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Temple Grandin 

123 
LIVESTOCK PSYCHOLOGY 

AND HANDLING-FACILITY DESIGN 

Handling your cattle and sheep will be much easier if 
you learn a little livestock psychology. Many people do not 
realize that cattle and sheep have panoramic vision and they 
can see all around themselves without turning their heads 
(Prince, 19771 McFaJ::lane, 1976). Sheep with heavy fleeces 
would have a more restricted visual field depending on the 
amount of wool on their head and neck. Both cattle and 
sheep depend heavily on their vision and are easily motivat
ed by fear (Kilgour, 1971). Livestock are sensitive to 
harsh contrasts of light and dark around loading chutes, 
scales, and work areas. "Illumination should be even and 
there should be no sudden discontinuity in the floor level 
or texture" (Lynch and Alexander, 1973). 

Solid shades should be used over the working, loading, 
and scale areas (Grandin,· 1981). Slatted shades are fine 
for areas where the animals live and feel familiar. How
ever, when the animals come into the handling areas they are 
often nervous. The zebra stripe pattern cast by the slatted 
shades constructed from snow fence or corrugated sheets sus
pended on cables will cause balking. The pattern of alter
nating light and dark has the same effect as building a 
cattle guard in the middle of the facility. Contrasts of 
light and dark have such a deterrent effect on cattle that 
in Oregon lines are painted across the highway to take the 
place of expensive steel cattle guards. 

Shadowy stripes will cause balking problems with 
sheep. A single-file chute for sorting sheep should be ori
ented so that the sun does not form a shadow down the middle 
of the chute. The worst possible situation for sheep is to 
have half the floor of the chute in the shade and the other 
half in the sunlight. In shearing sheds and sheep holding 
areas, the wooden slats on the floor should face so that the 
sheep walk across the slats instead of in the same direction 
as the slats (Hutson, 1981). If you get down on your hands 
and knees and look at the floor, the floor appears more 
sol id if you move across the slats. The floor should also 
be constructed to prevent sunlight from shining up through 
the slats. 
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A single shadow that falls across a scale or loading 
chute can disrupt handling. The lead animal will often balk 
and refuse to cross the shadow. If you are having problems 
with animals balking at one place, a shadow is a likely 
cause. Balking can also be caused by a small bright spot 
formed by the sun's rays coming through a hole in a roof. 
Patching the hole will often solve the problem. Handlers 
themselves should be cautious about causing shadows. Figure 
1 illustrates a shadow that was formed when the handler 
waved at the cattle. The animals refused to approach the 
shadow of the waving handler cast at the entrance to the 
single-file chute. 

Figure 1. The handler's shadow cast on the entrance to the 
single-file chute caused the cattle to balk. 
This is just one of the many kinds of shadows 
which can cause balking problems in your cattle 
handling facility. 

APPROACH LIGHT 

Both cattle and sheep have a tendency to move towards 
the light. If you ever have to load livestock at night, it 
is strongly recommended that frosted lamps that do not glare 
in the animals face be positioned inside of the truck 
(Grandin, 1979). However, loadinq chutes and squeeze chutes 
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should face either north or south7 livestock will balk if 
they have to look directly into the sun. 

Sometimes it is difficult to persuade cattle or sheep 
to enter a roofed working area. Persuading the animals to 
enter a dark, single-file chute from an outdoor crowding pen 
in bright sunlight is often difficult. Cattle are more 
easily driven into a shaded area from an outdoor pen if they 
are first lined up in single file. 

Many people make the mistake of placing the single-file 
chute and squeeze chute entirely inside a building and the 
crowding pen outside. Balking will be reduced if the single 
file chute is extended 10 to -15 feet outside the building. 
The animals will enter more easily if they are lined up 
single file before they enter the dark building. The wall 
of the building should NEVER be placed at the junction be
tween the single file chute and the crowding pen. Either 
cover up the entire squeeze chute and crowding pen area or 
extend the single file chute beyond the building. If you 
have just a shade over your working area, make sure that the 
shadow of the shade does not fall on the junction between 
the single file chute and the crowding pen. 

PREVENT BALKING 

Drain grates in the middle of the floor will make both 
sheep and cattle balk because the animals will often refuse 
to walk over them. A good drainage design is to slope the 
concrete floor in the squeeze chute area toward an open 
drainage ditch located outside the fences. The open drain
age ditch outside the fences needs no cover and so it is 
easier to clean. 

Animals will also balk if they see a moving or flapping 
object. A coat flung over a chute fence or the shiny re
flection off a car bumper will cause balking. You should 
walk through your chutes and view them from a cow's eye 
level before moving or loading animals. You will be sur
prised at the things you may see. When cattle and sheep are 
being worked, the handlers should stand back away from the 
headgate so that approaching animals cannot see them with 
their wide angle vision. The installation of shields for 
people to hide behind can facilitate the movement of live
stock (Kilgour, 19717 Freeman, 1975). 

Problems with balking tend to come in bunches7 when one 
animal balks, the tendency to balk seems to spread to the 
next animals in line (Grandin, 1980). When an animal is 
being moved through a single-file chute, the animal must 
never be prodded until it has a place to go. Once it has 
balked, it will continue balking. The handler should wait 
until the tailgate on the squeeze chute is open before prod
ding the next animal (Grandin, 1976). A plastic garbage bag 
attached to a broom handle is a good tool for moving cattle 
in pens. The cattle move away from the rustling plastic. 
When livestock are beinq moved, well-trained doqs are 
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recommended for open areas and large pens. Once the animals 
are confined in the crowding pen and single-file chute, dogs 
should not be allowed near the fences where they still can 
bite at the cattle or sheep. 

SOLID CHUTE SIDES 

For both cattle and sheep the sides of the single-file 
chute, loading chute, and crowding pen should be solid. 
Solid sides prevent the animals from seeing people, cars, 
and other distractions outside the chute. A study with 
sheep showed that they moved more rapidly through a single
file chute that had solid sides (Hutson and Hitchcock, 
1978). The principle of using solid sides is like putting 
blinkers on the harness horse. The blinkers prevent the 
horse from seeing distractions with his wide-angle vision. 
Cattle and sheep in a handling facility should be able to 
see only one pathway of escape--this is extremely impor
tant. They should be able to see other animals moving in 
front of them down the chute, when sheep are being sorted, 
the approaching animals should be able to see the previously 
sorted sheep through the end of the sorting chute. 

Livestock will balk if a chute appears to be a dead end 
(Brockway, 1975: Hutson, 1980). Sliding and one-way gates 
in the single-file chute must be constructed so that your 
animals can see through them, otherwise the animals will 
balk (figure 2). The sides of the single-file chute and the 
crowding pen should be solid. The crowding-pen gate also 
should be solid so that animals cannot see through and will 
head for the entrance to the single-file chute (Rider, 
1974). Mirrors could be used to attract sheep into pens and 
other areas that appear to be a dead end. The sheep are 
attracted to the image of sheep in the mirror ( Franklin & 
Hutson, 1982). 

HERD BEHAVIOR 

All species of livestock will follow the leader and 
this instinct is strong in both cattle and sheep ( Ewbank, 
1961). Many people make the mistake of building the single
fil~ chute to the squeeze too short. The chute should be 
long enough to take advantage of the animal's tendency to 
follow the leader. The minimum length for the single-file 
chute is 20 ft. In larger facilities 30 to 50 lineal ft is 
recommended. 

Cattle and sheep are herd animals and, if isolated, can 
become agitated and stressed. This is especially a problem 
with Brahman-type cattle. An animal left alone in the 
crowding pen after the other animals have entered the single 
file chute, may attempt to jump the fence to rejoin its 
herdmates. A lone steer or cow may become agitated and 
,..h::.~no +-ho h:a-Alo""'" ll 1 !:ll..,..,.o nn.,..+-in.n ni= +-ho ct:arinnc:: h;:an,:.Jl~r 
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injuries occur when a steer or cow, separated from its herd
mates, refuses to walk up the single file chute. When a 
lone animal refuses to move, the handler should release it 
from the crowding pen and bring it back with another group 
of cattle. 

Figure 2. 'l'be single-file chute to the squeeze should have 
solid sides to prevent the cattle from seeing 
distractions outside the fence. Sliding gates in 
the single-file chute must be constructed from 
bars so that the cattle can see through them. 
Solid sliding or one-way gates will cause 
balking. 

EFFECTS OF SLOPE AND WIND 

To prevent livestock from piling up against the back 
gate in the crowding pen, the floor of the pen· must be 
level. A 10° slope in the crowding pen will cause the ani
mals to pile and fall down against the crowding gate. A 
small 1/4 in. to 1/8 in. slope per foot for drainage will 
not cause a handling problem. Livestock move more easily 
uphill than down, but they move most easily on a flat sur
face (Hitchcock and Hutson, 1979). 

Research by Hutson and Mourik (1982) indicates that 
sheep will move more easily when they are heading into the 
wind. Heading into the wind can stimulate sheep to start 
movina alona a chute_ 
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WHY A CURVED CHUTE WORKS 

A curved chute works better than a straight chute for 
two reasons. First it prevents the animal from seeing the 
truck, the squeeze chute, or people until it is almost in 
the truck or squeeze chute. A curved chute also takes ad
vantage of the animal's natural tendency to circle around 
the handler (Grandin, 1979). When you enter a pen of cattle 
or sheep you have probably noticed that the animals will 
turn and face you, but maintain a safe distance (figure 3). 
As you move through the pen, the animals will keep looking 
at you and circle around you as you move. A curved chute 
takes advantage of this natural circling behavior. 

Figure 3. When you walk through a pasture the cows will 
turn and look at you. 'l.'bey will circle around 
you as you move about the pasture. Curved chutes 
take advantage of the cow's circling behavior. 

