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FIELD EVALUATION OF BLOOD ANTICOAGULANT AND ACUTE POI SONS 
FOR THE CONTROL OF :":ILD B.4OR. b 

Muhammad Ha f e e z  Khan 

cL 
The e f f i c a c y  o f  2 blood a n t i c o a g u l a n t s ,  w a r f r i n  and  

rocumin and  f i v e  a c u t e  p o i s o n s  C1080 (sodium monof lo ro  a c e t a t e )  
Ternik 1 0 G  8 100, Dimecron 100 (phosphomidon) ,  F u r ~ d j n  35 ST and 
A r s e n i c  t r i o x i d e  were  e v a l u a t e d  f o r  t h e  c o n t r o l  o f  w i l d  b a o r ,  
Sus  s c r o f a ,  i n  a  s e r i e s  o f  e x o e r i m e n t s .  C1080 g a v e  dinazingly good -- 
r e s u l t s .  Temik and Dimecron proved f d i l y  good where  a s  Furadan  
and  A r s e n i c  t r i o x i d e  d i d  n o t  p rove  v e r y  e f f e c t i v e .  I n  c d s e  o f  b lood  
an  t i c o a g u l a n t s  both wcl r f r in  and rodumin oroved  v e r y  e f f e c t i v e  f o r  
wi l d  bod r c o n t r o l  . 

INTRODLETION 

Wild b o a r ,  Sus s c r o f a ,  i s  an i m p o r t a n t  ~ e s t  o f  c r o p s  bo th  

i n  b d r a n i  ( r d i n f e d )  dnd i r r i g d t e d  c r o p  l a n d s  i n  P d k i s t a n ,  Beg and  

Khan ( 1 9 8 2 ) ,  Brooks & &. ( 1 9 8 9 ) ,  S m i e t  a. ( 1 9 7 9 )  from t h e  

fdxmers  p o i n t  o f  view t h e y  a r e  n e a r l y  i m ? o s s i b l e  v e r t e b r a t e  p e s t  

t o  d e a l w i t h .  They a r e  w i l l y  and s m a r t  and a r e  l d r g e  and s t r o n g .  

They can i n j u r e  o r  k i l l  humans when t h e y  a r e  f r i g h t e n e d  o r  a t t d c k e d .  

They a r e  v e r y  d i f f i c u l t  t o  keep  o u t  o f  food  c r o o s .  F d m e r s  f e e l  

d i f f i c u l t y  i n  i r r i g a t i n g  t h e i r  f i e l d s  s r > e c i a l l y  s u g a r c a n e  c r o o  

f i e l d s  d u r i n g  t h e  n i q h t  h o u r s  and  t h e  w i l d  b a o r s  d o  n o t  a l l o w  any  

3 e r s o n  t o  e n t e r  t h e  f i e l d s .  The f ~ x m e r s  have  n o  r e a l l y  good method 

t o  o r o t e c t  t h e i r  c r o ? s  from dam.age. Among l e t h a l  me thods  o f  c o n t r o l  

u s e d  i n  t h e  p a s t ,  s h o o t i n g  renldins  an ex3er i s ive  method and  few 

f a r m e r s  o o s s e s s  s h o t g u n s .  So mos t  a t t e n t i o n  h a s  been n d i d  t o  me thods  

o f  ? o i s o n i n g  u s i n g  h i g h l y  t o x i c  i n s e c t i c i d e s  l i k e  d l d i c c l r b ( T e m i k )  

Khan et &. (1980)  o r  e x t r e m e l y  t o x i c  r e d e n t i c i d e s ,  u s e d  a s  f l u r o -  

d c e t d m i d e  dnd sodium f l u r o a c e t a t e  ( ~ h d f i  and Kho)Qhew, 1 9 e 6 ) .  'These 
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m a t e r i a l s ,  w h i l e  no d o u n t ,  e x t r e m e l y  e f f e c t i v e  when used  by 

o r o f e s s i o n a l s , d r e  n o t  s u i t a b l e  f o r  u s e  by t h e  f j r r n e r s  and may 

be hdzd rdous  f o r  t h e  l i v e s t o c k  and ,  w i l d l i f e  i n  t h e  d r e d  o o i s o n e d .  

T h e r e f o r e  f i v e  o l d  and  new a c u t e  p o i s o n s  were  t r i e d  w i t h  new 

s u b s t r d  t e s  f o r  w i l d  b a o r  c o n t r o l .  To a v o i d  s h y n e s s  d e v e l o w e n t  

a g ~ i n s t  t h e  p o i s o n s  u sed  s u b s t r a t e s  were  chdnged d f t e r  each  b i t i n g .  

E x ~ e r i m e n t s  were  a l s o  conduc ted  f o r  s e a r c h i n g  a 1  t e r n 3  t e  

t o x i c a n t s  where  s h y n e s s  i s  n o t  d e v e l o p e d  and 3 r e  n o t  h d z d r d o u s  

t o  l i v e s t o c k  and w i l d  l i f e  i n  a r e a  p o i s o n e d .  F o r  t h i s  T u r 7 o s e  

a n t i c o a g u l a n t  m a t e r i a l s  w e r e  c o n s i d e r e d  f o r  u s e ,  s e v e r a l  o f  which 

hdve  been shown t o  be q u i t e  t o x i c  t o  d o m e s t i c  dnd f e r d l  i3igs 

(Dobson,  1973,  Hone and K l e b a ,  1984)  w a r F i n  a p p e a r s  t o  have  

good p o t e n t i a l  a s  a  o i g  p o i s o n  (Hone and Mulbgan, 1 3 8 2 ) .  S e v e r d l  
'L 

s t u d i e s  hdve  shown t h a t  w a r f r i n  i s  h i g h l y  t o x i c  t o  p i g s ,  a  c h r o n i c  L 
LDSO o f  ~).05mg/kg o v e r  7  d a y s  (Back ,  1 9 7 8 ) ,  c h r o n i c  o r a l  L q  o f  0 

0.4mg/kg o v e r  5 d a y s  ( C r i s o o n  et Q. 1375)  and 'Nor th ing  ( 1 9 7 9 ) ,  a 

l e t h a l  d o s e  o f  1 mg/kg o v e r  5 d a y s .  

L ikewise  Dobson ( 1971)  i n d i c 3  t e d  thd t conma t e t r a l y l  d t  

d o s a g e s  r 3 n g i n g  from 0.1 t o  1.0 mg/kg c r e j t e d  hemorrhdge  i n  8 

p i g s ,  3 o f  which s u r v i v e d  t h e  l o w e s t  d o s d g e s  b e c ~ u s e  o f  v i t a m i n -  

K t h e r a p y .  A l l  t h e  o t h e r s  d i e d  8 t h  day from consuming 0 . 2 5  t o  1.0 

mg/kg o f  c o n r n s t e t r d l y l  f o r  7  ddys .  He conc luded  t h d t  a  t o t a l  

i n t j k e  o f  l e s s  tClC3n 2  rng/kg shou ld  be l e t h d l  3 r o v i d e d  t h i s  i s  

g i v e n  o v e r  a  7 e r i o d  o f  7  d a y s .  R o t e n o n e ,  t h e  o l d n t  e x t r a c t  from 

D e r r i s  e l l i p t i c a  dnd o t h e r  D e r r i s  sop .  was s u g g e s t e d  ny Ma t schke  -- 
I 

( o e r s o n a l  comm.) a s  a  c a n d i d ~ t e  a c u t e  t o x i c ~ n t  f o r  w i l d  b a o r .  
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A c c o r d i n g  t o  a  r e o o r t  by K i n g s c o t e  & a. ( 1 9 5 1 )  r o t e n o n e  i s  

t o x i c  t o  p i g s .  

The  e v a l u a t i o n  o f  t h e s e  a c u t e  and  a n t i c o d g u l 3 n  t t o x i c 3 n t s  

~ n d  d i f f e r e n t  S d i t s  a r e  d i s c u s s e d  i n  t h e  p r e s e n t  r e 9 o r t .  

METHODS 

T h e  s t u d y  d r e a  f o r  t h e  t r i a l s  o f  a c u t e  p o i s o n s  w d s  l o c d t e d  

i n  T e h s i l  J a r a n w a l a ,  D i s t r i c t  F d i s a l a b a d ,  Da la  N d n g u l ,  D i s t r i c t ,  

S h e i k h u o u r a ,  Chdk No. 33/J.B., T e h s i l  F a i s d l a b a d .  dnd f o r  b l o o d  

a n t i c o ~ g u l a n t s  p o i s o n s  S31dmd13  F o r e s t ,  Chak No.155 / ~ . ~ . , T e h s i l  

F d i s a l a b a d  was  s e l e c t e d  a n d  w a r  . r i n  t e c h n i c a l  g r a d e  was u s e d .  F o r  P 
c o n d u c t i n g  e x o e r i m e n  ts on couma t e t r d l y l  a s e c o n d  b l o o d  dn ti - 
c o a g u l a n t  ? o i s o n  Probyndbad  Army S t u d  Farm on D e p a l ~ u r ,  Pakr>d t t a n  

Rodd,  D i s t r i c t ,  O k a r a  was  s e l e c t e d .  S a l d m a l a  F o r e s t  Chak No. 155 

i s  s i t u a t e d  i n  c e n t r a l  P u n j a b  l y i n g  a b o u t  30 km from F a i s a l a b a d  

c i t y ,  i s  a n  a r e a  o f  a c a c i a  ( ~ c d c i a  m o d e s t a )  a n d  m e s q u i t e  ( P r o s o 9 i s  

i u l i f o r e a )  f o r e s t  o r  s c r u b s ,  i n t e r m i x e d  w i t h  s t a n d s  o f  rnarch 

g r a s s e s  ( S a c c h a r m  m u n j a )  i n  low l y i n g  a r e a .  T h e  f o r e s t e d  a r e a  i s  

Sounded by i r r i g a t i o n  c a n d l s  on t h r e e  s i d e s  a n d  c r o p  f i e l d s  on 

t h e  t h e  f o u r t h .  The  e n t i r e  f o r e s t e d  a r e a  i s  s u r r o u n d e d  by c r o a  

l a n d s  i n  t h e  o p p o s i t e  s i d e s  o f  c a n s l .  I n  t h i s  a r e a  c o n t r o l  

exs~er i rnen  t s  f o r  t h e  e f f i c a c y  o f  w a r f a r i n  w e r e  condu c t e d .  

Brobyna bad Army S t u d  Farm w h e r e  e x p e r i m e n t  f o r  e v d l u ~  t i o n  

e f f i c a c y  o f  cottmcl t e t r d l y l  f o r  w i l d  b o a r  c o n t r o l  ljvd s c o n d u c t e d  i s  

s i  t u d t e d  on D e p a l p u r  P a k p a t t a n  3 o a d  a b o u t  15 k m  from Deocl lgur .  

T h i s  farm i s  m a i n l y  r e s e r v e d  f o r  a g r i c u l t u r a l  c r o p s .  Wild  b o d r  
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c o n t r o l  e x p e r i r n e n t  w a s  c o n d u c t e d  i n  a  b l o c k  o f  265 a c r e s  o f  

s u g a r c d n e  c r o p .  

TOXICANTS 

Ternik 10% g r a n u l e s  w e r e  s u p p l i e d  by Union C a r b i d e  U.S.A. 

T h i s  t o x i c a n t  was  u s e d  i n  t h e  b o i l e d  m a i z e  b a i t .  Teniik 1 0 G  was  

t r e d t e d  i n  t h e  l a b o r d t o r y  a n d  100% ~ l d i c ~ r b  was  p r e g d r e d  f o r  

u s e  i n  t h e  f i e l d  a g d i n s t  w i l d  b s o r s .  

C 1080 ( s o d i u m  m o n o f l u r o  a c e t a t e )  was  u s e d  i n  s m a l l  

c ~ o s u l e s  con t d i n i n g  33-60 mg, C1080 i n  e d c h .  T h i s  m e t h o d  o f  
5 

e n c d a s u l a t i o n  was  u s e d  t o  a v o i d  s u b - l e t h a l  d o s e  t o  b e  t s k e n ~ d n y  

w i l d  b o a r  i n  any  c a s e .  

Phosghomidon a v a i l a b l e  i n  t h e  l i q u i d  form was  a b s o r t ~ e d  

i n  b r a n  o r  gram f l o u r .  T h i s  m a t e r i a l  was  d r i e d  i n  t h e  s h d d e  dnd  

f i l l e d  i n  g i l a t i n  c a p s u l e s  o f  500 mg. 

A r s e n i c  t r i o x i d e  was  u s e d  i n  g u a v a  f r u i t s  by b o r i n g  i n t o  

t h e  f r u i t s  dnd f i l l i n g  t h e  h o l e  w i t h  4 t e a  s o o o n f u l l  o f  o o i s o n  

d n d  t h e  h o l e  w a s  c o v e r e d  o v e r  w i t h  t h e  ~ u l o .  T h i s  e x 3 e r i m e n t  w d s  

c o n d u c t e d  a t  P.A.F. base, F a i s a l a b a d .  

F u r a d a n  35ST w h i c h  i s  s u o ~ l i e d  by Ffi4C i n  l i a u i d  form was  

d b s b r b e  d & i n  g r a i n  f l o u r  a n d  f i l l e d  i n  590 rig c s q s u l e s .  B lood  

a n t i c o a g u l a n t s  w e r e  u s e d  w i t h  w h e a t  g r d i n s  i n  t h e  f o l l o w i n g  r a t i o :  

Wa r f a  r i n  B a i t :  W a r f a r i n  1 gm. 
( t e c h n i c a l  g r a d e )  

Gur(Brown s u g a r )  800 gm* 

Ghee  '200 gm. 
'Slh ea  t 13 K G *  
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I n  c a s e  o f  rocurnin t h e  m a t e r i a l  was  u s e d  i n  t h e  f o l l o b q i n g  

r3 t i o :  

Wheat  9 Kg. 

Gur(Brown s u g a r ) 4 0 0  gm. 

O i  1 100 gm. 

Rocumin (0 .75%)  500 gm. 

BAITS 

I n  c 3 s e  o f  Temik 1 0 G  b o i l e d  m a i z e  w a s  u s e d  a s  s u b s t r a t e  

a n d  brown s u g a r  a n d  f u l l  cream d r y  m i l k  a s  a t t r a c t a n t  t o  t h e  

~ o i s o n .  I n  c a s e  o f  Temik 100 m a t e r i a l  was f i l l e d  i n  c a p s u l e s  a n d  

s u c h  c a p s u l e s  w e r e  p u t  i n  t h e  f i e l d  i n  weaned f l o u r  b a l l s  o f  

s q u a s h  b a l l  s i z e .  Same method was  u s e d  f o r  o o i s o n  b a i t  o f  C1020 

F u r a d a n  35 ST a n d  Phos?hamidon.  A r s e n i c  t r i o x i d e  w a s  u s e d  i n  

gudva f r u i t s .  

Blood an  t i c o a g u l a n t s  w e r e  u s e d  v ~ i  t h  w h e a t  g r a i n ,  brown 

s u g a r  and  o i l  was  u s e d  a s  b i n d e r  a n d  a  a t t r a c t a n t .  

WOODEN HOG FEEDERS 

? / h e a t  g r a i n  b a i t s  were ? l a c e d  i n  wooden hog  f e e d e r s  

60 x cm s q .  w i t h  f o u r  s l a n t i n g  wooden d o o r s  on t h e  t o o .  T t i ese  

were s i t e d  i n  a n  s r e a  o f  h e a v y  w i l d  b s o r  a c t i v i t y  u s e d  a s  a  

r e s t i n g  o r  h i d i n g  a r e a s .  Each hog f e e d e r  was  f i l l e d  w i t h  10 t o  m k g  

o f  b a i t .  The a r e a  a r o u n d  e a c h  hog f e e d e r  was  smoothed  d a i l y  t o  

c h e c k  a n i m a l  v i s i t s  from f o o t  p r i n t s .  B a i t s  were r e p l e n i s h e d  a s  

n e e d e d .  B a i t i n g  c o n t i n u e d  un ti1 w i l d  b a o r  v i s i t s  s t o o o e d .  
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T R I A L S  OF DIFFSRENT CHEA:IICALS FOR THE mNTRC!L OF ' X I  L 3  WAR 

Wild p l u s  a r e  o f  a g r i c u l t u r e  c o n c e r n  i n  P a k i ~  t a n  becar!se of 
t t~c i r  c u r r e n t  i m p a c t  on  a g r i c u l t u l l e  . i i k c  c r o p  ciamag?, l o s o  t o  
Irum2n l l v e o  and  d i s s e m i n a t i o n  of d i a e a s e s  ~ u c h  a s  l e p t o c p i r o c l c  
and  n p q r - ~ a n o r z l s .  Wi ld  p i g s  a r e  of c o n s i d e r a b l e  concern  a l s o  f o r  
t ~ i  p o t , e t ~ t l a l  ro le  a o  a r e s e r v i o r  of i n f e ( ; t l ( j n  c ,E -. ~ e v e t - . ? l  
e x o t i c  d i s e a s e s  s u c h  a s  foot  a n d .  mou t.h die ease^ , a k c .  1r1c main 
mehhnd of c o t l t r o L l i n g  w i l d  p i g s  damage a r e  p o i ~ o t ~ i n g ,  t , r n p p i n f ? ,  
c h r > r ~ t . l r ~ g ,  Eenc 1 rig,  h a b i t a t  c h a n g e s  &  change^ i n  a e r i c 1 . 1  i i x ~ r a  i 
managenlsn t, . The s h o r t  term e f f e c t i v e n e s s  o f  t h e  c o n  t t -01  m e  t.hnrl 
i c  uc:rlal.ly ar , r ;ossed h y  t h e  p e r c e n t a g e   ill a n d  t i l e  p re r i i . c t i . on  of 
itr; long term cffqcts a r e  baccd o n  l rnowledge  c>f t,he remai r l i r lg  
popl .~ la t . imt ; ,  v x p o c t e d  r a t e  o f  i n c r e a s e ,  e t c .  . 

D l  f f e r ~ n t .  c h e m i c a l  m e t h o d s  were u s e d  t o  con t r o i  wiii b o 2 r  
d u r i n g  t h i s  y e a r .  T h e  d e t a i l s  o f  t h e s e  m e t h o d s  a r e  d e ~ c r i b c d  
h e r e .  

Thc r , i J  1 1 1  p i g  p o p u l a t i o n  was e s t i m a t e d  by r o u t e  c o u n t  mat.hor1 
c o n s e c u t : i v e l v  f o r  t h r e e  d a y s  a n d  t h e n  poisorl b a i t i n g  war; d o n e  a1111 

w i l d  FIR p o p t i l a t i o n  wac a l so  e s t , i m a t e d  t h e  same u n y  a f  t ~ r  
p o l ~ o n i n g .  

