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Background
T ra n s p o r t  an d  la ira g e  m o r ta li ty  in  p ig s  c a u s e s  a  s ig n if ic a n t e c o n o m ic  lo s s  in  m a n y  c o u n tr ie s  a n d  in  a d d it io n , th e  w e lfa re  o f  th e  a n im a ls  

d y in g , a s  w e ll a s  th o s e  s u rv iv in g , is  c o m p ro m is e d . M o re  p ig s  d ie  d u r in g  t r a n s p o r t  th a n  in  th e  la ira g e  a n d  i t  is g e n e ra lly  th o u g h t th a t  p ig s  d y in g  
in  th e  la ira g e  d o  s o  b e c a u s e  o f  th e  e f fe c ts  o f  th e  p re v io u s  tra n sp o r t. H o w ev e r, im p ro v in g  c o n d itio n s  in  th e  la ira g e  b y  k e e p in g  p ig s  in  sm a ll 
g ro u p s  o f  15 c o r re s p o n d in g  to  tra n s p o r t  v e h ic le  c o m p a r tm e n t  s iz e s , i.e ., n o  fu r th e r  m ix in g , o p tim is in g  v e n ti la t io n  a n d  w a te r in g  e tc . r e d u c e d  
la ira g e  m o r ta li ty  a t  a  fa c to ry  c o n s id e ra b ly  (C h r is te n s e n , 1992 , u n p u b lis h e d  m a te r ia l) . T h e  m a in  fa c to rs  a f fe c tin g  t r a n s p o r t  a n d  la ira g e  m o r ta li ty  
a re  g e n o ty p e  a n d  e n v iro n m e n ta l  c o n d i t io n s  o n  th e  t r a n s p o r t  v e h ic le . M a n y  s tu d ie s  h av e  s h o w n  th a t  m o r ta li ty  is  c lo s e ly  re la te d  to  th e  h a lo th a n e  
g e n e  a n d  p ig s  th a t  a re  se n s it iv e  to  h a lo th a n e  h a v e  a  m u c h  h ig h e r  m o r ta li ty  th a n  p ig s  re s is ta n t  to  h a lo th a n e  (B a r to n  G a d e  a n d  B a ltz e r, 1991 , 
E ik e le n b o o m  e t a l., 1978 , 1 9 8 0 , M c P h e e  e t  a l., 1994 , M u rra y  a n d  Jo h n s o n , 1 998) a n d  th a t  h ig h  te m p e ra tu re s  in c o m b in a tio n  w ith  h ig h  h u m id ity  
le ad  to  h ig h e r  m o rta lity . T h u s , c r i t ic a l  c o m b in a t io n s  o f  te m p e ra tu re  an d  h u m id ity  a re  u s e d  in  th e  U S  L iv e s to c k  W e a th e r  S a fe ty  In d e x  (G ra n d in , 
1 992) to  d e c id e  w h e n  tra n s p o r t  is  d a n g e ro u s  fo r  p ig s . D a n is h  re se a rc h  h a s  s h o w n  th a t  tr a n s p o r t  m o r ta li ty  o n ly  o c c u r re d  in  th e  f ro n t  lo w e r  
c o m p a r tm e n t o f  a  d o u b le -d e c k e r  v e h ic le  u s e d  fo r  c o m m e rc ia l  tra n sp o r ts  (C h r is te n s e n  a n d  B a r to n  G a d e , 1 9 9 6 ) T e m p e ra tu re  w as  a lw a y s  h ig h e r  
in  th e  f ro n t  lo w e r  c o m p a r tm e n t  c o m p a re d  to  o th e r  v e h ic le  c o m p a r tm e n ts , so  th a t  p o o re r  v e n ti la t io n  is im p lic a te d . N ie ls e n , (1 9 8 1 )  sh o w e d  th a t  
an  o p tim ise d  fo rc e d  v e n ti la t io n  s y s te m  h a lv e d  t r a n s p o r t  m o r ta li ty  in  s la u g h te r  p ig s .