Cattle can be driven most efficiently if the handler is 
situated at a 45° to 60° angle perpendicular to the animal's 
shoulder (Williams, 1978) (figure 4). A well-designed, 
curved single-file chute has a catwalk for the handler to 
use along the inner radius. The handler should always work 
along the inner radius. The curved chute forces the handler 
to stand at the best angle and lets the animals circle 
around him. The solid sides block out visual distractions 
except for the handler on the catwalk. 
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Figure 4. The shaded area shows the beat position for 
aoving an an-imal. To aake the cow mov-e forward 
the handler moves in~o Position B which is just 
inside the boundary of the flight zone. The 
handler should retreat to Position A if he wants 
the animal to stop. The solid curved lines 
indicate the location of the curved .single-file 
chute. 

The catwalk should run alongside of the chute and NEVER 
be placed overhead. The distance from the catwalk platform 
to the top of the chute fence should be 42 inches. This 
brings the top of the fence to belt-buckle height on the 
average person. 

Figures 5 and 6 illustrate curved facilities for han
d! ing cattle and sheep. Curved designs are recommended by 
both Grandin (1980) and Barber (1977). 

FLIGHT DISTANCE 

When a person penetrates an animal's flight zone, the 
animal will move away. If the handler penetrates the flight 
zone too deeply, the animal will either turn back and run 
past him or break and run away. Kilgour (1971) found that 
when the flight zone of bulls was invaded by a mechanical 
trolley, the bulls would move away and keep a constant dis
tance between themselves and the trolley. When the trolley 
got too close the bulls bolted past it. The best place for 
the handler to work is on the edge of the flight zone. This 
will cause the animals to move away in an orderly manner. 
The animals will stop moving when the handler retreats from 
the flight zone. 

The size of the flight zone varies depending on the 
tameness or wildness of the animal. The flight zone of 
range cows may be as much as 300 ft whereas the fliqht zone 
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Figure 5. Cattle handling facility utilizing a curved 
single-file chute, round crowding pen, and wide 
curved lane. Up to 600 cattle per hour can be 
.aved through the dip vat with only three 
people. The handlers work along the inner radius 
of the single-file chute and the wide curved lane 
(designed by Temple Grandin). 

Figure 6. Sheep handling and sorting facility with a curved 
bugle crowding pen. The inner radius is solid to 
prevent the sheep from seeing the handler 
standing at the sorting gates (designed by Adrian 
Barber, Australia). 
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of feedlot cattle may be only 5 to 25 ft (Grand in, 1978). 
Extremely tame cattle or sheep are often difficult to drive 
because they no longer have a flight zone. 

Many people make the mistake of getting too close to 
the cattle when they are driving them down an alley or put
ting them in a crowding pen. Getting too close makes cattle 
feel cornered. If the cattle attempt to turn back, the 
handler should back up and retreat to remove himself from 
the animal's flight zone instead, of moving in closer. 

Cattle will often rear up and get excited while waiting 
in the single-file chute. The most common cause of this 
problem is the handler leaning over the single file chute 
and deeply penetrating the animal's flight zone. The cattle 
will usually settle down if the handler backs up. 

When sheep are being handled in a confined area, pile
ups can occur if their flight zone is deeply penetrated. 
This is why dogs should not be used in the crowding pen or 
the single-file chute, because a dog, in a confined area, 
deeply penetrates the flight zone and the sheep have no 
place for escape. Dogs are recommended only for open areas 
and larger pens where there is room for the sheep to move 
away. During handling, minimize yelling and screaming so as 
to avoid enlarging the size of the animal's flight zone. 

BREED DIFFERENCES 

The breed of the cattle or sheep can affect the way it 
reacts to handling. Cattle with Brahman blood are more ex
citable and may be harder to handle than the English 
breeds. When Brahman or Brahman-cross eat tle are being 
handled, it is important to keep them as calm as possible 
and to limit use of electric prods. Brahman and Brahman
cross cattle can become excited7 they are difficult to block 
at gates (Tulloh, 1961) and prone to ram into fences. With 
this type of cattle it is especially important to use sub
stantial fencing. If thin rods are used for fencing, a wide 
belly rail should be installed to present a visual barrier. 
Angus cattle tend to be more nervous than Herefords (Tulloh, 
1961). Holstein cattle tend to move slowly (Grandin, 
1980). Brahman cattle tend to stay together in a more co
hesive mob than English cattle. 

Brahman and Brahman-cross cattle can become so disturb
ed that they will lie down and become immobile, especially 
if they have been prodded repeatedly with an electric prod 
(Fraser, 1960). When a Brahman or Brahman-cross animal lies 
down, it must be left alone for about five minutes or it may 
go into shock and die. This problem rarely occurs in En
glish cattle or European cattle such as Charolais. 

There are distinct differences in the way various 
breeds of sheep react during handling (Shupe, 19787 Whately 
et al., 1974). Rambouillet sheep tend to bunch tightly to
gether and remain in a group7 crossbred Finn sheep tend to 
turn. face t _hp hl'lnnlPr. l'!nn ml'l;ntl'l;n u;<>n;:,l t"'nnt- ...... t- Tf' t-h<> 
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handler penetrates the collective flight zone of a group of 
Finn sheep, they will turn and run past the handler. 

Cheviots and Perendales are the easiest to drive into a 
crowding pen; the. Romney, Merino-Romney cross, and the Dor
set-Romney are the most difficult. The Romney tends to fol
low the leader but it is easily led into blind corners. 
Cheviots have a strong instinct to maintain visual contact 
with the handler and to display more independent movements 
than other breeds. 

DARK BOX AI CHUTE 

For improved conception rates, cows should be handled 
gently for AI and not allowed to become agitated or over
heated. The chute used for AI should not be the same chute 
used for branding, dehorning, or injections. The cow should 
not associate the AI chute with pain. Cows can be easily 
restrained for AI or pregnancy testing in a dark box chute 
that has no headgate or squeeze (Parsons & Helphinstine, 
1969; Swan, 1975). Even the wildest cow can be restrained 
with a minimum of excitement. The dark box chute can be 
easily constructed from plywood or steel. It has solid 
sides, top, and front. When the cow is inside the box, she 
is inside a quiet, snug, dark enclosure. A chain is latched 
behind her rump to keep her in. After insemination the cow 
is released through a gate in either the front or the side 
of the dark box. If wild cows are being handled, an extra 
long dark box can be constructed. A tame cow that is not in 

Figure 7. Chutes for A.I. can be laid out in a herringbone 
design. "l'he two outer fences and the grates 
should be solid. "l'he inner partition in between 
the cows should be constructed from bars. Cows 
will stay calmer if they know they have company. 

heat is used as a pacifier and is placed in the chute in 
front of the cow to be bred. Even a wild cow will stand 
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quietly and place her head on the pacifier cow's rump. 
After breeding, the cow is allowed to exit through a side 
gate, while the pacifier cow remains in the chute. 

If a large number of cows have to be pregnancy checked 
or inseminated, two to six AI chutes can be laid out in a 
herringbone pattern (figure 7). This design is recommended 
by McFarlane (1976) from South Africa. The chutes are set 
on a 60° angle. They are built like regular dark box AI 
chutes except that the partitions inbetween the cows are 
constructed from open bars so the cows can see each other. 
The cows will stand more quietly if they have company. The 
two outer fences should be solid. If the cows are reluctant 
to enter the dark box, a small 6 in. by 12 in. window can be 
cut in the solid front gate in front of each cow. 

LOADING CHUTE DESIGN 

Loading chutes should be equipped with telescoping side 
panels and a self-aligning dock bumper. These devices will 
help prevent foot and leg injuries caused by an animal step
ping down between the truck and the chute. The side panels 
will prevent animals from jumping out the gap between the 
chute and the truck. 

A well-designed loading ramp has a level landing at the 
top. This provides the animals with a level surface to walk 
on when they first get off the truck. The landing should be 
at least 5 feet wide for cattle. Many animals are injured 
on ramps that are too steep. The slope of a permanently in
stalled cattle ramp should not exceed 20°. The slope of a 
portable or adjustable chute should not exceed 25° (Grandin, 
1979). Steeper ramps may be used for loading sheep but they 
are NOT recommended for unloading. Sheep will move up a 
steep ramp readily. 

If you build your ramp out of concrete, 
strongly recommended. For cattle the steps 
3.5 to 4 in. rise and a 12 in. tread width. 
the steps should be rough to provide good 
sheep the steps should have a 2 in. rise and 
width. 

stairsteps are 
should have a 
The surface of 
footing. For 
a 10 in. tread 

On adjustable or wooden ramps, the cleats should be 
spaced 8 in. apart from the edge of one cleat to the edge of 
the next cleat (Mayes, 1978). The cleats should be 1 1/2 to 
2 in. high for cattle and 1 in. by 1 in. for sheep. 

Chutes for both loading and unloading cattle should 
have solid sides and a gradual curve (figure 8 ). If the 
curve is too sharp, the chute will look like a dead end when 
the animals are being unloaded. A curved single-file chute 
is most efficient for forcing cattle to enter a truck or a 
squeeze chute. A chute used for loading and unloading cat
tle should have an inside radius of 12 ft to 17 ft, the big
ger radius is the best. A loading chute for cattle should 
be 30 in. wide and no wider. The largest bulls will fit 
through a 30 in. wide chute. If the chute is going to 
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be used exclusively for calves, it should be 20 to 24 in. 
wide. 

I 
I 

I 
I 

Entry Angle 
Can Be Varied 

I 
I 

I 
I 

1 Crowding Gate with 
Ratchet Lock, 
So/Gate 

Figure 8. Curved loading chute with a round crowding pen. 
~e sides of the chute are solid. 

In auctions and meat packing plants where a chute is 
used to unload only, a wide straight chute should be used. 
This provides the animals with a clear path to freedom. 
These chutes can be 6 to 10 ft wide. A wide, straight chute 
should not be used for loading cattle. 