L i q u i d  p o j . ~ o n  was a b s o r b e d  i n  g r a m  f l o u r  a n d  m a t e r i a l  was 
d r i e d  i n  tlre s h a d e .  The  m a t e r i a l  was f i l l e d  i n  500 mg g e l a t 3 . n  
c a p o u l e o .  l ' h e o s  c a p s u l e s  were d i p p e d  i n  low m e l t i n g  p o i n t  wax t.o 
maak the otlotrr.  ' I ' h e ~ e  c a p s u l e s  were u s e d  i n  wcaned  f l . o u r  b a l l s  
c o a t e d  w i t h  n t t r e c t i n g  m a t e r i a l  i . e .  f u l l  c r e a m  d r y  m i l k ,  powdcr  
of C y p r u s  and  i n  R o m e  c a s e s  only c o a t i n g  o f  gram f l o u r .  T h i ~  
p o i s o n  Wac uned  at R i a z  Model Farm o f  Chak No. 33/J.B., D i c t r j - c t ,  
F a i s a l a b a d .  ' r o t a 1  number  of a n i m a l s  i n  10 acres o f  Rugnrcnrlc? 
crop were .estimated t o  b e  11-12 ( T a b l e  1 ) .  

Tahle I .  t a r t s l i t 1  t o  ~ l l d  boar oben a a l n g  loradon a t  Rlax Hndel l a r r  

- - - - - - - - - - - - . - - - - - . . - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - -  

F a t ~  19. o f  a n i m a l s  l o .  of b a l l s  P .  b a l l s  Dead a a l r a l s  P o p u l a t i o n  
before b a l t l n g  put  canauned s e e n  o r  r e p o r t e d  a f t e r  b a l t l n d  
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- -  
T o t a l  e l i m i n a t i o n  o f  the w i l d  b o a r  was r e p o r t e d  by t h e  

f a r m e r .  A i t , c r  p o i s o n  b a i t i n g  n o  a n i m a l  was  o b s e r v e d  i n  c r ~ l t i v a t e d  
!'ieltlc; ~ r r d  n o  damage  wa6 o b s e r v e d  t o  a n y  c r o p .  F o i s o n  h a s  g i v e n  
kond I t l  . T h e s e  r e s \ ~ l  ts s h n  l l  be f u r t h e r  c c n f  i m r e d  next; 
y e a r .  

A r s e n i c  t , r i o x i d e  is o d o u r i e s a  a n d  t a s t e l e s s  p o i s o n .  Ti1 i s  
p o i s o n  W R G  u c e d  i n  g u a v a  f r u i t s  by  b o r i n g  i n t o  t h e  f r u i t  a n d  
f i l l i n g  t h e  h o l e  w i t h  l i .2  t e a f i p o o n  f u l i  or '  t h e  p o i s o t l .  Tne noLe  
was c o v e r e d  o v e r  w i t h  tlre p u l p  o f  t h e  f r u i t .  P r e b a f t i n g  o f  g u a v a  
f t . r ~ l t s  was d o n e  f o r  t h r e e  d a y s .  

A f t e r  t . h r e e  d a y s  p r e b a i t i n g ,  l i~ii  g u a v a  f r u i r . 6  f i l l e d  i n  w i t h  
l/j! t e a s p o o n  o f  A r c e n i c  t , r i o : c l d e  were p u t  a t  PAF Base F a i s n l a b a d .  
R e s p o n c e  t o  t h ?  r r n p o i ~ o n e c i  g u a v a  f r u i t s  was  6 %  d u r i n g  r,ire 
p r e b a i t i n g  d a y s  When t h e  p o i s o n e d  g u a v a  were p u t  r e s p o n s e  wqr; 
o n l y  26%.  No d e a d  a n i m a l  was o b ~ e r v e d  e v e n  u p t o  1 5  d a y s  nf 
p o i s o n  b a i t i n g .  A t  t h e  Air B a ~ e  t h e r e  is  a b o u t  6 a c r e 8  a r e a  
w h i c h  was  v e r y  t h i c i r .  T h i s  a r e a  was  c l e a n e d  i n  1 .  Dur i l r e  
c l e a n i n g  o f  s a r k s n d a  a n d  w e e d s  o f f i c e r  commander  o f  t h e  baoa 
r e p o r t e d  t h a t  many o l d  e k e l e t o n s  o f  t h e  a n i m a i ~  were o o ~ e r v e d .  
Tlre b o n e s  o f  a n i m a l s  were c o l l e c t e d  a n d  b u r r l e d  i n  t h e  s o i l .  
T h i s  t - r i a l  c h a l l  b e  r e p e a t e d  a g a i n  t o  c o n f i r m  t h e   result^ a n d  t o  
see t h o  e f f e c t i v e n e s s  o f  t h i s  p o i s o n  t o  w i l d  p l g s .  

A f i r s t .  e x p e r i m e n t  was  c a r r i e d  o u t  a t  t h e  f o r e a t .  o f  Chak  t lo.  
155/R.FJ. I n  t h i s  f o r e s t  t h e r e  is a m i x e d  p l a n t a t i o n  of b o t h  w i i d  
rind pl.?nt.cd t t -ece .  T h i s  j u n g l e  c o m p r i s e s  of a b o i ~ t  500  acres. D l ~ e  
t,o t h l c k  w i l t l  m e s q u i t e  a n d  s n r i c s n d a  p l a n t a t i o n  i t  h a s  become  a 
p e r m a n e n t  bt -sedl .ng p l a c e  of t .he  w i l d  p l . g s .  Work o n  t h e  c o n t r o l  
o f  w i l d  b o a r s  was s t a r t e d  on  1 3 . 9 . 1 9 6 7 ,  The p o p u l a t i o n  e c t i m a t c d  
i n  t h a t  f o r e s t .  was  b e t w e e n  1 2 0  t o  150 a n i m a l s .  Tlle f i r u t ;  b a i t i n g  
was d o n e  w i t h  Temik 1 0  g  b y  u s i n g  b o i l e d  m a i z e  ac s u b s t r a t e  a n d  
fl.11.1 cream d r y  m i l k  'a6 a t t r a c t a n t .  F a r m e r 8  o f  t .he  v i  l . l a q e  Cll.-tk 
No. 155 Panwan a r r a n g e d  p r e b a i t i n g  f o r  5 d a y s  a n d  5 b a i t  ~ t a t i o r l n  
were t i e t  a n d  o u t  of t h a t  a n i m a l s  were a t t r a c t e d  to  o n l y  t w o  
  tat ion^. 011 1 8 . 9 . 1 9 8 7  p o i s o n  b a i t i n g  w i t h  10 k g  m a i z e  2136 g m  
Temik a n d  500 g m  full cream d r y  m i l k  was p u t  a t  e a c h  o f  two b 3 i . t  
s t a t i o n o .  A n i m a l s  c o n s u m e d  6  kg b a i t  f r o m  o n e  s t a t i o n  a n d  i . 5  kg 
f r o m  t h e  o t h e r  b a i t  s t a t i o n .  T h e  r e m a i n i n g  b a i t  w a s  b u r r J e d  d e e p  
i n  coil to  nvt>icl al ly h a z a t d  ht:, humo11 b e i n g s  a n d  ciome~,i,.ic an imai r ,  . 
The  r e n u l t f i  o f  t h i e  t r i a l  a r e  g i v e n  i n  T a b l e  2 .  

l Jue  t.n t l l i c k  p l a n t a t i o n s ,  i t  was v e r y  d i f f  icu1. t ;  tso t,race c , t ~ t ,  
t h e  d e a d  b r ~ d i c s .  R i ~ t .  when t.hc number  of a n i m a i f i  were c ,o~]n i .~ :d  
a g a i n  by ro1.1t.e c o u l l t  m e t h o d  i t  rangec l  f r om 40-50.  Glhan f s r m c r n  
were c o n t q c  terl t h e y  tmepot-i.ed some r e i i e f  f  r czm i i1cr .e~ a n  ima i e . 
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Table 2 .  l f f e c t  of T c ~ l k  on the Borta l i ty  o f  Yild Pi18 a t  Cbak l o .  155 

__._*_____*___..--------.-*-----..--.----------...-.--..--.---.-..---.---.--*--..--------.** 
Date l s t i n a t e d l o .  W t . o f  l a t l r a t e d 1 0 .  Balt la: of dead l a .  of  otber 

o f  mild boar ba l t in f  o f  animals . cqnsomtd g i l d  boar traced animal apecles  
l a t e r i a l  sorr ired  or reported dead 

-----.-.----...---.---------------------..--------- J . - - . - - - - - - - - - . - . - . - - - - - - - - - - - - - - - - - - - - - -  

I I . J . 1 1  120-150 2 0 k (  9 . 5  k t  2 3 porcnplne 
2 1  t : ts  
10 s q u i r r e l s  

1 9 . 9 . l t  J 3 porcnplae 
20.1.11 1 
21.9.111 10-50 --------------------.---------------------------------------------------------.------------- 
Total 6 6 potcuplne 

21 r a t s  
I0 s q u i r r e l s  

A ~ e c 9 n d  e x p e r i m e n t  was c o n d u c t e d  at v i l l a g e  D a l a n s n g n l  
D i s t r i c t ,  S h e i k h u p u r a  i n  a b l o c k  o f  n u g a r c a n e  c o m p r i s i n g  25 acrec 
and a t  L a t i f  M ~ d e l  Farm n e a r  J a r a n w a l a  i n  a block o f  40  a c r e s  o f  
s u g a r c a n e  f i e l d s .  

The A l d i c a r b  10 g was u s e d  w i t h  b o i l e d  m a i z e  as  s u b s t r a t e .  
I n  t h e  s e c o n d  c a s e  A l d i c a r b  was d i s s o l v e d  i n  Acetone a n d  soiution 
was f i l t e r e d .  The f i l t e r a t e  wae d r i e d  o v e r  a w a t e r  b a t h  t o  g e t  
100% m a t e r i a l .  The 100% m a t e r i a i  was u s e d  i n  G e i a t i n ' c a p s u l e s  of 
100-150 mg. 

A t  Umar Draz A g r i c u l t u r a l  Farm a t  V i l l a g e  D a l a n a n g a l  w h i c h  
c o m p r i s e d  25 a c r e s  o f  s u g a r c a n e  c r o p ,  p o i s o n  b a i t i n g  w i t h  Temik 
1 0  g w i t h  b o i l e d  m a i z e  was d o n e  a t  t h e  a n i m a l ' s  t r a c k s .  I l e a p ~  o f  
o n e  kg b o i l e d  m a i z e  were p l a c e d  a t  a n i m a l ' s  t r a c k s  w h i c h  wern  
c o v e r e d  o v e r  w i t h  15-20 gm o f  Temik 10 g ,  50 g m  f u l l .  c r e a m  d r y  
milk and 5 gm powder o f  c y p r u s  roots.  F o i s o n  b a i t i . n g  was d o n e  i n  
t h e  e v e n i n g  a t  a n i m a l s  t r a c k s  a n d  n e x t  m o r n i n g  l e f t  o v e r  p o i s o n  
b a i t  w a s  weighed to see t h e  r e p o n s e  o f  t h e  a n i m a i s  t o  t h e  b a i t .  
Only three a ~ l i m a l s  were f o u n d  d e a d  a s  a  r e s u l t  of first b a i t i n g  
(Table  3 ) .  

T h i r d  e x p e r i m e n t  was c o n d u c t e d  a t  D a l a  Kanga l  u s i n g  Temik 
100% f i l l ? d  i n  G e l s t i n  c a p s u l e s  o f  150 mg. Each c a p s u l e  wafi put  
i n  weaned f l o u r  b a l l s  o f  s q u a s h  b a l l  s i z e  w h i c h  were c o v e r e i  o v e r  
w i t h  f u l l  c ream d r y  m i l k  and  powder o f  c y p r u s  r o o t s .  

A c o u n t e d  number o f  t h e s e  b a l l s  were p u t  o n  t h e  w i l d  boar 
t r a c k s  a ~ l d  n e x t  morning b a l l s  were  a g a i n  c o u n t e d  t o  e v a j . u a t s  ins 
recponse of t h e  o n i m s l s  t o  p o i s o n   ball^. R e s u l t s  a r e  R i v e n  i n  
T a b l e  4 .  
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Table 3 :  R e s u l t s  o f  E o i l e d  Maize  F o i s o n  Bait 

~-__-_- -___-___-__- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~- -  
Da t~ M 9 .  o f  a n i m a l s  No. o f  b a i t  B a i t  Ho. o f  d e a d  

i n  s q u a r e  b l o c k  h e a p s  Consumed a n i m a l e  
beEore  p o i s o n i n g  

_-_____________-_-_-----------9---------------------------------- 

I - - 
3 .  10 .  1987 r: I 10 n e a p s  o f  2 . 4  Icg - 

o n e  kg e a c h  ( f r o m  3 
( 1 0  kg) s p o t s )  

- 1 d e a d  a n i -  
mal t r a c e d  

- 1 d e a d  a n i -  
mai  was 
r p p o r  t e d  

- Fop11 l a t i o r t  
W R R  cor.~ni;ed 
t o  be  19  a f t e r  b a i t l n g  

T a b l e  4 .  E f f e c t  o f  Temik 100% o n  t h e  M o r t a l i t y  o f  Wild  P i g ~  

- - - - - - . - -_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Ds te  E s t i m a t e d  No. No. o f  p o i s o n  No. o f  B a l l c  No. o f  Dead 
o f  v i l d  kZ,6 b a l l s  p u t  c o n s r ~ m e d  h r l i m a l s  
I n  alrga rcane t r a c e d  o r  
b l ~ k  r e p o r t e d  

----------------------------------------------------------------- 
2 8 . 1 1 . 1 9 8 7  24 5 0  46 - 
29 .11 .1987  - - 2  4 
3 0 . 1 1 . 1 9 8 7  - - - 1 
3 8 . 1 2 . 1 9 8 7  - - - ii 
1 4 . 1 2 . 1 9 8 7  - - - 7  ----------------------------------------------------------------- 

T o t a l  23  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - -  

F o u r t h  e x p e r i m e n t  was c o n d u c t e d  aga1.n a t  D a l a  Nanga l  
J i s t r i c t  S h e i k h u p u r a  . Animal s  were c o m i n g  t o  e a t  t h e  ccum n t  
- a n e  c r u s h i n g  m a c h i n e  w h i c h  was b e i n g  u s e d  i n  mak ing  brown sl. igar 
~ n d  gur. 

The s p o t  was v i s i t e d  o n  2 1 . 1 . 1 9 8 8  a n d  f r o m  t h e  t r a c k s  of t h e  
3n ima l6  i t  was e n t i m a t e d  t h a t  a  g r o u p  o f  9  a n i m a l s  were v i s i t i n g  
h h i ~  epo t .  r e g u l a r l y .  On 2 2 . 1 . 1 9 8 8  e v e n i n g  50 e m  of Temik 111 g 
,as mixed wlt .h  ficum i n  a 1 x 3 f t  p i t  n e n r  t h e  c r t r o h i n g  m a c h i n e ,  
Lhe w i l d  p i g e  v i s i t . e d  t h e  s p o t  and  e n t i r e  ncum ( a b o u t  6 k g )  w s ~  
:onsumer\ b y  them.  On 2 3 . 1 . 1 9 8 8  o e a r c h  f o r  t h e  d e a d  bodl .en wae 
3 t a r t e d  but. we were u n a b l e  t o  t r a c e  a n y  d e a d  w i l d  b o a r  hy 
3 . 2 . 1 9 0 8 .   farmer^ o f  a d j o i n i n g  s q t l a r e  r e p o r t e d  t h a t  Rams bad 
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c p e l l  was coming f rom t h e  n e a r b y  f i e l d s .  Nex t  morn in^ d a i l y  pair1 
l a b o u r e r s  w e r e  e n a g e d  and a l l  t h e  f i e l d s  were  s e a r c h e d  r ) t . ~ t .  N inc  
d e a d  b o d i e s  ( e n t i r e  g r o u p )  were f o u n d  w i t h i n  a  r a d i u s  o f  a b o u t  10 
m e t e r s .  T h i s  method g a v e  100% m o r t a l i t y  o f  t h e  w i l d   pig^. Two 
dogs we t.e a l s o  r e p o r  ter.1 k  i 1 l e d  by tal l  i n g  poicor~er . l  sc1.1m. 

Phosphomidon , a n  o r g a n o - p h c g p h a t e  ( D i m e c r o n )  i e a R  i l y  
a v a i l a b l e  i n  t h e  m a r k e t  a n d  i t s  mammalian t o x i c i t y  i u  2 6  mg/kg 
w t .  T h i s  p o i s o n  is s a f e  t o  \ I S ?  a s  compared  t,o o t h e r  p o i s o n s  l i k e  
C 1080 and  Temik,  wh ich  a r e  b e i n g  u s e d  i n  t h e  f i e l d  f o r  t t l c :  

c o n t r o l  o f  w i l d  b o a r s .  

Dimecron 100 was a b s o r b e d  i n  e q u a l  q u a n t i t y  o f  b r a n  o r  gram 
l o u r .  T h i ~  m a t e r i a l .  was d r i e d  i n  s h a d e  f o r  2 - 3  d a y s  a n d  t h e n  
i l l e d  i n  g e l a t i n  c a p s u l e s  o f  500 mg a n d  d i p p e d  i n  low m e l t i n g  

p o i n t  p a r a f f i n  wax t o  mask t h e  t a s t e  a n d  smell o f  the p o i s o n .  
T h r e e  t o  4 c a p s u l e s  were p u t  i n  weaned f l o u r  b a l l s  w i t h  a c o a t i n g  
o f  a t t r a c t i n g  m a t . e r i a l s  a.; u s e d  i n  o t h e r  c a s e s .  T h l s  p o i s o n  was 
~ J R O  i16ed n s  fiitch w i t h  b o i l e d  m a i z e  a n d  a t t r a c t i n g  m a t e r i a l .  - 

Chakktl F o r e s t  c o m p r i s e s  o f  7 0 0  a c r e s  w i t h  mixed  p l a n t a t i ~ n ~  
o f  s h e s h a m ,  m e s q u i t e ,  p i n e s ,  p a p e r  m u l b e r r y ,  e t c .  T h i s  f o r e s t .  it: 
well i r r i g a t e d  f rom Upper  Chenab  C a n a l  f r o m  o n e  s i d e  a n d  f r o m  i t n  
d i s t r i b l ~ t o r i e n  f rom o t h e r  s i d e .  

