througbh May and #fugonst and September
1782, and in February therouagh Jung 1990 (Fig. 2.

20
B PREGNANT NON-PREGNANT
lo - - - - —~

i ik
ONDJFMAMJJASONDJFMAMIJIJAS
19087 1000 . 19060

Fig. 7. Ocoeurrence aof vizible preghancy in sdult wild oar .

rowing) dates, taken from zged feluzes and bactik-gated young
unimais, &re given in Fig. 3. Farrowing dates more atcurately
retiect the bhrepding seasons than did the pregrnancy data., A strong
Ltreeding effort appeared in late i987. A bimodal breeding curve

o~
'
non

pocuwrred Ain 1988 while the pattern for 198% i= unimndal, Moeat
birthz occurred in the months of April through Septembier, with a
few animals borp in October and November. The bresding seas0ns

were separoted by & 3 or 4 month non-breeding oeriod in the winter
months,

NO. OF BIRTHS
26

20 e e e e it a e ———_——— e v e - e
15 e R R T L Tt n——— T U ——— s = s g — Va4
JJASONDJFMAMJ Y ASQNDJFMAMJ JASONDJFMAMJ JA

1987 1988 1689 1980

Fig. 2. Distritwtion of kirths determinegd fromnm aged fwtuzes and
veasg animals T b months,
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Seaccnal changes in the adiusted weight of testis in the male
by

wild boar are given in Fig. 4. In pach year, the lowest weights
accurred in the July to September aouwarter and the peak weights viere
seen i the morths of Januwary through Hlarch, The differences

betnween the late cunmer quarters and the winter-spring guaerters are
significant . (p= G.01) each year,

Drarian weights of females also fluctuatzy sessomally, with

tre lowest weights seern in the months of July through September
{(Fin. %) and the peak weightse in April, May and Jurne, The
Jif{erence hetween the peak and low weiohte i= fuahly =ighiticant
ft=4,582, p=4,001),
Teslls weight (g/%g body welght) e Ovarlan Wi, {9710 kg body wl.)
as - R
18
3 ’ 1.2 33

23 [

251 18 e

hE .- H ol B
T AT :

aw- o.2f
ottt o . . T o
P 1 2 3 4 1 F] E) 4 1 2 Jan-Mar Apr=dun Jul-8ep <
1907 1088 Querters 19090 1990
Fig., 4. feazonal changes i testis Fip. 5. Spazonal changes in
weights (adiuzted 1Tor body weightil} ovarian weights (agdrusted
uf male wiln twar (Hearns + 6D, zample for body weigrnt of females .
si7e atiove Lhe bar). {Mean 2 8D, cample zive abbve

the bar).
Litter Size

Litter size varied from 1 to 10 and averaged 5.65 + 2.1& amonq
the 61 femzales. Younger females, less than one yesr, hagd smaller
litters (4.,%7 %t 1.,98) +than did female=z 2 vyearz o0ld or older.
Surprisingly, ygarling fTemnales averaqged smaller litters (4,67

1.73) than did the voung-of-the—-vyvear hreeders. The difiference in

iitter sive between young-of-the-year females and the older females
was not siguiticant (t = 1,92, p = *,10), There iz & positive
vorrelation between the number of fetuses and the weights and ages

vt pregrnant Yemales, as shown in Figs., & & 7.

vie pxandrned litter size by age classes of the fetuses, using
three grouvps: O0-60 days, 61-90 days, and 91-115% day=s (Table 4).,
There viss a decrease from s mean of 6,08 fetuses in early pregnancy
kn S.41 in iate pregnancy, representing an 8.9% losz ot fetuzes.
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Ovarian analysis of 17 pregnant females revealed 104 corpora
tutea of pregnancy and a corresponding fetus count of 87,
irndicating an intrauterine loss of 14% of the shed ovum.

Table 4. Age cf fetuses arnd mean litter size.