SHEEP LOADING 

Since most trucks have a 30 in. wide door, a good chute 
design for sheep is a 30 in. wide ramp that enables two 
sheep to walk up side by side. If a single-file chute is 
used, it should be 17 in. to 18 in. wide. The chute should 
be designed so that the animals walk up either in a single 
file or two abreast. Don't build a chute that is one and 
one-half animals wide--this creates jamming problems. 

A wide ramp is recommended for loading sheep into 
shearing sheds or onto trucks that can be opened up the full 
width of the vehicle. In Australia sheep moved easilv up 
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ramps 8 to 10 ft wide when loading sheep onto ships for 
shipment to the Middle East (figure 9). The entrance ramp 
into a raised shearing shed should be 8 ft to 10 ft wide 
(Simpson, 1979). 

-, 

Figure 9. 

~~ 

J 
(. 

"tl ... 
~ 

A wide ramp is used to load sheep onto a ship in 
Australia. Once the flow of sheep was started 
the animals moved easily up the ramp. 
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Temple Grandin 

CORRALS 

124 
DESIGN OF CORRALS, 

SQUEEZE CHUTES, AND DIP VATS 

A corral constructed with round holding pens, diagonal 
sorting pens, and curved drive lanes will enable you to han
dle cattle more efficiently because there is a minimum of 
square corners for the cattle to bunch up in. The principle 
of the corral layout in figure 1 is that the animals are 

... -----::----------a,•'-------------~ 

srec11 ,..,.,u.ut 
.~. ...... 

.ATMf.ING- PI W' 
CMACITY' .lOO f'A,as 
••• ~,.,..,., cow~ 

auc• 1-ATW ,. .,.,,n• 
C'AT7' ... NftiiHM' N.S 

Figure 1. General purpose corral system for shipping, 
branding, sorting, and AI. It can handle 300 cow 
and calf pairs or 400 mature cows. capacity can 
be increased by adding more diagonal pens and 
holding pen space (Grandin, 1981). 
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gathered into the big round pen and then directed to the 
curved sorting reservoir lane for sorting and handling. The 
curved sorting reservoir lane serves two functions: It 
holds cattle back into the diagonal pens, that are being 
sorted. It also holds cattle waiting to go to the squeeze 
chute, AI chute, or calf table. 

Large Corral 

The corral shown in figure 1 is a general-purpose sys
tem for shipping calves, working calves, sorting, pregnancy 
checking, and AI. It can handle 300 cow-calf pairs or 400 
mature cows. It is equipped with a two-way sorting gate in 
front of the squeeze chute for separating the cows that are 
pregnant from cows that are open. Depending upon your 
needs, you can position either the squeeze chute, AI chute, 
or calf table at the sorting gate. If the cattle are water
ed in the large gathering pen, they will become accustomed 
to coming in and out of the trap gate. When you need to 
catch an animal, you merely shut the trap gate and direct 
her up the curved reservoir lane to the chutes. This is an 
especially handy feature for AI. 

The curved sorting reservoir terminates in a round 
crowding pen and curved single-file chute. The crowding 
gate has a ratchet latch that locks automatically as the 
gate is advanced behind the cattle. To load low stock 
trailers, open a 8 ft gate that is alongside the regular 
loading chute. This provides you with the advantage of the 
round crowding pen for stock trailers. All fences in the 
curved single-file chute and the round crowding pen are 
solid. The ratchet crowd gate also should be covered with 
sheet metal or plywood. 

Figure 1 can also be adapted for use with a prefabri
cated steel circle crowding pen and curved single-file 
chute. Since the prefabricated units have a 12 ft radius 
instead of the 16 ft radius shown in the drawing, you will 
have to move the sorting gate. If you plan to build the en
tire setup yourself, out of either wood or steel, keep the 
16 ft radius, especially if you have large cows. 

Diagonal Sorting Pens 

When cows and calves are being separated, the calves 
are held in the diagonal pens and the central drive lane, 
and the cows are allowed to pass through one of the diagonal 
pens into the large post working pen. The diagonal pens and 
the central drive lane in figure 1 can hold 300 weaned 
calves overnight or 500 weaned calves crowded together. 
Each 70 by 12 ft diagonal pen holds 60 weaned calves over
night or 85 weaned calves crowded together. If the mother 
cows are put in the diagonal pens, each pen holds 40 cows 
overnight or 50 cows crowded. These capacities may vary de
pending on the size of your cattle. 
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To expand the corral system to handle more cattle, you 
can add more diagonal pens. Do NOT increase the length of 
the diagonal pens! If they are too long, the cattle will 
bunch up. You can increase the diagonal pen capacity to 
1000 calves. It is NOT recommended to increase the size of 
the round gathering pen beyond the 55 ft radius shown. If 
the round gathering pen is too large, you may have difficul
ty getting the cattle into the curved reservoir lane. 
(Grandin, 1980a). 

In order to increase the gathering area, you can build 
an additional round gathering pen at the pasture entrance. 
After the first 300 pairs are worked or sorted you can bring 
in 300 more pairs. The post working pen can be enlarged to 
hold cows after sorting or handling in the squeeze or AI 
chute. 

Small Corral 

The layout in figure 2 is designed for smaller ranches 
as a main working corral or a pasture corral on larger 

AS CMOT&.,. CIU .J' ........ 
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Figure 2. This is an economical corral system for a smaller 
operation or a pasture corral on a large ranch. 
It can handle 200 cow and calf pairs or 250 ma
ture cows. It can be expanded to handle 300 cow 
and calf pairs (Grandin, 1980a). 

operations. It is economical to build but 
manv of the features of the larqer corral. 

still retains 
It can handle 
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200 cow-calf pairs or 250 mature cows. By increasing the 
radius of the gathering pen to 55 ft and lengthening the 
central drive lane, it can be expanded to 300 pairs or 400 
cows. 

In figure 2 you can sort two ways out o.f the squeeze 
chute and three ways from the curved reservoir lane. Groups 
of cattle held in the curved reservoir lane can be sorted 
back into the post working pen, the central drive lane, or 
the round pen that is formed by the inner radius of the 
curved reservoir lane. When calves are being separated from 
the cows, the cows can be sorted into the post working pen 
and the calves into the central drive lane. For additional 
photos of corrals and a diagram of a minicorral, see 
Grandin, 1981, Beef Cattle Science Handbook 18:117. 

Corral Construction Tips 

Five foot high fences are usually sufficient for cattle 
such as Hereford and Angus. For Brahman cro.ss and exotics a 
5 1/'2 ft to -6 ft fence is recommenaed. Solid fencing should 
be used in the crowding pe·n, single-file chute, and loading 
chute. If your budget permits, solid fencing should be used 
in the curved reservoir lane. If solid fencing is too ex
pensive, then a wide belly rail should b.e installed. This 
is especially important if the corral is constructed from 
sucker rod (figure 3). 

A V shaped chute can be built that will accommodate 
both cows and calves. It should be 16 to 18 in. wide at the 
bottom and 32 in. wide at the top. The 32 in. measurement 
is taken at the 5 ft level. If the single-file chute has 
straight sides it should be 26 in. wide for the cows and 18 
to 20 in. wide for calves. 

When a funnel-type crowding pen is built, make one side 
straight and the other side on a 30° angle. This design 
will prevent bunching and jamming. The crowding pen should 
be 10 to 12 ft wide (figure 4). 

To prevent animals from slipping in areas paved with 
concrete, the concrete should be scored with deep grooves. 
The grooves should be 1 in. to 1 1/2 in. deep in an 8 in. 
diamond pattern. A diamond pattern should be used because 
it is easier to wash. If cattle are falling down when they 
exit from the squeeze chute in an existing facility, a grid 
constructed from bars will prevent falls. Construct the 
grid from 1 in. steel rods in 12 in. squares. Each inter
section must be welded and the grid securely fastened to the 
concrete floor. 

In areas with solid fence, small man-gates must be in
stalled so that people can get away from charging cattle. 
The best type of man-gate is an 18 in. wide, spring-loaded 
steel flap. The gate opens inward towards the cattle held 
shut by a spring. A person can quickly escape because there 
is no latch to fool with. The man-gates can be constructed 
from 10 gauge steel with a rim of 1/2 in. rod. 



1152 

Figure 3. Curved corral system shown in figure 1 con
structed from steel vi th sucker rod fences. A 
wide 24 in. belly rail has been installed in the 
curved reservoir lane to provide a visually 
substantial fence. The round crowding pen and 
loading chute are covered with 10 ga. steel 
sheets. 

, 
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Figure 4. A funnel crowd pen should have one straight side, 
and the other side on a 30 degree angle. Jamming 
will occur if both sides are angled. 

Many people have asked questions about how the corrals 
should be laid out. It is really very simple. In figure 1 
the curved sinqle-file chute, round crowding pen, and curved 
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reservoir lane are laid out along the dotted line. The 
first step is to place a string on the site in the position 
of the dotted line. The radius points of the curved single
file chute, round crowding pen, and curved reservoir lane 
are all located along the string. 

Layout steps for figure 1 (To be done in order.) 
- nake a 16 ft 180° half circle for the single

file chute. 
- Make a 12 ft 180° half circle for the round 

crowding pen. 
- ~1ake a 35 ft 180° half circle for the curved 

reservoir lane. 
- Layout the diagonal pens on a 60° angle by plac

ing a transit on the string. 
- Layout gathering pen with a 55 ft radius. The 

radius point for the gathering pen is located 95 
ft from the strike post of the last gate in the 
row of diagonal pens. The row of diagonal pen 
gates and the gathering pen radius point should 
be at a 90° angle relative to your string (dot
ted line). 

- Layout the post working pen. The 55 ft radius 
point is found by measuring 55 ft from the hinge 
of the 14 ft sorting gate 1n front of the 
squeeze chute. The exact location of the hinge 
may vary depending on the length of the squeeze 
chute. Leave a 3 ft to 4 ft space between the 
end of the sorting gate and the headgate on the 
squeeze. This provides enough room so you can 
swing the sorting gate in front of the headgate 
without hitting the cow's head. 

