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DESIGN OF ANIMAL HANDLING SYSTEMS TO REDUCE STRESS

T. GRANDIN

617 E. Apache B lv d ., Tempe, A rizona , U.S.A.

INTRODUCTION
An^LVf

A w e ll designed la ira g e , unloading ramp and races can help reduce stress in c a t t le ,  pigs and sheep- sia'
which move through a system e a s ily  are less l ik e ly  to  become exc ited  o r stressed. Excitement p r i° r  j^ s  etj-s 
and the excessive use o f e le c t r ic  prods is  de trim enta l to  p igs , (Hedrick 1965) (Grandin 1980a) (CaL r . S41)U l i v j  Ul  I t  tA tt J  J  I v t  U O C  t / l  C  I C G  1 1 I G  [VI G/GIO l o  U C U  I 11 I CI  I tu I GU [V I y  J  j  ( n C U l  I G n  I J U  \J J ^ V J I U I I U I I I  I J U U U  /  v ApY> • J

(Van Putten & E lshof 1978). When strange animals are mixed they f ig h t  to  determine a new socia l ° ra, t tie
r ______T ~  L 1 1 ______________I - L L -  1 -       J  _ _  __*j _ l _____ r w~ r-  _ n r n  . _ _ j  -  .  ^ r - r ^ _____ 4- i l l  C & '' -from f ig h t in g  and m ixing in  the la ira g e  can produce e ith e r  PSE o r DFD meat in  pigs o r DFD meat i f  c ^ i f
r-\   I t ---~ _ l no r\ \ I n  . l ~ l non-, \ / „ a n „ l l -i \ /n   n n _ i j_ _ -inoi\ -t_j.l_.-_-  rPSl 11sheep,(Tenneson 1980)(Grandin 1930a) (Moss & Robb 1978) (Puolanne A Aa lto  1931). Tethering and CestSL|Ch a* , 
reduced the incidence o f DFD meat (Puolanne & A a lto  1981). In the la rge c a t t le  producing countries |#1<> ,
U.S.A, and A u s tra lia ,  te th e r in g  and in d iv id u a l penning is  im possib le . When c a t t le  o r sheep have to c|<
group la ira g e  pens, s tress problems can be reduced by designing pens to  hold truck  load groups an._1-pg 
partment groups. For pigs each group pen should hold one farm fa tte n in g  group in  order to  avoid f 11* d, i j^  
p igs . In la rge  U.S.A. s laughter p lan ts  where th is  is  not p ra c tic a l each pen should hold one truck ^  fouS^
o f long narrow hold ing pens may help reduce s tre ss . K ilgou r (1976) reported th a t b u lls  spread out an « ' iVJ I lony IIUI I L/v* nviuiny K'-UJ '"cijr i ic i p i cuugc ouicoo. ixiiyuui  ̂ I 3/u/ I c pu i lcu Glia G uu I lb  ̂p I CUV - _ iyi'

less in  a rec tangu la r pen. Observations in d ica te  th a t c a t t le  and pigs p re fe r to  l i e  along the f? nCls in 9 J
1980b) ( S t r ic k l in  1979). A narrow pen maximizes fence lin e  leng th in  re la t io n  to  f lo o r  area. A n i ^ ^ y  pn0
narrow pen u t i l iz e  a v a ila b le  f lo o r  more e f f ic ie n t ly .  Another advantage o f long narrow pens is  that 
a smooth t r a f f i c  p a tte rn . The animals en te r through one end o f the pen and leave through the othe

MATERIALS AND METHODS

the u > AinObservations were conducted by the author in  over 100 c a t t le ,  pig and sheep s laughter p lan ts in  r _ ees 
A u s tra lia ,  Canada and New Zealand. In many o f the p lan ts  the author a c tu a lly  worked w ith  the
to  gain a more complete understanding. The author a lso designed new handling f a c i l i t i e s  and then 
vations and worked in  the new systems.