Wild p l g  p o p u l a t i o n  was  c o u n t e d  by e x a m i n i n g  t h e  a n i m a l r ;  
t r a c k o  i n  K r ~ k n r u a l a  B l o c k  c o m p r i s i n g  115 acres a n d  p o i s o n  b a i t , j n c  
was d o n e  Q I I  7 . 3 . 1 9 8 8 .  T o t a l  100 f l o u r  b a l l 6  c o n t a i n i n g  2000 m e  
t o x i c  ma tc r i . 31  i n  e a c h  b a l l  was p u t  n e a r  t h e  r e f i t i n g  p l a c e 6  of 
t h e  wn tms l s  and  on  t h e  t r a c k s  l e a d i n g  t o  t h e  w a t e r  s o u r c e s .  The 
r e ~ u 1 . t ~  a r e  g i v e n  i n  T a b l e  5 .  

T a b l e  5 .  Effect of Dimecron o n  Wild  13oar 

Date E s t i m a t e d  No. o f  No. o f  p o i -  Dead b o d i e s  P o p u l a t i o n  
pop1-11 a - p o i s o n  s o n  b a l l 8  s e e n  o r  a f t e r  
tion b a l l  p u t  consumed r e p o r t e d  bait,J.ng 

Dlmect.~),? rlas u s e d  i n  Chakku F o r e s t ,  K u k a r w a l a .  100 p o i s o n  
b a l l 6  were p l a c e d  a t  t h e  a n l m a l n  t r a c k s  o n  7 . 3 . 1 9 8 8 .  01.1t o f  
w t ~ i c h  2 1  b 2 l  In v e r e  c o t ~ s l . ~ m e d  a n d  o n  2nd d.ny i .  e. 1 ) .  3 .  1988 two 
more l?oi8?11 b a l l s  w 9 f . e  conaumed b y  t h e  w i l d  p i g s .  O ! ~ l y  trlo 
anlma213 w e t - ?  f ound  p a r a l y ~ e d  which  l a t e r  o n  d i c d  al:)out 55 a r ~ d  7 0  
met . s rc  f rom t.lre p l a c e  o f  h a s t i n g  and  t h e  t h i r d  a t i i rns l  wnu found  
d e a d  al,ollt. 180 mel.c?r f rom t h e  p l a c e  o f  b a i t i n g .  'The n t ) n e r v a  t 1 n r l  

of t h e  f i r c t  day  was t ha t ,  t h e  a r l l rna le  were p a r a l y o e d ,  r.lnnblo t o  
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move a n y  body p a r t  e x c e p t  e y e  l i d s  w h i c h  were w o r k i n g  n o r m a i l y .  
Over  R e c r e t i o n  cf s a l i v a  was n o t e d  f r o m  t h e  mouth  of b o t h  t h e  
a n J m a l s .  T h e s e   animal^ d i e d  a f t e r  a b o u t  1 1 / 2  h o u r s  o f  l o c a t i n g  
them. 

Only  t h r e e  a n i m a l s  were f o u n d  d e a d  b u t  t h e r e  was 7 , , %  
r e d u c t i o n  i n  t h e  p o p u l a t i o n  o f  ,w i ld  p i g s  i n  t h e  f o r e s t .  T h e s c  
a n i m a l s  e i t h e r  had  d i e d  and  were n o t  t r a c e d  o u t  o r  e s c a p e d  d u e  to  
come o t . he r  r e a s o n s .  

The  p o i e o n  c a n  v e r y  e a s i l y  b e  u s e d  by  t h e  f a r m e r s  w i t h  ~ o o d  
r e s u l  t .s.  

Abo~rt. 1  1 / 2  m o n t h s  a f t e r  t h e  Temik b a i t i n g  f a r m e r s  a R s i n  
r e p o r t e d  p r e s e n c e  of  a n i m a l s  a n d  damage  t o  t h e i r  c r o p s  I n  t h o  
Chak No. 155 a r e a .  S e c o n d  b a i t i n g  was  s t a r t e d  on  5 . 1 1 . 1 9 8 7 .  
T h i s  t i m e  c a p s u l e s  o f  C 1080 c o n t a i n i n g  6 0  mg p o i s o n  a n d  100  m e  
o f  p l a s t l  ( a n  a n t i v o m i t i n g  a g e n t )  were u ~ , s d .  The  o t ) c c r v a t i o n c  
r e c o r d e d  a r e  g i v e n  i n  T a b l e  6 .  8 

T a b l e  6 .  E f f e c t  o f  C 1080  on  t h e  M o r t a l i t y  o f  W i l d  P i g 8  

------------------------------------------------------------------ 
D a t e  No. o f  p o i -  No. of No. o f  Dead Wi ld  No. o f  o t h e r  

s o n  b a l l s  b a l l s  p i g a  t r a c  . ! o r  a n i m a l 6  d i e d  
p l a c e d  consumed r e p o r t e d  

---------------------------------------------------- .-------------  

5 . 1 1 . 8 7  2 0 0 106  2 1 p o r c u p i n e  
I j u n g l e  c a t  

6 . 1 1 . 8 7  50  11 1 3 p o r c u p i n e  
7 . 1 1 . 8 7  - - - 1 p o r c u p i n e  
8 . 1 1 . 8 8  - - - 5 p o r c u p i n e  

1 j u n g l e  c a t  
- - - - - - - - - - - - - - - - - - - . * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

T o t a l  250  117 3 1 0  p n r c u p j n e  
2 j u n g l e  c a t  --------____-__-__------~----------------------------------------  

After b a i t i n g  number  o f  a n i m a l s  were again c o u n t e d  by t h e  
same me thod .  The  t o t a l  e s t i m a t e d  p o p u l a t i o n  was 1 0 - 1 5  w i l d  
b o a r s .  S i n c e  t h e n  t h i s  j u n g l e  has b e e n  s e a r c h e d  o u t  many timee 
w i t h  dogs and b s a t e r o  b u t  t h e  p o p u l a t i o n  o b s e r v e d  wse v e r y  low,  
a n d  n o  damage t o  g r o w i n g  c r o p s  a r o u n d  t h e  j u n g l e  was r e p o r t e d  by 
t h e   farmer^. On 2 3 . 2 . 8 8  t h e  f n r n e r s  were s g n i n  co r r t ac t , ed  nnd a 
c o m p l e t e  r e l i e f  was r e p o r t e d .  L n t e r  o n ,  p o p 1 ~ 1 ~ 1  t i o n  !.IQF; c o u n  t s d  
a n d  t r a c k s  o f  o n l y  11  a n i m a l s  were o b u e r v e d  i n  t h e  w h o l e  J u n g l e .  

A second e x p e r i m e n t  was c o r ~ d u c t e d  a t  L a t i f  Model Farm n c n r  
J a r a n w a l a ,  D t c t r t ~ t  F a i s a l . a b a d  a n d  Chak No. 4 8 / M .  B . ,  D i e t r j c t ,  
Khushsb .  C 1080 p o i s o n  wau f i l l e d  i n  g e l a t i n  c n p n u l e r .  o f  G U  m g  
w i t h  100 m g  9 f  p l a s t l .  Each  c a p e u l e  wa6 p l a c e d  i n  8 weaned f l . o \ ~ r  
b a l l .  The  f l o u r  b a l l n  were coat ,cd  w i t h  f u l l  cream d r y  m i l k ,  
powder o f  cypruf i  nnd b e f o r e  p l a c i n g  i n  t h e  a n i m a l 6  t t . a c k  e a c h  
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b d l l  was  s p r i n k l e d  o v e r  w i t h  f e m a l e  s e x  ? h e r o m i n e  d i l u t e d  100 

t i m e s  i n  skimmed m i l k .  

 noth her e x o e r i m e n t  w a s  c o n d u c t e d  a t  Chak No. 4 8  M . B . ,  

D i s t r i c t  Khushab .  I n  a  j u n g l e  o f  m i x e d  o l a n t a t i o n ,  t h e  number  o f  

a n i m a l s  w e r e  c o u n t e d  t o  be be tween  33-35 from t h e  t r a c k s .  The  

s o i l  a r o u n d  t h e  j u n g l e  was  h a r d  a n d  g r a s s y ,  t h e r e f o r e ,  e x a c t  

number  o f  t h e  a n i m a l s  c o u l d  n o t  b e  c o u n t e d  from t h e  f o o t  ? r i n t s .  

R o u t s  o f  t h e  a n i m a l s  w e r e  t r a c e d  o u t  which  w e r e  n i n e  ( 9 )  i n  

number  a n d  f l o u r  b a l l s  c o n t a i n i n g  o o i s o n  c a p s u l e  dnd c o d t e d  w i t h  

a t t r a c t i n g  m a t e r i a l s  were p l a c e d  a t  t h e  r o u t e s  on 25 .10 .1987  

O n l y  17 o o i s o n  b ~ l l s  w e r e  consumed f i r s t  d a y  d s  t h e  a n i m d l s  cdme 

o u t  o f  t h e  j u n g l e  from o n l y  t h r e e  r o u t e s .  On 26 .10 .1987  more  p o i s o n  

b a l l s  ( 3 0 )  were p u t  on t h e  same r o u t e s .  T h e s e  wsre 3 l s o  consumed 

by t h e  w i l d  b a o r s .  O n l y  o n e  d e a d  body w a s  s e e n  i n  a n e a r b y  f i e l d  

a n d  n o  o t h e r  d e a d  body w a s  t r a c e d  o u t  d u e  t o  i n a c c e s s a b l e  c o n d i t i o n  

o f  t h e  j u n g l e .  On 28.10.87 t h e  r o u t e s  o f  t h e  d n i m a l s  were d g d i n  

e x a m i n e d  a n d  t r a c k s  o f  o n l y  3-5 a n i m d l s  w e r e  o b s e r v e d .  

P r e s e n c e  o f  w i l d  b a o r s  w a s  r e 3 o r t e d  a t  L d t i f  Mode l  Farm 

T e h s i l  J a r a n w a l a ,  i n  a  b l o c k  o f  40 a c r e s  o f  s u g a r c a n e .  I t  w a s  

e s t i m j t e d  from t h e  t r a c k s  t h d t  t h e r e  w e r e  a b o u t  20-25 a n i m a l s  

i n  t h e  b l o c k .  100 weaned f l o u r  b a l l s  c o n t a i n i n g  ~1080 c a p s u l e s  

(60mg)  i n  i t  were o u t  a t  t h e  a n i m a l  t r a c k s  on 27 .11 .1987 .  O u t  o f  

t h o s e  100 b a l l s ,  4 1  b a l l s  were consumed by t h e  a n i m a l s  t h e  sdme 

n i g h t .  O n l y  t h r e e  d e a d  b o d i e s  were t r a c e d  o u t  from t h e  w a t e r  

c h a n n e l s  o f  t h e  40 a c r e s  b l o c k  o f  s u g d r c d n e .  On 10.3.58, t h e  

l a n d  l o r d  a f t e r  c u t t i n g  t h e  s u g a r c d n e  c r o o ,  r e g o r t e d  t h d t  t h e r e  
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w a s  l a r g e  s c a l e  m o r t a l i t y  a s  s k e l e t o n s  o f  many a n i m a l s  w e r e  s e e n  

d u r i n g  t h e  h a r v e s t  o f  t h e  c r o p .  

EFFICACY OF ROCLf,4IN ;AS WILD BAOR TCXIC.+NT 

Blood ~ n t i c o a g u l a n t  b a i t i n g  t r i a l  w a s  c o n d u c t e d  a t  

P r o b y n a b a d  Army S t u d  Farm. T h i s  farrg i s  s i t u a t e d  on D e o d l o u r  

P d k o a t t a n  Road,  i n  D i s t r i c t  O k a r a .  A b l o c k  o f  s u g a r c a n e  w h i c h  

c o m ~ r i s e d  o f  265 a c r e s  w a s  s e l e c t e d  f o r  c o n d u c t i n g  e x 3 e r i m e n t .  

F o r  e v a l u a t i n g  t h e  w i l d  b a o r  p o o u l a t i o n  1 2  s o o t s  w e r e  s e l e c t e d  

f o r  s e t t i n g  b a i t  s t a t i o n s  a f t e r  t h o r o u g h l y  o b s e r v i n g  t h e  rout's 

o f  t h e  w i l d  b a o r s .  A t  e a c h  b a i t i n g  s t a t i o n  10 kg w h e a t  w a s  o u t  

P i n  ooen hog e e d i n g  b o x e s  a n d  n e x t  day  a c t i v i t y  o f  t h e  w i l d  b a o r  

v i s i t i n g  t h e  s p o t  w a s  o b s e r v e d  a n d  number  o f  w i l d  b o a r s  w ~ s  e s t i r r ~ a t e d  ' 

by c o u n t i n g  t h e  a n i m a l  t r a c k s .  The q u a n t i t y  o f  t h e  w h e a t  g r d i n s  

consumed from t h e  b o x e s  was  mdde uo by a d d i n g  more  w h e d t  i n  t h e  

b o x e s .  T h i s  a c t i v i t y  c o n t i n u e d  f o r  10 d a y s  a n d  d d i l y  o b s e r v a t i o n s  

were r e c o r d e d .  A t  12  b a i t i n g  s t a t i o n s  s e t ,  a n i m a l s  v i s i t e d  o n l y  

4 b a i t i n g  s t a t i o n s  r e g u l a r l y .  T h e  t o t a l  number  o f  t h e  w i l d  b a o r s  

v i s i t i n g  t h e s e  b a i t i n g  s t a t i o n s  e s t i r n a  t e d  t o  b e  b e t w e e n  35-40. 

T h e  e x o e r i m e n t  was s t a r t e d  m 5 . 9 . 1 9 9 0  3nd  t h e  f i r s t  o b s e r v a t i o n  

was  r e c o r d e d  on 6 t h  a n d  t h e  l a s t  on 15 .0 .1030 .  T h e  e x o e r i m e n t  

w a s  s t a r t e d  on 17 .9 .1990  a n d  b a i t i n g  b o x e s  w e r e  o u t  a t  4 s u c c e s s f u l  
e 

b d i t i n g  s t a t i o n s  w h i c h  showed w i l d  b a o r  a c t i v i t y .  Each hog f e $ d i n g  

box c o n t a i n e d  10 kg b a i t i n g  m a t e r i a l  w i t h  t h e  f o l l w o i n g  f o r m u l a :  
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Wheat g r a i n s  9k9 

Sha k k a r  40C 19 fl 

Ghee 100 \gr(l 

Ro cumin (0 .75%)  500: ; g  rri:  

Hog f e e d i n g  boxes  were  p u t  on 17.9,13'X) a t  4 s e l e c t e d  

b a i t i n g  s t a t i o n s .  From 17.9,1990 t o  20.9.1990 a n i m a l s  d i d  n o t  

t r y  t o  o9en t h e  boxes .  A f t e r  20.9.1990 t h e  w i l d  b a o r s  s t a r t e d  

f e e d i n g  and two boxes  w e r e  opened on 21.9.1390. T h i r d  on 22.9.30 

and  t h e  4 t h  on 24.9 .1990.  The f i r s t  two boxes  were  removed from 

t h e  b a i t i n g  s t a t i o n  on 26.9 .1990,  3 rd  on 28.9.1990 and t h e  4 t h  

on 29.9.1990 each  d f t e r  5 d a y s  o f  f e e d i n g .  A f t e r  29 th  t h e  w i l d  

b o a r  a c t i v i t y  was v e r y  much r e d u c e d .  Blood s o o t s  w e r e  a l s o  

o b s e r v e d  a t  o l a c e s  whe re  w i l d  b a o r  t r i a l s  we re  o b s e r v e d .  No dead 

w i l d  b a o r  was  o b s e r v e d .  Suga rcane  c r o o u a s  bum?er and i t  was 

e x t r e m e l y  d i f f i c u i t  t o  s e a r c h  o u t  t h e  e n t i r e  b l o c k .  A f t e r  removing 

t h e  boxes  w i l d  b a o r  a c t i v i t y  was a g a i n  e v a l u a t e d  and i t  was 

e s t i m a t e d  t h a t  t h e  number o f  a n i m a l s ~ ~ k  n o t  more t han  6  t o  7 i n  

t h e  f i e l d .  I t  i i m a l s o  assumed by examin ing  a n i m a l  t r a c k s  t h a t  
weve 

t h e  s u r v i v i n g  a n i m a l s j a g e d  and were  w e i g h i n g  o v e r  50 kg. 

E x o e r i m e n t s  on t h e  e f f e c t i v e n e s s  o f  rocumin a s  w i l d  b3o r  

c o n t r o l  t o x i c a n t  w 3 s  a g a i n  r e o e a t e d  on t h e  same fdrm (p robynabad  

Army Stud  Farm).  T h i s  t ime  no  o r e b a i  t i n g  was done .  ::'ild b o a r  

~ o ~ u l 3 t i o n  was e s t i m a t e d  by o b s e r v i n g  t h e  a n i m a l  t r a c k s  i n  t h e  
a- 

%la te r  c h a n n a l s  and by smoothing t h e  p a s s a g e  o f  ~ e r m a n ~ n t  r o u t s  
L 

o f  t h e  a n i m 3 l s . f o r  f i v e  days .  On 10.10.1990 o o o u i d t i o n  was e s t i m d  t s d  

t o  be  12-15. T h i s  p o o u l a t i o n  w a s  t h 3  t which came o u t  o f  t h e  b lock  

from v ~ e s t  s i d e  o f  s u g a r c a n e  f i e l d s .  5 hog f e e d e r s  we re  o u t  2 i. 5 

BEST AVAILABLE DOCUMENT 



r o u t s  o f  t h e  w i l d  b o a r s .  Each h o g  f e e d e r  c o n t d i n e d  20 kg 3 r e 7 3 r e d  

b a i t  w i t h  o a e n  t o o .  '"lhea t g r a i n s  w e r e  t r 3 i l e d  t o w a r d s  t h e  hog 

f e e d e r  t o  b r i n g  t h e  a n i m a l s  c l o s e  t o  t h e  b a i t i n g  s t 3 t i o n s .  Wi ld  

b o j r s  s t a r t e d  f e e d i n g  b a i t  t h e  v e r y  f i r s t  d a y  b u t  r a t e  o f  consuin9- 

t i o n  w a s  low.  The q u a n t i t y  o f  t h e  b a i t  was  r e 3 l a n i s h e d  d s i l y .  