- After laying out the basics, finish laying out 
both sides of the lanes. The pasture entrance 
gates and the central drive lane will have to be 
laid out by eye. 

Lay out everything in lime before building anything. This 
will prevent mistakes. Walk through the layout. If it 
looks like the drawing, then you have got it right. If 
there is a hill next to the site, look at the lime layout 
from there. If an aircraft is available, use it to check 
your layout. 

SQUEEZE CHUTES 

Herd health care is virtually impossible without a 
headgate or a squeeze chute for restraining animals. There 
are many headgates on the market and each type is especially 
suited for certain handling procedures. There are four 
basic types of headgates: scissors stanchion, full-opening 
stanchion, positive control, and self-catcher (Grandin, 
1980b). 
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Scissors-stanchion headgates consist of two biparting 
halves that pivot at the bottom (figure 5). The full-open
ing stanchion consists of two biparting halves that work 

'--

Figure 5. Scissors stanchion headgate with curved neck 
bars. The gate opens like a pair of scissors and 
has pivots at the bottom. The curved neck bars 
provide a good combination of head control and 
protection against choking. 

like a pair of sliding doors. A positive-control headgate 
locks firmly around the animal's neck. This type of gate 
completely restricts up and down movement. The self-catcher 
headgate can be set like a trap. When the animal enters, 
its forward movement will close the gate automatically 
around its neck. The advantages and disadvantages of the 
four types of headgates are summarized in table 1. 

Self catching, scissors stanchion, and full-opening 
stanchion are available with either straight or curved stan
chion bars. A straight-bar stanchion headgate is extremely 
safe and will rarely choke an animal. The disadvantage of a 
straight bar stanchion is that an animal can slide its head 
up and down unless a nose bar or other restraint is used. 
The straight bar stanchion is recommended if the headgate is 
qoinq to be used primarily for AI or preqnancv testing. 
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-~ -- - ·-R~ Homltsse~ttle,gontle ~~~ purpost, big 1lthorning. wild Cltlle, 6-ol puf110st, vet clinics, 
I or Cltlle, OIII·IIIIIIAI feedlots. wild e~ttle, horned Cltlle, good huif miaed Cltllo sillS lbecoust 
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1111 gall his 10 bt lfiiCI .._ lllltwo liml. Whin AI ond IIIII"'"CY IIUrdy lnllllgh to withslond 
!lldjullld 10 Cllch bott0111 pivots} llllillnllllprimory conlllnl hllvy Ullgl) 

lllilllsoldill-llizlll - oflllllllldgaiL 
Worninp Mochlniam requires .. 11u1 Be Clrtful not to Cllch Mort liklly to chokl thin Moch1nilm requirn Clrtful 

-.-Htldond 1111 onirnll's logs or k- I stlf·colclllr, scissors, or mlinllnlnCt 10 ........ 
.......... injuria moy raull 1111- 1111 two hllvn of fuiJ.oponing llonchion. j1mming. Animll moy trip 
ff 1111 .... Ill lllowld 1111 gate or 1111 onirnll moy onr 1111 loww gate 1r1ck 
to slim into 1111 gall. bt io1urtd. ff ~ becornn eacited. 

Self-catcher. ldlllora-stenctwon, end ful.opening etenchion hudflt• ere eveilllble in modela with either 1 
ttraight or curwc:l atencNon. Refer to the text for chcuuion on choking hu8nl \IWIIUI hMd control. 

Source: T. Grandin (1980). 

A curved-bar stanchion is a good compromise between 
control of the animal's head and protection from choking. 
It is more likely to choke than a straight-bar stanchion, 
but it is safer than a positive type gate. A nose bar is 
not needed for ear implanting or tagging, if the animal is 
backed up in a stanchion headgate. 

The problem of choking in a curved-bar stanchion or 
positive type headgate can be reduced by adjusting the 
squeeze sides of the chute. The V shape of the chute should 
support the animal. The proper ~pacing at the bottom of the 
squeeze sides is 6 in. for 250 to 400 lb calves, 8 in. for 
600 to 800 lb animals, and 12 in. for cows and most fed 
steers. The space should be 14 to 16 in. for large bulls. 
The measurements are taken on the inside of the chute at the 
floor level. The best type of chutes have two squeeze sides 
that fold in evenly when the squeeze is applied. 

Operator Skill Important 

Results .of a survey conducted by the author indicated 
that the ma~n cause of handling accidents in hydraulic 
squeeze chutes was a careless operator handling cattle too 
fast. The skill of the operator affected the incidence of 
choking and escape from the squeeze chute (tables 2 and 3). 
Problems such as balking and falling while exiting from the 
squeeze chute were largely determined by conditions such as 
slick floors or shadows in the handling facility. You 
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should be able to do a better job of operating your squeeze 
chute than that indicated by the percentages on tables 2 and 
3. 

TAILE 2-Effwt ef Cettll a..- 111111 O,...,.a 11110 11 ... Fr...-r 
ef llllllllill Accillllta 11 H,...lic ...... CMIII 

A-I• 
A-for A-for , .... -of Siotlt 

AM22 121- - a.._wltlo ·-s.._ a,_ a,_ ·- a... 
1215DIIIMI 11211111M1 IMIIIIMI .... .... 

Mild chollt 0.40% 0.17% 0.77% 17 3.00% 

SM!e chollt 0.30% 0.17% 0.40% 18 2.00% 

Entry bile 11.25% 10.30% 12.40% o·· 30.00% 

Eait bile 15.20% 17.90% 12.00% 0 25.00% 

Parlill NC1P1 2.30% 3.90% 0.55% 10 11.00% 
Totll 8SC1P1 0.74% 1.00% 0.20% 14 5.00% 
Filling 4.90% 7.30% 2.00% 5 15.00% 

Heldglll leg 2.50% 2.20% 3.00% 12.00% 

• All occurred in the ume feedlot. 
• 'Beat balking sc:ore: entry balk 1.00%. exit balk 3 .00%. 

TULE 3-fr~•-Y If H111Mi11 Acci41111 il Hytlraalic· 
Stallclli11 HlllllpU S.-ze Cl11t11" 

0--ofdiiW-.... 
Ruahing 11111 
c.r-.nas· 
lnuparilncld 
operator 
Ellctric pale in 
front of the chute 
Brehmlncltlll 
blctllll up after ,.... 
long horns 

C11elessness 
Slick, amooth 
concrltl floor in 
front of chute 
Rushing 

hr ....... lloly'' 
11230-W ..... ... , ...... ., ... 

foll'r-._t 
1121_W...,.2H "'" .., ... 

Mild Choke 
Severe Choke 
Entry Balk 
Exit Balk 
Partial Escape 
Total Escape 
Falling 
Headgate Leg 

0.00% 
0.11% 

10.95% 
13.90% 

2.20% 
1.1B% 
4.68% 
0 .88% 

45'11 Cootnttd 

0 .88% 
0.30% 

12.70% 
15.65% 

1.39% 
0.07% 
3 .15% 
3.77% 

*Bowman and Trojan hydraulic squeeze chutes. 
• • Cattle received an implant of growth promotant in the ear. 

No other treatment was given. 
• • *The sample consisted of both Brahman-cross and 

English-type cattle. 
tIn places where no Brahman or Brahman-cross cattle 
are handled the percentages should be lower. 
Full processing consisted of a minimum of two brands, 
two injections, an ear implant, and at least one other treatment 
such as deworming, or pour-on insecticide. 

,.. ___ .,:~,:_ ,,ftftft\ 
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Different breeds of cattle react differently to han
dling (Ewbank, 1968~ Tulloh, 1961). More handling accidents 
occurred when Brahman-cross cattle were being handled. The 
Brahman-cross cattle had more total escapes and partial es
capes. A partial ecape was recorded when the animal was 
caught around the middle by the headgate. 

Choking in the headgate occurs when the headgate ap
plies excessive pressure to the carotid arteries or the wind 
pipe (White, 1961~ Fowler, 1978). Excessive squeeze pres
sure in a hydraulic squeeze chute can also cause choking. A 
hydraulic chute is safe if the pressure relief valve is set 
correctly. In fact it may be safer for both man and animal 
because the dangerous levers are eliminated. At several 
feedlots, some cattle died several days after going through 
the hydraulic squeeze chute. The animals weighed over 600 
lbs and appeared to have pneumonia. An autopsy revealed 
that the cattle had been ruptured internally due to exces
sive squeeze pressure. 

Cattle can also be injured if a fast-moving animal is 
stopped suddenly by clamping the headgate around its neck. 
Examination of beef carcasses revealed old healed injuries 
to the back and neck. Even if the animal appears normal it 
can sustain a spinal injury if it slams into the headgate. 
A skillful squeeze chute operator can slow the animal down 
in the squeeze before it reaches the headgate.. Rubber 
strips can be placed on the headgate to absorb shock and 
help reduce injury. Old, split motorcycle tires will work 
well. 

Too many people try to set the world speed record for 
working cattle and they end up injuring a lot of animals. 
The survey indicated that a skilled crew can actually handle 
more cattle per hour by handling them gently and skillful
ly. A four-person crew using a hydraulic stanchion-type 
chute in a well-designed circular cattle working facility 
could catch an animal and place an ear implant every 15 sec
onds. The crew could also brand, vaccinate (up to four in
jections), and ear implant an animal every 45 seconds. In 
60 seconds the crew could castrate, brand, vaccinate, ear 
implant, and give at least one other treatment such as pour 
on insecticide or clip a tail (Grandin, 1980b). When the 
crowding pen was filled with cattle, these timed procedures 
could be achieved without rushing. If a crew goes faster 
than these times, they will be doing a sloppy job and may be 
injuring the cattle. 

