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Introduction Modern dairy farmers are hard-work
ing and need lo know a tremendous 
amount. They are deluged with infor
mation about cattle husbandry, hous
ing, and farm business management. 
There is so much to know that some
times it is diffirnlt to see the wood for 
the trees! With the expansion of farm
ing enterprises, workloads, and the 
need for detailed knowledge, dairy 
farmers and their advisers could find 
themselves in the situation where they 
are losing sight of the cows. Bul the 
bottom line is that dairy farming is 
about cows. 
A cow gives out signals about her well
being and health. She does this 
through behaviour, posture, and phys
ical traits. You can make use of these 
cow signals to optimise your farm's 
profitability. The firsl step involves 
careful observation, followed by 

searching for causes, and then trans
lating all of this in to practical solu
tions. And you should be asking your
self certain questions over and over 
again: 
• What do l see? 
• How has this come about? 
• What does this mean? 

Knowing how to read the 
signals 
This practical guide was compiled for 
and with dairy farmers and veterinary 
surgeons to provide them with additio
nal tools for observing and using cow 
signals. Our goal is to prevent dis-€ases, 
improve cow comfort, and optimise 
production. Recently, a dairy farmer 
asked me 'A couple of days before a 
cow falls sick, how can l tell that some
thing is already going wrong, so l can 
save on vet's bills, not lose yield, and 

improve the cow's comfort?' That 
question touches on the issues funda
mental to this book. The challenge is 
to pick up as many signs as possible 
before real problems occur, to evalu
ate risks before they claim victims, and 
to notice symptoms before the disease 
fully shows itself. 
Another reason to look at cow signals 
more purposefully is the danger of 
'farm blindness': thinking that what 
you see every day on your farm is nor
mal. This is a potential danger for 
everyone and means that you might 
no longer notice what's happening 
around you. Making a point of inclu
ding specific observation times in your 
daily routine, discussing ma tters criti
cally with colleagues and advisers, and 
visiting other farms all help to reduce 
this risk. 



A book on obse rving 
Cow Signals is not a textbook but a 
guide on how to observe and evaluate. 
So it contains more than 250 pictures 
and illustrations that clearly show 
what observations can be 11-iacle. 
Looking at the examples and working 
through the picture quizzes will help 
you to look at your own cows from a 
new perspective. And it will help you 
to look through a cow's eyes - at the 
cowshed, for example. 
When writing this book, J decided not 
to ap proach the subject by focussing 
on individual aspects of farm enter
prises, disciplines, or the anatomy of 
the cow. So you won't find chapters 
about milk production, housing, or 
lameness. The book focuses on both 

be mentioned at various places, but 
from different viewpoints (sometimes 
literally). f11 the cowshed you will look 
at conformation, at pasture you can 
evaluate locomotion, and in the par
lour you can see all four legs in detail 
from the front, side, and rear. And 
when foot trimming, the sole provides 
additional information. 
The formal of Cow Signals will encour
age you to 'graze' through the book 
more than once. Every time you pick 
up the book you'll find something new 
and interesting. The text can be search
ed easily using the index at the back. 

Wishing you pleasant reading and 
observing. 

the place where you make the obser- Jan Hulsen, 
vations and the reason why you are author, veterinary surgeon, and cow enthusiast. 

looking. Lameness, for example, will 

'l\&ot knowing something 

is forgivable. 

But not seeing something 

is stupid~ 

A farmer 
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CHAPTER 1 

Aim to notice everything that can be noticed 

about a cow, a calf, a bull, or a group of cattle. 

Try to pick up the signals that cows are giving 

out all the time - that's the challenge of cow• 

focussed management - and use this information 

to improve and maintain your herd's productivity. 

You'll find this pays! 

In order to understand why a cow is 
behaving in a particular way, try to get 
under her skin. You have to make sure 
that you notice all the signals she 
sends out, because they provide impor
tant information for farm manage
ment. Looking and seeing are not the 
same. You can look at something with
out really noticing anything, but look
ing and noticing - in other words, obser
ving - provides information that can 
directly improve managemen t. 

You can observe in two ways: 

1. Focussed observation 
You are looking for things to evalu
ate. Is everything as it should be, or 
might the situation pose a potential 
risk? 

2. Open-minded observation 
Forget about any excuses and pre
conceived ideas you might have and 
look around as if you were viewing 
the s ituation for the very first time. 



Asking questions 

When making your observations, always 
ask the following questions: 

What do I see? 
Describe the situation objectively. 

Why has this happened? 

Try to identify the cause. 

What does this mean? 

a. Is this a signal from a single animal or 

are more animals involved (group sig
nal)? 

b. Is everything OK, or do I need to take 

action? 

When evaluating 'Is everything OK. or 
do I need to take action?' , you com
pare the observation with a standard. 
In this book, we present these stan
dards as cow signals, since they pro
vide measurable parameters for our 
goal: a comfortable, healthy, and pro
ductive cow. 
In our daily lives, many standards are 
expressed in measurable units, such as 
centimetres (for the size of cubicles) 
and kilograms (of bedding, dry matter 
intake). These are derived standards 
because they provide information 
about the means and not the goal. A 10 
cm layer of sawdust bedding, for exam
ple, is a means of ensuring comfort 
when the cow lies clown. But the same 
goal can be achieved with a rubber 

mat, or sand. For this reason, the stan
dards should always be a matter for 
discussion. In practice, t he measure
men ts that we choose depend on our 
own situation. You only need to select 

the most relevant ones and those that 
can be changed. Clearly, the measure
ments chosen will vary, depending on 
the particular situation. 

1. What do I see? 
A calf ,s sucking another calf. 

2. Why has this happened? 
The calf has a need to suck and satisfies 
this desire, nearly a/Ways choosing the 
same calf. 

3. What does this mean? 
The teats of the calf being sucked can 
become injured and therefore are sus
ceptible to infections, or growths. 

The solution: 
Separate the calf doing the sucking, 
because otherwise ii will Just find another 
calf to suck. 

1. What do I see? 
All of these in-calf heifers have injured 
hocks. 

2. Why has this happened? 
The heifers have had to lie on a hard, 
rough surface. The problem is exacerba
ted if the cubicles are too small. 

3. What does this mean? 
The animals experience pain when walk
ing, may develop infections, and prefer 
not to lie down. 

The solution: 
Increase the size of the cubicles and pro
vide a soft base. 

7 
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Observe from large to small. First, evaluate the entire herd, then 
groups within the herd, and finally the individual animal. And back 
again. Every animal and every group of animals provide their own infor
mation. 

These calves prefer the out
side row of cubicles to the 
two rows in U,e middle. In 
this situation, critically evalu
ate their comfort and 
climate. 

From large to small 
Observe from large to sm all , from 
many to few, and from far to near. But 
remember, things that catch your eye 
can only be evaluated well if kept in 
context. So you a lso observe from 
small to large. Most people tend to 
move closer when they see something 
interesting, even though it is often bet
ter to take a few steps back. 

Observations begin with t he largest 
group of animals, fo llowed by a sma l
ler group within tha t group , and 
ending up with an individual animal. 
While observing, you need to focus but 
also keep an open mind. Ask yourself 
questions such as: 
Is the herd 'uniform ? If not, what are the dif 
ferences between animals - in their coats, 
size, cleanliness, body condition, abdominal 
fill , or something else? Which animals are 
affected? Are they part of a group that is at 
risk? How are the animals distributed 
throughout the building? Do they prefer a 
particular area because, for ex.ample, the 
cubicles are more comfortable there or 
because the climate is better? How many 
cows are in the passageways? How many are 
in the cubicles? What percentage of the cows 
is lying in the cubicles? Is it the minimum 
target of 85 percent? 
For these observations, checklists can 
be very usefu I. 

Evaluating the herd 

1r Distribution in the space provided 

1r Use of passageways and cubicles 

1r Movements, congestion, and confiicts 

1r Uniformity 

Evaluating the animal 

,,. 
Alertness 

,,. 
Behaviour ,,. 

Coat 
,,. 

Posture and ,,. 
Growth locomotion ,,. 
Cleanliness 

,,. 
Production ,,. 

Condition 
,,. 