T h e  D a n is h  p ig  in d u s try  h a s  fo llo w e d  tra n s p o r t  a n d  la ira g e  m o r ta li ty  in  s la u g h te r  p ig s  a n n u a lly  s in c e  1975 a n d  a ll  c o o p e ra tiv e  a b a tto irs , 
w h ic h  s la u g h te r  m in im u m  95  %  o f  a ll s la u g h te r  p ig s  in  D e n m a rk , s e n d  th e ir  f ig u re s  to  th e  D a n is h  M e a t R e s e a rc h  In s t i tu te  ev e ry  year. T h e s e  
f ig u re s  a re  th e n  c o m p ile d  to  sh o w  h o w  th e  in d iv id u a l fa c to rie s  lie  in  r e la tio n  to  e a c h  o th e r  a n d  th e  in fo rm a tio n  h a s  b e e n  u se d  to  im p ro v e  
c o n d itio n s  fo r  p ig s  d u r in g  tra n s p o r t  a n d  la ira g e . T h e s e  e f fo r ts  to g e th e r  w ith  re m o v a l o f  th e  h a lo th a n e  g e n e  in  th e  D a n is h  b re e d in g  h e rd  h av e  
m e a n t th a t  m o r ta li ty  f ig u re s  in  D e n m a rk  a re  v e ry  lo w  c o m p a re d  to  o th e r  c o u n tr ie s . H o w ev e r, tr a n s p o r t  a n d  la ira g e  m o r ta li ty  h a s  n o t c h a n g e d  o v e r  
th e  p a s t  th re e  y e a rs  a n d  th e  in d u s try  w o u ld  l ik e  to  e s ta b lis h  th e  re a so n s  f o r  th is  la c k  o f  c h a n g e , so  th a t  c o n d itio n s  c a n  b e  fu r th e r  im p ro v e d .

Objectives
T h e  a im  o f  th is  w o rk  w a s  to  e s ta b lis h  fa c to rs  a f fe c tin g  m o r ta li ty  in  D a n is h  p ig s  th a t  c o u ld  b e  u s e d  a s  g u id e lin e s  to  fu r th e r  re d u c e  t ra n s p o r t  

and  la ira g e  m o rta lity .

Methods
T h e  e x p e r im e n ta l  m a te r ia l  c o n s is te d  o f  2 0 ,9 2 8 ,5 4 6  p ig s  s la u g h te re d  o n  17 c o o p e ra tiv e  a b a tto ir s  in  2 0 0 2 . P ig  su p p ly  to  th e s e  a b a tto ir s  

va ried  f ro m  a  m in im u m  o f  3 9 6 ,7 2 2  to  2 ,9 4 9 ,6 2 5  p ig s . A v e ra g e  w a rm  s la u g h te r  w e ig h t w a s  78 .1  k g  a n d  a v e ra g e  m e a t  c o n te n t  in  th e  c a rc a s s  
6 0 .0  % , a s  m e a s u re d  u s in g  th e  c la s s if ic a tio n  c e n tre . M o s t D a n is h  p ig s  a re  3 a n d  4  b re e d  c ro s s e s  w ith  D u ro c  a n d  H a m p s h ire  a s  b o a r  b re e d . 
T h e  f ig u re s  w e re  u se d  to  e s ta b l is h  p o s s ib le  fa c to rs  le a d in g  to  h ig h e r  m o r ta li ty  w ith  sp e c ia l  e m p h a s is  o n  v a r ia tio n  o v e r  th e  y e a r  a n d  t ra n s p o r t  
d is tan c e . F o r  th e  la tte r , f ig u re s  f ro m  16 o f  th e  17 a b a tto ir s  w e re  d iv id e d  in to  th re e  t r a n s p o r t  d is ta n c e s :  < 1 0 0  k m , 1 0 0 -2 0 0  k m  a n d  >  2 0 0  k m  an d  
th e  t ra n s p o r t  m o r ta li ty  c a lc u la te d  fo r  e a c h . T h e  re s u lts  w e re  in v e s tig a te d  u s in g  a  2- te s t. I t  sh o u ld  b e  n o te d  th a t  D e n m a rk  h a s  in te rp re te d  th e  
E C  D ire c tiv e  re g a rd in g  s to c k in g  d e n s ity  d u r in g  tra n s p o r t  su c h  th a t  t ra n s p o r ts  o v e r  4  h o u rs  u s e  th e  re c o m m e n d e d  v a lu e  o f  0 .4 2  m 2 p e r  100  k g  
P ig , w h e re a s  t ra n s p o r ts  b e lo w  4  h o u r s  u s e  a  s to c k in g  d e n s ity  o f  0 .3 5  m 2 p e r  100  k g  p ig . T h e  ra tio n a le  fo r  th is  is  th a t  s h o r te r  t ra n s p o r ts  a re  o v e r  
sm a lle r , r o u g h e r  ro a d s  a n d  a  t ig h te r  s to c k in g  d e n s ity  im p ro v e s  p ig  w e lfa re  u n d e r  th e s e  c o n d itio n s  (B a r to n  G a d e , 1 9 9 8 , 2 0 0 0 ) . M o s t t ra n s p o r ts  
Under 100  k m  w ill b e  s h o r te r  th a n  4  h o u rs  a n d  h e n c e  b e  c a r r ie d  o u t u s in g  a  s to c k in g  d e n s ity  o f  0 .3 5  m 2 p e r  100  k g  p ig , m o s t t ra n s p o r ts  o v e r  
2 00  k m  w ill b e  lo n g e r  th a n  4  h o u rs  a n d  u s e  a  s to c k in g  d e n s ity  o f  0 .4 2  m 2 p e r  10 0  k g  p ig . T h e  in te rm e d ia te  d is ta n c e  g ro u p  w ill b e  a  m ix tu re  o f  
b o th  s to c k in g  d e n s itie s .