DIPPING VAT DESIGN 

Building a slide to make the cattle slide into the dip 
vat on their rear ends is wrong. The animal should be pro
vided with good footing as it enters the water (Grand in, 
1980c). 

A 9 ft downward sloping, hold-down rack (figure 6) pre
vents the animals from leaping to the center of the vat. 



1158 

Figure 6. A grooved or cleated ramp with a nonslip surface 
enables the animal to enter the vat without hesi
tation . The steep drop off is hidden under the 
water. A 9 ft. adjustable hold-down rack makes 
the animal dive in and immerse its head. The 
distance between the hold-down rack pivot and the 
floor is 5 ft. The cleated portion of the ramp 
is 6 ft. long and on a 20 to 25 degree angle. 
The 45 degree angle porti on is 4 ft. long 
(Grandin, 1980c). 

The hold-down rack forces the animals to immerse their heads 
instead of being pushed under with a forked stick. It also 
helps prevent the chemicals from splashing out. Splashing 
can be further reduced by installing a 3 in. pipe along the 
inside and top edges of the dip vat. The pipe should be 3 
to 4 ft above the surface of the water. 

Each animal enters the vat by walking down a 6 ft grad
ual declining ramp that is on a 20° to 25° angle. This ramp 
has deep grooves in the concrete to provide the animal with 
good footing. The grooves should be 2 in. deep and 8 in. 
apart. The purpose of the ramp is to orient the animal's 
center of gravity towards the water. The steep drop-off is 
hidden under the water, but the ramp appears to continue on 
into the water (figures 6 and 7). When the animal steps out 
over the water it falls in. The ramp must have a nonskid 
surface or the animal may become scared and attempt to back 
out. 

If both large and small cattle are going to be dipped, 
the entrance should be equipped with antibunch gates. These 
7 ft gates allow only one animal to enter the vat at a 
time. The antibunch gates work on the same principle as 
the trigger trap one-way gates that are used to trap wild 
cows at the water hole. The opening between the ends of the 
two gates is adjusted to equal the width of one animal. The 
gates act as a valve to slow down incoming cattle. One of 
the anti bunch gates can be spring loaded. The entrance 
should also be equippped with a semicircular block gate or a 
sliding gate to shut off the flow of cattle. A stanchion 
headgate powered by hydraulics also works well for a shut
off gate. 
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Figure 7. Cattle enter the vat and immerse their heads. 
They do not need to be pushed under with a forked 
stick. The hold down rack is easily constructed 
from 10 ga. steel &!d pipe. 

Stairsteps are the best type of ramp for exiting from a 
dip vat. A steeper ramp can be used in a dip vat than for 
loading because the water supports the animal. Dip vat exit 
steps can have a 6 to 7 in. rise and a 12 in. tread width. 
The steps must be grooved to prevent slipping. 

Drip Pen Design 

A divided drip pen is recommended for dripping. When 
the cattle are drying on one side, the other side can be 
filled (figure 8). Figure 9 illustrates a dipping system 
layout with curved lanes and angled drip pens. Each side of 
the drip pen should be 30 to 40 ft long and 16 ft wide. The 
drip pens should be sloped 1/4 of an inch every foot towards 
the vat. The drip pen should be curbed with an 8 in. high 
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Figure 8. Divided drip pens with remote controlled exit 
gates. 'l'he pipes go to cylinders to operate the 
gates. 'l'he advantage of remote controlled gates 
is they are labor saving and they allow the 
handler to open the gates without entering the 
flight zone of the cattle. 

curb. To prevent the cattle from slipping, the drip pen 
floor should be scored in an 8 in. diamond pattern. When 
the wet concrete is scored, the last pass should be made 
towards the vat so that the water will drain more easily. 

Since often either hydraulic or air pressure is avail
able at the site, placing cylinders on the exit gates is 
recommended. This will let the cattle out by remote con
trol. The exit gates can be opened without the handler en
tering the flight zone of the cattle. In conventional sys
tems, the cattle often become agitated when the handler 
walks up to open the gates manually. In some instances, the 
cattle will ram the fences and attempt to jump back into the 
vat when the handler approaches. 

The drip pen exit gates and the dividing fence in be
tween the two drip pens should be solid. This prevents the 
cattle that are confined on one side from pushing on the 
gate and attempting to follow the cattle that have just been 
released. If Brahman-cross cattle are being dipped, a one
way gate should be installed to prevent them from reentering 
the vat. 
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Figure 9. Dipping vat system with curved lanes. A squeeze 
chute can easily be incorporated into this lay
out. A 14 ft gate positioned in front of the 
squeeze chute can be used to divert animals you 
do not want to dip. English measurements for 
aetric measurements are: inner radius of curved 
holding lane 9m (30 ft) J width of holding lane 
and length of crowd gate 3.Sm (12 ft)J and inner 
radius of the single file chute Sm (16 ft) 
(Grandin, 1980a). 

To help keep the vat clean, the single-file chute and 
the crowding pen should be installed to prevent hair and 
manure from reentering the vat from the dip pens. The sump 
should have a valve to divert rain water that falls on the 
drip pen away from the vat. It is also wise to install a 2 
ft wide curbed concrete apron alongside the vat. 

To help keep the vat clean, the single-file chute and 
the crowding pen should have a concrete floor to prevent the 
animals from tracking dirt into the vat. This floor should 
be washed down after each dipping session. 

Agitation and Aeration 

Regular agitation and skimming off of floating debris 
will keep a dip vat cleaner. A vat that is left standing 
will quickly become stagnant and foul smelling. An easy way 
to agitate a vat is to install an airline in the bottom. 
The line should be a 1 in. pipe with 1/16 in. holes drilled 
at 5 in. intervals. The pipe is mounted 1 to 2 in. off the 
vat bottom. Two rows of holes are drilled on a 45° angle 
facing downward on both sides of the pipe ( Saulmon, 1972). 
Connect the pipe to an air compressor capable of delivering 
0.5 cu ft per minute at 40 psi per foot of pipe. 

Frequent agitation of the water with the air compressor 
wil aerate the water and prevent it from becoming septic and 
foul. Good results have been obtained by connecting a timer 
and a solenoid to control the release of air. A 30 sec 
blast of air everv 30 min almost comoletelv eliminates bad 
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Filtering and Cleaning 

The installation of a filtering system can double the 
life of the chemicals in the vat. Use of a Hydrasieve 
sloping screen to remove solids from the vat has reduced 
chemical disposal requirements by 50% and pesticide usage by 
30% (Sweeten, 1976; Miller, 1975). Almost twice as many 
cattle can be dipped before the vat requires recharging. 

A cleaning system with a Hydrasieve is very simple. It 
consists of a 28 in. wide Bauer Hydrasieve screen with a .2 
in. screen spacing. A 3 in. centrifugal trash pump brings 
the water to the top of the screen. Don't use a smaller 
diameter pump, it will clog up. The water runs back through 
the screen and the solids fall off the screen into a con
tainer. The water returns to the vat by gravity. When this 
system is built, the suction line should be exposed. 
Don't bury the suction line under the slab. If you get an 
air leak, you will not be able to fix it. The water-return 
lines and other pipes may be buried. 

Another type of cleaning system is a sluice box or set
tling basin. This system can also double the life of the 
vat. The advantage of the sluice box or settling basin is 
that it is inexpensive. The use of this system and a 
Hydrasieve together may enable you to quadruple the life of 
the chemicals in the vat (Sweeten, 1982). 

The Hydrasieve removes the bigger solids, and the 
sluice box or settling basin removes the fine dirt. Set
tling systems can vary in capacity from 300 to lOO ga. The 
bigger systems will remove more solids but they are harder 
to clean. An easy sluice box system to construct consists 
of a metal or concrete box 10 to 18 ft long and 2 ft deep. 
The box contains a number of removable baffles. The highest 
baffles should be located at the end where the dirty water 
enters. The box should be narrower where the dirty water 
enters and becomes wider as the discharge point is reached. 
Two ft wide at the entrance and 4 ft wide at the discharge 
point will work well. The idea is to make the water move 
very slowly at the discharge point so the solids will be 
left in the bottom of the box. The water should flow 
through a 300 gal box at a rate of 25 to 66 gal per min 
(Sweeten, 1982). The sluice box or sedimentation tank must 
be run at least 4 hours for every 1000 cattle dipped. It is 
of the utmost importance to keep the sluice box clean. If 
it is not cleaned out regularly, it will put dirt back into 
the vat. After each use, the baffles should be pulled out 
and the box cleaned out with a shovel. 

A good way to design a cleaning system is to connect 
the Hydrasieve and the sluice box in a tee circuit. By 
using two valves, the larger portion of the pump output is 
directed to the Hydrasieve and the smaller portion of the 
output is directed to the sluice box. If the flow rate is 
too great the sluice box will not work. Sluice boxes or 
settling basins must be used with care when using wet table 



powders because they will remove the chemical. 
the pesticide manufacturer. 

Chemical Disposal 
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Check with 

Haphazard dumping of used chemicals around a feedlot or 
ranch is not recommended. Used dip can be evaporated in a 
shallow concrete basin (Fairbank et al, 1980). For large 
feedlots in the Southwest the evaporation basin should hold 
three times the vat volume and the water level should be 
less than 2 ft deep. In high rainfall areas, an evaporation 
basin should have cover. Check with a local engineer to 
determine evaporation rates for your area. Each state has 
its own regulations on pesticide disposal. Check with your 
own state. 
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HANDLING FEEDLOT CATTLE 

Temple Grandin 

Herrick (1979) reports that on a national basis 1 to 2% 
of all feeder cattle die within the first six weeks after 
they enter the feedlot. Losses in light (250 lb to 350 lb) 
calves arriving in southwestern feedlots can rise to 2 to 5% 
( Add is , 19 8 0 ) • 

These calves are shipped in by truck from Florida, Ten
nessee, Kentucky, and other southeastern areas, to Arizona, 
Texas, and southern California feed lots. During the long 
trip, the calves become dehydrated, stressed, and shrunk. 
In many instances, they are just pulled off the mother cows 
and taken to the sale on the same day. About 30% to 45% of 
all southeastern calves are castrated on arrival at Arizona 
feedlots (Grand in, 1980). Calves that are castrated after 
arriving at the feedlot will have 18 lbs less gain (Addis et 
al., 1973). Many of the calves arrive at the feedlots with 
no vaccinations. If the producers in the Southeast would 
just vaccinate the calves, this would prevent a lot of 
health problems. In the Midwest, many producers fully 
precondition calves before selling them. Phillips (1982) 
suggests that handling at the farm and getting the calves 
used to mixing with strange animals would help to reduce 
stresses. He reported that calves that are accustomed to 
being handled have a lower corticoid level. 