A v e r a g e  b 3 i  t c o n s u m p t i o n  i n c r e a s e d  w i t h  t h e  o a s s a g e  o f  t i m e  dnd  

on s i x t h  d a y  i t  w a s  maximum i . e .  7 kg p e r  'box. ~ f t e r  t h a t  r a t e  

o f  b a i t  c o n s u m o t i o n  d e c l i n e d  and  b l o o d  s g o t s  w e r e  a l s o  o b s e r v e d  

on o n e  box.  On 17 .10 .1970  t h e  hog  f e e d e r s  w e r e  removed frwn t h e  

b d i t i n g  s t a t i o n .  One d e a d  body o f  w i l d  b a o r  w e i g h i n g  a b o u t  75 kg 

v ~ a s  s e e n  on 18 .10 .1990  i n  a  w a t e r  c h a n n e l .  From 20 .10 .1990  t o  

25 .10 .1990  a c t i v i t y  o f  w i l d  b a o r s  was  a g d i n  o b s e r v e d .  T r a c k s  

o f  o n l y  t h r e e  a n i m a l s  w e r e  o b s e r v e d ,  p o s s i b l y  new commers t o  t h j t  

s u g d r c a n e  b l o c k .  Rocumin i s  v e r y  e f f e c t i v e  f o r  w i l d  b a o r  c o n t r o l .  

B u t  f d r m e r s  a r e  n o t  c o n v i n c e d  t o  u s e  t h i s  ~ o i s o n  d u e  t o  i t s  

d i s a d v d n t d g e  o f  m u l t i d o s e  b 3 i  t i n g .  
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DT SCUSSTGN- 

The a c u t e  p o i s o n s  used  d u r i n g  t h e  s e r i e s  o f  t h e  e x p e r i m e n t s  

p r o v e d  v e r y  s u c c e s s f u l  f o r  t h e  c o n t r o l  o f  w i l d  b o a r s .  S ~ e c i a l l y  

C1OEO gave  amaz ing ly  good r e s u l t s .  I n  t h e  u s e  o f  t h i s  9o i son  two 

d i f f i c u l t i e s  w e r e  f a c e d .  

1, Animals  vomi ted  s ~ r e a d i n g  po i soned  g r a i n s  i n  t h e  a r e a  a round  

t h e  b a i t i n g  s o o t s  and  a s  a  r e s u l t  non t a r g e t  s n a c e s  w e r e  e f f e c t e d .  

To o v e r  come t h i s  d i f f i c u l t y  100 mg o l a s i l  an an t i v o m i  t i n g  

m a t e r i a l  was used  a l o n g  w i t h  t h e  p o i s o n e d  c a p s u l e s  w i t h  good 

r e s u l t s .  

2 .  I n  c a s e  o f  r e p e a t e d  b a i t i n g  s h y n e s s  i s  d e v e l o p e d  i n  t h e  w i l d  

b i g s  t o  o v e r  come t h i s  d i f f i c u l t y  s u b s t r a t e  o f  t h e  b a i t i n g  was 

changed e v e r y  t ime  f o r  example i f  w h e a t  g r d i n  b a l l s  w e r e  u sed  i n  

t h e  f i r s t  b a i t i n g  b o i l e d  ma ize  was u s e d  i n  t h e  s u b s e a u e n t  b a i t i n g  

~ v i  t h  t h i s  method. T h i s  d i f f i c u l t y  was  o a r t i a l l y  s o l v e d .  

I n  c a s e  o f  t h i s  T&//?L . Temik o r o v e d  t o  be t h e  second  t e s t  
e L  

o o i s o n  and  provbd a  cheap c o n t r o l  t e c h n i q u e  t o  t h e  f a r m e r s .  I n  
C 

c a s e  o f  A l d i c a r b  t h e r e  was  q u i c k  knockdoen o f  t h e  a n i m a l s  and t h e  

f a n n e r s  w e r e  encouraged  by o b s e r v i n g  t h e  dead b o d i e s  o f  t h e  w i l d  

b o a r  n e x t  day i n  t h e  b a i t i n g  a r e a .  I n  t h i s  c a s e  a g a i n  d i f f i c u l t y  

& o f  s h y n e s s  was f a c e d  which was ~ o v e r ~ p a r t i a l l y  by chang ing  t h e  

s u b s t r a t e  o f  t h e : b a i t ,  Skbm - ( M o l a s s e s )  o roved  t o  be t h e  b e s t  

s u b s t r a t e  f o r  b a i t i n g  w i t h  any  p o i s o n .  

Furadan 35S t ,  P h o s ~ h m i d a n  3nd A r s e n i  c  t r i o x i d e  a l s o  p roved  

s u c c e s s f u l  f o r  t h e  c o n t r o l  o f  w i l d  b a o r  o u t  o f  t h e s e  t h r e e  ~ o i s ~ n s ,  

Furadan 35ST and Phosphomidon were e q u a l l y  good and a r s e n i c  t r i -  

o x i d e  proved  t o  be l e a s t  e f f e c t i v e  a s  c o m ~ ~ a r e d  t o  a l l  t h e  o o i s o n s  
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t r i e d .  

The use o f  a n t i c o a g u l a n t  b a i t  m d t e r i a l s  t o  c o n t r o l  w i l d  

b a o r  p o p u l a t i o n s  gdve v e r y  s a t i s f a c t o r y  r e s u l t s .  Wild bdor  

r e s o o n s e d  t o  a n t i c o a g u l a n t  b a i t s  i n  a  o a t t e m  s i m i l a r  t o  t h a t  

o f  d o m e s t i c  r a t s .  The b a i t  s i t e s  m u s t  f i r s t  be l o c 3 t e d  by t h e  

a n i m a l s .  Then b a i t  consumotion i n c r e d s e  d a i l y  u n t i l  a  peak i s  

r e a c h e d .  Any where  from t h e  5 t h  t o  8 t h  day .  B d i t  consumpt ion  then 

d e c l i n e s  r a p i d l y  a s  t h e  a n i m a l s  become a f f e c t e d  and  s t3r t  d y i n g .  

The g r e a t  advdn tage  o f  a n t i c o a g u l a n t s  b a i  t s  o v e r  a  c u t e  t o x i  cdn t s  

t h a t  t hey  a p p a r a n t l y  do n o t  c r e a t e  a  b a i t  s h y n e s s  n o r  do  t h e  

a n i m a l s  vomi t  t h e  b a i t s ,  a s  t hey  a r e  knol~n  t o  do  when o o i  soned  w i t h  

sodium monof lu ro  a c e t a t e  (0' B r i e n  & d. 1986)  and p re sumab ly  

f l o r o  ace tdmide .  

The m a j o r  d i s a d v a n t d g e s  o f  an  t i c o a g u l a n t s  a r e :  

1. They a r e  s low t o  a c t ,  meanwhile  c r o p  damage c o n t i n u e s  dnd 

farme rs become i m ~ a  ti en t . 
rr 

2. They r e q u i r e  a  v e r y  l d r g e  amout o f  b a i t s  when o o i s o n i n g  
A 

w i l d  b a o r  ( a )  l a r g e  b o a r  can e a s i l y  e a t  5 kg o f  b d i t  a t  one  t ime .  

3. T h e y  a r e  a t t r a c t i v e  t o  a n d  k i l l  n o n t a r g e t  a n i m a l s ,  

e s ~ e c i a l l y  ?orcu ln ines ,  j a c k a l s  and dogs .  

To o v e r  come t h i s  d i f f i c u l t y ,  m o d i f i e d  hog f e e d s r s  were  

p r o v i d e d  by t h e  team l e a d e r ,  M r .  Joe E ,  Brooks ,  which w e r e  used  

i n  t h e  f i ~ l d  and c o m p l e t e l y  e x c l u d e d  o o r c u a i n e s  a n d  j a c k a l s  from 

t h e  b a i t i n g  c y c l e .  M o d i f i e d  hog f e e d i n g  boxes ,  b a i  t e d  w i t h  dn ti - 
c o a g u l a n t  b a i t s  may o f f e r  ?remise i n  o o i s o n i n g  w i l d  b d o r  i n  o l a c e s  

where  t hey  cou ld  be pe rmanen t ly  and seer y a l f  i n s t d l l e d .  I n  f o r e s t  

BEST AVAILABLE DOCUMENT 



o l a n t a t i o n s  and a t  a i r  b a s e s  which a r e  c h r o n i c a l l y  i n f e s t e d  w i t h  

w i l d  b a o r s .  A t  t h e s e  s i t u a t i o n s  hog f e e d e r s  cdn be u t i l i z e d  w i t h  

a d v a n t a g e .  

Maize  and whea t  g r a i n s  cdn be used  a s  b a i t  s u b s t r a t e  5er 

c r u d e  bretunsugar ( s h a k k d r )  d n d m o l a s s e s  ( g u r )  a r e  good d t t r a c t s n t  

f o r  w i l d  bao r .  

OONCLUSION 

sodium m o n o f l u r o  a c e t a t e  (C108C)) was much e f f e c t i v e  f o r  

w i l d  b a o r  c o n t r o l .  Temik, p h o s p h m i d o n  and Furadan 35ST were  

f a i r l y  good f o r  w i l d  b o a r  c o n t r o l .  A r s e n i c  t r i o x i d e  d i d  n o t   rove 

v e r y  e f f e c t i v e .  B a i t i n g  s u b s t r a t e  n e e d s  change a f t e r  e v e r y  b a i k i n g  

t o  a v o i d  s h y n e s s  a g a i n s t  b a i t  i n  w i l d  b s o r  ~ o n u l a t i o n .  A n t i c o -  

a g u l a n t s  a r e  e x t r e m e l y  p r o m i s i n g  f o r  w i l d  b a o r  c o n t r o l ,  i n s q i  t e  o f  

i t s  d i s a d v a n t a g e  o f  m u l t i d o s e  use t o  be e f f e c t i v e .  
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ABSTRACT 

5 1 9  w i l d  b a o r s  were  k i l l e d  by gun s h o o t i n g  d u r i n q  t h e  . - - - 
~ r o j e c t  p e r i o d .  T h r e e  s p e c i e s  o f  t i c k s :  Rhi i c e h a l u s  s s n i i u i n c u s  
( La t e r e i  lli , 1 9 0 6 ) ,  Booohi l u s  a n n u l a  t u s  a* m i  c roo?_us  
a n d  e n e  s o e c i e s  o f  l ~ u s e , ~ a e m o t o p i n u s  su i s  Linn,  we re  c o l l e c t e d  i ) - , t b s f i r  

and  i d e n t i f i e d .  One s p e c i e s  each  o f  t i c k s  and  l l c e  were  s e n t  t o  
R r i  t i s h  Museum f o r  i d e n t i f i c a t i o n .  

INTRODUCTION 

E c t o p a r a s i t e s  such a s  l i c e ,  m i t e s ,  t i c k s  and w a r b l e s ,  o f  

3 i g  and  l i v e s t o c k  a r e  v e r y  i m p o r t a n t  b u t  t hey  h d v e  n o t  a t t r a c t e d  

t h e  ? r o p e r  a t t e n t i o n  o f  t h e  r e s e a r c h e r s  o f  t h i s  c o u n t r y .  The  

e c t o p a r a s i  t e s  a r e  known t o  c a u s e  t remendous economic l o s s e s  i r l  

l i v e s t o c k  i n d u s t r y  i n  t h i s  c o u n t r y  due  t o  t h e i r  u s u a l  h 3 b i t  o f  

b l o o d  s u c k i n g  c a u s i n g  i r r i t a t i o n ,  annoyance  and  i n  some c a s s s  even 

t h e i r  m i g r a t i o n  i n  t h e  body t i s sue  o f  t h e  l a r v a l  s h g e s ,  such  a s  

H ~ D O d e m a  i n  v a r i o u s  i n t p r n a l  o r q 3 n s  o f  t h e  body . U l t i m 3  t f ? l y  

~ - 3 9 e a r i n g  i n  t h e  body s u r f ~ c e  a a r t i c u l a r l y  i n  t h e  back o f  t h e  a n i n ~ l s  

by bur rowing  th rough  t h e  s k i n  a n d  f a l l i n g  on t h e  ground .  

I n  c a s e  o f  blood s u c k i n g  e c t o 2 a r a s i  t e s  t h e  v e c t o r  s u f f e r  

from b lood  l o s s  and  anaemia o f  vclrying i n t e n s i t y  deoend ing  on t h e  

number o f  e c t o o a r a s i  tes i n f e s t i n g  a n  a n i m a l s  and  t h e i r  n u t r i t i o n .  

E e c a u s e  o f  b lood  l o s s  a n i m a l  k e e p  p o o r  o h y s i c a l  c o n d i t i o n ,  e s : l e c F a l l y  

: h e n  younge r  a n i m a l s  a r e  v i c t i m i s e d  they  e x h i b i t  s t u n t e d  g r o w t h ,  

low r e s i s t a n c e  o f  i n f e c t i o u s  d i s e a s e s  and  a times they  may evpn 

succumb i f  i n f e s t a t i o n  i s  v e r y  heavy .  Some b lood  s u c k i n g  e c t o 2 a r a -  

s i t e s  a r e  known t o  s e c r e t e  s u b s t a n c e s  which d re  t o x i c  t o  t h e  h o s t ,  
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h e n c e  d e a t h  may t a k e  o l a c e  due t o  t o x i c i t y  such  3s t i c k  p 3 r a y l s i s .  

411 t h e s e  numerous c o m o e t i t o r s ,  t h e  l i c e  and  t i c k s  a r e  

dnlong man's  w o r s t  enemies .  They a r e  a l l  ~ a r a s i  t i c  and many o f  them 

t r a n s m i t  d i s e a s e s  t o  man and a n i m a l s .  T i c k s  convey p i r o p l a s m s  and 

p a r a s i t i c  worms, v i r u s  and  b d c t e r i a ,  anap la rns ,  s l s r i c i ~ e t ~ s , r i c k e t t s i s  

aqd  p a r a l y t i c  t o x i n s ,  l i c e  i s  r e s p o n s i b l e  f o r  c a r r y i n g  eo idcrn ic  

t y z ~ h u s ,  b r i l l ' s  d i s e a s e  dnd m u r i n e  t yphus  f e v e r .  Trench f e v z r  drid 

many o t h e r  d i s e a s e s ,  K a i s e r  and  H o o g s t r a d l  ( 1964) m3de a n  ~ ! x t e n s i v e  

s u r v e y  o f  P a k i s t a n ,  Indi 'a  and  Cylon  and r e c o r d e d  t h r e z  subg2nr3  

Hyalommasta , Hydlommina and  Hyalomma w i t h  n i n e  s p e c i e s ,  Chaudnry  , 

( 1 9 6 5 )  r e q o r t P d  t h e  o c c u r r e n c e  o f  o n l y  two s z ~ e c i e s  from West 

P a k i s t a n  v i  z . ,  k p h i l l u s  m i c r o p l u s  and B_. a n n u l a t u s  t h a t  

q3rasi t i z o d  c a t t l e ,  b u f f a l o e s  and sheeq  i n  t h i s  c o u n t r y .  S h a r i f  

( 1928)  men t ioned  o n l y  two s p e c i e s  o f  t h e  g e n u s  R h i ~ i c e p h a l u s ,  

Kosa7I ( 1 9 6 5 )  r e p o r t e d  o n l y  one  s o e c i e s  o f  R h i o i c e o h a l u s  v i z . ,  

R h i o i  c e ~ h a l u s  s a n q u m e u s .  - 

MATERIALS AND METHODS 

F o r  t h e  c o l l e c t i o n  o f  e c t o ~ a r a s i t i e s  w i l d  b d o r s  w e r e  k i l l e d  

t ~ y  gun s h o o t i n g  and e c t o o a r ~ s i t e s  were  c o l l e c t e d  by hand p i c k i n g .  

I n  c a s e  o f  t i c k s  l i t t l e  h e a t  was g iven  t o  t h e  t i c k s  b e f o r e  p i c k i n g  

;vi th  a  c i g a r e t t e s  so  t h a t  t h e y  l o o s e n  t h e i r  b i t e .  The c a l l e c t e d  

s3ec imens  were  o r e s e r v e d  i n  5% f o r m a l i n e  s o l u t i o n  and s t o r e d  f o r  

l a t e r  s t u d y .  F o r  t h e  s t u d y  o f  t h e  s t r u c t u r e  o f  d i f f e r e n t  p a r t s  s u c k  

3 s c a p i t u l u n ,  l e g s ,  s p i r a c l e s  e t c .  m i c r o s c o o i c  p r o : 3 a r a t i o n s  were 

made a s  u n d e r .  

~ ' i ~ k ~  8 uce b r o u g h t  from t h e  f i e l d  f o r  i d e n t i f i c a t i o n  were  b o i l e d  
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i n  10% s o d i m  h y d r o - o x i d e  s o l u t i o n  f o r  h a l f  an h o u r  d u r i n g  w h i c h  

t i m e  t h e y  became c l e a r  from t h e  s t t a c h e d  d e b r i s ,  h a i r  e t c .  T h s  

s , , e c l n e n s  w e r e  t h e n  t r e a t e d  w i t h  10% a c e t i c  a c i d  (CH3C00H) f o r  

a b o u t  30 m i n u t e s  t o  remove t h e  t r a c e s  o f  a l k a l i .  They tiere tho11 

, v ~ a s h e d  a n d  s t a i n e d  w i t h  a c i d  f u c h s i n  f o r  a b o u t  30 s e c o n d s  a n d  

w a s h e d  a g a i n  t o  remove t h e  e x c e s s  o f  s t a i n .  T h e  s a e c i r n e n s  w e r e  

t h e n  p a s s a g e d  t h r o u g h  30%, 50%, 75%, 30% a n d  a b s o l u t e  a l c o h o l  f o r  

d e h y d r a t i o n  by k e e p i n g  them f o r  15 m i n u t e s  i n  e a c h  d i l u t i o n .  T h e  

s , ~ e c i m e n s  were t h e n  t r a n s f e r r e d  t o  c l o v e  o i l  o r  c e d a r  wood o i l  a n d  

k e p t  o v e r  n i g h t .  They were t h e n  d i p p e d  i n  x y l e n e  a n d  mounted  i n  

I=-jnada ba l sam a n d  examined .  

F o r  i d e n t i f i c a t i o n  o f  t h e  s p e c i e s  k e y s  g r e 3 d r c . d  by N a g s r ,  

( 6 3 ) ;  S h a r i  f  ( 1 9 2 8 ) ;  a n d  K a i s e r  a n d  H o o g s t r a a l  ( 1 9 6 4 )  viere f o l l o w e d  

t h r o u g h o u t  t h e  c o u r s e  o f  t h i s  i n v e s t i g a t i o n .  

3E SULT S 

P r e p a r e d  s l i d e s  o f  t h e  t i c k s  a n d  l i c e  were e x a m i n e d  u n d e r  

t h e  m i c r o s c o w e  a n d  t h e  b e s t  s l i d e s  which  showed a l l  t h e  c h a r a c t e r s  

o f  t h e  s ? c c i m e n s  were s e l e c t e d  f o r  d e t a i l e d  s t u d i e s .  