Has something ,,. 
Rumen and changed? Is 

abdominal fill there anything ,,. 
Skin injuries else? ,,. 
Swelling and 

pain 



Evaluating cow signals 
Tn order to evaluate cow signals well, 
they should be kept in context. This 
means that you need to think abou t 
the relationship between the circum
stances. the cow, and the cow signal. 

Genuine cow signals are repeated 
If cow signals are really genuine. they 
will be repeated. Kicking off a cluster 
only once doesn ' t necessarily mean 
anything. But if the same cow does 
th is repeatedly, she doesn't like being 
milked . Why not? If several cows are 

kicking off the clusters then there may 
be a common cause: over-mi lking, the 
vacuum level is too high , teat injuries, 
or severe fly irritation . So you should 
ask yourself: does this happen fre
quently, at other times, with other 
cows, on other farms? 

Why is the cow doing this? 
There are generally three reasons why 
a cow behaves the way she does: 
1. The behaviour satisfies a need. The 

cow wants something. Examples: 
eating, lying down. being nosy. 

Clear identification of 
the 'al risk' animal or 
sick animals means that 
you can locate them 
quickly during a herd 
check. For this reason, 
some farmers identify 
fresh calvers with a 
halter, by putting a rug 
on them, or using a 
marker. 

Many farmers don't like 
to see muck in the 
cubicles. However, /en 
percent of the cubicles 
should have some 
muck in /hem, because 
if the smaller heifers do 
not pass dung in the 
cubicles, then the cubi
cles will be too small for 
larger cows. 

2. The behaviour is a reaction to a sti
mulus in the environmen t. For exam
ple, she tries to avoid being hurt - so 
she moves away from people and 
dominant cows, or jumps after tou
ching an electr ical fence. 

3. The behaviour is due to a physical 
urge caused by disease, pain, hor
mones, or calving. 

The question 'Why is the cow doing 
this?' therefore provides us wi th some 
valuable information. 

The calves want to lie on the slats but can't because of me 
gate. Why do they want to lie down? Is the reason to do 
with social order, cubicle comfort, shed climate, cubicle 
climate, or overcrowding? 

9 
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It's an old wives' tale that cows prefer to stand with their front feet higher 
than their back feet. On a hill you rarely see this behaviour - they will graze 
uphill as well as downhill. However, when lying down they often prefer to 
have their front end somewhat higher. 

Sufficient lighting 
and a good view 
of the whole 
shed are neces
sary 1n order to 
obseNeall of 
the animals. 
Here, the central 
slructure limits 
the view. 

Look and compare 
If you don't know whether something 
is normal or not, compare the animal 
in question with another. Do this on 
your own farm first, and then have a 
look elsewhere. A comparison with 
completely different situations can 
provide really useful information. 

Be prepared 
In the shed make use of your eyes, 
nose, and hands. 'Paper' information 
plays a supporting role too in the form 
of action lists, milk production data, 
and fertility and disease charts. Notes 
from previous inspections together 
with the day's action lists are helpful 
when making observations. In this 
way, observing begins in the office. 

Work systematically 
Cow-focussed management depends on 
a routine and a structured approach 
to observation. Use checklists when 
doing your rounds. Work with daily 
and weekly schedules in order to make 
effective and efficient use of time. 
These observations are additional to 
those made at other times, such as 
milking and feeding. 

Ensure that every animal receives 
attention: 
• Evaluate the dry cows. down-calving 

heifers. and milking cows three 
times a day. 

• Look at the young stock and the bull-
ing heifers twice a day. 

Invest in routines 
Routines and an intelligent set-up 
improve the quality of daily checks. 
Don't forget to walk among the heifers 
and dry cows. Walking through the 
cubicles is preferable to just going 
down the feed passage. Make gaps in 
the feed barrier, to provide easier 
access to the animals. A well-placed 
foot crush ensures that you can ex
amine a lame cow whenever necessary. 
These are all examples of simple 
things that can help provide you with 
a lot of information. 

Sufficient lighting means you 
should bo able to read a news
paper easily anywhere ,n the 
shed. 



Valuable reminders 
Nobody can remember everything 
accurately, so write things down on a 
notepad, blackboard, or computer. 
With data from previous observations 
on hand, new observations can be kept 
in context. On farms with a workforce 
of more than one, exchanging infor
mation helps ensure everyone is up to 
date. In addition, writing things down 
forces you to describe clearly what you 
see, which will help you sharpen your 
observations. 

11 
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Poor cubicle design causes swollen 
hocks and skin injuries on large and 
heavy cows and cows that have diffi
culty walking. The cows have difficulty 
gelling up and lying down. 

Pregnant heifers are susceptible to mineral deficiencies because their 
ration 1s often not supplemented with concentrates. This man,fests as 
reduced resistance to infections at calving (mastitis), retained placenta, 
and the birth of weak calves, etc. 

High-yield111g cows are vulnerable, so often 
function as signal animals in the herd. 

Risk groups 
Certain groups of animals are at great
er risk than others. Animals in risk 
groups are the first to send out the sig
nals indicating that something is 
going wrong. Spotting something 
abnormal in an animal from a risk 
group should set alarm bells ringing, 
because it's a group signal and other 
animals are likely to develop similar 
symptoms. 
Every risk has its own associated risk 
groups and every group has its own 
associated risks. High-yielding cows, 
for example, will be the first to show 
that there is a problem with the ration. 
Risks are always present. The challenge 
is to limit them, identify them early, 
and respond quickly, so that they do 
not cause too much damage. 

Indicator animals 
If certain risks first become apparent 
in certain groups of animals, you can 
use these groups to monitor these 
risks. The cows in the risk group then 
function as indicator animals. For 
example, if you're worried about the 
availability of forage because access to 
it is limited, then monitor the animals 
that wil l have a p roblem first: the hei
fers in the milking herd . If their pro
duction and food intake are disap
pointing, this is an indication that 
more forage needs to be provided . 



Risk groups, r isks, and cow signals 
Some randomly selected examples of risk groups, risks, and the cow signals used to moni
tor them 

Risk group Risk 

Freshly calved Metritis 
COWS Mastitis 

Milk fever 

Insufficient energy intake 

Cows Insufficient energy intake 
in heat 

Injuries 

Calves that Lung worm infection 
are not pro-
tected against 
lung worm 

Cow signal 

• Slow 
• Fever (> 39 °C / 102.5 °F) 
• Swelling, discharge 

• Slow, decreased appetite 
• Cold ears 

• Weak muscles, unable to stand up 
• No fever 

• Slow 

• Poor rumen fill (score :s 2) 
• Smell of acetone on breath and in 

milk 

• High fat and/or low protein 

• Insufficient rumen fi ll 
• Reduced feeding time 

• Activity of a cow in heat 
• Restlessness, evasive actions 

• Coughing 

• Weight loss 

Tall c0ws are the first ones to indicate 
that the top rail of the food barrier is 
too low. When in doubt about the cor
rect height of the top rail, check the 
necks of tall cows. 

This cow has milk fever. This signal may indicate that all dry cows are at an 
increased nsk of milk fever. The dry cow and down-calving management 
need to be evaluated critically 

1 3 
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Risk locations 
In addition to risk animals. there ar e 
also risk locations that can be identi
fied on a farm . These are places where 
animals could be injured or be at risk 
from dangers in their en vironment. 
Risk locations require regular moni
toring and assessment. Im plement 
improvements if the risk of injury is 
high. 

Examples of risk locations 

ir A long, rough track. Heavy wear of the 

hooves and possible injury from small 

stones. 

ir Pasture. At pasture, cows are very sus

ceptible to extremes in the weather -

sun, wind or rain - which can lead to 

reduced food and water intake. 

The unfenced ditch is the habitat of the liver fluke snail. The risk of liver fluke is greatly in
creased because the most palatable grass grows along the waters edge. Having cows and 
sheep graze together increases the risk, as sheep and goats excrete large numbers of ltver 
fluke eggs. 

ir The yoke. Minor shortcomings caused 

by frequent use can lead to major prob

lems, and if animals try to escape 

through a damaged yoke they may be 

injured. 

ir Cold, wet bedding for calves. Calves 

are very susceptible to draughts and 

damp. 