Results and discussion
In  2 0 0 2 , a v e ra g e  tra n s p o r t  m o r ta li ty  w a s  0 .0 1 2  % , a v e ra g e  la ira g e  m o r ta li ty  0 .0 0 5  % , g iv in g  a  to ta l  a v e ra g e  m o r ta li ty  o f  0 .0 1 6  %. T h is  

m o rta lity  is  v e ry  lo w  c o m p a re d  to  o th e r  p u b l is h e d  f ig u re s  fo r  E u ro p e a n  c o u n tr ie s  (W a rris s , 199 5 ). T h e re  w a s  a  c le a r  e f fe c t  o f  t im e  o f  y e a r  o n  
m o rta lity  f ig u re s  (F ig u re  1). L a ira g e  m o r ta li ty  w a s  re la tiv e ly  in d e p e n d e n t o f  t im e  o f  y e a r  b u t t ra n s p o r t  m o rta lity , a n d  h e n c e  to ta l m o rta lity , 
■ ncreased d u r in g  th e  s u m m e r  m o n th s . In  J u ly  a n d  A u g u s t  t ra n s p o r t  m o r ta li ty  w a s  a lm o s t  d o u b le d  c o m p a re d  to  w in te r  m o n th s . M a x im u m  
re c o rd e d  te m p e ra tu re s  in  Ju ly  a n d  A u g u s t  w e re  3 1 .7  a n d  32 .1  °C  re sp ec tiv e ly . A v e rag e  r e la tiv e  h u m id ity  d id  n o t v a ry  b e tw e e n  Ju ly  an d  A u g u s t 
in 2 0 0 2 , b e in g  8 7 -8 8  %  a t  7 -8  a m  in  th e  m o rn in g  an d  6 6 -7 0  %  in  th e  m id d le  o f  th e  day .

