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The Cow Signals Diamond

The basic needs of the cow can be summarized by 

seven key words, which form the corners of the 

cow signals diamond. These seven basic needs are 

feed, water, light, air, rest and space, and health. 

As a dairy farmer you should always pay close 

attention to these needs, in order to ensure 

good health and welfare and optimum milk 

production. Building for the cow also demands 

special attention to the corners of the cow signals 

diamond. 
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“Saving 10 minutes of labor every day will save you one and a 
  half weeks of labor each year. With healthy cows and smart 
 work routines you can save even more”

The cows and the workers should be the priorities in barn design. 

Comfortable cows stay healthy and productive. The same is true for people, 

when they are able to work in a pleasant and uplifting environment. 

Barn design is a process in which several perspectives must be taken into 

consideration as the project takes shape. These perspectives include the 

needs of the cow, labor e�  ciency and keeping capital 

costs in check, . It is also important to ensure the barn 

design is � exible so it can cope with expansion projects 

in the future. 

A good barn provides the platform for a successful 

dairy, and no dairy farmer builds often enough to 

have su�  cient experience in designing and building a 

good facility on their own. You should seek the advice 

of others from a variety of � elds of expertise and 

experience, because such advice is essential.      

The basic design must be right, as it is virtually impossible to change at a 

later stage and it is a determining factor in the health and productivity of the 

cows in the barn. But the details must be correct as well. If a gate does not 

swing the right way, or two people are needed to catch and restrain a cow 

after all, then you have missed an opportunity to save labor. Building for 

the cow presents you with knowledge, insight and guidelines to help you 

develop an excellent barn design. Ideas are presented in clear language, with 

many pictures, sketches and practical tips. 

       “A barn plan that does not get ripped up 
            at least twice is probably not a good design.” 

About the authors

Jan Hulsen grew up on a farm with dairy cattle and � nishing pigs.

With a degree in veterinary science and a strong interest in 

communication he enjoyed three years of on farm work in a large 

animal practice before refocusing on helping farmers sharpen their 

critical thinking and observation skills, and increasing their awareness 

of the needs of their livestock and other management issues.

With his company Vetvice, Jan developed the Cow Signals® concept

and wrote the successful series of Cow Signal books. Vetvice is active

in more than 30 countries, providing lectures and training sessions in

the areas of Cow Signals, hoof care, fertility and reproduction, 

management of calves and heifers, dry period and transition 

management, and building for the cow.

The book series Future Farming® goes beyond the needs of the cow,

and focuses on the management of livestock, and people and other 

resources on the modern dairy farm. The insights of co-author 

Jack Rodenburg, a thirty year veteran in dairy facilities design and 

management in Canada have enhanced the Vetvice team and this 

practical guide.

“An excellent book with many illustrations and compact, clearly written 

text. It provides outstanding information that you can use immediately.”

The advisors and trainers of Vetvice and DairyLogix; this book was 
based in part on their expertise, knowledge and creativity.

From left to right:
Standing:
Nico Vreeburg (veterinarian/trainer, barn construction, dairy farm management)
Joep Driessen (veterinarian/trainer, Cow Signals Company)
Bertjan Westerlaan (veterinarian/trainer, barn construction, dairy farm 
management)
Marcel Drint (veterinarian/trainer, hoof health)

Sitting:
Jan Hulsen (veterinarian/trainer, large dairy management)
Jack Rodenburg (dairy design specialist, DairyLogix) Jan Hulsen  Jan Hulsen  
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The pack barn with a base of straw, sand or compost offers the 
most comfort for the cow, provided the bedding is dry and the air 
quality and ventilation is excellent. Hence good management is 
absolutely essential in this barn as well.

A comfortable barn for the cows provides the 
basis for high milk production per cow and 
for high labor productivity. Superior handling 
facilities are a critical element of a cow friendly 
barn. 
And comfort for the workers is also important. 
Because in the end it is the management and  
therefore the efforts of the workers that deter-
mines whether the cows are healthy, productive 
and happy. 