CARE FOR FEEDLOT CALVES 

\"lhy is there such a problem with stressed calves? The 
cattle industry is fragmented. Each person along the mar
keting chain tends to pass the losses on to the next person 
in the chain. The small rancher in the Southeast is not 
going to precondition his calves unless he gets a premium 
price. Full preconditioning consists of weaning, vaccina
tions, castration, dehorning, and bunk breaking. 

Many preconditioning studies show conflicting results. 
Full preconditioning (consisting of 50% concentrate feeding 
and preweaning for 30 days) did not improve subsequent feed
lot performance of calves in Texas, ( Cole et al. , 1982). 
Ot:hPr !': t:nn i P!': r.onnnr.t:Pn in the midwest indicated that full 
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preconditioning was definitely recommended (Herrick personal 
communication). Most researchers agree that all calves 
should be vaccinated 2 to 3 weeks before they leave the 
ranch of origin. This will provide time for the buildup of 
protective immunity before they are shipped. The problem of 
shipping fever and stress is compounded when animals pass 
through many sale barns and markets on the way to the feed
lot. Sheldon ( 1981) found that if a load of calves is ob
tained from four or more sale barns, 80% or more of the 
calves will have to be treated for sickness after arrival at 
the feedlot. •comingled calves not protected by any immuni
zation, are prime candidates for Bovine Respiratory Disease 
Complex," (Herrick 1982). 

Most of the sale barns in the Southeast do not provide 
water or feed for the calves (Phillips and Cole 1982). This 
is a situation which definitely needs to be corrected. A 
lack of feed and water may increase stress. Mills (1962) 
found that fasted sheep reacted with a greater output of 
corticoids in response to transit stress. After a calf has 
been starved, it takes two weeks for the rumen to recover 
(Cole 1982). 

Fortunately, there is less cattle trading now, and most 
calves go through only one or two auctions before they 
reach the order buyer. When you buy calves, make sure that 
your order buyer has obtained them from less than three dif
ferent auctions. .Avoid buying cattle that have been traded 
by speculators. This is most likely to occur when the mar
ket is rising. Speculators will buy a load of calves and 
then sell them at another auction down the road in hopes of 
getting a better price. This is a practice that should be 
stopped. Hopefully, computer sales will reduce the need to 
physically move calves through auctions. Then the specula
tors and the trader can trade on the computer and live cat
tle would not have to be moved every time a transaction is 
made. 

Feeder calves should be kept at the order buyer's barn 
for as short a time as possible ( Cole 198 2) • Research has 
shown that feeding ·concentrates at the order buyer barn is 
helpful in super-stressed calves (Horn 1980). Feeding a 
high energy diet at the order buyer's barn improved the ani
mal's ability to resist stress 3 weeks after arrival at the 
feedlot (Phillips 1982). The results of concentrate feeding 
research have been variable. The variability in the re
search results is probably due to some calves refusing to 
eat the feed. This could be due to inadequate trough space 
and competition between animals. 

Receiving Procedures 

Long-haul feeder calves become tired and stressed. 
Their rumen function will be impaired because transportation 
imposes an additional stress on rumen function over and 
above the stress of fasting ( Galyean et al., 1980). New 
feeder calves should be processed as soon as possible after 
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arrival at the feedlot (Addis et al., 1980). Processing 
consists of vaccinations, growth-promoter implant, horn tip
ping, dipping, and castration if needed. Prompt processing 
is essential to ensure that the unvaccinated calves develop 
protective antibodies before viruses incubating in their 
bodies attack them. The calves should be rested overnight, 
but processing should be conducted within 72 hours (Sheldon, 
1981). Delayed vaccination for 2 to 3 weeks is not recom
mended. To reduce stress, many feed lots in Colorado and 
Texas are ear tagging their cattle instead of branding 
them. Sorne feedlots are still branding pen numbers in addi
tion to the owner brand. Branding pen numbers is a practice 
that should be discontinued because branding on the rib 
causes a setback in gains (Addis et al., 1973). A hide with 
multiple brands will be discounted about $5 (Kilik, 1976). 

Receiving-Pen Design 

Each truck load of new feeder calves should be placed 
in a separate pen. This will help prevent the spread of 
disease. Each 450 lb calf needs 125 sq ft of dry space. 
These recommendations are for dry southwestern feedlots 
(Grandin, 1981). 

If very small 200 lb to 350 lb calves are being receiv
ed, it is advisable to split each truck load into groups of 
15 to 20 head. This enables feedlot employees to observe 
them for sickness more carefully. Joe Clark, feedlot veter
inarian for Miola Bras. Feed lot in the Imperial Valley is 
using this approach. Each small calf should have at least 
25 sq ft for every 100 lb of body weight. Careful observa
tion for sickness is essential. If a calf has lost 20% of 
its lung capacity to sickness, it still looks normal. Each 
day that it misses being treated, it will lose another 10%. 
Loss of lung function will ocur even faster in calves weigh
ing less than 250 lb (Sheldon, 1981). 

When calves arrive at the feedlot some may refuse to 
drink from an automatic water trough. When the float turns 
the water on, they get scared and back away. Calves have 
actually died of thirst because they have been afraid of the 
water trough. A good system for watering new calves is a 
long narrow water trough about 20 ft long. The water in the 
trough flows continuously to entice the calves. The flowing 
water will sound like the stream they drank from at the 
ranch of origin. 

Large round stock tanks are another good water source. 
Many calves are accustomed to this system. It is advisable 
to feed new arrivals before they drink. This will keep 
thirsty calves from getting overloaded with water. 

New calves need plenty of bunk space because they have 
a tendency to eat all at once. More mature cattle learn to 
take turns and can get by with very little bunk space. 
Ralph Durham, Texas Tech University, feeds his new arrivals 
from a series of large tubs on the ground. This helps to 
encourage eating and reduces competition over food. Feeding 
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New calves should get some milled ration into them 
promptly after arrival. Research conducted by Lofgreen et 
al., (1980) indicated that feeder calves stressed from tran
sit regained purchase weight faster and had more efficient 
gains on a diet consisting of 50 to 75% concentrates compar
ed to a diet consisting of 25% concentrates. Cole ( 1982) 
reported that providing l. 5% potassium and living lacto
bacillus in the receiving diet was helpful. You should con
sult a nutritionist for specific recommendations on diet. 

Processing New Calves 

Stressed calves need to be handled gently. Limit the 
use of electric prods. Electric prods should be used only 
when moving calves into the squeeze chute and not in the 
holding pens. A good tool for moving calves is a whip with 
a white flag on the end or a plastic garbage bag on the end 
of a stick. The animals will move away from the sound of 
the rustling plastic. 

Cattle should not be left crowded in the crowding pen 
or alley more than 2 hours or the stress of waiting in line 
will elevate body temperatures and mask fevers (Gill, 
1982). Ideally the calves should not have to wait in line 
for more than 30 minutes (Gill, 1982). This is especially 
important with light animals • Temperature taking and tail 
clipping should be . done by the same person. 

The various processing tasks should be evenly distrib
uted among the crew members. Calves that are receiving vac
cinations, ear implants, and ear tags can be processed in 20 
to 30 seconds. A four man crew consisting of three proces
sors and one drover can castrate a calf in 45 to 60 sec
onds. 

Vaccinating the Calves 

Another person should handle the syringes or needles to 
avoid contamination. Dirty needles can cause abscesss that 
remain in the muscle (figure 1). Abscesses have to be cut 
out at the meat packing plant. The crew must also be care
ful to give vaccines as specified by the manufacturer. Some 
vaccines are designed to be given only under the skin. If 
this type of vaccine is injected into the muscle, the vac
cine may irritate the muscle and cause an abscess. Another 
bad practice that can cause abscesses is pouring vaccines 
into a bag or other container. If the bag becomes contami
nated, abscesses may occur. 

The processing area should be equipped with a clean 
table to hold all the vaccines and needles. A good system 
is to cut holes in a table top to hold stainless steel 
pans. The pans hold sponges that are soaked in disinfec
tant. The needle is rubbed on the sponge after each vacci
nation or ear implant (figure 2). This method is good for 
keeping ear-implant needles clean. A dirty needle can cause 
an infection that will wall off the pellet and the animal 
--·· --~ --~ .a..\...- ~ •• .,, ---··•\.... _____ .L,: __ -~~--..1.. 
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Figure 1. Dirty needles and sloppy vaccinating practices 
caused this abscess. Cleanliness during proces
sing is essential to prevent this. 

Some precautions on vaccinating cattle need to be men
tioned. Chemical disinfectants should never be used to 
clean syringes that have been used with live-virus vac
cines. The disinfectant will destroy the vaccine. Live
virus vaccines must be kept in the shade. Sun and heat will 
destroy the vaccine quickly. Reconstitute one bottle at a 
time. 