Fetuses age {days) n Mean Litter Sizé'féwé.D:f
0 - &0 i3 6,08  2.02
&1 —~ 70 20 S.60 2 2.04
g1 -115 27 5.41 2 2.41
No. of Fetuses - No. of fﬂul;'l”
12 12
10} 118
[ 14 [}
(.34 . . 6k
y = 2.154 4+ ,0669x
4r N r: f;:;’+(;33937) o} T = 4621 (p=<.01)
2F . 2t
0 ] L [} L i 1 -
[ 20 40 60 80 ° 20 0 60 80 100
: Age (Months) Body Weight (Kg)
Figq. 4. Relationship of litter Fig. 7. Relationshipof litter
size to age of ftemales. size to body weight of females.
feats

The mean number of visible teates per female was B.32 2 0,94
{rn = 209), ranging from 3 to 10. Eight (74.4%) and 10 (14&.774) were
the most {freguently encountered. Thizs is lepss than the rnumber
found in domestic breeds (Plum 193835 Smith et a1., 1978) and less
than the 11.9 to 12.6 observed by Barrett (1978) in feral hogs in
California.

Age and Productivity of Female

Table % getails the productivity of several age classes of
female wild boar., Young-of-the-year females, breeding before they
are owre yvesr old, accounted for 234 of all obzerved pregrhancies.
The productiorn per female far this group was the least of the aqge
ctlasses, 1.19 young/female. Yearling females do little better,
atrcounting for 34% of all pregrancies but, because of small
Iitters, produce only 1.71 yvyoung per female. The females two years

BEST AVAILABLE COPY



44

old or older account tor the real production of young 1in the
collected sample. Overall production of yvoung per fesmale tor the
copllection period was 1.78.

Table S. FPrbguctivity of female wild boar

No. Percent Production of
Age (mos. ) Examined Pregnant Litter Gize Young/Female
L-12 58 249.1 4,97 % 1.989 1.1%
12-249 75 28.0 4.67 2 1.712 1.31
259-36 25 42.9 &,67 2 1.91 2.84
»T6 25 44,0 T7.09 2 2,30 3.12
Totals 193 3.6 5,65 * 2.16  1.78
DISCUSSION

The sex ratio of 4%.7% males to 54.3% females among the entire
sample is somewhat different from those reported by Johnson et al.
(1982) of D274 wmales to 48BY% females in European wild bwar in
Tennessee.,  Sex ratios reported by Fox arng FPelton (1977) and
Sweeney et a1, {127%) on European wild bgar and teral hogs,
respectively, were more males than females. Only Comley et al.
{1972) found & 47 male: 53 female sex ratic in hunter—-harvested
feral hogs on the Tellico Wildlite Management firea in Tennescsee.

Barrett {(1978) found the sex ratio of young feral hogs was S0
male: S0 female, while in adults (134 months) the ratioco was 446.4
males to 57.6 females. The ratio of young males (<12 momnths) in
thi=z study was only 44 males: 3& females but among adults (12+
months) was 47.9 males to H2,.1% ftemales, the latter being in
agreement with Barrett's findings in California,

Sex ratices derived from bunted samples may have hunrnter-bias to
collect troaphy heads and hence shoot more males., Such was not the
caee in thisz studys all animals seen were shot at regardless of cex
or o age. '

The age structure we observed of 48% voung (less than or equal
to 12 months)y, 29% yearlings {(13-24 months), angd 22% sduits (24
onithz) wasz similar to Barrett’ s (1978) age structure in feral hogs
in California, except he found a Jarger proporticn of older animals
(28% *24 worths), Other reported age structuregs (Jdghnhzon et al.
1982} were S2Y 12 wmonths old, 21% boars 12-24 monthe, and 7% 276
meanths wld, Conley et al. {(1972) found a lesser proportion of
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vyounq: J1.6% hogs 712 months, 33.6% hogs 12-26 wmonths, and 34.8%
hoge »26 months for bunter—harvested hogs, Hurted samples have
beern =hown to differ markedly from trapped sanmplesz. however,
{Johnson et al. 1982, Fox and Pelton, 1977), which may partially
pvplain the lesser proportion of young animals in Conley’ s, et al.
{1972) sample.