TICKS: 

C h a r a c t e r s  o f  t h e  s p e c i m e n  s l i d e s  w e r e  o t s e r v f + c i  a n d  c o n o a r e d  

i t i t h  a v a i l a b l e  k e y s .  T h r e e  t i c k  s p e c i e s  w e r e  i d e n t i f i e d  a n d  c;ne 

s p e c i e s  showed c h a r a c t e r s  w h i c h  w e r e  n o t  c o m p a r a b l e  w i t h  iiny 

a v a i l a b l e  k e y .  A s  soon a s  t h e  k e y s  a r e  a v a i l a b l e  o r  i n f o m i a t i o n  I s  

i s  r e c e i v e d  from London,  d e t a i l e d  r e p o r t  d b o u t  a b o v e  s p e c i e s  s h a l l  

t e  o u b l i s h e d .  



DESCRIPTION 

B o o ~ h i l u s  m i  c r o o l u s :  

Very s h o r t ,  compressed o a l p i ,  r e d g e d  d o r s a l l y  and  

l a t e r a l l y ,  Bases  cup i  t V l i  to hexagona l  d o r s a l l y .  Eyes   resent 

I n o r n a t e ,  F e s t o o n s  a b s e n t ,  S o i r a c u l a r  p l a t e  rounded .  Male  v j i  t h  

a d a n a l  and  a c c e s s o r y  a d a n a l  s h i e l d s .  Anal g r o o v e  obsodke  i n  

f ema le .  F a i n t  i n  male .  C a u d a l  p r o c e s s  a r e s e n t  o r  a b s e n t .  

Female w i t h  i n t e r n a l  and  e x t e r n a l  s p u r s  o f  coxa I 
.v" b r o a d l y  rounded  and  w i d e r  than  l o g  Coxa I V  w i t h  o r  w i t h o u t  v e r y  

A 
s rn~ l l  e x t e r n a l  s o u r ,  

Male w i t h  c a u d a l  p r o c e s s  a t  p o s t e r i o r  e x t r i r n i t y  o f  body. 

C c l 1 e c t i . m  - M a t e r i a l s :  - 
5f j /G.B.  ( F a i s a l a b a d )  (f 1 9 3, 11.05.1990 

4 
73/G.B, ( F a i s d l a h d d )  0 7 9  -- 4 ,  11.05.1990 

61/G.B. ( F a i s a l a b a d )  8 2 9 4, 03.05.1990 

Hos t :  

Wild b o a r  ( Sus s c r o f a )  

H a b i t a t :  o f  H o s t .  Sugarcane .  - 



B o o o h i l u s  a n n u l a  t u s  - 
The body o f  Booohi l u s  a n n u l a  t u s  was a p p r o x i m a t e l y  r o u n d e d  

i n  s h a p e ,  b u t  s l i g h t l y  t d p e r i n g  t o w a r d s  t h e  a n t e r i o r  s i d e .  The  

f e s t o o n  w e r e  n o t  p r e s e n t  on t h e  o o s t e r i o r  rnargin  o f  t h e  body.  The  

body o f  t h e  u n f e d  t i c k  was  b a l l o o n  shaped .  The  body o f  t h e s e  t i c k s  

was  i n o r n a  te  a n d  w i t h o u t  w h i t e  m a r k i n g  on t h e  d o r s a l  s h e i l d .  The 

c a p i t u l u n  was    resent a t  t h e  a n t e r i o r  end o f  t h e  body which  was  

v i s i b l e  from a b o v e  a n d  below. The  s i d e s  o f  t h e  b a s i s  c a p i t u l i  v ~ d s  

l a t e r a l l y  p r o d u c e d  a n d  was d i s t i n c t l y  a n g u l d  t e d .  C a p i  tulurn was 

s h o r t  i n  r e l a t i o n  t o  w i d t h .  The  s econd  p a l o a l  segment  was  n o t  

e s o e c i a l l y  l o n g e r  than  w i d t h .  Second p a l p a l  s egmen t  vias n o t  a c t u a l l y  

l a t e r a l l y  o r o d u c e d  a t  t h e  b a s e .  The o d l o i  w e r e  w i t h  a c u t e  t r a n s v e r s e  

r i d g e s  d o r s a l l y  a n d  l a t e r a l l y  . 
The scutum o r  d o r s a l  s h e i l d  was    resent which  was s h o r t  i n  

f e m a l e s  and  l o n g  i n  m a l e s .  The e y e s  were o r e s e n t  on t h e  s i d e s  o f  

t h e  s c u t u n .  F o r e  coxa was n o t  d e e p l y  c l e f t .  The a n a l  g r o o v e  was 

d i s t i n c t .  The  m a l e s  w e r e  w i t h  n o r m a l  l e g s .  

4 
A i r  b a s e  ( F a i s a l a b a d )  0 5 9 F) , 3 1 . ~ ~ .  1 9 ~ ~  

Cha t h a  Chak(Toba T,k $ 2 9 3  v g .VI. 19E8 
~ i n g h )  

H o s t :  

Wild  b o a r  ( s c r o f a  ) 

H a b i t a t  -- o f  h o s t :  M e s q u i t e ,  S a r k a n d a .  

BEST AVAILABLE DOCllMENT 



B b . 1 L S  
. . a  ~ a n a u a u s  ( L a t r e i l l e ,  1 8 0 6 )  

The  body o f  t h e  R h i o i c e o h a l u s  s a n q u i n e u s  was  broader  a t  t h e  

s p i r a c l e s  a n d  became n a r r o w e r  g r a d u a l l y  t o b a r d  t h e  an  t e r i o r  s i d e s .  

Body i s  3.5 t o  4,5 mm i n  l e n g t h .  T h e  f e s t o o n s  w e r e  d i s t i n c t  on t h e  

p o s t e r i o r  m a r g i n  o f  t h e  body.  The  body o f  u n f e d  m a l e  was o y r i f c ; m .  

The  b a s i s  c a p i t u l i  w a s  h e x a g o n a l  when v i e w e d  from d o r s a l  

a s o e c t  a n d  b r o a d e r  t h a n  l o n g .  T h e  p o s t e r i o r  t h r e e  s i d e s  o f  t h e  

b a s i s  c a p i  t u l i  were c o n c a v e .  T h e  h y p o s t m ~ e  w a s  s ~ a t u l a t e  i n  o u t l i n e  

a n d  d i v i d e d  i n t o  two s i m i l a r  h a l v e s  by a  l o n g i  t u d ~ n a l  f i s s u r e .  T h e  

d i s t a l   ort ti on was  smooth a n d  ? r o x i m a l  p o r t i o n  w a s  n r o v i d e d  w i t h  

s i x  f i l e s  o f  t e e t h .  

T h e  scutum c o v e r e d  t h e  w h o l e  o f  t h e  d o r s a l  s u r f a c e  o f  t h e  

body .  The s u r f a c e  o f  t h e  scutum was  smooth a n d  w i t h o u t  a n y  h a i r .  

I t  was  e l o n g a t e d ,  n a r r o w e d  a n t e r i o r l y  a n d  w i t h  s e n ~ i c i r c u l a r  p o s t e r i o r  

ma r g i n  . 
Legs  w e r e  found s u c c e s s i v e l y  l a r g e r  from a n t e r i o r  t o  p o s t e r i c r  

e n d .  Coxa I w a s  d e e g l y  d i v i d e d  i n  two p o r t s  f o r m i n g  e x t e r n a l  a n d  

i n  t e r n a l  s p u r s .  

T h e  s p i r a c u l a r  p l a t e s  w e r e  s i t u a t e d  a  l i t t l e  b e h i n d  t h e  l a s t  

p a i r  o f  t h e  l e g s  on t h e  l a t e r a l  m a r g i n s  o f  t h e  body.  

C o l l e c t i o n  M a t e r i a l s :  

A i r  B a s e  ( F a i s a l a b a d )  8 2 3 , 11 .1 .1989  

Kangan ( F a i s a l a b a d )  $ 1 Q 2 , 7 .1 .1989  
I 

Chak 7 9 / ~ . ~ ( ~ a i s a l a b d ) $  2 p 3 , 1 . V I .  1 9 9 0 .  

-- H o s t :  Wi ld  b a o r  ( s c r o f a  ) 

H a b i t a t  o f  Host;  -- 
S u g a r c a n e  , M e s q u i t e .  



Lhiden ti f i e d  T i c k  soecimen : 

The body was a p p r o x i m a t e l y  rounded  i n  shape  l i k e  t h a t  

o f  B o o ~ h i l u s  s p .  I t  was s l i g h t l y  n a r r o w i n g  towards  t h e  

a n t e r i o r  s i d e .  Body was i n o r n a t e ,  i t  was n o t  p r o v i d e d  w i t h  

Fes toons .  'tihen t h e  specimen was  i n f e d  ti l o o k s  l i k e  s e m i f i l l e d  

b a l l o o n .  The b a s i s  c3p i tu lum was hexagona l  when viewed from 

d o r s a l  a s p e c t  and  b r o a d e r  than  l o n g .  The o o s t e r i o r  s i d e s  0 . F  

t h e  b a s i s  c a p i t u l i  we re  concave  b u t  3n t e r o - l a t e r a l  s i d e  w e r e  

a l m o s t  s t r a i g h t .  The p a l p i  were  tw ice  a s  l o n g  a s  bro2d. The  

s c u t m  c o v e r e d  n e a r l y  t h e  h a l f  o f  t h e  d o r s a l  s u r f a c e  o f  t h e  

s c u t m  was smooth and w i t h  o u t  any  h a i r s .  Lzgs w e r e  found 

n o r m a l  and a p p r o x i m a t e l y  o f  e q u a l  s i z e  and l e n g t h .  Coxa I was 

d e e ~ l y  d i v i d e d  i n  two p a r t s  forming  t h e  e x t e r n a l  and i n t e r n a l  

s g u r s ,  The s p i r a c l e  p l a t e s  were  s i t u a t e d  a  l i t t l e  beh ind  t h e  

l a s t  p a i r  o f  t h e  l e g s  on t h e  l a t e r a l  mdrgin o f  t h e  body. Tile 

s ? i r a c l e s  were  concave i n  shape .  

C o l l e c t i o n  - M d  t e r i a l s :  
I 

A i  r Ba s e  ( F a i s a l a b a d )  2 0 3 9 ,  10.1.1990 

H o s t :  -- 
Wild b a o r  , Sus s c r o f a .  

H a b i t a t  o f  h o d :  

Mesq u i  t e .  



H a e m o t o o i n u s  - s u i s  ( L i n n . )  

h r g e  s i  zed s p e c i e s ,  4-6 mm i n  body l e n g t h ;  e c t o p a r a s i  te  

o f  w i l d  b a o r ,  Sus s c r o f a .  

Head 2-3 t i m e s  l o n g e r  t h a n  b r o a d ,  p r o d u c e d  i n  f r o n t  o f  

a n  t e n n s l  and  d e e p l y  i n s e r t e d  i n t o  t h e  t h o r a x ,  ~ r o v i d e d  w i t h  s m a l l  

b r i s t l e s .  E y e s  a b s e n t ,  b u t  w i t h  p r o m i n e n t  o c u l a r  l o b e s  p o s t e r i o r  

t o  t h e  a n t e n n a e .  A n t e n n a e  5 - s e g m e n t e d ,  p r o v i d e d  w i t h  s m a l l  s e t a e  

n e a r  a p e x  o f  e a c h  s e g m e n t ,  a l l  s e g m e n t s  s i m i l a r .  

T h o r a x  b r o a d e r  t h a n  l o n g ,  s e g m e n t s  s t r o n g l y  f u s e d  w i t h  

e a c h  o t h e r ;  s 9 i r a c l e s  on dorsum p r e s e n t ;  a  p a i r  o f  s m a l l  s e t a e  

on e a c h  s e g m e n t .  L e g s  w i t h  t a r s u s  1 - segmented ,  a  l o b e  l i k e  

 ret tarsal s c l e r i t e  on t h e  d i s t a l  s u r f a c e  o f  t h e  t i b i a  o r e s e n t ;  

2nd p a i r s  o f  c l a w s  s e r r a t e d  on i n n e r  m a r g i n  s e g m e n t s  p r o v i d e d  

v ~ i  t h  s m a l l  s e t a e .  

Abdominal  n e g m e n t s  d i s t i n c t ,  w i t h  p a r a t e r g i t e s  c r o m i n e n t  

f c m i i n g  s t r o n g  l o b e s  b u t  a p i c a l  m a r g i n  o f  p l a t e s  n o t  f r e e  from 

body ,  l a b i a l  s e t a e  s m a l l ,  n o t  r e a c h i n g  t h e  n e x t  f e r g i t e ,  e a c h  

a b d o m i n a l  t e r g i t e  w i t h  a median  p a i r  .of s e t a e  a n d  two p a i r s  o f  

l a  t e m a l  s e t a e ;  s p i r a c l e s  on e a c h  p a r a  t e r g i  t e  p r e s e n t .  

),:ale g e n e t a l i a  w i t h o u t  d i s c e r n i b l e  p a r a m e t e r s ,  f e m a l e  w i t h  

w e l l - d e v e l o p e d  g o n a o o d s  on 8 t h  a b d o m i n a l  segment .  

C o l l e c t i o n  - M a t e r i a l s :  

1 1 1 - G . B .  ( F a i s a l a b a d ) ,  2  8 3 p , 18.V.1990 
4 

K h e c h i a n ( T .  T.  S i n g h ) ,  1 0 5 9 , 20.VI .1990.  

2 6 / ~ . ~ .  ( F a i s a l a b a d ) ,  3 $ 2  9 , 29.VI.1990.  

Hcst: - Wild b a o r ,  Sus s c r o f a  

H a b i t a t  o f  h o s t :  M e s q u i t e  p l a n t a t i o n .  - 
BEST A ~ A ~ U ~ ~ L E  D Q C I I ~ ~ ~ F N T  



THE -- LDIJSE ( u n i d e n t i f i e d  soec imen)  

The body o f  t h e  specimen was t a p e r i n g  t o w a r d s  bo th  e n d s ,  

I . e . ,  n a r r o w e r  g r a d u a l l y  toward t h e  a n t e r i o r  a s  w e l l  a s  p o s t e r i o r  

s i d e s .  The abdomen a t  t h e  m i d d l e  was b r o a d e r  i n  w i d t h .  Hcad w a s  

comoosed o f  two p rominen t  o c u l a r  p o i n t s  i n s t r e a d  o f  e y e s .  T h e s e  

c c u l a r  p o i n t s  were  commonly found p o s t e r i o r  t o  t h e  a n t e n n a e .  The 

head  was d e e p l y  i n s e r t e d  i n t o  t h e  t h o r a x .  The s t e r n a l  p l a t e  o f  

Lhe t h o r a x  was c o m p l e t e l y  a b s e n t  i n  t h e  p r e s e n c e  o f  o c u l a r  p o i n t s  

which  i s  a  c o n f u s i n g  c h a r d c t e r .  The body o f  t h e  specimen was n o t  

t h i c k l y  b e s e t  w i t h  s e t a e  o r  s c a l e s .  The abdomina l  o l a t e s  w e r e  

p r e s e n t .  

C o l l e c t i o n  M a t e r i a l s :  

A i r  Base  ( ~ a i s a l a b a d )  d 4 f , 11.VI.1990 

Chak No.11 ( F a i s a l a b a d )  3 6 2 , 15.VI.1990 
G/B.  

H o s t :  

Wild b o a r  Sus s c r o f a .  

H a b i t a t  o f  h o s t :  

Sugarcane  and Sarkanda . 



DISCUSSION 

Very meage r  i n f o r m a t i o n s  on t h e  e c t o o a r a s i t e s  o f  t h e  

w i l d  bao r  i s  a v a i l a b l e  i n  P a k i s t a n .  The t i c k  s o e c i e s  which 

h a v e  been i d e n t i f i e d  from P a k i s t a n i  w i l d  bdor  a r e :  

R h i o i c e o h a l u s  s a n q u i n e u s  (La t e r e i l l i  , 1€%36), Boo;7hi lus  - 
a n n u l d t u s  a n d  Boooh i lu s  m i c r o p l u s .  These  s o c c i e s  have  a l r e a d y  

been d e s c r i b e d  and  a l l  t h e s e  o a r a s i  t i s e d  c a t t l e  e s p e c i a l l y  

b u f f a l o e s .  S i n c e  s k i n  o f  b u f f a l o e s  and w i l d  b a o r  i s  v e r y  

s i m i l a r .  T h e r e f o r e ,  t h i s  i s  n a t u r a l  t h a t  p r a s i t e s  a r e  a l s o  

o f  t h e  same t y p e .  One s p e c i e s  c o l l e c t e d  a D p e a r s  t o  be a  new 

one .  C h a r a c t e r s  have  been d e s c r i b e d  and f o r  i d m t i f i c a t i o n  t h e  

specimen h a s  been s e n t  a b r o a d .  Two s o e c i e s  o f  l i c e  have  been 

c o l l e c t e d  one i s  i d e n t i f i e d  a s ,  H a e m o t o p i .  s u i s  Linn. w h i c h  

i s  v e r y  common i n  a r e a s  where  w i l d  b a o r  i s  f o u r d .  The second  

h a s  a l s o  been d e s c r i b e d  and  a p p e a r s  t o  be a  new r e c o r d .  T h i s  

h 3 s  been s e n t  a b r o a d  f o r  i d e n t i f i c a t i o n .  No o t h e r  o a r a s i t e  h a s  be*" 

o b s e r v e d  on t h e  w i l d  b a o r s  which  have  been c o l l e c t e d  d u r i n g  

t h e  p r o j e c t  p e r i o d .  

BEST AVAILABLE COPY 



Li  t e r a  t u r e  c i  t e d :  --- 

1. A l v i ,  M. H .  U., a n d  Z. U. Khan. 1963.  I n c i d e n c e  o f  e c t o -  
p a r a s i t e s  i n  s h e e o  i n  'Nest P a k i s t a n .  P r o c .  15th. A l l  

Pak.  S c i .  C o n f . ,  Lahore ;  G-21-22. 

2 l Chdudhry ,  M.  N .  1965 ,  As tudy  on t h e  taxcnomy and  b i o n m i c s  

a n d  l i f e c y c l e  o f  t h e  s o e c i e s  o f  t h e  Genus  E o o o h i l t i s  

C u r t i c e ,  1891.  M .  S c ,  T h e s i s ,  Wes t .Pak .  A y r i .  L h i v . ,  

L y a l l p u r ,  

3 , K a i s e r ,  M .  N , ,  and H .  H o o q s t r a a l b  1964.  The Hyalomma t i c k s  
( I x o d o i d e a ,  I x o d i d a e )  o f  P a k i s t a n ,  I n d i a  and  C e y l o n ,  

w i t h  key t o  sub -gene ra  and  s p e c i e s .  A c a r o l o g i a ,  6: 
257-86,  

4 .  K o s a r ,  M .  H e  1965.  A s t u d y  on t h e  taxonomy and b i o n o m i c s  o f  

Genus  R h i p i c e o h a l u s  (Koch ,  1844 )  M .  S c ,  T h e s i s ,  WPAC., 

L y a l l ~ u r .  