RESULTS AND DISCUSSION

O bservations, p ra c tic a l experience and a l i te r a tu r e  review (Grandin 1980abc) (Braathen 1980) (K1 JL the 
ind ica ted  the basic p r in c ip le s  which w i l l  f a c i l i t a t e  the movement o f c a t t le ,  pigs and sheep throng 
la ira g e  and stunning area.
1. In s ta l l  s o lid  fences on s in g le  f i l e  races, unloading ramps, 
and crowding pens. The crowding pen gate should a lso be s o lid  
to prevent the animals from tu rn in g  back towards the crowding 
gate instead o f fac ing  the entrance to  the s in g le  f i l e  race.
S o lid  fences prevent animals from seeing d is tra c tio n s  w ith  th e ir  
wide angle v is io n , (F ig . 1 .) .
2. Encourage fo llo w in g  behavior by con s tru c ting  s lid in g  and 
oneway gates which are located in  the s in g le  f i l e  race out o f 
expanded s te e l.  This perm its approaching animals to see o ther 
animals through the gates.
3. In s ta l l  sh ie lds  and remote con tro l gates to 'p re v e n t approach­
ing animals from seeing motion .and people ahead o f them.
4. The crowd pen which leads to the s in g le  f i l e  stunning race 
must have a le ve l f lo o r ,  except fo r  a small drainage slope. A 
sloped f lo o r  in  the crowd pen can cause in ju r ie s  and p i le  ups.
A le ve l f lo o r  equal to  the leng th o f one animal should be in ­
s ta lle d  i f  a ramp is  used in  the fo llo w in g  lo c a tio n s : top
o f the unloading ramp, and in  the f i r s t  section o f s in g le  ' "J ' "  i iU “ -inner Par“ ',-ing
f i l e  race where i f  jo in s  the crowding pen. The le ve l areas are s o lld  and the innelr^ i ’ - ,n9
help prevent ba lk in g , s lip p in g  and f a l l in g  down. At the entrance 
to  a c a t t le  stunning pen o r conveyor re s tra in e r  in s ta l l  a section

,97')

o u t f i t
F ig. 1. Double s in g le  f i l e  r a c e ‘

o f s in g le  f i l e  race w ith  a leve l f lo o r  which is  equal to  the length o f one anim al. For sheep

are s o lid  and the m « 1,^noW11 
from bars to encourage r

nd P i f  an?1 o
the \ \v j i  ' ' - J  < L. ■ 1 l v_ I * u  I I u  I C I C I  i I U U  I W H I C H  I -J c y u u  1 U U  L I I C  I C l i y  Gi l  L/ l  U I I C  a  I I I I l i a  I .  I \J I -I* , ^,11^ g

re s tra in e r  and the ramp may be b u i l t  on the same angle. I f  the angle o f the ramp is  steeper th -s eQ 
the re s tra in e r  conveyer, in s ta l l  a section  o f s in g le  f i l e  race a t the re s tra in e r  entrance whic 
length o f one animal. I t  should be on the same angle as the re s tra in e r  conveyor.
5. Animals move up h i l l  more re a d ily  than do w n h ill. A1’r ieS ^

1964i ; ng9at6. Reduce noise as much as possib le  because i t  is  s tre s s fu l to  animals (Falconer & Hetzelu  • U L U U L L  l i e /  I J C  U J  IIIU C  II  u  j  p u j j  I u  1 C  U C G U U  j c  I L  I -J J  Gl  C  J  J  I U  I G L  LA II l i t  I d  I O ^ I U  I G U I  1C I CX l i e  G t c  I — -J

exhausts should be m uffled and use welded stee l con s tru c tion  instead o f bo lted s te e l. Pad clang
rubber. ppiny * I9'"'
7. Provide even l ig h t in g  and e lim in a te  shadows and b r ig h t spots. Animals w i l l  a lso balk a t t i  F t he

10

iai
i I SO Dd IN a - , tion  J p

ob je c ts . I llu m in a te  the entrances o f the s in g le  f i l e  races and stunning pens w ith  lamps. P°s1 r aise° 
so they il lu m in a te  the area but do NOT shine in to  the eyes o f approaching animals. Confioemeo
•w ill o ften  balk and refuse to  approach b r ig h t s u n lig h t. ens u'1 rjp> (
3. Use long narrow pens to  hold animals which are held in  groups in  the la ira g e . In s ta l l  P ano ¡(ij1

a«0
op

ragedegree angle to  e lim in a te  corners and promote animal movement. F ig . 2 i l lu s t r a te s  a beef 1 a i r ■ 
system. Each pen holds one U.S.A. tru ck  load o f 45 to  48 head o f 453kg s tee rs . . betweer1n1L|St id
9. NEVER in s ta l l  the w a ll th a t separates the la ira g e  from the s laughter h a ll a t the j une t -' race L, ¡ t  
f i l e  race and the crowd pen. This m istake w i l l  cause SERIOUS BALKING problems. The s ing le  f 1 ' le FaC 
extend a t le a s t the leng th o f one animal beyond the w a ll o r the e n t ire  crowd pen and s ing le  '
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’ hd the w a ll.