M o s t D a n is h  t ra n s p o r ts  a re  b e lo w  1 00  k m  a n d  re la tiv e ly  few  p ig s  a re  t ra n s p o r te d  o v e r  2 0 0  k m  (T ab le  1). T ra n s p o r t  m o r ta li ty  in c re a s e d  w ith  
tra n sp o r t d is ta n c e  a n d  w a s  s ig n if ic a n tly  h ig h e r  w ith  lo n g e r  t ra n s p o r t  (p < 0 .0 0 1 ). P re v io u s ly , it w a s  g e n e ra lly  a c c e p te d  th a t  t r a n s p o r t  m o r ta li ty  
VVas n o t r e la te d  to  tr a n s p o r t  d is ta n c e , a s  re m o v a l o f  a  se n s itiv e  p ig  f ro m  its  fa m ilia r  e n v iro n m e n t, lo a d in g  i t  o n to  a  v e h ic le  an d  m ix in g  i t  w ith  
un fa m ilia r  a n im a ls  w as  s u f f ic ie n t to  t r ig g e r  th e  m e c h a n is m  le a d in g  to  h y p e r th e rm ia  a n d  d e a th . O ld e r  S w e d ish  f ig u re s  (C e d e rv a ll ,  1 966 ) c o n f irm  
brat m o s t p ig s  d ie  d u r in g  t r a n s p o r t  a n d  th a t  p ig s  d y in g  in  th e  la ira g e  a re  a lre a d y  a f fe c te d  o n  a r r iv a l  a t th e  fa c to ry . L a ira g e  m o r ta li ty  w as  z e ro  
° r  t r a n s p o r t  d is ta n c e s  lo n g e r  th a n  5 0  k m  in  th is  w o rk .. T h e  p re s e n t  D a n is h  p ig  p o p u la tio n  is  e s s e n t ia l ly  f re e  o f  th e  h a lo th a n e  g e n e  a n d  i t  se e m s 
6at u n d e r  th e s e  c o n d itio n s  tra n s p o r t  m o r ta li ty  is  a f fe c te d  b y  t r a n s p o r t  d is ta n c e . A  p la u s ib le  re a s o n  c o u ld  b e  th a t  m o r ta li ty  w ill  in c re a se  w ith  

h rn e  i f  th e  in te rn a l e n v iro n m e n t  in  th e  v e h ic le  is  le s s  th a n  o p tim a l, a s  p ig s  w o u ld  b e  s u b je c te d  to  s u b -o p tim a l c o n d itio n s  fo r  a  lo n g e r  p e r io d  

Uring  lo n g e r  t ra n s p o r ts . T h e  h ig h e r  m o r ta li ty  d u r in g  th e  s u m m e r  m o n th s  c o m p a re d  to  w in te r  w o u ld  s u p p o r t  th is  e x p la n a tio n , a s  su b -o p tim a l 
c° n d it io n s  w ith in  th e  v e h ic le  w o u ld  h a v e  g re a te r  e f fe c t  in  w a rm e r  w ea th e r .
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Conclusions

• In  a  p ig  p o p u la tio n  e s s e n t ia l ly  f re e  o f  th e  h a lo th a n e  g e n e  a n d  w ith  a  lo w  o v e ra ll m o rta lity , t r a n s p o r t  m o r ta li ty  in c re a s e s  d u r in g  w a n n e r  
w e a th e r  a n d  w ith  lo n g e r  jo u rn e y s .

• Im p ro v in g  th e  in te rn a l e n v iro n m e n t o f  v e h ic le s  e s p e c ia lly  in  s u m m e r  m o n th s  c a n  b e  e x p e c te d  to  lo w e r  t r a n s p o r t  m o rta lity .
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T ab le  1. E ffe c t  o f  t ra n s p o r t  d is ta n c e  o n  tr a n s p o r t  m o r ta li ty  in  D a n is h  s la u g h te r  p ig s  in  2 0 0 2

T ra n s p o rt  d is ta n c e  k m T o ta l n o . o f  p ig s %  o f  p ig s  tra n sp o r te d P ig s  d e a d  on  a rriv a l T ra n s p o r t  m o r ta li ty  % S ig n if ic a n c e
<  100 1 6 ,1 8 9 ,8 8 9 9 0 .5 1 .880 0 .0 1 1 6 p < 0 .Q01

1 0 0 -2 0 0 1 ,4 4 1 ,7 9 3 8.1 24 3 0 .0 1 6 9

> 2 0 0 2 5 0 ,9 4 0 1.4 5 6 0 .0 2 2 3

T o ta l 1 7 ,8 8 2 ,6 2 2 1 0 0 .0 2 .1 7 9 0 .0 1 2 2

F ig u re  1. M o n th ly  tra n s p o r t  a n d  la ir a g e  m o r ta li ty  f o r  2 0 0 2  in  r e la tio n  to  e n v iro n m e n ta l  te m p e ra tu re  
%  m ortality

*  Transport mortality — B—  Lairage mortality -----1—  Temperature
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