The modification shown here reduces the 
risk of cold air and draughts over the cal 
ves. Tho board on the wall can be folded 
down during cold periods to provide a more 
comfortable enwonmenl. 



I Times of risk 
Times of risk are identified as periods 
with an increased risk of disease, ail
ments. and discomfor t. This can be rela
ted to season, age, stage of lactation, 
and certain activities (moving cattle, 
mixing groups). Make more frequent 
checks during these times. In many 
cases. stress and change play an impor
tant role. Su-ess causes a decrease in 
food intake and weakening of the 
immune system. It is essential to be pre-

Cows 1n heat create risks, for themselves 
and other cows. On concrete, cows can 
slip and fall and risk breaking a bone, tread
ing on teats, and other in;uries. Separating 
a cow that is in heat can prevent some of 
these risks. 

pared for these risk periods and to 
monitor them. What might happen? 
Often, preventive measures can be 
taken to ensure animals get through 
these periods without problems. 
Responding rapidly to problems can 
prevent serious consequences. Plan 
ahead and then you'll be able to assess 
whether everything is as it should be 
and detect problems promptly. 

Young calves experience lots of changes, such as wean 
ing, changing pens, and combining groups. In order lo 
make the best management decisions ti's important to 
monitor their growth and development, and their comfort. 

Examples of times of risk 

tr Drying off 
tr New cows in the herd 
tr Calving 

tr Dietary changes 

tr Weather changes 
tr Busy or absent farmer 
tr Moving cattle 

tr Heat stress 

tr Standing for more than an hour 
tr Restlessness 

Judging by the hairy appearance or this heifer; it's autumn. 
Is there still enough palatable grass? The abdominal fill of 
this animal indicates that she hasn't eaten enough. 

1 5 
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One cow is looking for food, 
the other one is looking 
straight ahead and 1s drib
bling saliva. It appears that 
these animals would ltke to 
eat more but the leftovers 
are not very appetising. 

Not completing intentional 
movements 
If a cow looks as if she intends to do 
something, makes an attempt to do it, 
but then stops, you should ask yourself 
why she didn't follow through her 
intention and what circumstance or 
stimulus made her change her mind . 
When you have learned to recognise a 
cow's normal behaviour and the 
things that might inhibit this, you will 
have acquired valuable information 
about underlying relations in a herd, 
housing, or the health of a cow. 

INI 
What is this cow 
telling us? 



Unclassified notable 
observat ions 
An observalion which defies explana
tion is an exlremely valuable type of 
cow signal. A collective Lerm has been 
invented for this: unclassified notable 
observations (UNO, 'You know'). At first 
glance, the findings may appear to be 
insignificant, buL on renection and 
afler further consideration, the obser
vations will begin to stick in your 
mind. 

Example 1 

Of course, noL every UNO will give 
cause for concern. However, after recog
nising a potentially harmful UNO, 
you'll try to fi nd an explanation for 
why it's happening. If you fail, then ask 
advisers, other farmers or search on 
the internet. The quest for an explana
tion wi ll , hopefully, end with the excla
mation 'Oh, that's why!' 

Example 2 

When evaluating UNOs, use Lhe same 
three steps used to evaluate cow sig
na ls: 
1. Describe exactly whal you see. 
2. Ask yourself - or someone else -

what the cause is. 
3. Deter mine what influence the sig

nal has on comfort, health and pro
d uction, and decide whether or 
not to take action. 

1 . This cow 1s drinking dkty water as sho comes in from the field. 
2 . She is doing so because she's thirsty and the water is there. Is 

she the only one doing this? (Some cows lick ob1ects and drink 

dirty water for no apparent reason.) 

1 . I he cow on the left has her nose near the air intake and appears to be looking 

outside. 

3. The behaviour is undesirable because dirty water may contain 
germs and toxic substances. One solution is to supply clean 

drinking water at easily accessible locations in the field. 

2. She's doing this in order to breathe in the fresh air; and also out of curiosity. 
3. A shed must have good ventilahon, because a milking cow genoratos a fol of heat 

which she breathes out. Fresh air at the nostrils is particularly important. An open 

sidewall in the shed (picture on tho right) ensures good ventilation and provides an 

outside view. 

1 7 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 

18 

forehead 
cheek 
bridge of nose 
muzzle 
chin 
neck 
throat 
breast 
dewlap 
withers 
shoulder blade 
point of shoulder 
elbow 
knee 
f ront shin 
fetlock 
coronary band 
hoof/claws 
back 
loin 
transverse processes 
of lumbar vertebrae 
paralumbar fossa 
chest wall, ribs 
flank 

Anatomy of a cow 
In order to fully understand the cow 
and to be able to talk about her, you 
need some knowledge of her anatomy. 
Where is the knee, for example? 
Which part of the leg are we talking 
about? Where are the lumbar verte
brae, the paralumbar fossa , dewlap, 
tail hollow, and suspensory ligaments? 
As well as knowing the anatomy, it is 
also important to know what cer tain 
terms refer to: the height al the with-

1 

ers, for example. Even farmers with 
years of experience can use the wrong 
names for certain structures. It would 
be a shame if th is stood in the way of 
gaining a full understanding of cow 
signals. For this reason , there's a short 
section on anatomy at t he end of this 
chapter. See the pictures on this page 
and the next. 
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brisket 
milk vein 
navel 
lower flank 
inguinal fold 
fore udder 
rump 
tailhead 
vulva 
hook bone 
rump plate 
pin bone 
ligaments 
hip joint 
thigh 
stifle 
Achilles tendon 
hock 
hock joint 
switch 
rear shin 
dew claw 
pastern 
heel 
interdigital space 



The skeleton 

1 nose bone 15 
2 upper jaw 16 
3 lower jaw 17 
4 cervical (neck) 18 

vertebrae 19 
5 ribs 20 
6 thoracic vertebrae 21 
7 sternum 22 
8 lumbar vertebrae 23 
9 sacrum 24 

10 coccygeal (tail) 25 
vertebrae 26 

11 ilium (hook bone) 27 
12 ischium (pin bone) 28 
13 pelvis 
14 scapula (shoulder 

blade) 

1 

shoulder joint 
humerus 
elbow joint 
radius & ulna 
metacarpus (shin) 
fetlock 
proximal phalanx 
middle phalanx 
distal phalanx 
hip joint 
femur 
patella (knee cap) 
stifle joint 
tarsal (hock) joint 

Left 

rump 
tail hollow 

pins 

I 

hook bone 

anus 

vulva 

rear udder 
attachment 

median 
suspensory 
ligament 

groin 

rear udder 

hock 

------- shin 

Viewed from behind, the cow has a 
pear/apple appearance or shape. On the 
right, the pear shape is due to the weight of 
the intestines or the calf. On the left, the 
rumen gives the apple shape. 
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Risk management 
To a large extent, risks can be control
led. We can distinguish between two 
types ofrisk: known and unknown. You 
can control known risks by using a 
good management strategy. In order to 

minimise unknown risks, it is impor
tant to be alert at all times. The dam
age caused by these risks will depend 
on how effectively you respond. 

Prevention and damage control 

Prevention How? 

= reduce the likelihood of a risk occurring ; • Guarantee success. 

Damage control 

= ensuring that any damage resulting from 
the risk is minimised 

1 • Incorporate risk-reducing strategies I into daily routines. 

I 
• High-quality housing and equipment. 

• Ongoing alertness and control. 

When the risk happens 

How? 

I 
I : 

• 

Identify the risk quickly 
Act quickly. 

Act effectively. 

I 

Examples 

I • Excellent silage and food management. 

• Calve all cows in a c lean, safe, and accessible area. 
• Maintain a closed herd (do not buy in). 

• A well-functioning self-locking yoke. 

• An accessible, well-functioning foot-trimming crush with 
sharp hoof knives to hand. 

• Go on courses and stay up to date on technical issues. 
• Be willing to change. 

• Check the young stock and dry cows twice a day. 
• Try to prevent 'farm blindness' developing. 

Examples 

• 
• 
• 

Thorough checks . 

Discipline . 
Have the necessary knowledge, skills 
and equipment, and use them. 



Success factors 
Avoiding risks ancl working out what 
has gon e wrong are important steps in 
improving any farm's management. 
But even without doing this, you can 
continue to improve your farm. A suc
cessful farm is not determined by the 
absence of mistakes bu t by the proper 
development of the prerequisites for 
success. Successful entrepreneurs 
identify and focus on key factors 
within their business that will lead to 
succes,. 