5 S h a r i f ,  M e  1928.  The e x t e r n a l  m o m h o l o g y  a n d  b i m o m i c s  o f  
t h e  commonest I n d i a n  t i c k  (Hyalomma a e q y p t i u m ) .  A g r i .  

R e s .  I n s t .  P u s a ,  B u l l :  152 ,  . 

BEST AVAILABL E COPY 



ENDOPARASITES OF W I  LD BAOR 

.ABSTRACT 

F a c e s  i n  t h e  i l i u n  and rectum o o r t i o n s  o f  t h e  i n t e s t i n e  

INTRODLETION 

Wild b a o r  ( Sus s c r o f a  ) i s  o f  g r e a t  a g r i c u l t u r a l  i m p o r t a n c e  

i n  P a k i s t a n  and i s  found uo t o  1000 m e l e v a t i o n  i n  uo  l a n d  a r e a s  o f  

t h e  c o u n t r y  and  a t  l o w e r  e l e v a t i o n s  t h rough  o u t  Pun jab .  P a r t s  o f  

t h e  North  West F r o n t i e r  P r o v i n c e ,  and  i n  S i n d  t o  t.he mouth o f  t h e  

I n d u s  R i v e r  ( ~ o b e n t s ,  1 9 7 7 ) ,  I n  a l l  t h e  p r o v i n c e s  o f  P a k i s t a n  be ing  

a n  a g r i c u l t u r e  c o u n t r y  c a t t l e  f a rming  and sheep  and  g o a t  f a r m i n g  

i s  o r a c t i c e d  on a  l a r g e r  s c a l e ,  Fdrmers  a r e  a d a p t i n g  v a r i o u s  

p r e c a u t i o n a r y  m e a s u r e s  t o  p r o t e c t  t h e i r  a n i m a l s  from t h e  i n  f e c t i c n  

o f  v a r i o u s  e n d o - p a r a s i t e s  l i k e ,  C o c c i d i o s i s  (Chapman, H .  D. ,  1974)  

which i n  sheeo  i s  c h a r a c t e r i  s e d  by Hoemorrhagi  c  d i a r r h a e ,  d i p r e s s i m  

weakness ,  l o s s  o f  w e i g h t  ( Jenson  8 S i n g h ,  1982)  and  i n f e c t i o n  o f  

C o c c i d i o s i  s h a s  been i d e n t i f i e d  i n  p i g s  c o l l e c t e d  from F a i  s a l a b a d  

a r e a .  S i m i l a r l y  (Humbert ,  J. F.  and  C. Henry ,  1989)  d e t e c t e d  f i v e  

s o e c i e s  o f  l u n g  nema todes  M e t a s t r o n g y l u s  - a s y m m e t r i c u s ,  _ M e  c o n f u s u s ,  
P 

hi. elongatus ,__hn,  n u d e n d o t i 6 1 t u ~  - and  M .  Sa lmi  and  two s p e c i e s  o f  - --- 
s tomach nema todes  A s c a r o ~ s  s t r o n g y l i n i a  and  p h y s o c e p h a l u s  s e x a i a t u s  - - --- - -  ---- 

w e r e  found i n  S x  s c r o f a  i n  F r a n c e  and t h e s e  s p e c i e s  a l s o  c a u s e  

h e a l t h  c o m p l i c a t i o n s  i n  sheeo ,  g o a t  and b u f f a l o e s ,  G u r e t ,  1931 ,  
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s i m i l a r l y  i scar is v i  tulorum h a s  been d e t e c t e d  from w i l d  b a o r  

and  t h e  same h a s  a l s o  been d e t e c t e d  from young c a l v e s  and 

b u f f a l o e s  i n  P h i l i p p i n e  by M o l i n t a s ,  11928i 

Helmin t h s ,  A r t h r o p o d s  and p r o t o z o a  o f  domes ti ca t e d  a n i m a l s  

, h a s  been s t u d i e d  by Soulsburg ,  ( 1982)  w t i i  ch c a u s e  a n a e m i a ,  g e n e r a l  

m a l a i s e  and d i a r r h a e  i n  c a t t l e  and some o f  t h e s e  h d s  d l s o  been 

i d e n t i f i e d  from t h e  i n t e s t i n e s  o f  t h e  w i l d  b a o r .  T h e r e f o r e ,  n e e d  

was f e l t  t o  s t u d y  t h e  e n d o p a r a s i  t e s  o f  w i l d  bao r .  The work done  

d u r i n g  t h e  p r o j e c t  p e r i o d  i s  summarised a s  under :  

MATERIALS AND METHODS 

A f t e r  k i l l i n g  an a n i m a l s ,  t h e  abdomen was opened ' i n  t h e  

f i e l d ,  d e s i r e d  ~ i e c e s  o f  i n t e s t i n e  ( ilKm and rectum ) w e r e  c u t .  

T h e i r  e i t h e r  e n d s  were  k n o t t e d  s e c u r e l y ,  w i t h o u t  w a s t i n g  t h e  

i n t e s t i n a l  c o n t e n t s .  These  p i e c e s  were  t r a n s f e r r e d  t o  t h e  j d r s  
3 t % i A 4  

c o n t a i n i n g  10% f o r m a l i n e ,  and t-casc: j a r s  were  then t r a n s f e r r e d  

t o  t h e  l d b o r a  t o r y .  I n  t h e  l a  b o r d t o r y  each  specimen was run th rough  

a  v a r i e t y  o f  p r o c e s s e s  t o  r u l e  o u t  t h e  p r o b a b i l i t y  o f  m i s s i n g  any  

k i n d  o f  eggs .  F i r s t  d i r e c t  smear  was examined.  A drop o f  w a t e r  was 

p u t  on a  g l a s s  s l i d e ,  mixed w i t h  i n t e s t i n a l  c o n t e n t s  and w a s  c o v e r e d  

o v e r  by a  c o v e r  s l i p .  T h i s  s l i d e  was then examined unde r  low oovier 

Second method emoloyed was t h e  s a l t  f l o a  t a t i o n  t e c h n i q u e .  

Cne  p a r t  o f  sample mixed t h o r o u g h l y  w i t h  t en  p a r t s  o f  s a t u r a t e d  

s o l u t i o n  o f  sodium c h l o r i d e  were c e n t r i f u g e d  and  c o v e r  s l i p  was 

c a r e f u l l y  tdken uo  from t h e  t u b e  w i t h  t h e  d r o ~  a t t a c h e d  u n d e r  
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n e a t h  s u r f a c e .  I t  was p l a c e d  on a  c l e a r  g l a s s  s l i d e ,  and  s l i d e  

then scanned  u n d e r  low oower m i c r o s c o o e  f o r  e g g s .  

T h i r d  p r o c e s s  emoloyed wa s z i n  c  s u l p h a  t e  f  l o a  t a  t i o n  t e c h n i q u e  

f o r  d e t e c t i n g  f l u k e  e g g s .  Here, I used s a t u r a t e d  s o l u t i o n  o f  z i n c  

s u l ~ h a t e  and p r o c e s s e d  i n  t h e  s i m i l a r  $way a s  t h e  o r e v i o u s  one  was 

done .  

RESULT S 

During 1989-90 from 20.05.1989 t o  05.08.1990,  164  s a m p l e s  

were  c o l l e c t e d .  I t  was a c t u a l l y  164 w i l d  b a o r s  k i l l e d  o v e r  a  p e r i o d  

o f  a b o u t  15 months .  A v a r i e t y  o f  p a r a s i t e s  were  d e t e c t e d  t o  be 

r e s i d i n g  i n  t h e  a n i m a l .  T h e s e  a r e  b r i e f l y  d i s c u s s e d  a s  u n d e r :  

Ou t  o f  164 a n i m a l s  k i l l e d  80 were m a l e s  and 84 f e m a l e s .  O u t  

c f  a l l  t h e s e  s amples  25.5% ( 4 2 )  were  n o t  c a r r y i n g  any i n f e c t i o n  

17% showed mixed i n f e c t i o n  and  5% s p e c i e s  showed deformed ~ g q s .  

Fo l lowing  i s  t h e  l i s t  o f  o a r a s i t e s  which have  been i d e n t i f i e d  

from t h e  i n t e s t i n a l  t r a c t  o f  w i l d  b o a r .  

Fa si c o l o o  s i  s b u r b i  

Meta s t r o n q y l u s  a o r i  

M e t a s t r o n q y l u s  w e s t e m a n A  

C o c c i d i a  sop .  

A s c a r i s  l u n b r i c o i d e s  

A s c d r i s  v i t u l o r u m  

A s c a r i s  soo.  

B o u r c e l a  ti2 d e d u c t a  

Ascdrops  s t r o n q y l i n a  

N e c a t o r  spp.  
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D I  SCUSSION 

Wild b a o r s  m o s t l y  l i v e  t o g a t h e r  i n  t h e  j u n g l e s  and move 

i n  g r o u ~ s  r a n g i n g  from 1-2 t o  31, which h a v e  been o b s e r v e d  d u r i n g  

t h e  p r o j e c t  2 e r i o d .  T h e r e f o r e ,  t h e  chances  o f  i n t e r  b a o r  t r a n s -  

m i s s i o n  o f  o a r a s i t i s m  were  i n c r e a s e d  due  t o  t h e i r  c o n g e s t e d  l i v i n g .  

T h i s  a l s o  c o n t r i b u t e s  t owards  mixed  i n f e c t i c n  a s  t h e  i n c i d e n c e  w s s  

seen i n  17% sarnoles .  25.6% ( 4 2 )  o f  t h e  s amples  were found t o  be 

n e g a t i v e .  A s i g n i f i c a n t  t h i n g  was t h a t  t h e  sample c o l l e c t e d  from 

K h i c h i a n ,  D i s t r i c t  Jhung ,  were  f o m d  m o s t l y  t o  be n e g a t i v e .  An ima l s  

k i l l e d  from d r y  p l a c e s  e s ~ e c i a l l y  from sa rkanda  weeds were  n e g a t i v e  

o v e r  6696. 

Young a n i m a l s  we igh ing  u o t o  1 6  kg body w e i g h t  d i d  n o t  c a r r y  

any  i n f e c t i o n .  T h i s  s u p p o r t s  t h a t  s i g n i f i c a n t  i m z ~ r e s s i o n  o f  baby 

w i l d  b a o r s  t o  be f r e e  o f  p a r a s i t i s m .  I n d i c d t i n g  t h e  i n f e c t i o n  

t r a n s m i t t e d  dmong w i l d  b a o r s  Hca r i a s i s  was d e t e c t e d  i n  22.7?:(39) 

sgecimen d n i m a l s ,  m o s t l y  k i l l e d  a r o u n d  A i r  Base and c h s n c h a l  S ingh  

w a l a ,  T e h s i l  Fa i  s a l a b a d .  B u t  P j raqorn inus  w e s t e r m a n i i  was d e t e c t e d  

i n  a n i m a l s  o f  h i g h e r  body w e i g h t .  The i n f e c t i o n  o f  B o u r s e l a t i a  

d e d u c t a ,  Aca roos  s t r o n q y l i n a  and  N e c a t o r  s9p.  a m e a r e d  t o  h a v e  made 

c o n s i d e r a b l e  e f f e c t  on t h e  g e n e r a l  body grwoth  and w e i g h t  g a i n  o f  

w i l d  baor .  The i n c i d e n c e  F a s c i o l o o s i s  b u r b i  10.9% was seen  i n  o l d e r  

a n i m a l s  m o s t l y  k i l l e d  i n  s a r k a n d a  and m e s q u i t e  p l a n t a t i o n .  I n  m o s t  

o f  t h e  c a s e s  a n i m a l s  were  i n f e c t e d  b u t  s t i l l  a p ~ e a r e d  t o  be hec31thy. 

I n  some a n i m a l s  deformed ova w e r e  a l s o  o b s e r v e d  b u t  t h i s  m i g h t  be 

due  t o  ~ r o l o n g e d  s t o r a g e  o f  t h e  samples .  A l l  t h e  a n i m a l s  w e r e  

k i l l e d  n o t  f a r  away from t h e  v i l l a g e s  and  m o s t l y  a r o u n d  t h e  f i e l d s  

o f  s u g a r c a n e ,  w h e a t ,  s a rkanda  and m e s q u i t e  e t c .  where  these  a n i m a l s  
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roam a b o u t  e s p e c i a l l y  a t  n i g h t  f o r  i t  f e e d .  T h e s e  on one  h a n d  

r u i n  t h e  c r o p s  a n d  on t h e  o t h e r  hand  a l s o  ?sly a  v e r y  e f f e c t i v e  

r o l e  i n  t r d n s m i t t i n g  t h e  i n f e c t i o n s  e s : ) e c i a l l y  t h e  p a r a s i t i s m .  

The d e f i c d  t i o n  i t  d o e s  on c r o o s  and  l a t e r  on t h e s e  c r o q s  

d r e  c u t  f o r  f e e d i n g  a n i m a l s  a s  s o  f a r  n o  c o o k i n g  i s  clcrse f o r  t h e  

c d t t l e  f e e d ,  s o  t h e  i n f e c t i o n  i s  t a k e n  uo r e a d i l y  by c a t t l e .  

G o a t ,  sheeg  e t c .  o r  who s o  even f e d .  Sc  t h e  m a t t e r  s h o u l d  be  

-taken s e r i o u s l y  a n d  h a v e  t o  o l a n  more  e f f e c t i v e l y  t o  e r i d i  c a t e  

t h e  w i l d  b a o r  from o u r  l a n d  i n  t h e  i n t i e r e s t  o f  human i ty  3nd  i n  

t t - e  l d r g e r  i n t e r e s t  o f  t h e  c o u n t r y .  

CONCLUSICN 

'~'Jild b a o r  i n  P u n j a b  i s  m o s t l y  c a r r y i n g  i n f e c t i o n s  o f  v a r i c j u s  

t y ? e s  dnd i n  some c a s e s  i t  i s  v e c t o r  o f  c a t t l e  p d r a s i t i s m .  I n f s c t , i  on 

wh ich  hdve  been d e t e c t e d  from t h e  g u t  o f  t h e  w i l d  k o r  can i r r i ' e c t  

' h e  c a t t l e  and  farm l a b o u r  wh ich  work i n  t h e  f i e l d s  and  w h e r e  v : i l c  

b a o r  f e c e s  i s  corrimcn. T h e r e f o r e ,  t h e  r n d t t e r  s t iou ld  b e  t a k e n  

s e r i o u s l y  and  a d e t a i l e d  work s h o u l d  be  done  on t h e s e  l i n e s .  
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use pattel-ne,, and d i e t a r y  pre ferences o f  w i l d  boar is needed i n  
clrdrr t o  design and imal errlent Elroper managerrl~nt 5 t  I -ategl  es t o  
reduce c rop  darnage. IJccordingly.  a  caclperat ive s tudy war .  c~ndei-tal..en 
w i t h  s t a f f  a t  t he  Llnlver5.i t y  a t  F lgr icu l  t u re ,  Fa isa labad.  on t he  
b in1  ngy, rnm~-pk1ornet~-ics, f  mod h a b i t s ,  and I-anqe nf rrlaverr~ent of  r4 j  l d 
boar-. The ~ h j e c t i v e s  o f  t h i s  p a r t  o f  t he  s tudy w e r e  J )  tcl determine 
the aae a t  uut ler ty i n  bo th  sene5. 2 )  t o  d ~ f  i r ~ e  E~easclnal changes i n  
male a n d  ferrlale breeding capac i t v .  3 )  t o  dpterrrl ine i f  t h e r e  was 
seasclnal i tv  i n  t he  breeding p a t t e r n ,  and 4) t o  determine the  
average l i t t e r  sire and p r o d u c t i v i t y  nf w i l d  boar fernales. 

HCI'TERTCILS AND METHODS 

Wi ld  hoar were shot  i n  
cr-up and non-crop areas i n  
Faisalabad D i s t r i c t  and 
irnrnedi'ately ad jacent  areas 
i n  Shelc t ~ u p ~ l r a ,  T . T . Sj ngh 
and Jhang d j . s t r i c t s  j n  
c e n t r a l  P ~ ~ n j a b  (Fig. 1 )  
between March 19R7 and J u l y  
1990. The main crmp h a h i t a t s  
were sugarcane, wheat,  and 
rr~aize f  i r ~ l d s .  Non-crop areas 
c ~ i 7 5 i s t r d  of  marshy areas 
sl-~ppor t. i n g  qrclwths n f 
S.archat-crm and T y p h a  spec i es 
and dl-y-q?-awth . th ic)rets n f  
r : ~ ~ ' s q ~ ~ i  t e  ( P r ~ r + c ~ p C s  
. . r i f l r a  aracia mndesta 
and stiisham ( Da I her-gi  a 
5 i s s c 7 c 1 ) .  E a c h  animal was 
s e : d e d ,  w e i g h e d .  and  
measured. The l e f t  o r  r i g h t  
I-arrrus o f  t h e  lower jaw was 
removed, t a g g e d ,  and 
preserved i n  5% fo rma l i n .  We Fig. 1. Faisalabad a r ~ d  a d j o i n i n g  
detrrnr ined t h e i r  aqes by d i s t r i c t s  i n  Cen t ra l  Punjab 
tocl th i t - r ~ ~ p t i o n  cratterns 
mod i f i ed  frofir MatschI1:e (JY67), and Diong (1973)  and wear on the 

t h i r d  nlolar ( R a r r e t t  19781. W e  tool,: e y e  lens weicrhts but  these were 
n o t  used i n  age de te rmina t ions  s i n c s  w e  laclred Icnown-age specimens. 

P A I S A L A I M  

FAISALABAD 

O t  necropsy, w e  c o l l e c t e d  h o t h  t e s t i s  o f  rnalrs and preserved 
then1 i n  5% forrnal irr .  Length, w id th ,  and weight were talcen f o r  each 
t e s t i s .  The presence o f  v i s i b l e  t ubu les  i n  t he  cauda ep id idyrn is  was 
L I F . ~ ~  as t h e  c r i t e r i o n  f o r  putrer-ty. T h e  t e s t i s  wc~ight  f o r  e a c h  a d u l t  
male w i l d  bnar w a s  expressed as cjrarns/lcg hudy weight a r ~ d  13 lo t ted 
aga ins t  each q t ~ a r t e r  o f  t h e  year t o  detet-mine i f  t -  were 
seaso:.tal pra1:s i n  breeding a c t i v i t y  of male baar . 
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, . , - l  e hoar- ar lr !  !,:F 1-errlo..tf,,5 t h e  rep raduck ive  t r a c t  f ! -~: r~ cl;i-t:?-l feS..-. 
I -  i.t i n  5% f o r m e l i n .  TV:p t3b~.et-vati:11-1s WP i r~c~ l i '  ~CI I - jn t l  

ptL rc-vs;, ir!:: :uded: 1 ) rtr.E+c.rrlct? or. 3t:sence uf corpar-a lu';E?<i, 2 1 teat.  