Processing Facility Design 

Well-designed handling facilities will help reduce 
stress and injuries. If your feedlot specializes in small 
250 to 400 lb calves, a separate processing facility should 
be built for small animals. This will avoid the problem of 
calves turning around and being difficult to handle in 
chutes that are too large. A single-file V chute for 200 to 
400 lb calves should be 14 in. wide at the bottom and 28 
in. wide at the top. The height of the V chute is 54 in. 
If larger (400 to 800 lb) animals are handled, the V chute 
should be 16 in. wide at the bottom, 32 in. wide at the top 
and 60 in. high. Small hydraulic chutes are available for 
handling calves and are recommended. There are some really 
nice hydraulic tilting chutes on the market. 
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Figure 2. A table with pans for disinfectant-soaked sponges 
will keep your implant needles and vaccination 
needles clean. 

Figure 3 (Grandin, 1981) illustrates a curved process
ing facility for calves and feedlot cattle. The single-file 
chute should have a minimum inside radius of 12 ft. This 
layout will accommodate a standard prefabricated round 
crowding pen and a curved single-file chute. If you plan to 
use this layout with large animals, it is advisable to in
crease the inside radius to 16 ft. Figure 1 is equipped 
with a sorting gate in front of the squeeze chute headgate. 
This is useful for diverting animals that have partially 
escaped from the headgate back through the squeeze. At
tempting to handle an animal that is caught in the headgate 
by its hips can cause injuries to both the animal and a 
person. (More specifications on facility design are found 
in the author's other papers at this school.) 

Make Your Work Area Washable 

In many older feed lots, the processing and hospital 
areas are almost impossible to wash because they do not have 
proper drainage. When a new facility is being planned, 
there must be a provision for draining the wash water away 
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Figure 3. Curved layout for processing feedlot cattle. 

from the facility. The squeeze chute, single-file chute, 
and the crowding pen should be washed down after each work
ing day (figure 4). Concrete floors should be sloped 1/4 to 
1/8 in. per foot towards the drain. The concrete slabs need 
to have curbs to contain the wash water and direct it to a 
drain. The curb prevents the water from running off the 
slab and making a mud hole. 

The best type of drains are open ditch drains, which 
are constructed outside the areas where the cattle walk. 
For easy cleaning, the ditch drain should be slightly wid
er than the width of a shovel. Figure 5 illustrates a drain 
with a sloped sump, which is easy to clean out with a shov
el. Another good drain design is to locate the drain di
rectly under the squeeze chute. The squeeze has a grating 
floor. The single-file chute and area around the chute are 
sloped towards the drain. The work area surrounded by the 
curb must be small enough to wash easily. 

All central processing areas and hospitals need a sink 
and running water for washing syringes and equipment. A re
frigerator and a weather-proof storage space for medicines 
are also needed. Hoses for wash down must be large diameter 
fire hoses and plubmed into a 3 in. pipe. Small garden 
hoses are too small to be effective. 

ANIMAL WELFARE 

I was asked to discuss animal welfare at this confer
ence. While working on building and designing cattle-hand
ling facilities, I have witnessed many incidents of gross 
abuse of cattle. From my travels I estimate that 15% of 
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Figure 4. Processing facilities should be washed down 
after every working day. Well designed floors 
and drains are essential for easy wash down. 

k-~ ~~ 114 
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Figure 5. This sump can be installed in drain ditches. 
The sloped section makes it easy to clean out 
with a shovel. 
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u.s. feedlots and ranches are allowing gross abuse of 
animals to occur on a regular basis. I have seen the head
gate of a chute slammed on a calf's head repeatedly and a 
cowboy try to poke an animal's eye out with his finger. 
During building projects, the construction crews have been 
shocked at the abuses that occurred almost every day on some 
feedlots or ranches. Abusive livestock handling is a prob
lem that the beef industry must correct so that feedlots and 
ranches that are doing a good job are not penalized for the 
abuses of others. 

Dirty processing and hospital areas are other feed lot 
problems. Approximately 50% of the feedlots have filthy 
cattle-handling facilities. Rough handling and dirty facil
ities are often located at custom feedlots. These feedlots 
make their money from selling feed for their customer's cat
tle. Feedlots that own a high percentage of their cattle 
often have better processing and doctoring practices. 
People take better care of things that belong to them. 

I have visited many feedlots where everything in the 
yard is well managed and clean except the processing area. 
The processing areas might be an island of filth and rough
ness in the middle of a beautiful feedlot. Most of these 
operations would never allow their mill to be managed this 
badly. Part of the problem is the use of contract crews who 
are paid on a piece-work basis. One of the biggest animal 
welfare problems is rough handling and physical abuse of 
cattle. 
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REDUCING TRANSPORTATION STRESSES 

Temple Grandin 

Improved transportation and handling methods can save 
money. Seven to ten percent of all feedlot steers are 
bruised during handling, loading, transporting, and weigh
ing. The discounting on the sale price for bruised (dam
aged) meat costs the producer an average of $57 per 100 head 
of fa·t cattle marketed (Rosse, 1974). Thirty pe.rcent of all 
the bruises occur in the valuable loin area. Livestock Con
servation Institute estimates that the beef industry is los
ing '$22 million annually from bruises that cause damage to 
the marketed beef. A feedlot with rough handling has twice 
as many bruises as . a feedlot with gentle handling. A survey 
I conducted indicated that cattle sold live weight had 14% 
discountable bruises and the carcass cattle had only 8%. 
The producers were more motivated to handle cattle carefully 
when they were sold on a carcass basis because bruises 
showed as the carcass hung in the cooler and the producer 
received a penalty price. A study by Marshall (1977) indi
cated that people take better care of livestock that belong 
to them. Cattle hauled by contract truckers had more 
bruises than cattle hauled by a packer's own truckers. A 
few bad truckers often account for many of the bruises 
(Rickenbacker, 1958). 

Horns will greatly increase the amount of bruising. 
Loads of horned cattle had twice as much bruise trim com
pared to loads of polled cattle ( Meischke, 1974). Ramsey 
(1976) found that tipping the horns will NOT reduce bruis
ing. The answer to the bruise problem is to dehorn your 
baby calves or to breed polled cattle. Thin cows have to be 
handled gently because they bruise more easily than steers 
(Wythes et al., 1979). Interior surfaces in livestock han
dling facilities must be smooth. Structural members such as 
posts should be on the outside of the fences to prevent 
bruises. 

SHRINK 

Range cattle that have been placed in unfam i liar pens 
will shrink more than cattle held in familiar pens 
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(Brownson, 1979). You can reduce shrink losses by handling 
livestock quietly and with little excitement. During hot 
weather it is advisable to ship during the night or in the 
early morning. Psychological stresses can contribute to 
shrink losses. Calves that have been preconditioned prior 
to shipping will shrink less than calves that have been 
weaned at shipping time (Woods et al., 1973). Calves that 
have become accustomed to transport will shrink less and 
animals that have become accustomed to hand! ing procedures 
will be less stressed. Calves lost less weight the second 
time they were transported (Ried and Mills, 1962: Hails, 
1978). 

Transporting your livestock directly to the packer will 
help reduce shrink losses. Mayes, et al. (1980) found that 
feedlot cattle hauled for 52 mi had higher carcass yields 
than cattle hauled for 373 mi. Shrink can be reduced by 
providing water up until the time of transport. It is im
portant to have water continuously available so that the 
animals do not engorge themselves shortly before loading. 
Tissue shrink can start soon after loading, especially if 
the animals get excited. Asplund (1982), found that in many 
instances loss of gut fill was a minor portion of the over
all shrink. A portion of the shrink occurs early in the 
journey when excited animals urinate,·sweat, pant, and defe
cate. 

A continuous water supply prevents the animal's tissues 
from losing water. Tissue shrink starts quickly when the 
animal is being transported, but it takes time to regain the 
tissue weight loss after the animal is able to drink on 
arrival. After unloading, long-haul cattle should be fed 
and allowed to eat before they are allowed to drink. This 
will help prevent engorgement. 

The type of feed the animals have been on also will af
fect the amount of shrink. Cattle that have been fed con
centrates will shrink less than cattle that have been on 
green feed. Typical shrink figures for feeder calves 
shipped during the fall for 600 miles is 7.2% to 9.1% (Self 
and Gay, 1972). 

WIND CHILL 

Many people do not realize that the wind whistling 
through a truck can chill the animals. If a truck is 
traveling at 40 miles per hour on a 32° F. day the wind 
chill factor will be a chilly -20° F. (figure 1) for cattle 
with summer coats. During cold weather the nose vents in 
trucks should be closed. If the truck is being hit by a 
stong cross wind it may be advisable to cover one side. 

The important thing is to keep the animals DRY. If the 
hair becomes wet it loses its ability to insulate the animal 
from the cold. Wetting a calf has the same effect as lower
ing the outside temperature 40° to 50°F. Dry cold weather 
is usually less dangerous than wet weather around 32° F. 
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Even during very cold dry weather the coat retains its abil
ity to insulate. Freezing rain is very hazardous and many 
animals have been lost due to wind chill under these condi
tions. 

Ames Wind Chill Indexes 

For Cattle with Summer Coats and 
Shorn Sheep (Dry Animals) 

Wind speed mph 
10 
20 
30 
40 

Actuel Tempttreture (Fehrenhelt) 
-10 0 10 20 30 40 50 
- 20 -:..1o o 9 19--29 39 
-37-27-17 -7 2 12 22 
-53-43-33-23-13 -3 6 
-60-50-40-30-20-10 0 

For Sheep with Full Fleece (Dry Animals) 

Wind Speed mph 
10 
20 
30 
40 

Actuel Tempttreture (Fehrenhelt) 
- 10 0 10 20 30 40 50 
- 10 0 9 19-29 39 49 
- 13 -3 6 16 26 36 46 
-20-10 0 9 19 29 39 
-31-21-11 -1 8 18 28 

Figure 1 

There is no such thing as a single ideal temperature 
for an animal. The ideal temperature or thermal neutral 
zone, in which the animal feels neither hot nor cold is 
based on many factors, including wind speed, hair coat 
length, wetness, condition, and the level of nutrition. The 
amount of wool or hair will also affect the ability of the 
animal to withstand cold (figure 1) (Ames, 1974). 