These factors depend on the objectives 
of the business. On a farm some of the 
goals could be cows that produce an 
average of 10,000 li tres of milk, con
sume a lot of forage, and remain heal
thy. To achieve this, you'd need cows 
with : 
• good health, especially feel and 

legs: 
• high genetic potential for conform

ation and production; 
• a capacity to consume lots of food 

and to utilise it effectively. 

Plus farm management with: 
• high-quality risk management: 
• optimal avai lability of food, with 

high quality, palatable dietary com
ponents in the right proportions: 

• good housing and outstanding 
care. 

Monitoring the success factors 
Monitoring the success factors is the 
most important part of animal and 
farm checks. At any particular 
moment, you must determine wheth
er everything is as it should be (all 
farm activities, health status) and 
whether th is is likely to continue (risk 
management ). 

A farm can dove/op into a t1rs1 rate operation ii you eliminate management 
mistakes, control Jisks, and then concentrate on fine-tuning the whole opera
tion. The cow types listed on the nghl-hand side of the chart represent those 
best swted to the particular type of farm management listed on /he lefl. 

Fine-tune the 
success factors 

Pay attention to 
areas needing 
improvement 

Remedy 
shortcomings 

The farm and management are 

well run, taking account of all 
farm activities, monitoring and 

fine-tuning them. The success 

factors and risks are known and 
are managed with foresight. 

The farm and management 
have room for improvement. 

The success factors are known 

and are reasonably under con
trol. Risks are not managed 

well. 

The farm and management is 
fiawed. The success factors 

have not been properly estab
lished. so production fiuctuates 

and undesirable incidents 

occur. 

Hardy COW 

I 
Average cow 

Top farms 

High-yielding cow 

Problem farms 
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CHAPTER 2 

Though pasture provides a pleasant setting for a 

cow, coming close to the natural environment, 

it's not ideal. Much of the natural behaviour of a 

cow may be observed at grass. This is true for 

various aspects of social behaviour, such as play, 

group behaviour, and establishing the pecking 

order. The cow's movements are also more natu~ 

ral at grass. You can watch how a healthy cow 

lies down, stands up, and grazes. 

You spend less time working with your cows when they are at grass, and 
therefore you see them less often. Checks then become more important. 

Unhindered by cubicles, narrow alleys, 
and the like, at pasture it is easier for 
you, the farmer, to notice how the cow 
is feeling. Which cow signals can you 
observe when you spend some time 
leaning over the gate watching the 
cows, or when you're walking through 
the herd? 

Health, standard values, 
and risks 
Observing animals at grass provides 
information about their normal behav
iour and needs. Pasture often provides 
the gold standard for cow-focussed 

management and housing. 
At pasture there are also dangers that 
do not exist when cows are housed, 
such as gut and lung worms, and dis
ease transfer between neighbouring 
herds d uring 'over-the-fence' contact. 
Pregnant heifers and dry cows are at 
even greater risk, as these grou ps rare
ly receive supplementary food. The 
way a cow walks, her rumen fill, and 
an animal standing alone all represent 
signals tha t could indicate that there 
is a need to keep a closer eye on indi
viduals or grou ps of animals. 



The ultimate grazer 
Movi ng her head from side to side, the 
cow eats all of the g rass within her 
reach. She then takes a step forward 
and repeats the process. Wh en palat
able grass is available, a cow eats 
approximately 1 kg of dry matter per 
h our. To enable a cow to eat in the 
same way at a feed barrier, the trough 
should be 10 to 15 cm above floor level. 

Checks at pasture 
When at pasture, checks are invaluable. A 

number of traits require special attention. 

V Hair colour, shine, abnormal behav-
iour and diarrhoea. Changes in behav

iour are the first signs of disease, dis

comfort, and pain. The animal is slow, 

has difficulty keeping up with the group, 

eats and drinks less or at different times, 

and separates itself from the herd. 

V Rumen fill, abdominal fill, and con
dition score. These provide informa

tion about food intake over the last 

twenty-four hours, the last couple of 

days, and in recent weeks, respectively. 

V Uniformity of the herd. Are there dif

ferences between animals? What are 

they? Why have they arisen? What 

does this mean? 

Sunburn on white skin, which is more sen
sitive. Cause: liver disease or exposure to 
certain plants (St. John's wort, buckwheat). 
Animals become very ill and need to be 
moved indoors quickly, away from direct 
sunlight. 

V Grazing behaviour. Grazing behaviour 

provides information about food intake, 

risks from poisonous plants, and inter

nal parasites. Where and what are the 

animals eating? 

V Specific checks for cows that are 
being grazed very extensively. 

Special attention is required in the 

spring when the cows are calving , and 

then during the service period and 

pregnancy. Pay particular attention to 

the level of food intake during periods 

of reduced grass growth. At certain 

times, the availability of minerals also 

requires consideration. 

V Things to note. Make a point of look

ing out for wounds and injuries, ticks, 

signs of fly irritation, itching, eye infec

tions, mastitis, and lameness. 

Dunng sunny, hot penods, cows seek out a shady place 
to keep cool. During extremely hot weather, cows re
duce their food intake considerably Rumen fill then 
becomes an important signal to check. 

This bull is itchy because of a lice infestation. He has 
scratched his ribs bare with his horns and has licked his 
rear end repeatedly 
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Disease risks at grass 
Grazing behaviour has a considerable 

effect on the development of risks in cer
tain areas. The risk of gut and lung worm 
infections is much higher when animals 

only graze a small area of a pasture, and 

around feed troughs and when there are 
not enough places to drink. 

Acorns 
Cows rarely or never eat poisonous 

plants unless there is not enough food 
available or when the plants are in hay or 

silage. There is one exception: acorns. 
Cows are fond of acorns. Ripe acorns 

contain only traces of poisonous sub

stances, but unripe acorns are poison
ous and can cause intestinal prob-

lems, diarrhoea, and even death. 

What is happening? 

Permanent pasture and suckler 
cows 
Grazing permanen t pasture presents 
specific ch allenges . The quality of the 
grass varies greatly, and wild flowers, 
bushes, and trees also grow there. The 
terrain is also more variable than 
improved grassland. 
Like your animals, you the farmer 
need to get to know an area. At fi rst 
this will involve fairly intens ive moni
toring. Additional tests, such as blood 
samples, dung samples and post mor
tems can provide a lot more informa-

tion. The animals need to become 
familiar wi th the fencing, find water, 
and establish a social order wi thin the 
group. 
When there are lots of cattle in one 
group, it is difficu lt to separa te a si n
gle animal or a small group. The herd 
tends to group together and the sepa
rated animals will keep trying to 
rejoin them. Solut ion: collect all the 
animals in an enclosure and then sepa
rate the animal you need. 

In dry years, animals graze the wot spots where grass ,s still 
growing. This increases the risk of infection with gut and lung 
worms, and of the dangerous parasite fiver fluke, which 
spreads via snails that live along the water's edge. 



A cow's senses 
It is helpf1.li to be familiar with Lhe 
cow's senses so that you can identify 
with the animal. However, this is not 
easy because cows are put together dif
ferenLly to humans. 

Cows hear differently to people 
While humans hear best between 1,000 
and 4,000 Hz, a cow hears best around 
8,000 Hz. So she hears higher noLes bet
ter than we do, and can hear some 
sounds that we cannot hear at al l. 
Cows' normal vocalisation and calls are 
within their optimal hearing range. 
I lumans are probably better than cows 
at pinpointing the source of noise. 

Cow meets dog. I he cow is making use 
of her most important senses: vision, 
hearing and smell. 

Don't feed smelly food 
Cows have very good noses and smell 
plays an important role in the ir behav
iour. Therefore, they select their food 
on the basis on smell. They find dung 
particularly unpleasant. Cattle do not 
graze close to their own cowpats, 
unless absolutely necessary (when 
food is limited). It's na tu ral for grassy 
tufts to form around cowpats; if there 
are none, this could indicate that 
there is not enough food. Cows also 
dislike the smell of saliva. So when 
housed, t heir food and troughs need to 
be clean and smell fresh, not be con
taminated with dung, saliva, or snot 
from other cows. 