I : : -  r ~ r ~ G  -3 ) r ~ ~ j r r i t ~ ~ ~ r -  o t f R ~ . L ~ Z J P S  i ri e a c  h i i t e r  i n t ?  horn . 
F e t ~ i s ~ i . ,  w h e n  ~ o - e s e n t  , were removed f  t-.cl:r~ t I-te u t e r i  and 

r!l-esel-.~rd ic ft:! for;r~a!in. Fetuses toere c a u r ~ t r d ,  n;ea~.ccred, sexed 
;.dl-.er; ;1~1ssi t t le ,  .snd .ar;ed ( i n  days) accord inn t c ~  crclwn-ru;ep I enq t h  
( H e n r y  :LVtrBa). T!-8er.e d a t a  were used t a  ca l cu la . t e  aapr-nxirrcate tJates 
L J ~  cc;nceptiorr ar-~d p a r t u r i t i n r r ,  using a q[?stat ic lo pej- iod ctf 1.15 d a y s  
(!-ien~-.y jVR61:1; .  \ l a r i a t i o n  in l i t t e r -  s i . z e  t-./ a c ] ~  <!ass wa.5 i n ~ . p e ~ t ~ . d ,  
arid tr;e c u r - e l a t i o n  of age and tmdy weiqht cif t t - I?  f e:?ales 141 i t ,  t 1.-r 
irurr-tier- c;f .fr.t;r~.es w a s  t e s  tea. 

Dvarf  E.F. wcrr e weiqhed and tl-ren sec t i u r t r d  wi t !-I a r a z a r  b! ade a t  
1 . ?I nr:ri i r1tf.r va1 E. a r ~ d  n !<at r~ i r r~d ~ ~ n d a r  61 r l ic_.~,?cf  i:.;g E.CCJ;.II. f o r  
f l i l ,  CO!-,'-DI-a lutea, ant1 rorpcl ra a]tr.ic:ar!tia. C:cl:-j71.:31-a ILI~P=I 
si.:r-.:pij its ?.tip c !-i tfp-irrc: I(>r tjpti~rrrrj.r:.atio;: af r: . ; ; . ; : :e?-t .y.  R a r  I::-cia t j rin 
a : i r s  L I ~  f ~ ~ C ~ S V E .  f0 detp rn~ i r -~e  t h e  a c  t ~ j a ]  bl-perfi r:;; ar;;? .i;.G:. JI E.CI ~.I!~c'cI 
!::, t l e . k t . r : r i i ; ~ ~  i 4ga  o l  ;;litt~..r t f 0 1 -  f e!r:a: € I F . .  

i:ive hilt-rrjt-ed arld n i ne teen  vri  I d  boat- were c o l  'lfcted, r:uncdist i n g  
~f 277 n ~ s l e s  and ZBZ female..., g i v i n g  a rrta1e:-felr~ale r e t i a  c ~ f  45.7  tc-, 
LIQ .> . The s g e  r u n v ~ s j .  t i a n  c c ~ n c , ~  sted of  47.6:! of t h e  v1.i l r l  timar r ~ r j  
.t ~j 3 :> rriun t 11s , 2 R .  7% ac~erf 1 3  t CI 2 4  mor l  t hs , anc!  '23. 7 %  ':.# 24 r r r n n  t t-1s 
( T a b l ~  i ) .  Tt-!e r a t i o  o f  r r ~ a l ~ c j  t o  f a m a l e e ,  incrc?as.ed r . i t h  aqe.  

T a t l l ~ ?  1.  A q e  c o r n p o s i t i ~ n  and s e x  a t  i r t  r..iId boar 
rn1 lec tcc j  f rclm c e r ~ t r a l  Pun jab.  
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' I r . i t ! - ;  t ,~ . :p5  {:an$= irtf.(:r ~ I I - !  "." .. . :...! jnq r sc~; . l -~ i  l i t y  !::e f { : i t - e  t l ~ e y  rirp one 
rr :dj -  ~ ; ! d .  >if+ !(-;,i~.!ij :< f ; : ~ ;  i:i4.;>b:. v ; i L : - !  vis.jL:, le  i . i:t:;:-ile~. i1.1 thi? : : , ~ L I C ; L ~  

E.p i CJ i tf'kfnai S ;>!id P a t -  1 '-/ as 4 't L7 ?I J:*';iTr t t-65 ;3f  i I q H  , t i r i  t t t IC Clr ' iSC? t O'f 

~ , ~ . < L I , z ,  ;,.a ti,!? 1 5, ! I S C ) < ~ > - ;  ,., 1 i:, :ilr,r. ' I- '+:. v I . -. i c: ,;?I- '- .,!.J,. "- '  c,.! ;$:: i 11, ;s  1 E, k ; a 3 4 / ~  "fj si k11  P 

!;;L;!,, 1 ~ a z .  j 3f ' :~ t  1. ~ ; J E I  1 p y s  & ?  7' +.f~ 6 I:,LI;'I 1. b>t~. . . . . J ? I " ~ ~  <: .:I:'$ X:I!.; ! i? < h - f  ~ I - I Z C ! ~ ~  1 r ~ C j  , 
' lprl i3 ,.;p.ly!.;!~. .fcr,- s c 8 / = , r - a l  ~~01.:' qr-r~!.&::.::. 31-E' <)l.,.'t?;: 'r.i ' 1 i ' t k l ]  P 2 .  

F'r;:.alr.s f i r - s - t  begar, o v u l a t i n g  a t  4 to 5 i'fir~r;tr-rs ( i s ! - > l u  7,) azc! 
r - i . ' v ~ t - a l  >,;ere .fi>ctrr3 pregnant a t  this a g e ,  i.i.idii.:ak.ir,,q hreedir- iq r v p r i  

I -  i - . I r r  . i t i f .  1CIEIB krrec-ding E ~ E L ~ s c ; ~ ~ ,  7 51 1 t t . 2 ~  Z(:> F;!-eq:ri<tlf. 3;: jl;ia] 5 

a:? 9- i. a c;.pcj i s  t is 2 2 r:,.Dn k 115 . 

(1) -- *-I i 

-* . -  -- '1. 

-9 .- = 
c. -. L 
4 -- '7 
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Pregnant  animal 5 were seen jn  February  thr-ouqh June .and : r~ 
September ;PUB, i n  January t hr-nnqtl 14ay and t4tig;t~,t Sent t:frcr~pt- ,-, , lye?, ;rr;cf i r ~  I - i>t t r -~~ary -tht-riugt-~ ,Jc;np 15'9C) ( F i g .  ..I 1 . 

. . . . . . . . . . . . . . . . . . . . . . .  . _ . .  ..... . 

O N D J  F h l A A I J  J A S O N D J  F h l A h l J  J A S O N D J  F h l ~ i h l J  

I'eit-:-~;:v.:i:-:;l ;Jatps, tal:;~.;2 frc~rrr f e l . r l ~ . p s  a:.:d t;a.:j,:-satagd .;CI:.IRCJ 

itrtii!;d: G,, I -  r 1 1 . 1  q .  3 .  I ;  ijat ~ - 5  r:;c,-.~ a.=r-ttrstrl y 

r i?? ;PC t t !-:E t i r t ~ . ~ . = l i r l g  ~ e a s a r ~ r ,  t. han d i d  the pr-cgrcaric.,,] dats. FS ii t t -c l r~q 
t ;ree~ l . i~ lc i  t ~ f  I i 3 r - l  aI;Peart?cI i n  l a t e  1987. A tlir;icr.-fal kir-t.edir.rq ccit-=3r 
: c  ir; 15'EIEI v d h i l e  the patt .err l  f o r  3S'EiY i .  r . i d 1 .  Most. 
t l i 8 - t t ) s  c l rc~r : . - r .e t j  i n  t h e  mur-tths o? A p r i l  t i t -  ~ri.tt-r a 
f eti' &:7in)a 1 5 1 : t ~ i r r ~  j.ri clc to/:lrr arrd F.tr>vember- . T 11.e br--.~-zd j r i g  .st?;~!sor,s 

w e r e  srpar isted t ~ y  a 3 ot- 9 r:ranth rror.1-breediny ;rrt!riatl i:.i the  v , i r ~ t  el- 
Rlr.tn t t l s  . 

NO. OF BIRTH8 
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S p a s c . ~ a l  changes  i n  t.tre adjrtsted w~ iqV t t  nf t e c . t i s  i t 1  t h r  :hale 
w . i l d  t.~r:ap- i t r - p  g i v p r ~  i n  F i g .  4 .  I t t  e a c h  year,  the  l r ~ ~ ~ ~ t  ~ i p i q t - t t ~  
gc.ci..~r-t-=.d i r ;  .thp ,?LI]  y ~.CI Se~ t rn tbe r  ?r.car-ter and the rt~~al:: \-it?: q h t  s viprP 

s e ~ r ~  i r - r  t. hr? r11ctr:tI-ts of J a n i ~ a r y  t.~rctilrjh flarctr. T1-IP c l i  f f ~ r ~ r i c . ~ > : $  

bnt.weer.1 t t l p  1 s t e  st~n:~r:er rlt.~ar.ters arlcl w i r ~ t . p t - . - ~ ; ~ ~ r  irt . ; !  (141art41'r 5 A)-E*  

s i q r ~ i  i icor-I+: . ( ( . r -  1:i .~:)1 ) ear. h y e a r .  

D-~ar ja r r  :.rf.igt,t~. nf fernales also i lur.t .~rat.~.rj s ~ ~ ~ . r ~ r - t a J l y ,  k.11t . t l  

t T:E' 1 C ; V : P ~  t v ~ e : i  g k t t ~  seer1 j n t h e  rnur?ths of  Ji.11 y t hrniht,th Sel-tterntl~r 
!F i r? .  5 )  artrj %,he peab: w e i g b : ? : ~ .  ir.1 U p r i l ,  Play anri I .  The 
5 i f i ~ ' t - ~ r ! ( - . e  i~c>trr~*er)  t h e  peak and \r:tw u r t ? i ~ ! b t t ~  i.5. f l i q h l ' g  S iq7,: f . i t :  ;:lr~t 

: (=4. :I::,, p={;.(.'j(:jl ) . 

0varl;n Wl. (gl(o hg body wl.) 
1.4 1 I 

1087 '08' Quarlarr '08' 
1900 

F-i y .  $.  Flc:.;::.:;r!al ctlanges i n  t ~ s , t i  5 F i t ] .  5. S e a s c ~ n a i  thi~rcq~";. 3 r d  

weigkts (atf,~;;s.C.f?d - I C I I -  bcldy weight  > ovar  i a r~  wei r lht e. ( ;id : cts t e c l  
r ) f  raeie i.;j l i?  t ~ c ~ a r  I r i s  : 1 ,  ~ . a n r [ r I e  -fs;r' t:ncl./ w r i q r : t  o f  -!rma I p s  
s i ; . e  above i.hu bar-). { Plpan 9. S D ,  g.ar:~cil e =, i ;*EL i,tlc:~ut' 

t.he b a r )  . 

L i t t e r  size v a r i e d  f rom 1 to 11:) and avi?raqrci 5.hfi  2 2.16 ittnortq 
t ~ e  5.1 ferr1sIi.s. Your tg~r  females, 'less 'than c:l-~e y e a r ,  had s r n a l  l e r  
i t t e t - e  ! & . ' 7 3  :t 1 . 9 0 )  than d i d  f e n r a l e ~ .  2 . ye+: -s  . nl d crl- 01 d ~ t -  . 

t i  I +ear-1 i n q  f ernal e e  .avrragecl smal 1e1- I . i t t .er .5  (4 .6,7 :! 
? .71  1 f I-1ar1 r ! i c l  t ! . r ~  y;3r~ng--of .-.the-yeat- hrueders.  T h e  :!i f - f e r r n r e  i n  
i i -t lev 5 i ;!P ha-trretlrr vocr~g.,-u.f-the-../ear females and t h e  nl Jer  f e t r ~ a l  es 
w a s  nut 5 i g r l i  f i c a r ~ t  (.t 1.52, p = ).10). T h ~ r e  j s  a p o s i t i v e  
c r?r.rel a t i o n  be t t r~~e r i  t-he r~umher u f  f e tuses  and t h e  weights avd a g e s  
D-f prec_~r~arl-t females, as shown i n  Figs. I b 7. 

>!e p:<;~r:,ir;ed I i t:te~- s i z e  by age c las.=.es o f  the -fetirses, using 
t r  - 3 :  C)--Lf:.I day.5, hl -90  days, and 9.1--115 dtcys !Table 4 ) .  
Ti-rct-e kra.5 a dpc:t-ease fl-or;~ .a rrlsarr af 6 . C E 4  f r . t u s ~ ' s  i n  t ? a r l  y pt-egnarlcy 
tn 3 .  41 j , r~  ; a . t r  pregrrarlc.y, , -~~~cr -e .~ , r~ r t t  i n g  an 8.9% I r l ~ . s  uf f et.ur.rs. 

PEST AVAILABLE COPY 



C1:#ariirn ana lys i s  0 . f  17 pt-egnant f enrales revea! rd 1011 cnrpara 
istea of  pr-egrrancy and a carrespandirsg .fetus cclunt  n f  87, 
ir7c!icating an i n t r a u t e r i n e  lasss af  16% of '  t he  shed uvurn. 

T a b 3 ~  4 .  R g e  sif fp f ! . lse~ ar:d frean l i t t e r  s i z e .  
- -  _ & _ _ _ _ _  --.-- -__---___ ---- ______. -- - _-----. . . - .  
F e t u s e s  age (days) n Mean L i t t e r  S ize  ( ?  S.D.) 

" 
o 20 Body 40 Weight 80 (Kg) 80 loo 

2 

F i g .  6. Re la t i onsh ip  o f  l i t t e r  Fig. 7. Re la t i onsk ip  o f  l i t t e r  
s i z e  t o  aqe u f  females. size t o  body w e i g h t  o f  females. 

- . . .  . . . 

Teats .-.--- 

0 
0 2 0  4 0  8 0  0 0  

Age (Months) 

The wean r~urnber o f  v i s i b l e  tea ts  per ferrrale was 8.52 2 0.44 
( n  = 209). ranging from 3 to 1 C ) .  E igh t  (74.6%) and 10 (lt,.7%) were 
the  rrrclst f t - equen t l j  encountered. Th is  is l e s s  thari the number 
found i n  d n r n ~ s t i c  breeds (Plum 1938; Smith e t  a]., 1938) and less 
than t h w  11.9 to l 2 .b  ahserved by H a r r e t t  (1978) in jet-a1 ttnqe i n  
C a l i  fu rn ia .  

Tab le  5 d e t a i l s  the p r u d u s t i v i t y  mf several  age c lasses of  
? e n a l e  ~ c . i  l d  troar. Young-uf--the-year f  emales, b r e e d i n q  bef ar-tl they 
a r e  Dee y e s r  wld, accounted - lor 23% of  a! 1 o S s . e r v e d  pregnancirs.  
flue p ~ - u d ~ ~ c t i ~ n  per female for t h i s  group w a s  the l e a s t  r;f the  aqe 
classes, 1.19 younq/.frmale. Year-l ing fe~nalas rfo l i t t l e  t lsttet-.  
accotrntirrg fu r  34% u-f a1 1 pt-egrsarrcies but,  b r c a u s e  a? 5 m a l  1 
i l t t ~ . r s ,  ~ T C ~ ~ ~ U C B  cinly 1.31 young per female. T h e  females two years 
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o l d  o r  o l d ~ r  accoinrrt fr;r the r e a l  prclducticln o$ young i r i  t h e  
c o l  l c c t e d  sarrrplr. Ovr?.rall product ion o f  young per fr:rialr f o r  the 
c u l l e r t i c ~ n  p e r i o d  w a s  1.76. 

T a b l e  5. F' t-L~ducti .vi ty a f  fernale w i l d  boar 
______..__.______I______ - -  

No, Percent Produc t i c ~ n  of  
k g e  (mas. 1 Examined Pregnant L i t t e r  S i ze  Yuunq/Female 

DISCUSSION 

T h e  sew r a t i o  o f  45.7% rnales t o  54.3% f e m a l ~ s  anrang the r n t i t - e  
sarnrtle is sorrrewhat different from those reported by Jnhnsan e t  d l .  

(i987) c f  52X titales tcc 48% fernales i n  Eurnpean w i l d  tloar i n  
Tennessee. Sex r a t i o s  repor ted  by F o x  arid Peltor1 (1977) and 
Sneerley et a]. (1979) on Eur-opean w i l d  bcjar arrd f e r a l  I-ruqs, 
r e s p ~ c t i . v e l y ,  were more rrrales than fenmles. Unly C o r r l ~ y  et a l .  
11977) f acrncl a 47 male: 53 f ernale sex t-a t icc i n  ! - ; ~ i r r t e ~ - - h a t - - ~ ~ ~ , t e d  
f era!   IDC CIS on t he  T e !  1 i c o  Wi I d1  i f  v Manaqrrr~~rrt fires in :'rr~rres~.ec. 

B s r r ~ t t  (1978) found tt'ie s e x  r a t i o  0.f yorrrtq f e r a l  ttugs rras 50 
nralt?: 50 fen~ale. w h i l e  i n  adults. ( 1 3  rnr,ntt~s) the r a t i o  was 46 .4  
i na les  to  53.6 f e m a l e s .  T h e  r a t i o  o f  young males (1<12 m o n t h s )  in 
this s.tucJy was or13 y 44 n~alec,: 56 females but. arrjorrg adul t ~ .  (13.f 
r n . w - a . t h s )  w a s  4 7 . 9  rnelss ts 92.1% f e r r r a l ~ ~ s .  t h e  1 sttrl- t te ing  in 
~grerr.lnerrt w i t h  Earrett's f i n d i n g s  in C a l i f a r n i a .  

543;. r -a t ius  der ived  f ram hur~ted sarr~plec, rrcay have !-1~;:-:ter--bias t n  
c a l  1 et- t t r  ct:lhy h e a d s  and hence shout more m a 1  r s .  S!..~rh was n o t  the 
c a s e  irt f hi  s s tr;dy: a1 1 aninla1 s seen w e r P  stlctt a t  r r q a r d  1 r s s  nf se:.: 
o r  aqe.  