Health = productivity
Comfort ensures that cows are less likely to get sick, and 
that they recover easier if they do. An uncomfortable cow 
gives less milk, is more susceptible to illness, has more dif-
ficulty getting pregnant and does not survive as long in the 
herd. And she creates additional work and reduces your 
enjoyment of work every day. As a livestock farmer and as a 
business man you do not want to be responsible for sick-
ness and discomfort of animals. Secondly, problems cost 
time and money. The economic benefit of a barn where 
cows stay healthy and where workers work efficiently 
increases as herd size and average production per cow 
increases. Bigger farms need fewer personnel if the cows 
are healthy. One sick cow takes about the same amount of 
labor and attention as forty healthy cows.  

Well-being = housing + management
Culling cows in a timely manner is an important consider-
ation in good animal care, along with prevention of illness, 
timely and effective treatment of sick cows, and euthanasia 
when the situation calls for it.

Building for the cow

B u i l d i n g  f o r  t h e  c o w16

B u i l d i n g  f o r  t h e  c o w

C H A P T E R  2

From most perspectives, pasture is an ideal housing situation 
for the cow, as long as she can find shade on hot days, and 
can lie dry on rainy days. Good management is also needed in 
the pasture to ensure healthy feed, good access to water, and 
prevention of disease and parasitism. 
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17C h a p t e r  2 :  B u i l d i n g  f o r  t h e  c o w

P e r s p e c t i v e :  t h e  c o w

Security results when the cow is healthy, walks without slip-
ping, and has ample space. Security is greater when there is 
no likelihood of aggressive encounters, injuries, and unexpect-
ed events. Feeding management and the way you handle 
cows also play a role. A cow always feels more secure when 
she is healthy and doesn’t face frightening or dangerous 
encounters.

From the cow’s perspective
If you ensure the points of the Cow Signals diamond are 
looked after, you will have a barn where healthy cows stay 
healthy and sick cows get better.
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backing up

tight turns projections

slippery floors

What cows dislike:

Management question

A cow that feels secure will make many trips to 
feed, water and a resting place. This activity keeps her 

healthier. How can you ensure that the cow 
feels secure?

stepping 
down
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100" (2,55 m)

66" (1,67 m)

 58" (1,47 m)

20" (51 cm)

48"
(122 cm)

36"
(91,5 cm)

24"
(61 cm)

12"
(30,5 cm)

0

Standing cow: measurements side view

Lying cow: measurements rear view

The cow: breeds and breeding

To house and care for cows well, the cows in a group should 
be as similar in characteristics as possible. That means they 
should have the same height and length and the same feed 
requirements. If you design the barn for the smallest cows, 
the large cows will have big problems. Breeding and select-
ing smaller cows is a good solution for barns where the 
measurements are too small for the modern Holstein 
Friesian cow. 
The facility needs to suit the cows and not the other way 
round. However, certain breeds fit better in certain barns 
and management systems. This is also probably true for 
crossbreds. 
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M e a s u r e m e n t s  o f  t h e  c o w

B u i l d i n g  f o r  t h e  c o w

W
ater trough

Head lock

67" (1,70 m)
Distance from front of shoulder to pin bone

30" (75 cm) (average production)

32" (81 cm) (high production, dry cow)

Width of the barrel

100" (2,55 m)
Distance pin bone to nose

Standing cow: measurements top view

These average sizes are for Holstein Friesian cows with a 
withers height of 58” (1,47 m). There are definite differences 
between farms. The differences correlate with heifer raising 
practices, breeding, and production level.  Cop
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N e e d s  o f  t h e  c o w

C h a p t e r  2 :  B u i l d i n g  f o r  t h e  c o w

Every cow can eat palatable 
feed of the right composition 

at least 21 hours per day.

The cow can walk to the 
water trough, the feed 
manger, and freestalls 
without fear. She can 
socialize and exhibit 
signs of heat without 

problems.

Every cow can access and 
drink palatable water free of 

contaminants at least 21 hours 
per day.