Ounng grazing, cal/le avoid cowpats 
because of the smell. This is how the 
typical grassy tufts develop around 
cowpats. 

Vision 
Since her eyes are positioned on the 
side of her head, a cow has a lmost 360° 
vision except for a small section, direct
ly behind her. However, she can on ly 
gauge distances straigh t ahead, as this 
requires information from both eyes. 
For this reason, it is wise to approach a 
nervous cow from the side or at an 
angle, so she doesn't realise that you 
are getting closer. A calm cow, on the 
other hand, should be approached 
from the front, because she wants to 
see you clearly. Cows have poorer long
distance vision than humans. They also 
appreciate light and dark in a different 
way to humans. (See chapter 3). 

The cows visual range. Cows only have three
dimensional vision directly in front of them and use 
this to estimate distance. 
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Cows match each other's behaviour. They 
eat al the same lime; they lie down at the 
same time. 

Threatening behaviour ,s a subtle means of 
confirming social order. Here the cow on 
the right is threatening the cow on the left, 
who then displays submissive behaviour. 

Group behaviour 
Cows are herd animals. Most types of 
behaviour normally occur within the 
herd and take p lace at the same t ime. 
The lead cows start grazing and then 
the rest follow suit. This is commonly 
seen on dairy farms. When the cows 
get to the pasture in the morning, the 
entire herd starts to eat and subse
quently lies down. Some hours la ter, 
t he animals all get up together and 
start to graze again, facing the same 
way. After a while this pattern becomes 
blurred and a range of activities can be 
seen simultaneously. 
A cow's herd-type behaviour is syn
chronised with daylight: earing after 
sunrise, lying clown in the middle of 
the day, eating again in the evening. If 
you feed cows in the morning, this 
coincides with their natural behaviour. 

Groups within a herd 
Every herd has a social structure. Most 
of the time, each animal is part of a 
group of ten to twelve animals. This 
group often contains animals that a re 
of the same age and were reared to
gether. This small group is then part of 
a larger group of fifty to seventy catt
le. It is thought that t his is the maxi
mum number of animals that a cow 
can remember. 
In the wild , herds consist of several 
groups: adul t cows and calves, heifers, 
and - maybe - young bulls. These 
h erds tend to fall apart when they 
exceed two hundred an imals. 

Social order 
Social order among cows can vary 
greatly in structure. If there is no com
petition for food or space, then the 
order will be simple and linear. For 
example, a t pasture when there is 
plenty of grass. However, the more 
competition, the more complex the 
order. 

Linear 
Order 
(stable 

environment) 

A . 
B 

All 

Complex 
Order 

(competitive 
environment) 

A . 
B 

C intermediate C . forms 
D are possible. D 

E 

C' 
. 
F ~1 

( ~) 
J\ 

L M 

Social order does not always have to be 
linear. Vety complex orders frequently exist 
in larger herds, due to the pressure from 
compeU/ion for food and space. 
Source: (Beilharz and Mylrea, 1963) 



Climbing the social ladder 
Social order is about the right to eat 
first. Apart from a cow's character, 
ranking is determined by age, size, and 
weight. Older cows are often at the 
top, while heifers start at the bottom. 
Dominant cows are usually surround
ed by low-ranking animals. Cows regu
larly compete to improve or maintain 
their position. Conflicts occur especi
ally among animals that have virtual
ly the same rank. When new animals 
are introduced, competition for posi
tion takes place and is often decided in 
the course of one day. Using subtle sig
nals, cows continually reaffirm their 
position. A dominant cow can do this 
with Lhe swing of her head, and the 
lower-ranking animal then makes an 
evasive move. For smooth social inter
acLion, sufficien t space is necessary so 
that the animals can avoid each other 
and can easily display their dominan
ce or submission. 

Affection and fear 
Licking each other confirms a social 
bond but does not play a role in estab
lishing order, neither does mooing. 
When mooing, an animal is trying to 
say Tm here'. Th is is important bet
ween a clam and calf, for bulls, and for 
animals that are separated from their 
group. Cows also tend to moo when 
they are in heat and are hungry. 
Every animal has an imagined person
al space or escape zone. Within this 
space, the cow will respond to an 
intruder either by escaping, sociali-

sing, or attacking. The size of this 
space varies. In an environment with 
little competition, cows are calm and 
have a small personal space. There is 
also a difference between breeds. 
When a cow encounters people or ani
mals she cloesn'L know, or m ixes with 
horned cattle, she feels threatened 
and will enlarge her escape zone. 
SLability is created through security 
and trust. Cows feel more secure i f 
they know that there is plenty of food, 
where the escape routes are, and have 
confidence in the behaviour of stock
men. This explains why cows are anx
ious when on slippery floors, when 
very lame, or when in Lhe presence of 
unpredictable person nel. The more 
you are around the cows, the calmer 
they will be. You may be able to get clo
ser to timid cattle by car or tractor 
than on foot because you are perceived 
to be less of a threat. Heifers are al
ways more timorous than mature ani
mals. However, on account of their 
naLUral curiosity and after positive 
experiences, they become more confi
dent. 

Bulls are always dangerous, especially 
when they have a small flight zone. 

An illustration of a cows personal space. As soon as someone 
enters the imaginary dark green space, the cow will altack or 
flee. Only trusted friends are allowed to enter. 

2 7 



28 

Lying down and getting up 
Wh en a cow is at grass, the processes 
of getting up and lying down give a 
good indication of the space that a 
cu bicle should provide. At the front, 

the cow needs sufficient space to be 
able to lu nge forward. The front half of 
the mature cow is heaviest: 55 percent 
of t he total body weight. Proper posi
tioning of the legs, with suffic ient 

grip, is importan t in order to use t he 
least amounl of ene rgy and effort . The 
cow also needs to be able to stretch out 
her front legs. 

• First the cow lifts her head 
and brings her front legs 
under her chest. 

• She stretches her head for
ward to countetbalance her 
back end. The front legs 
function as the balancing 
point. This cow is now more 
than 3 m long. 

• The hind legs are positioned 
under the body Her head is 
almost touching the ground. 

• The head 1s being retracted 
again and the cow has put 
one front leg forward In 
order to keep her balance. 

• Finally. the fourth leg is tn 
place and the animal can 
begin walking, but not unlil 
she has taken a moment to 
stretch. 

A comfortable 
cow hes with her 
head forward and 
at an angle. Often 
she has a front 
leg stretched out. 



Heat (oestrus) 
A fertility cycle lasts between 18 and 25 
(average of 21) days. Good heat detec
t ion requires patience on the part of 
the stockmen, plus a settled herd. 
Obser-ving twice a day for 30 minutes 
sometimes provides more information 
than observing three times for 20 
minutes. Approximately 60 percent of 
heats occur at nigh t. Only half of the 
cows display a standing heat and the 
heat periods of many cows last less 
than ha lf a day, sometimes as little as 
four hours. Both bulls and heavi ly 
pregnant cows are very hel pful for 
de tecting cows in heat. 

Heat signals 

1. 

2. 

Heats can be scored. The following list 
is handy for this, but what matters at 
the end of the day is the overall picture. 
A cow scoring 50 to 100 points in 24 
hours is very likely to be in heat. If she 
scores more than 100 points, then 
she's almost certainly in heat. Serve a 
cow twelve hours after deciding she is 
in heat. 

Cows with elevated oestrogen 
levels are the mos/ responsive to 
a cow that is in heat. Sometimes 
they also display oestrus behav-
iour. This includes cows that are 3. 
mid-cycle (ten to twelve days after 
a heat), in late pregnancy, and 
those with ovarian abnormalities 
(cysts). 