The a g r  st.ructu1-e w e  observed of 48% vccung (1es.s than u r  erlual 
kc, 2 2  , Y ~ c J ~ - I ~ ~ s J .  297;'. yeat- l ings i1.3--24 ntun.ltls1, arid 25% a;lui+,s (:..74 
;~~z,:.r.rl!&s i was 5 . i r n i  l a r  tu A a r r r t  t ' s  (1978) age s t ruc  LLIF-E' i n  f era1 t ~ n g s  
irc C a i  . i - fur - r . , . i i a .  e ~ c e p t  he .found a I a r g r r  propurti i: in cif ctl d r r  -ar-rieztl 5 
(28Z ::-24 rrrcir~ths) . ather  repot- t r d  a g e  ~ C I - ~ J C  Lures J J.c;hn~,ct:-~ et  d l  . 
19821 rrer-tz 52% .l;LL3 1rc~1rith5 c ~ l d )  21% boars .12- 'Zb  tr)ctr!t hs. and 27% ' : : a 2 6  
m c n  l f ts  r:ll d. Corc 1 wy e t r 1 . ( .I972 1 found .a l e s e r r  gro~sur t i n n  c1.f 
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--fcruny: 31.6% hags rnc~rttkts, 33.6% hops 12-26 months,, and 34 .R% 
!.tugs :>at+ mcrrths - lor hunter-harvested hogs. fi~trtted z.anrp1 es t-rave 
beerr shown to d i f f  rr rnarlcedly f rorn t r a p p e d  sarr;p1e~, horrev~*r ,  
(Johnsoi~ e.t a 1  . 19BZ, F o x  and Pel tort, J977), wt,ic h r;r.a:/ p a r t i a l  1 y 
e:<pl a i rs  t t~r  lesser  pr::pvt-tion o f  VaunQ arrjinal s i n  I=c~r;f e-y' s ,  et: a1 . 
1 2 172 sarfip lee. 

'r!iese arje strut tu res  suggest a h i g h  mart a1 i t y  i n  the Eut-asi an 
r:i l z !  t~riar- i r ;  Paisis.ta;r, i n d i c a t i r ~ g  t h a t  c~rr 1 . j  52% u f  the a n i m a  15. :nay 
l i - r r  to 12 : ' ; r :or t t t i~  age and t h . a t  by the  end n f  24 morrths c r ~ l y  23% o.f 
.??:;, i x ~ p u l a t i u r r  has r.urv.ived. Marrirrr~inr l u r r g ~ v i t y  is yr-ohably no t  
rr,c;c!-~ tr4c.1-r -tFiari the estirrratrd 6 - p l ~ 1 5  yeat-s o-f the  c i ld rs t  animals. 

I?a!e wild boar i n  P a k i s t a n  co;rja i n t o  pi.ik>:rart.y i n  5 tnon-ths: by 
7 tt; E! rnart'the. t h e  n a j n r i t y  (11 out o-f 16) w e r e  fuur~d with v i s i b l e  
t~~k:h;!vs i;r t:;r cailda epididymis.  T e s t i s  weights a t  t h i ~ .  t irr~e 
a v r r a g s d  4b.O gm (n=1&). These findincis, at-e i n  agr-eerrlerrt w i t h  
Sweer~ey e t  i l l .  (57791 w h o  f o ~ i n d  t h a t  male  fet-af w i l d  hc~qs reached 
se:<c;;r 1 rrratur a t.ian between 5 to 7 rsrcrrrths. Barr-el,.& ( f Y78i a1 so f uund 
t ... i-. a t  inale .fer.al lrc~qs i n  Ca1i forn i .a  attrmp1:ed tc:r b r ~ f t j  a t  t i  r:~onths 

aye. Dtl ,c?r  observers repor t r d  1at.er e, .px~~al rnat .~~ri  ty in European 
v i i  1if boar, c ~ c c u r r i n g  between 7.5 and 12 mon.t.hs i n  Tennessee 
(Jot?nsc~n et a1 . 1982). Weights of t e s t i s  i n  F'aL:ist.ar.r w i l d  bwar a r e  
i aqreen~er>t w i t h  those found by John.son et. I .  (lY82) iii 

Tennessee. 

F r ~ n ~ l e  w i l d  boar corfirrrenced breeding as e a r l y  as 4 niorrths wh i l e  
r 
,I c ~ t k ; ~ ~ . c ~ ,  breed tle.twern 4.5 and 5 months crld. Corpora l u t e a  were 
. f i r s t  seen a t  4 t o  5 rnvnths i n  h a l f  t he  sarrrple. Darnertic sow5 
nnrfita! l y  p r ~ l d ~ : ~ ~  Graa-f ian f ol 1 i c l e s  at a:> age u? 3 t o  4 rrrurrths arid 
9;-errji:rc_l J:iay, L r  a s  early as 3 months li lt -f i t-st .succrssf u l  breeding 
c;cci.lr-s a t  C, 7 months af  age. I n  t h i s  rrsvec:t the Ftal::ic,t.an w i l d  
!mat- t l i  I f r r  frrtm Europ~arr wild boat- which genera l l y  b:-eed a ~ .  
;+,ear-lings ; : I5  t o  21 months] ( S l u d s k i i  J95k8, tt.aber 15'trc1). 1r1 
7ercrrr .~z ; e s ,  .2o?;n.~.on et a1 . 1 3 9 B Z )  f uur-~d that Eurcpearl wi I d hoar 
-!emales t-ea!;hed puberty at appraximately b rrrsnths with a range o-f 
5 - 0  m ~ n f k ; e , .  The age a t  p u b e r t y ' i n  f rr-a1 hugs iicctlprarc, l a te ) - :  S w e e n e y  
e t  d l .  (1V79j repor ted  1 0  months to be t.he age of p~ ibe r  t~ of f e r a 1  
frogs i n  Sa~ltCt Carol i:;a;. B a r r e t t  11978) f o~ ind  y u t e r t v  ranqad between 
6, arid ~l . , .+ , ths  !r-.-# i n  f e r a l  saws i n  Cal i fc i t -c ia;  and ,T:artle../ et a l .  
!1972) t-ep;>.rtr.d an average breeding age o f  9.2 months in 9 c a p t i v e  
f e r a l  si~ws. 

T h e  f e t a l  litter s i z p ,  averaqing 5.621 2 Z , l b  f a r  61 females, 
I s  t ; iqher  3 :  t h a t  rrgot-  ted f 3:- .tiiz vjf I d  k~c~ar irr E i ~ a i n  [ Saez- 
R . ~ i ~ ~ u e  ; 3 azrt 7 2 1  l e r i a  19H71, Fra:ice tAumaitre et a!. 1 Y t i 4 ,  Mauget 
2772)  , scrici S~rraan*+  (Hriedermarin 1971 ) , I t approximates l l t t e r  s.i zes 
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ubserved i n  ather  s tud ies  i n  Germany (Stubbe arrd Stubbe 1777 1 ,  
I\:tstria (Martys 1982), and Frarrce (Hauget 1982). 

Eurctpean w i l d  bo.ar i n  t h e  USf4 were found averaqing anly 3 . 0  
per 1 i t t e ~ - ,  but the  sar;~ple was very smal l f Johnsun ei: a1 . 1982). Un 
~ t h e r  USG sf i id ie~. , .  t h e  average l i t t e r  s i z e  w.as 4 . 8  fHent--f 1966. 
Conley e t  a:. 1972). 

Fera l  kags appear t o  have l a r g e r  l i t t e r s .  Y a r r e t t  (1970) fc~und 
5 . b  i c  Ca!i.farnia, Diang (1702) repor ted  5.9 i n  Hawaii and S w e e n e y  
~t al. (1975') found 7.4 in South Garal ina.  

Ns resorbirrg fe tuses  were noted i n  c r ~ i t -  s tudy.  f2ur;~ver. rrkien we 
e:&nir>rd l i t t t s r  s i z e  a t  d i f f e r e n t  ages of f e t ~ s a s ,  a dezr-ease from 
t..r;la .wean f ~ . i a l  counts i n  e a i l v  pregnancy ts 5.41 i n  l a t e  F:rrqrrancy ' . 

frruri;J, rrzar~.se-rt iny a Icrss of 8.7% o f  fe tuses.  Asdel l I IYt.4 1 
sta te.5 th.at t h e  s t i  l l burr1 lass in d ~ n r e s t i c  saws a.vr.r.ager 6%. 

1 he yoc;ng--of-the-year females d i d  maisrz a re33 c o n t r i b u t i o n  t o  
t n ~ 1  ~ D P U !  a t iar ; .  H e ~ r r e ~ e n  t i n g  23% of a1 l pregrrrc:rt fe rna l~*s  irr t he  
th ree  breedirrg seasons, they wauld have produced bC/ yaur:g a t  b i r t h .  
T h e  cl!der Irmalrs would have  produced 27k1 ymurrq. Thus, ttie yaucg- 
c f . - the-ypat -  f~r r ra les r a n t r i b u t e d  20% t o  t h e  to t s1  p r c r d ~ ~ r t i u r t  o f  
ycurlg a t  b i r  t h . 

The prcrd~c t i v e  age c  1 asses, however, rerrrain the  derrral es aged 
2 5  months ar rrrcre. L i t t e r  s i z e  increases apprer iab l - /  in t h e  o lde r  
-1e;;rales. Litrewise, t h ~  frequency o f  pregrra;.rcy i n  the a1 der f  rrrra 1 es 
r a n  more than 40%. These two f a c t a r s  r e s u l t e d  i n  a pruduc t ioc  o f  
yr;ung p&r female af 2.86 t o  3.12 per l i t t e r .  

Palsistan w i l d  boar e x h i b i t  seasonal breeding pa t te rns .  Most 
animals were barn d u r i n g  the months. o f  A p r i l  th ro~ ig t ;  October. 
C:urrceptions occur du r ing  t t r r  f a ?  I a n d  win te r  rrrarrtlrs uf Uc tobcr  i n  to 
.t!w fa1iorvir;q Warrh. smrnetirnes fo3lowed by arst;ther 5hcrrt rrratirrg 
p e r i a f  i n  Ma-/ arid June. 'I tresr p a t t e r n s  0.1 spring-suraner b i r t h s  a i ~ d  
a fall--rri i-rter- ;n i~ t ing pe r iud  a re  s i m i l a r  t o  those r e p u r t ~ d  by Hauljot 
( 1 9 9 2 )  fro!rr France, in which onir;~crdal arzil birr:urtaI fart-abiinq 
3 is t r i ' sn t i c tna  were found, Smiet rt dl. (15'75'1 reps r ted  r  two 
-. - P -gaan t f ~ r ! . - .  . , E . 1 ~ 5  $ram lower Sincl, Pakistarr, t i rat  vmuId ha. 2 
I < *  2,.terrd irr :$arch anb t he  seccrrrd half of A p r i l .  Diurtg 415'73; found 
.) I.. . & , ! s r t  u-1 i.55 'ferr;.alps k i  1 led try hurr+,€?r5 f t-arn e a r l y  F e t ~ r u ~ r y  ta e a r l y  
f?ai;.. 5L 1 3 3 . 9 X :  were pr.egrr.ant, i r rd ica t i r tg  a w i n t . e r / s ~ i r i n g  b r e e d i n g  
seaszr-I i r~  west^:-rr f lal  ays i  a. . 

These sase gener.al fa r rowing  per iuds  a r e  a l s a  rrp.ut-ied f o r  t h e  
European w i  Id bsar by Briedrrnanrr ( 1971 : i n  the Gerrr;arr Democratic 
N e p ~ b f  i c  arrd hi imai t re  et a l .  (1984) i n  Fr.ance, T h e  p a t t e r n s  o f  . , . .  
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farrclri irrg i n  the  European w i l d  boar i n  t h e  iJSR a r e  sonrewhat 
d i f . f e r r n t .  U ~ n l e y  e t  31, (1972) repor ted  t h a t  f arrciwinq occurred 
i r ;  2 pea!<s, predcminantly i n  January and Ma-;. Sweerter et d l .  

(1Y79) repur ted  a January tcc February fa r rowing  peal!: f a r  f e r a l  hogs 
i:~ South Carufiria. Johnson e t  a l ,  (1982) found t h a t  i n  the  Great 
SmgI:-j Mzruntairrs Nat iuna l  Park fa r rowing  occurred year ruurrd but a 
peak w a s  found i n  l a t e  f a1 I - e a r l y  w in te r  (Nov, - Jarr. J asd another- 
i n  May. 

Seasonal i ty  i n  t h e  t e s t e s  weights o f  male w i l d  boar was n o t  
repor ted before, Sweeney e t  a l .  (1979) found no c o r r e l a t i o n  
Setweerr seas.=:;r arrd weight o r  vo1urr;e o f  testes,  Jahnsun e t  a ] .  
(14821 f o u n d  n u  seasonal d i f f e r e n c e s  w h e n  t c ~ t a l  t e s t e s  weight.  
e:qpresse3 as a percentage of  whole body weight, was p l o t t e d  against  
tt.a rrtunttts af t h e  year, W a  f ourrd ovat-isrr waigt r t~ .  c tianged 
r e a s ~ r r a f l y  a1so, Uur observat ions suggest t h a t  tlcttr sexes a r e  
~r rvo ! -~ed i q  the  r e g u l a t i u n  uf t h e  breeding seasans. 

lqaugrt 119821 has shown t h a t  w i l d  boar breeding appeared t o  be 
pt- ,ofcperisr i iz .  Rnestrus increased i n  l a t e  ~ .p t - ing  35  d a y l i g h t  
increased a:;tl approached 100% i r r  t h e  saws by sunrnrrr. The e a r l i n e s s  
G:- aelav i n  the  orrset of  t h e  subsequent breeding s e a ~ ~ o n  was 
z t~n3i t iur red t ~ v  t h e  availability of t h e  mast crc:p i r ~  t he  . forest  I n  
t::e a~~turrirl, I n  yearc, o f  gaud [;last p rodur t ion ,  brerdirtr) s t a r t ed  i n  
C'rt ./Nuv., w k f  l e  i t  was delayed t ~ r r t i l  Dec ./3sn. i n  rears of  pual- 
;r.a~,t prnduct inn,  EIab~r  and Cublentz (1987) c u r r i l u d ~ d  t h a t  t he  
i n t r r a c t i ~ n  a? d i e t  and phatouer iud contro! led the  seasona l i t y  o f  
breeding i n  f e r a l  p i g s  on Santa Ca ta l i na  Is land,  C a l i f o r n i a .  

Phutoprr iad is t h e  most probable environrrrental f ac tot- 
r e g u l a t i n g  r.aasona1it.y i n  breeding i n  the  w i l d  t ~ u a r  i n  c e n t r a l  
Punjab, PaI;;istan, Elreeding a c t i v i t y  began i n  Uctobrr  1988, 
f o l l o w i n g  b a t t e r  than average r a i n f a l  I i n  Ju ly ,  August and 
S ~ ~ f e m t r e r .  In .  t he  next season, breeding d i d  r10.t = . ta r t  u n t i  1 du r ing  
t h e  f i r s t .  wer l : :  o f  January, 1 .  I n  1989, r a i n f a l  I dur ing  t h e  
sumner w a s  belmw normal. Years o f  good summer r a i n f a l l  would have 
l e d  t o  b e t t e r  than average forage cand i t i ons  f a r  w i l d  boar. 

CONCLUSI ONS 

Jhe EUI-asi.an w i l d  tloar i n  Pakistarr, everr though a s.trung1y 
srasor.ra1 breeder, bras a h i g h  rep roduc t i ve  puter-r t ia l  f o r  a l a r g e  
nranraal, T h i s  c a p a b i l i t y  comes from 11 both  sexes cun~irrg i n t o  
~ u b e r t y  a t  the age o f  5 t o  b months, 21 a l i t t e r  s i z e  o f  5 t o  6 
young .at b i r t h ,  3)  aver 30% o f  the  fernales 6 rfronths o r  more i n  age 
were ~ i s i b l  y pregnant, and 4: sarrre a n i n ~ a l s  breed a second tinre i n  
a year. 

The ranri f i c a t i o n s  o f  these f i r rd ings upon rnanagerrrrnt stra-tegiec,  
fat- t h i s  species rrrearts t h a t  large-scal  e pupu la t iun  r rduc t i o n  a t  
tinges of  rron--breeding would y i e l d  the most b e r - r e f i t ~ .  O n e  o f  these 
ti:ne5 occur.; tuvrard tl-re end a.1 the  breeding season i n  M a y  arrd 
J u n e .  /it t h i s  t ime, fo l l aw i r tg  the wheat harvest i n  c e n t r a l  P~ in jab ,  
w i l d  boar arc  fo rced i n t a  rrrarginal hatl itat5 and a r e  rrrara vu lnerab le  
t o  hunt ing,  t rapping, snd puisclning. , Ferrralrs a r e  a l s o  burdened 

I 
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v ~ i  t h  young. Large-scale populat ion reduct ion a t  t h i s  t ime shoul d 
t ~ e  feasible.  The second period would be from Clctober t o  December 
when trrating a r . t i v i t y  nornral l y  occurs. Wild boar are not as 
valnerable i n  &I t is  period. s ince they tend t a  h ide deep w i t h i n  
sugarcane f  ie!ds, Large-scale con t ro l  by any raeart~. a t  this time 
would b r  d i . f f i cu l  t but extremely bertef i r i a l .  

W e  thank M r .  Rashid Khan, Chaudhrv Zaheer il::han. M r .  M. fislarn 
Shah arrd M r .  M. Hazhar f o r  t h e i r  help irr the shoot ing and 
col!ectiurt cbf the wild boar. Special thanks f u r  M r .  Saleenr Masih 
fmr f i e l d  and laboratory assistarrce i n  the co l  lect iorr  o f  animal 
t i s s ~ l r s .  We appreciate the laboratory assistance of fgr-. Mofcanrrtad 
l lyas and flr. Liaqat  Wahla f o r  c leaning the j a w s .  

T h i s  w ~ r k  was suppot-trd w i t h  funds provided trsj the US Agency 
f a r  Irrternatiurral Development under the p ro jec t  "Fuod Secur i ty  
t5anagen~errt, Yrr-tebr-ate Pest Control. PhSh IPK-0491-P-IF-5017-06". 
W e  aJ5.a tharrll: the Palsistan Agr icul  turd1 Research Ccrurtci 1 arrd the 
N a t i ~ r r a l  Agr icul  tura1 Research Centre, Islarfiatrad fu r  prccviding 
u f f i i e  and laboratory space f o r  the  p ro jec t .  
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