The cow experiences a 
light regime with at least 

6 hours of darkness. When 
walking in the barn she 

encounters no transitions 
from deep shadow to 

bright light. 

The cow always breathes fresh 
clean air. The air in the barn 

smells the same as outside. In hot 
weather, air speed and air tem-

perature both help the cow keep 
her body cool. 

The cow has a dry comfortable place to lie down. This means 
that housed cows not going to pasture should rest at least 

13 hours per day. The cows should not be disturbed or 
chased by other cows, people or dogs. Fetching and han-

dling are done in a calm and gentle manner with no aggres-
sion or risk of pain or injury. 

feed of the right composition 

The cow always breathes fresh The cow has a dry comfortable place to lie down. This means The cow has a dry comfortable place to lie down. This means 

manger, and freestalls 
without fear. She can 

The cow can walk to the 
water trough, the feed 

The cow has a dry comfortable place to lie down. This means 

The cow experiences a 
light regime with at least 

The cow always breathes fresh 

per day.

light regime with at least 
6 hours of darkness. When 

walking in the barn she 

light regime with at least 
6 hours of darkness. When Health
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The Cow Signals Diamond
The basic needs of the cow can be summarized with seven key words, which form the corners of the Cow 
Signals Diamond. These seven basic needs are feed, water, light, air, rest, space, and health. Health is the 
result of the other six points, and it is also a basic need itself because freedom from infections, injuries and 
metabolic problems also form a separate and specifi c concern for the cow.  
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Feed
Every cow should have free access to sufficient palatable feed of the right composition for a 

minimum of 21 hours per day. This means there has to be feed in the manger, and that the cow 
can get to it without hindrance or disruption. Good feeding management requires that the 
feed is properly balanced and that feeds are presented to the rumen in an ideal order or 
mixture. This is most easily achieved when the cow receives all her feed in the same place. 
When different feeds are fed in different places there are greater risks. All cows in a group 
should be able to eat at the same time. Every animal should voluntarily consume 10 to 12 

meals per day. In these situations the rumen stays nearly full of feed (well buffered) and the 
meals will be small (limiting acid formation). The cow will eat the greatest amount of feed 

under these circumstances. All of this minimizes the risk of acidosis and metabolic problems, and
 maximizes health and production.  
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B u i l d i n g  f o r  t h e  c o w

The wall keeps the cow back and the head rail prevents the 
cow from jumping over the wall. Hence the head rail need 
never touch the cow in the normal eating position. A high 
enough wall, well mixed feed and timely feed push up 
discourages cows from putting their feet in the manger.

Measurements for a single head rail and self locking head gate for 
mature cows (withers height 58” (1.47 m)). Make the head rail posi-
tion adjustable if you can. Make the wall the right height and as 
narrow as possible and round off the edges. 

Self locks or single head rail 
Cows prefer to eat at a single head rail manger, 
but headlocks have no disadvantages for the 
cow. If they are used to them, feed intake is com-
parable. Headlocks work best if there are enough 
of them so that all the cows can access the man-
ger at the same time. Make sure that heifers, dry 
cows, fresh cows and separated cows don’t sud-
denly have to switch from a single rail to a head-
lock. The result will be lower feed intake for a few 
days. The barrel of an average Holstein cow in the 
second half of pregnancy is about 32” (80 cm) 
wide. A self locking head gate with 28” (70 cm) 
per opening will usually fill completely with lac-
tating cows, but dry cows and heifers in late 
pregnancy need more room than this.   

Head rail 
(adjustable)

≥ 61” (≥ 1.55 m)

(> withers height 
biggest cow)

50” (1.25 m)

(0.85 x withers 
height)

Top rail 
on self lock

(Self locking) 
head gate

Bottom rail on self lock

Vertical (embedded in 
the wall)

Wall 
(top edge rounded and as narrow as possible)

Manger with coating or tile

10” (0.25 m) 3” (8 cm)

20” (50 cm)20” (50 cm)

2-4” (5-10 cm)2-4” (5-10 cm)

Space requirements at different life stages
Stage Head rail height Min. 