4. 
Resting the chin on the rump on 
another cow 1s a gesture that 

tr Bulling string 3 points 
tr Restlessness/fighting 5 points 
tr Being jumped by others, not standing still 1 O points 

tr Sniffing and licking the vulva of another cow 1 O points 
tr Resting chin on the rump of another cow ____ 1_5_ p_o_i_n-ts-

tr Jumping other cows 35 points 
tr Jumping front end of other cows 100 points 

tr Standing heat 100 points 

Source: Van Eerdenburg, 2003 

registers an intenlion to jump. 5. The slate of the uterus and ova-
This behaviour is one of the stron- ries provides ,nformation about 
ger signals of heat. the heat This can be determined 

by doing a rectal, but this requires 
Hore the cow being jumped is skill and specialised knowledge, 
walking away, which means that The uterus contracts when tou-
the cow doing the jumping is ched. Clear, stringy slime is dis 
more likely to be the one in heat. charged from lhe vulva, One 

ova,y (occasionally both) contains 
Here the cow bemg jumped is a large follicle. After ovulation, the 
standing still, so she's the one in empty ovulation fossa can be pal-
heat. pated. 
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Flies can cause a 
lot of irritation. The 
problem is more 
common 1n areas 
with many trees. 
The photograph 
below shows a fly 
surrounded by 
other fly bites. Fly 
control reduces 
the irritation and 
cows are more 
settled. It also 
reduces the risk 
of summer masti
tis (an udder 
infection) and 
New Forest dis
ease (pink eye). 

Attention to cow comfort 
Although pasture is the most na tural 
environment for ca ttle, it is still neces
sary to consider the cow's comfort. 
However, certain aspects may be 
beyond your con t rol. Wind, rain, and 
dampness are u navoidable. In these 
si tuations, animals really appreciate 
shelter. At a minimum, they must 
always have a dry area where they can 
lie. 

The cows should have easy access to plenty of clean drinkmg water at 
grass, too. That is not the case here. The cow on the right has a poo1ty 
f,Jled rumen, as do the other two cows, and so none of them will produce 
optimally. 



Hooves at pasture 
Pasture provides a healthy environ
ment for hooves. The ground is soft 
and provides a good grip. There are 
also fewer bacteria waiting to threaten 
hoof health. However, a cow often has 
LO travel quite a distance to and from 
the pasture along a hard track. Cows 
usually walk in a line. When walking 
over a rough surface, hooves are worn 
down and injuries can occur, especial
ly during wet periods when the hooves 
are softer. 
There is also a social order, even when 
cows are walking in a line. Dominant 
cows push and can bring the line to a 
standstill. Driving cows in an impa
tient way leads to fighting and sudden 
movements, and may frigh ten the 
cows. Then the cows don't get time to 
see where they are putting their feet. A 
good path is shock absorbent and has 
a smooth surface, w ithout sharp 
stones. Always remain calm when 
driving cattle. 

45% = 315 kg 

140 kg 140 kg 
210 kg 210 kg ,,,, 

140 kg 

Each leg of a cow car
ries a significant weight 
load. The weight is 
evenly distributed when 
the cow stands square
ly on all four legs. 
When she walks, the 
load increases sub
stantially: when one leg 
is moving the other 
three take the weight. 
Due to uneven wear, 
the outer claw grows 
faster than the mner 
one, which results in 
greater weight being 
placed on the outer 
claw. 

When cows are lying down at pasture, their behaviour provides 
a lot of information about their well-being. Lame and stiff cows 
lie in a less upnght position. In addition, they have a much 
greater tendency to lie on their side compared with healthy 
cows. They also hold their head lower. 
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Locomotion score 

The following scoring system can be used for individual cows and to evaluate 
overall herd status. When doing this, make sure, that the cows are walking 
on a level, hard surface with sufficient grip. Take action when the number of 
cows scoring 2 and 3 increases. 
Points to note: infection levels, foot trimming, and nutrition. 

Locomotion score 1 
The healthy walk 
The animal stands and walks normally. She 

places all hooves w ith confidence: the rear 
hooves are placed where the front hooves 
were. 
Conclusion: good.* 

Source: Steven L. Berry, DVM, MPVM 
Un,v. of Davis, CA, and Zinpro® Corporation (1997) 

Locomotion score 2 
The slightly abnormal walk 
The cow stands normally but arches her 

back when she starts to walk. Her head is 
held lower and extended from the body. 

Her gait is slightly abnormal. 
Conclusion: this cow needs atten
tion.* 

----

Locomotion score 3 
The lame cow 

The cow arches her back both when stand
ing still and when walking. She takes short 
steps with one or more legs. 

Conclusion: this cow requires treat
ment today.* 



Back when standing: arched 

Locomotion score 4 
The very lame cow 
The animal tries to reduce the weight on 
one or more feet. She arches her back 
both when standing still and when moving. 

Conclusion: this cow needs immedi
ate treatment and nursing care.* 

Locomotion score 5 
The crippled cow 
The animal has an arched back. She refu
ses to stand on a particular hoof, or limps. 

She prefers to remain lying down, or has 
great difficulty when trying to get up. 

Conclusion: this very lame, sick cow 
needs intensive care and profession
al treatment.* 
"These are my conclusions. J.H. 

•• Which leg is affected? 

Types of lameness and causes 

if Lameness evident when standing: pain in bones and 
joints, usually of the lower limb. Moving is not painful, but 

bearing weight is. The cow swings the foot forward 
smoothly, but then tries to avoid putting weight on it. 

if Lameness only evident when moving: pain in tendons or 
muscles. Locomotion is painful. The animal tries to move 

the leg as little as possible but does not have difficulty 

bearing weight. Combinations also occur. 
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CHAP T ER 3 

Sustainable dairy farming depends on the opti

mum health, welfare, and productivity of the ani

mals. In our climate, cows are usually housed for 

at least six months of the year, and during the 

grazing period the milking herd comes in at least 

twice a day for a couple of hours to be milked. 

Therefore, the farm buildings are an important 

part of the enterprise. 

A cowshed is a system in which various 
factors interact : the Jay-out (feed bar
rier, calving pen, ventila tion), dimen
sions (width of passageways, roof 
heigh t), m aterials (concrete or rubber 
floors, straw yards), managemen t 
(hygiene, feeding, stocking density) 
and the animals, to mention just a few. 
Lame cows place a higher demand on 
the floor area and the cubicles than 
healthy cows, and need more space to 
move. The availability of forage and 
concentrates influences the socia l 
order in the herd and therefore the 
need for space. 

So, what standards should a good facil
ity try to achieve? Ultimately, one con
stant factor determines the standard: 
the cow. People transla te these cow 
requirements in to specifications on 
the building plan. As cows, their diet, 
and people change, the norms need to 
be modified continually. An expert's 
opinion is always necessary, combined 
with good farm sense, in order to find 
the best solutions. ln practice, this 
means weighing up the pros and cons 
and compromising between having 
too much or too little. 



The five freedoms of an animal 
1 . Freedom from hunger, thirst and 

malnutrition. 
2 . Freedom from discomfort. 
3 . Freedom from pain, injury, and disease. 
4 . Freedom to express normal behaviour. 

5 . Freedom from fear and distress. 

J. Webs!(•, (1999) 

The European regula tions for animal 
welfare a re based on the five freedoms 
of an animal m enlioned above. One 
can measure these using cow signals. 

Use a critical eye 
In order to evaluate animals in a shed, 
work from large to small. Start by look
ing at groups of animals. Where arc 
the animals located? When cows and 
calves avoid certain places in the shed, 
chere are many possible causes: for 
example, draught, heat, cold, and poor 
air quality, as well as cubicle comfort. 
slippery f1oors, and social conf1icts. 

Differences between animals 
J\ssess whether the herd is uniform or 
whether there are marked differences 
between the animals. Pay attention to: 
• Animal development. Are the heif

ers much smaller than the cows? If 
so, focus on heifer rearing. 

• Condition. When more than ten 
percent of the an imals are too fat or 
too thin, this indicates that there is a 
long-term imbalance between food 
intake and u tilisation. Focus on 
trough space, availability of food 

A high enjoyment factor! Grooming is plea
surable, so the cow is drooling in anticipa 
t1on as she walks towards the rotating 
brush. The brush begins rotating when 
activated by the cow. 

during the day, hoof health, the way 
cows select their food, and fibre con
tent. 

• Hair colour, coat shine, and clean
liness. A glossy coat is a sign of a 
healthy animal. A dirty coat is al
ways a bad sign. 

• Abdominal and rumen fill . 
Variation is t he result of differences 
in food intake in the last 24 hours or 
few days. Why did the cows eat less? 
Are we dealing with risk groups? 
High-yielding cows and those close 
to calving must reach their optimal 
food intake as soon as possible. 