These age structures swggest a high mortality in the Eurasian
wild boar in Pabistan, indicating that only 524 of the animals may
Jive to 12 months age and that by the end of 249 months only 23% of
gz population has s=urvived. Maximum longevity is probably not
much more than the estimated 6-plus years of the oldest animals.,

Puberty

Male wild boar in Pakistan come into puberty in 5 months: by
7 to B months the majority (11 out of 16) were found with visible
tubules in the cauda epididymis. Testis weights at this time
averagsd 46.0 gm (n=1&), These findings are in agreement with
Sweeney et a&l. (19792) who found that male feral wild hogs reached
spxual maturation between 5 to 7 months., Barreilt {1978) al=o found
Ltizat male feral hoge in California attempied to bresd at & months
aye. Other ocbservers reported later sexual maturity in BEuropean
wild boar, occocurring between 7.9 and 12 months in Tennessee
{Johnson et al, 1982). Weights of testis in Pakizstan wild boar are
in agregment with those found by Johnson et &1, (1982 in

Tennessee.

Female wild bpar commenced breeding as early as. 4 months while
D others breed between 4.5 and 3 months cold. Corpora lutea were
tirst seen at 4 to O months in bhalf the sample. Domestic rows
normally produce Graafian follicles at an age w?f T to 4 monthe and
bresding may be as sarly as 3 months but ftiret succezss={ful breeding
eouwrs at & Yo 7 months of age. In this reszspect the Paiistan wild
bwwar Jditfer Srom Europearn wild boar which generally breed as
yearlings {18 to 21 months) (Sludskii 19594, Haber 1969). 1n
Ternnesser, Jobnzon kBt al. (19B2) found that Eurcpean wild boar
temales reachad puberty at appreoximately & months with a range of
5-8 months, The age at puberty in feral hogs appears later: Sweeney
et al. (1979} reported 1Q months to be the age of puberty of feral
togs in South Carolinas: Harrett (1%78) found puberty ranged between
& ang B months in feral sows in Californias; and Conley 2t al.
11972 reported an average breeding age of 9.2 months in 9 captive

feral sows.

The fetal litter size, averaging 2.6%5 2 2,.1é& for &1 females,
ie higher tran that reported for the wild bosr in Spsin (Szez-—
Royuels and Yelleria 1987), France (Aumaitre et al. 1984, Mauget
i772), and Germany (Hriedermarn 1971). 1t approsimates 1itter sizes
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cbserved in other studies in Germany (Stubbe ang Stubbe 1777),
Austria {Martys 1982), and Framnce (Mauget 1782).

Eurcpear wild boar in the USA were found averaging only 2.0
per litter, but the sample was very small {Johnson et al, 1982). Un
cther USA stidies, the average litter size was 8.8 (Henry 1966,
Conley et a1. 1972).

Feral hkogs appear to have larger litters. Harrett (1978) found
S5.& ir Caltifornia, Diong (1982) reported 5.9 in Hawaii and Sweeney
gt al. {i979) found 7.4 in Spouth Carolina.

Mo resorbing fetuses were noted in our study. However, when we
przamined litter size at different sges of fetusps, & decreacse from
£ .08 mepan feixl counts in early pregrnancy to 9.41 in late pregnancy
H foungd, representing a loss ot B.9% of fetuses., Aszdell {(1%64)
tates that the stillborn loss in domestic sows sverages b4,

Froductivity of Females

The vyoung-of-the-year females did make a real contribution to
e population., Reprezenting 2737 ot all pregrnant Jemales in the
three tbtreeding seasons, they would have progucsd £% young at birth,
The older females would have produced 274 young. Thus, the young-
ct-the-yewar females contributed 207 to the tots production of
young at birth, '

The productive age classes, however, remain the females aged
25 moriths or more, Litter size increases apprecisbly in the older
temales., Likewize, the freguency of pregrnancy in the older females
ran more than 49%. These two factors rezsulted in a production of
young pzr femasle of 2.86 to 3.12 per litter,