TRUCK TRAILER DESIGN 

The design of the trailer can have an effect on the 
amount of bruising. In the West, side-loading trailers are 
used that unload through the side instead of through the 
rear. More bruises occur in this type of trailer because 
the cattle have to turn a 90° corner when they leave the 
trailer. If the animal becomes excited or rushed by the 
handler, it can easily bruise its loin on the door frame. 
The width of the door can have a significant effect on the 
amount of bruising. Replacing the standard 30 in. door with 
a door which was 42 in. wide at the top and tapered at the 
bottom reduced bruises. Tapering the door forced the animal 
to walk through the center and kept its hips from catching 
on the door frame (Grandin, 1980a). 
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There are still many unanswered questions about venti
lation and the effects of exhaust fumes on livestock. 
Coleman and Sheldon (1974) reported that when the top of the 
exhaust stack was even with the trailer roof line, the 
calves on the top deck subsequently gained weight faster 
than the calves on the bottom deck. Calves loaded into 
trucks with low stacks 12 to 24 in. below the roof line 
gained faster if they rode on the bottom deck. Bottom-deck 
calves on trucks with high stacks may have been subjected to 
fumes sucked up in the vacuum that forms behind the trail
er. Fortunately most trucks have higher stacks. Very few 
vehicles now have stacks 24 in. below the roof line. A re
cent study by Camp et al. (1981) indicated that there were 
no consistent differences in the average daily gains of 
calves transported on the bottom or top decks of a trailer. 
All the trailers surveyed were pulled by tractors with stack 
heights of 1 to 11.8 in. below the roof line. The elimina
tion of the very low stacks could account for this result. 
Air movement through trailers should be researched. Muir
head (1982) is conducting studies on trailer streamlining to 
improve fuel efficiency and wind tunnel tests to determine 
air flow patterns inside the trailer. 

Excessive vibration in a livestock trailer can be 
stressful to animals. Inflating the tires to 90 to 120 psi 
(to above mfg. specs.) prolongs the life of the tires but it 
greatly increases the vibration levels imposed on the live
stock. Over-inflated tires also reduce the life of the 
trailer. In an aluminum trailer, the greatest amount of 
vibration occurs over the rear axles (Stevens and Camp, 
1979). 

SPACE REQUIREMENTS 

Loading a truck correctly is essential for safe trans
port. Loading too few or too many animals can result in in
juries. Livestock Conservation Institute has published 
recommendations for space requirements for different types 
of livestock (figures 2, 3, 4). Avoid overloading a truck 
with horned cattle. Too many animals can double the amount 
of bruising. If tiny baby ("bob") calves are being hauled, 
allow 2.9 sq ft per 100 lb calf and 3.5 sq ft for a 150 lb 
calf (Seubert, 1982). 
TRUCKING TIPS 

1. Use partitions to separate species transport
ed on the same truck. 

2. Clean trucks after each load to prevent the 
spread of disease. 

3. Check truck load regularly enroute. 
4. Load and unload animals quietly; limit use of 

electric prods. However, it is better to 
give a cow a small jolt than to break her 



1180 

tail by 
loading 
lem. 

twisting it. 
and unloading 

Abusive handling during 
is still a major prob-

Truck Space Requirements for Cattle 
(Cows, range animals or teedlot animals with 
homs or tipped homs; tor leedlot steers and 
heifers without horns, Increase by 5 percent) 

Av. Weight 

600 lbs. 
BOO 

1,000 
1,200 
1,400 

Number C1ttle per 
running toot of truck floor 

(92·1n. truck width) 
.9 
.7 
.6 
.5 
.4 

Examples (1,000 lb. cattle): 
44 ft . single deck trailer-44 x 0.6 = 26 head 

horned, 27 head polled. 
44 ft. possum belly (four compartments. 10 ft. 

front compartment; two middle double decks, 25 
ft. each; 9 ft. rear compartment, total of 69 ft . of 
floor space)-69 x 0.6 = 41 head of horned cattle 
and 43 head of polled cattle. 

Measure the total lineal footage of floor space 
In· YOUR truck. 

Figure 2 

Truck Space Requirements for Calves 
(Appllee to all animals In 200 to 450 lb. weight range) Truck Space Requirements for Sheep 

Av. Weight Number Calves per 
running toot of truck floor 

(92·1n. truck width) 

200 lbs. 2.2 
250 1.8 
300 1.6 
350 1.4 
400 1.2 
450 1.1 

Examples (450 lb. calves): 
44ft. single deck trailer-44 x 1.1 = 4S head. 
44 ft. double deck trailer-SS x 1.1 = 97 head. 

Figure 3 

(Use tor slaughter sheep, load 5 percent fewer If 
sheep have heavy or wet fleeces.) 

Av. Weight 

60 lbs. 
80 

100 
120 

Number Sheep per 
running foot of truck floor 

(92·1n. truck width} 

3.6 
3.0 
27 
2.4 

Example (120 lb. sheep): 
44 ft. triple deck trailer-44 x 3 x 2.4 

shorn sheep, 302 wooly sheep. 

Figure 4 

317 

Source: Livestock Conservation Institute (1981). 



5. Accelerate vehicle smoothly and avoid sudden 
stops. 

6. Don't ship livestock that are full of green 
feed. Let them stand and empty out. 

STRESS AND MEAT QUALITY 
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Stress can have a negative effect on meat quality in 
both cattle and sheep. Stress from fatigue, fighting, cold 
weather, or lack of food can use up the animal's store of 
glycogen (muscle energy). When the glycogen store is used 
up, the meat will be darker and drier than normal. This 
"dark cutting" meat is less palatable and has a shorter 
shelf life. Cattle that are "dark cutters" will receive 
USDA downgrading and discounting for the carcass. 

The basic principle is that a long-term stress for 12 
to 48 hours will use up the glycogen and make the meat dark
er than normal, but a short-term stress, such as excitement, 
immediately prior to slaughter will tend to make the meat 
tough. Stress-related meat quality problems are more likely 
to occur in the fall and spring when the days are hot and 
the nights are cool. When the weather turns more uniformly 
cold or warm the animal's body adapts and they become less 
prone to dark cutting. 

To reduce stress, avoid mixing strange animals prior to 
loading or after they reach the meat packing plant. Every
time strange cattle are mixed they will fight to establish a 
new social order. Fighting is very stressful because large 
amounts of adrenal in are secreted. The rapid release of 
adrenalin that occurs during fighting uses up the animal's 
store of glycogen in the muscles. When this occurs, the pH 
of the meat rises and it becomes darker and drier. 

When steers fight to establish a new social order dur
ing the 24 to 48 hours prior to slaughter, they increase the 
incidence of dark cutting meat (Grand in, 19800) (figure 5). 
Fighting among bulls when unfamiliar animals are mixed will 
cause dark cutters within a few hours. When unfamiliar 
fed bulls were mixed overnight, prior to slaughter the re
sultant fighting caused 73% of the animals to become dark 
cutters (Tennessen and Price, 1980). Bulls fed for slaugh
ter should travel to the packing plant with their penmates. 
Young bulls kept in penmate groups have a very low incidence 
of dark-cutters. 

The shape of the pen that animals are held in can in
fluence their behavior. Kilgour (1978) found that bulls 
tend to use the space more efficiently in a rectangular pen 
than in a square pen. A long narrow pen maximizes the 
length of fence line space in relation to the floor space. 
Studies by Stricklin et al. (1979) indicated that cattle 
prefer to lie along the fenceline. A long narrow pen pro
vides the animals with more fence line space than does a 
square pen with the same area. The long _narrow pen works on 
the same principle as that used by people when finding seats 
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SINGLE 
FILE CHUTE 

MEAT PLANT 

PENS SMALL LOTS 

MAIN DRIVE LANE 
10ft. Wide 

ALLOW SOft Minimum 
betwftn Scale and 
Unloading Chute 

Figure 5. Stockyard for a slaughter plant with diagonal 
pens and curved chutes. One-way traffic flow and 
the elimination of sharp corners helps to keep 
animals calm (designed by Temple Grandin). 

in a restaurant. People tend to prefer booths along the 
wall instead of center tables. The use of long narrow pens 
to hold livestock at the packing plant may help reduce 
stress. Figure 6 illustrates a layout for a packing plant 
with long narrow pens on a 60° angle. Each pen holds one 
truck load of cattle, and the livestock traffic flow is one
way. Pens on a 60° angle have been used for years in feed
lots for shipping cattle. McFarlane (1976) was one of the 
first people to recognize the benefits of pens in a diagonal 
layout. 

ROUGH HANDLING 

Rough handling and the excessive use of electric prods 
is very stressful to livestock. An animal that becomes ex
cited and agitated immediately prior to slaughter is more 
likely to produce tough meat. Poorly designed handling 
facilities and rough abusive handling can greatly increase 
the amount of stress. Efficient, quiet sorting of feeder 
calves resulted in an increase of heart rate of only 7 
beats per minute. Rough handling in poor facilities result-
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ed in an increase of 4 8 beats per minute ( Stermer et al. , 
1981). A noisy environment, yelling, and dogs biting at 
livestock will increase stress (Kilgour and deLangden 1970~ 
Pearson et al., 1977). Being bitten by a dog was more 
stressful to sheep than being chased by a dog. Tiny baby 
calves should not be shipped until they are 5 to 7 days old 
to avoid stress and death loss problems (Seubert, 1982). 

Figure 6. Fighting prior to slaughter is a major cause of 
dark cutting beef. When animals fight epine 
phrine (adrenalin) is secreted, which depletes 
the store of glycogen in the muscles. The big 
Charolais on the right, disrupted the entire 
pen. Extremely aggressive cattle observed 
fighting in the packing plant holding pens 
should be removed to reduce stress. 
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