• Other signs: for example, wounds. 

Dung on the cows indicates that little attention is given 
to cleanliness, or that the cows have had loose dung 
recently. Good hygiene reduces the risk of infections. 
Loose dung suggests problems wrth the diet, or disease. 

M@I AP_proximately one third of the cows in 
• - this herd have a lump on the shoulder. 

What does this mean? 
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The width of 
passageways 
1s best 
expressed in 
terms of cow 
lengths and 
cow widths. 
The animals 
should be 
able to move 
pasl each 
other easily. 

Ill -
What do you see in this cubicle shed if you are told 
that there are two water troughs and that food is only 
available where the cows are currently eating? 

Space and social order 
There shouldn't be anything prevent
ing the cow having easy access to her 
food , the drinking water, or her bed. 
Every animal needs a certain amoun t 
of space in order to feel comfortable. 
For example, cows n eed to h ave 
enough room to pass each other with
out touching and they should be able 
to escape and find a safe haven. Cows 
with horns increase t he need for space 
and escape routes. 
Every herd has a complex social order. 
There are small groups with bosses 
and their subordinates, and leaders 
and followers. Bosses are those ani
mals that are allowed to eat firs t ; lead
ers initiate activities. A dominant cow 
forms a serious obstacle to a low-rank
ing animal, who only dares to pass the 
other cow when she feels safe. She 

needs to be able to escape, and in order 
to do that, must have enough space, 
healthy teet and legs, and sufficient 
grip on the floor. Cows that are lying 
down do not participate in the com
petition for social order. 
The most com mon cause of fighting is 
competition for food ; t his occurs 
when palatable food is not available 
throughout the day. In the struggle to 
get to the tastiest food , the lower-rank
ing animals w ill always end up eating 
second. 
Heifers have a low social rank and 
don 't know all the cows in the herd. 
Due to their timidity, they lose out 
wh en competing for food. Rumen fill, 
milk yield, and cows that stand about 
aimlessly rather than, for example, 
eating or resting, provide information 
about the comfor t within the herd. 

For optimal movement, 
two cows should be able 
to pass each other behind 
a row of cows that are 
eating. Cows that are lying 
down are out of the way 
and so do not take part in 
conflicts !hat anse while 
cows are moving around. 



Risk locations 
Every shed has its own risks and risk 
locations. By observing every location 
in the sh ed t horoughly, with or with
out the cows, you can prevent many 
prob lems. Risks are found not only in 
specific areas, bu t also under certa in 
circumstances. 

Examples of times of risk 
when housed 

V Changes in the weather 

V Warm weather, high humidity, 

frost 

V Mixing groups (heifers, dry cows) 

V Unrest 

V Cows in heat 

V Relief milker 

V Drying off 

V Ration changes 

The cow has calved 1n a roomy, safe calving area, but the 
dung contains lots of germs that could infect tho uterus and 
udder, as well as the calf's navel and mouth. This can cause 
mastitis and metritis, and navel infection, diarrhoea, and 
Jaime's disease. 

This slippery concrete passageway is a high-risk area. A cow 
in heal could cause a lot of damage, to herself and to others. 
Roughen the concrete or use a rubber mat, remove the 
muck daily High-risk passageways severely hamper cow traf
fic between feed and resting area and water. 

The uneven slats increase the risk of hoof in1uries and the 
drinking trough is located at a corner, beside a concentrate 
dispenser. Thero is a lot of cow traffic here and possible 
competition, but cows like to drink without being interrupted. 
Faced with this situation, low-ranking animals would hesitate 

When the trough Is positioned high enough, cows will not 
defecate in the wate1: However, the presence of a step puts 
a lot of pressure on the hooves. There is also quite a risk of 
slipping - for example, when a cow is being chased. Cows 
prefer lo drink on the level. 
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Cows have a reflective layer (tape/um luc,
durn) al the back of their eyes. which enab 
los thorn to see better than humans do in 
dim light. However, a lot more light 1s re
qwred to stimulate their biorhythm than for 
ordinary sight. 

For a cow, the level of light should be al least 
200 lux. Check this with a lux meter 

Light and climate 
Cows are sensitive to the amoun t of 
light in the shed and prefer a comfort
able climate. 

Light and dark 
Cattle are daytime creatures with a 
seasonal rhythm. The winter is the 
natural time for cows to be dry and 
heifers to be springing to calve (8 
hours of light and 16 hours of d ark
ness). The summer is the optimal time 
for lactation (14 - 16 hours of light and 
a minimum of 6 hours of uninterrup
ted darkness). These conditions stimu
late milk production. the animals feel 
well and are more likely to show signs 
of h eat. It is possible that an artifi cial 
winter for dry cows could have benefi
cial effects on their health. 

Cold and heat 
Cows perform optimally at a comfort
able temperature. At a temperature 
below -5 °C the cow uses energy in 
order to maintain her body tempera
ture. Above 20 °C the cow begins to use 
energy to stay cool. Above 25 °C. food 
intake begins to decrease. The overall 
temperature is also influenced by fac
tors such as air movement and lrnm.i
dity. 
Roof insulation helps to keep th e heat 
of the sun out during the summer 
while keeping the building warmer in 
winter. Large fans can be used to pro
vide extra ventilation. Pay carefu l 
attention to the water supply during 
cold and hot weather. Also consider 
clipping cows when they are housed. 

Less than 50 lux (dim light) 1s perceived by tho cow as night time. Solution: ensure the sky
lights are clear, increase the size of the air intakes. or install electncal lighting. 



Ventilation 
Milking cows produce a lot of heat, 
which they have to get rid of in order 
to avoid becoming overheated. They do 
this primarily through their respira to
ry system by evaporating moisture 
from their lungs. The skin also plays a 
role in the cooling process, especia lly 
at temperatures over 22 °c. For optimal 
heat loss, the humidity should not be 
too high. Anin1als breathing heavily, 
and condensation on walls, ceilings, 
and equi pmen t are signs of poor ven
ti lation. In addition, cows that are 
breathing heavily prefer to remain 
standing, sometimes with their front 

The presence of cobwebs ,s a sign thar 
there ,s insufficient air movement. Check 
the air movement close to the cows. 

end h igher than thei r rear. This is so 
tha t the intestines pu t less p ressure on 
the diaphragm and the cow can brea
the more easily. Ventilation is irn.por
tan t, particularly around the head. 

Floors 
On slippery floors there is a risk that 
cows will slip and get injured. The 
cows will then move about less becau
se they are afraid of conflicts with 
other cows. Using scrapers, the floors 
can be cleaned easily. This also has a 
beneficial effect on hoof health: hoo
ves dry better and there will be a lower 
b urden of infection. However, the scra-

The scraper chain can catch cows 
unawares. 

per hinders the cows and , fearful of 
stepping on it, they may take measures 
to try and avoid the area. For this rea
son, cables are better than chains and 
encased rods. The wider the passage
ways, the calmer and more settled t he 
animals will be. 

Cow signals associated with slippery floors. 

• Slipping when being rounded up 
or when taking evasive action. 

• Animals are more apprehensive. 
• Poor expression of heat. 

• Looking for less slippery areas in 
passageways: for example, the 

animals walk along the sides. 

• Walking carefully with their legs 
placed apart and their head low. 

Taking small steps and negotia
ting corners with care. 

• Low-ranking animals and heifers 
look for safe havens, such as 

dead-end alleys. 

Ill -
Concrete can become very slippery. In 
this picture, what could be the 
consequences? 
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Hoof score 

Hoof problems can cause cows great pain and directly affect production because 
lame cows visit feed barriers and concentrate dispensers less frequently. It is there
fore important to detect symptoms early. The hoof score chart found be low can be 
helpful in this regard. A variety of symptoms may occur simultaneously. 

Foul-in- the-foot {dermatitis inte rdigitalitis) 
An eczema-like infection, that begins in the cleft between the claws 
and extends to the heel. In the heel area, small cracks and cuts devel
op, and in some cases the horn tissue separates completely. 
• Cause: bacteria. 
• Risk groups: all. 
• Treatment: foot trimming, formalin footbaths. 
• Prevention: reduce risks of infection (foot trimming, footbaths, dry 

floors). 