Palicstan wild boar exhibit seaszonal breeding patterns. Most
animals were born during the monthes of April througt Uctober.
Concegtiors occaur during the fall and winter months of October into
the fpllowing March, sometimes followed Ly anecther short mating
period in May and June, These patterns of spring-summer births angd
& fall-winler mating period are similar to those reporied by Mauget
(1982) From France, in which wrhimodal and timodal ftarrowing
distributions were found. Smiet et al. (1979} repocrited on two
pregnant fecssles from lower Sind, Pakistan, that would ha o
ittered in March and the zecond hald of April. Diong {12773 found
it of 1485 females killed by hunters from early Februasry to parly
ay, & (3D.9%) were pregrmant, indicating a winter/spring toeeding
gason in western Malaysia.

These same general farrowing periods are alsp reported for the
European wila boar by Hriedermann (1971} in the German Democratic
Repablic and Aumaitre et al. (1984) in France. The patterns of

1
2
1
"
&
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farrowing 1in the European wild boar in the USA are somewhat
ditferent, Conley et al. (1972) reported that farrowing occcurred
inn 2 peaks, predominantly in Jdanuvary and May. Sweeney et al.
(1979) reported & January to February farrowing peak for feral hogs
in South Carclina. Jobhnzon 2t al. (1982) found that in the Great
Smoky Mountains National Parh farrowing occurred year roung but a
peak was found in late fall-early winter (Nov. — Jan.) and another
in May. : ’

Seasonality in the testes weights of male wild bosr was not
reported tefore. Sweeney et al. (1979) focund no correlation
between seascyy and weight or volume of testes. Jdohnson et al.
(19823 found no seasonal differences when total testes weight,
eupressed as o percentage of whole body weight, was plotted against
the womonths of the vyear. We “Jound ovarian weights changed
=easgrally also. Our observations suggest that both sexes are
involved in the regulation of the breeding seasons.

Mauget {1982) has shown that wild boar breeding appeared to be
photoperiocdic, Anestrus increased in late =pring as daylight
intreased and approached 1007 in the sows by summer. The parliness
o delay in the onset of the subsequent breeding seazon was
conditioned by the availability of the mast crop in the forest in
the autumn, In years of good mast production, breeding started in
Cot./Nav.,, while it was delayed until Dec./Jdan. in yeare of poar
ozt prodguctiion. Baber and Coblentz (1987) concluded that the
interacticon of diet and photoperiod controlled the serascnality of
breeding in feral pigs on Santa Catalina lsland, California.

Photoperiod is the most probable environmental tactor
regulating seasonality in breeding in the wild boar in central
Punjab, Fakistan. FHreeding activity began 3in October 1988,
tollowing better than average rainfall in July, August and
September. 1n the next season, breeding did not start until during
the +irst week of January, 1990. In 1989, rainfall during the
summer was below normal. Years of good summer rainfall would have
led to better than average forage conditions tor wild boar.

CONCLUSIO0ONS

The Eurasiasn wild bpar in Pakistan, even though & strongly
seasonal breeder, has a high reproductive potential for a large
mammal . This capability comes from 1) both =zexez coming into
puberty at the age of & to & months, 2) a litter size of & to &
young at birth, 3) over 30%Z of the females 6 months or more in age
were visibly pregnant, and 4) some animals breed a3 second time in
a year.

The ramifications of these findings upon management strategies
for this species means that large-scale population reduction at
times of non-breeding would yield the most benetits. One of thece
times occurs toward the end of the breeding zegason in May and
June, #At this time, following the wheat harvest in central Punjab,
vild bosr are forced into marginal habitats and are mare vulnerable
to hunting, trepping, Bsnd poisoning., Females are sxlso burdened
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mith voung. Large-scale population reduction at this time should
be feasible. The second period would be from October to December
vhen mating activity normally occurs. Wild boar are not as
vulnerable in this period, since they tend to hide deep within
sugarcane fields. Large-scale conirol by any wmeans at this time
would be difficult but extremely beneficial.
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