1 1. l g - 2. Beef la ira g e  and race layou t u t i l i z in g  narrow diagonal pens on a 60 degree
% , angle, curved races and a round crowd pen.

th, 5 Wi,je
°ading ramp to  provide the animals w ith  a c le a r unimpeded e x i t  from the tru c k . 

pJ l eMmmen da t  i  o n s

the anirn6!Taces tbe stunning area. The handlers should work along the inne r rad ius to  take 
^ouicj wo v s1na tu r^ 1 tendency to  c ir c le  around the handler. Avoid the use o f overhead walkways, 

S ir?Ces should ? ong slde the s in g le  f i l e  race and crowd pen. To encourage fo llo w in g  behavior s ing le
O r , 1(1  H P  n  T P  1 K m  1 P n n  C i n n l n  T i l # ,  i n ,  #, #, #. T # ,   x  1 . 1  _  _  l _ *i ■ ■ o  #, r~ # , ■ ■# • -   

* '^ /¿ i^O es ,^h,VUrk a^on9 s i «  one s in g le  r i l e  _____ _______ _
iv ^ le  22m- innd. be 6 t0  15m lo ng - s in g le  f i l e  races fo r  c a t t le  should be 20-50 liead/^hour 
\ . V  the m,’ . U0 head/hour= 30m. For 100 head

15m;
per hour b u ild  two 15m s in g le  f i l e  races side by s ide .head/hour= 

mum 
0cm 
'• The 0n ~ '— ... . ■ “,Mr u,,3'«= |-|"= “ “'""ns aura o  ju uey r ees. cruwa m g  pensTor sneep ana

e s tra ig h t  side and one side on a 30 degree angle (F ig . 3 ) . NEVER use th is  design fo r  pigs.

VH» the ’ *00■ ■ Ps ta. maximi.m —  ---- '—  ---  “ "'S'" i i ic u l c j  jiuc ujr siue.
?0 i th a 10r r ?mp Sl0pe fo r  un loadin? o r 90ing to  the stunning area is  20 degrees. B u ild  ramps w ith  

$hn,.degrees Thr ls e  and a 30cm tread w id th . For sheep the maximum ramp angle fo r  unloading from the 
have he maximum ramp angle to  the stunning area is  30 degrees.Crowding pensfor sheep and

'G Straiaht <;idp and nno cido nn.a E>n annln fC-in n \ Mriirn .. „ „ _i_ - 

7 '  * - - - - - -
. Agm , SH EEP  

I3m, cattle
- N . - t i N .

M A A / f r A T fS
7T&/IAND/N /??/

Fic
9' 3‘ Punnel crowd pen fo r  c a t t le  and sheep. 00 NOT use fo r  p igs . The crowd pen is  3m wide 

r Ills* to r  cat t l e  and 1.8m wide fo r  sheep.
V V ^ d i ates
\ N  hen.arL^ Wlde curved race which is  used fo r  ho ld ing and moving groups o f animals to  the

the r 0Unr)e round crowding pen a s s is ts  in  the movement o f c a t t le  in to  the s in g le  f i l e  race. For 
“'i phtin, " Id  qraHCr?'!,din9 in F ig - 2 and re Place i t  w ith  the crowding pen shown in  F ig . 3. The 3m wide 

1 . %  ae curvinn a y narrow down to  the 1.8m w idth o f the sheep crowding pen. The s in g le  f i l e  race 
V  a 60 d g 1n the same d lre c tio n  as the wide 3m curved race. The basic layou t u t i l i z in g  the 

\  gree angle works w e ll w ith  c a t t le ,  p igs o r sheep.

K : ;
to r  pT• • may De e ltn e r  s tra ig h t  o r curved. Curved races provide no advantage fo r  p igs , 
"lanv < n ln a tln 9  co rne rs - Bunching up and jamming a t the s in g le  f i l e  race entrance is  a 

k V .V  a,'d'-^ n r edy ^ aughter P lants . Hoenderken (1976) reported th a t rep lac ing  the funnel crowd pen w ith  
Pig then qrSH + Jamn,ln9 Problems- The s ta irs te p  crowding pen s ta r ts  w ith  a race which is  one p ig 's  

h V V S  0 Step asia 6S t0  two p ig ,s  w idth wide and then three Pi g ' s w idth wide. The P r in c ip le  is  to 
C i^rtp^W dina p e a l l ?w another pig to  en ter the s in g le  f i l e  race. Several s laughter p lan t owners