manger 
space

Height of 
wall/bottom 
rail

Young calf 32”     <  (0,8 m)
Older calf 32-39”   (0,8-1,0 m)
Young heifer 39-47”   (1,0-1,2 m)
Older heifer 47-55”   (1,2-1,4 m) 18”  (45 cm)
Mature cow 55-59”   (1,4-1,5 m)
- ave. production 28”  (70 cm) 20”   (50 cm)
- high production 30”  (75 cm) 20”   (50 cm)
Dry cow
- ave. production 30”  (75 cm) 20”   (50 cm)
- high production 32”   (80 cm) 20”   (50 cm)
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Make all feed handling easy to do

C h a p t e r  2 :  B u i l d i n g  f o r  t h e  c o w

The feed should always be in reach of the cow. Leftovers 
should be removed and the manger should be completely 
clean. Finish the manger without seams and make it acid 
resistant and design it so leftovers can be easily cleaned out 
with machinery.

Pathways for feed and manure should ideally not cross each 
other. In this way manure handling is easy and contamina-
tion of feed with manure or urine is avoided.

Manure Feed

Normal behavior
The herd synchronizes its behavior so that animals usu-
ally graze, rest, chew their cud, suckle and move about at 
the same time. They also drink at the same time to some 
degree. With full pasture access milking cows will graze 
eight to twelve hours per day. They chew their cud five to 
six hours. Maximum intake from grazing is 1 kg dry mat-

ter per hour. On a good mixed ration in the barn, the 
numbers are reversed: five to six hours eating, and eight 
to ten hours cud chewing. Shorter eating times and less 
cud chewing both result in a greater risk of rumen 
upsets.    
The herd exhibits the greatest feeding activity and high-
est intake in the morning. In the afternoon they will 
graze a little, and in the evening there is another period 
of high feed intake. At night there are several hours of 
non-activity.
The notion that a cow in the wild can balance its ration 
properly is an old wives’ tale. She will eat what tastes 
best, and that is the youngest and lushest growth. She 
will also consume some older grass, herbs and leaves 
from trees and bushes.

Management question

Two or three rows?

Not every cow can eat at the same time in a traditional three 
row barn area. The dominant cows eat first and use the free-
stalls closest to the manger as you can see in the picture.

The low ranking and weak cows go to the manger when the 
dominant cows are gone. They use the freestalls that are far 
away from the manger and have to walk the farthest. This is 
stressful for them and means that they have to eat during the 
midnight hours. Depending on the total layout and the feed-
ing management, these weak and low ranking cows will likely 
eat too few meals resulting in more metabolic problems.    
In two row barn areas all cows can eat at the same time. 
These barns are more restful and are usually better ventilated. 
The low ranking cows have an easier life here. One person can 
look after more cows.
So build a two row barn. 
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“Saving 10 minutes of labor every day will save you one and a 
  half weeks of labor each year. With healthy cows and smart 
 work routines you can save even more”

The cows and the workers should be the priorities in barn design. 

Comfortable cows stay healthy and productive. The same is true for people, 

when they are able to work in a pleasant and uplifting environment. 

Barn design is a process in which several perspectives must be taken into 

consideration as the project takes shape. These perspectives include the 

needs of the cow, labor effi  ciency and keeping capital 

costs in check. It is also important to ensure the barn 

design is fl exible so it can cope with expansion projects 

in the future. 

A good barn provides the platform for a successful 

dairy, and no dairy farmer builds often enough to 

have suffi  cient experience in designing and building a 

good facility on their own. You should seek the advice 

of others from a variety of fi elds of expertise and 

experience, because such advice is essential.      

The basic design must be right, as it is virtually impossible to change at a 

later stage and it is a determining factor in the health and productivity of the 

cows in the barn. But the details must be correct as well. If a gate does not 

swing the right way, or two people are needed to catch and restrain a cow 

after all, then you have missed an opportunity to save labor. Building for 

the cow presents you with knowledge, insight and guidelines to help you 

develop an excellent barn design. Ideas are presented in clear language, with 

many pictures, sketches and practical tips. 
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