V S id le s 6*1 t i r cL Pens bave 1mProved them by rounding o f f  the corners o f the s ta irs te p s  o r rep lac ing 
ls 6 S K ^re  si,n '!i l i-b a 43cm rad iu s . This prevents the p igs from lin g e r in g  in  the s ta irs te p s . The 

,•1 P a rlo r to  both thp flinnp l anH c ta irc to n  rvowH n«n ^n rin n r Ein a _. -i  ---- • ■14) r ^ t e p  to  botb tbe f l i nnel and s ta irs te p  crowd pen designs. F ig . 4 i l lu s t r a te s  a
t0 the w idth Pen egu iPped w ith  a r o l le r .  Another good design is  a s in g le  qu a rte r c ir c le  

oth o f one p ig . 600 o r more pigs per hour can be moved through F ig .4.
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F ig . 4. Simple crowd pen w ith  a s ing le  s ta irs te p

A double s ing le  f i l e  race cons is ting  o f two races . 
side by side is"recommended fo r  s laughter p lan ts 
which process 500 o r more pigs per hour. Providing 
two s in g le  f i l e  races g re a tly  reduces the incidence 
o f pigs jamming in  the entrance. To fu r th e r  reduce 
jamming, a wedge shaped tr ia n g u la r  p a r t i t io n  should 
be in s ta lle d  in  between the two s ing le  f i l e  race 
entrances (F ig . 5 . ) .  The wedge is  66cm long and 
25cm wide a t the base. The 25cm wide base is  in ­
s ta lle d  fac ing  in to  the crowd pen towards approach­
ing p igs. The apex o f the wedge is  attached to  the 
post in  between the two races. The wedge is  approx­
im ate ly h a lf  the width o f a p ig . I t  prevents the 
th ir d  or fo u rth  pig from jamming the double entrance. 
A double s in g le  f i l e  race should have a minimum 
length o f 6m but the optimum length is  7.4 to  10.5m. 
I f  a s ing le  race is  used i t  should be 7.4 to 10.5m 
long in  order to  encourage fo llo w in g  behavior.

A maximum o f 25 pigs should be put in  the crowding 
pen a t a tim e. A major cause o f p i le  ups and in ju r -  
is  too many pigs in  the crowd pen. Problems also 
occur i f  the handler attempts to push a la rge group 
o f pigs from the rear instead o f moving the leaders.

halfF ig . 5. A tr ia n g u la r  p a r t i t io n  which is  t  the 
w idth o f one pig prevents jamming 
double s ina le  f i l e  race entrance-

F ig. 6. Six hundred pigs per hour can be e a s ily  
handled by one person in  th is  la you t.

2
Figure 0.28m o f space fo r  each 90kg pig in  the 
crowding pen. F igs. 6 and 7. i l lu s t r a te  crowd­
ing pens and double race systems which w i l l  f i t  
in to  most s laughter p la n ts . In F ig. 6. the hand­
le r  stands in  P os ition  1. w h ile  the crowding 
pen is  being f i l l e d .  From th is  po s itio n  he can 
reach both the leaders and the pigs in  thh rear 
o f the group. As the crowding pen empties the 
handler steps through the mangate and swings 
the crowd gate around u n t i l  he is  standing in 
Postion 2. (F ig . 8 . ) .

In F ig . 7. the handler stands in s ide  the crowd­
ing pen and makes the pigs c ir c le  the fence. He 
should NEVER push them from the rear o f the 
group. I t  is  recommended to  use v e r t ic a l s l id ­
ing gates w ith  remote con tro ls  to admit the 
pigs in to  the crowding pen. This avoids the 
problem o f swinging a gate out in to  the next 
group o f animals. There should be a staging 
area adjacent to the crowding pen. I t  should 
hold one to  two crowd pen loads o f p igs . Pigs 
w i l l  sometimes refuse to enter the crowding 
pen d ire c t ly  from the big la ira g e  pens. This is  
why the staging area is  recommended.

Ramps should be avoided i f  possib le in  pig 
handling systems. A p ig 's  heartra te  increases 
as the angle o f the ramp increases (Van Putten 
& E lshof 1978). The maximum angle fo r  pig 
unloading o r loading ramps is  20 degrees. The 
maximum angle fo r  a ramp leading to  the con­
veyor re s tra in e r is  10 to 15 degrees. Pigs 
have been observed t ip p in g  over backwards when 
le f t  standing in  steeper s in g le  f i l e  ramps..
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