Digita l dermatitis or strawbe rry footrot (de rmatitis digitalis) 
Usually a discrete area of infection affecting the skin at the 
coronary band. 
• Cause: bacteria, low resistance. 
• Risk groups: heifers, freshly calved cows. 
• Treatment: foot trimming, dry wipe the affected area and apply anti

biotic spray (repeat after 24 hours). Or, bandage for three days. 
• Prevention: reduce the level of infection in the environment (effective 

treatment of infected animals, treat foul-in-the-foot, optimise 
resistance). 

Laminitis (laminitis) 
Any yellow/red discolouration of the sole. The redness is due lo bleed
ing; yellow/orange colour results from serum leaking through blood 
vessel walls. 
• Cause: see page 44. 
• Risk groups: heifers, around the time of calving, animals on high levels 

of concentrates. 
• Treatment: anti-inflammatories, soft surfaces, encourage plenty of 

drinking, cold hosing, foot trimming to maintain good hoof balance. 
• Prevention: sufficient fibre in the ration, correct ratio of fibre to con

centrate. Introduce dietary changes gradually. Good cubicle design. 
Treat infected animals promptly and thoroughly. 

With thanks to PTC+ (Horst) and the Animal Health Bureau (Deventer). 

Score 1 

Mild mflamma
tion of the 
skin. With a 
putndyellow 
discharge be· 
tween the 
claws. 

A round, dis
crete lesion 
that causes 
slight pain 
(healing or 
m,/dcase). 

A small 
/ocal,sod 
discolouration. 

Severe inf/am 
mahon of che 
skin, which 
also affects 
the heels 
(cracks, punc
tures). 

Slight deteno
ration of the 
hoof l!ssue at 
the coronary 
band. Pa,nful, 
b leeds easily. 

Discolouration 
of approxima
tely one-third 
of the sole. 

Score 3 

Extensive 
moist inflam-
1nation of the 
heels extend
ing into the 
mterdig,tal 
space. 

Large, straw
berry-like, 
extremely 
painful lesion. 
Bleeds easily 

Oiscoloura1ion 
of almost the 
entire sole. 



Other causes of lameness 

Healthy hooves 

A healthy hoof. The hoof wall 

and the entire sole are weight

bearing. This animal has been 

at pasture, and as a result the 

wall is slightly overgrown. 

False sole 

False or double sole happens 

after acute laminitis or radical 

dietary changes. In many cases 

you see few other signs of 

laminitis. 

Hoof scoring aids management 

Solar ulcer 

Solar ulcers are inflammatory 

lesions in the sole area. They 

occur as a result of either lami

nitis or bruising to the sole (or 

both). Soft hooves are more 

likely to be affected. 

White line disease 

The white (or pink) line forms the 

connection between the sole 

and the wall. If there is a break 

in the continuity, then white line 

disease occurs. There are beth 

mild and severe forms. Most 

important causes are laminitis 

and trauma (bruising). 

Hoof lesions are signals which can be used to make improvements in herd management. 
The following rough classifications can be helpful: 

Combinations of digital 
dermatitis and foul-in-the 
foot 

Both digital dermatitis and foul

in-the-foot occur under similar 

conditions: wet feet, dirty con

ditions. They often occur to

gether, in which case, the cow 

will show signs of both. 

lnterdigital growths 

lnterd,gital growths occur be

tween the claws and develop 

because there has been a long

standing lesion in the cleft. This 

could be either foul-in-the-foot 

or digital dermatitis. The lesion 

could have developed from an 

infection in the cleft. 

V Laminitis: metabolic problems, errors/changes in diet and food intake, housing problems (overcrowding, slippery floors, poor cubicles). 
V Digital dermatitis: infectious disease, associated with low resistance and high risk of infect ion. 
V Foul-in-the-foot: infectious disease, associated with high risk of infection. 

V Solar ulcers, white line disease: trauma, when the herd is unsettled, and/or slippery or uneven surfaces. This can be associated with laminitis. 
More information about hoof lesions can be found on page 73 and pages 80/81 . 

Wilh thanks to PTC+ Oenkerk (NL) and GD, Deventer (NL). 
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The interdig1tal cleft of the 
right foot is virtually parallel 
with the sp,ne (score 7 ). 
The left leg is turned out
ward, swollen and painful. 
This ,s a score of 3: treat 
immediately. 

Hoof problems: the consequences 
With foul-in-the-foot (dermatitis inter
digitalis) often the outer claw grows 
faster than the inner claw. This causes 
the position of the claw and leg to 
change: the hock turns inwards and 
the claw rotates outwards. Foul-in-the
foot exists on nearly every dairy farm, 
so check regularly for signs and take 
action promptly. 
Preventive measures include keeping 
floors dry and clean, formalin foot
baths, good nutrition with emphasis 
on sufficient fibre. 
Treatment: foot trimming and for ma
lin footbaths (4 litres of standard for
maldehyde solution per 100 litres of 
water). 

Leg score 
The leg score gives an impression of 
the stance of the hind legs and can be 
used to manage foot problems. It is 
related to the height difference be
tween the inner and outer claw and 
the way the cow places her foot. Cows 
rotate their feet outwards to relieve 
painful areas of the sole and are more 

Leg score 2: the placement of the hoo
ves could be better. Suggests a high 
incidence of foul-in-the-foot and/or a 
need for regula r, corrective foot trim
ming. 
Leg score 3: undesirable situation. The 
cow or cows need immediate attention 
(trim hooves and treat). 

likely to do this on slippery floors, (From J. van Amerongen) 

when they walk with more weight on 
their heels. 
Leg score 1: the ideal situation; but 
infections or haemorrhages can sti ll 
occur. 
If there is a high proportion ofleg sco
res 2 and 3, you should look at the tech
nique and frequency of foot tr imming, 
and other factors affecting stance. 



A ;ct of strength is required to lift the heavy front end off the ground. When the neck rail is in 
·;1e way, the cow takes her time. Difficullies when getting up can lead lo damaged teats. 

The need to lie down 
In the cowshed , cows like to lie down 
for 14 hours per day. Lying down is 
importan t because: 
• The cows rest. 
• Their feel rest and dry off. 
• More space is available in the 

passageways. 
• When cows are lying down, up to 30 

percent more blood circulates 
through the udder. 

If cubicle comfort is not optimal the 
cows will not lie down unless they are 
very tired and then they wil l lie down 
for longer than normal. A5 a result, 
they will eat and drink less. The num
ber of times they eat decreases and the 
likelihood of selective food intake 
increases. In addition, certain prob
lems wi ll soon start to appear, su ch as 
swollen hocks. 

Cubicles 
A cubicle is a compromise between 
space and hygiene. When a cow needs 
to defecate, she passes dung regardless 
of where she is. For good hygiene, 

w hich will help to prevent skin and 
udder infections, it is essential t hat 
cows do no t defecate in the cubicles 
and that the cubicles are cleaned sev
eral times a day. Small he ifers will al
ways defecate in their cub icles. Poor 
cubicle design can m ake standing up 
or lying down difficult. If t his is the 
case, the cows will lie clown for abnor
mally long periods and could have 
injuries to their knees and hocks. 
The cubicle floor is also important. It 
should be soft with sufficient grip. 
Sand or a layer of sawdust (more than 
10 cm deep) is the most comfortable. 

Brisket locator and neck rails 
A brisket locator prevents the cow 
from lying too far forward in t he cubi
cle. It should be rounded, with a little 
give and not too high (approx. 10 cm ). 
Head rails should not hinder the cow 
when she stretches h er head. 
Therefore they sh ou ld be positioned at 
less than 20 cm or higher than 90 cm. 
The dividers should encourage the cow 
to lie straight, without risk of bruising. 

A cow in a cubicle should lie down quickly. If more than 10 percent 
of resting cows are standing, cubicle comfort needs to be improved. 
In the photo above, the cubicles are clearly too short and there is 
not enough headroom to lie down easily. 
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With the head stretched forward al an angle, cows can easily swallow, 
regurgitate and chew the cud. This heifer has found the lowest point of 
the partition. 

Ill . 
What do you see here? 

Signals that mean the cubicles need improving 

Bruises result from forces at nght angles to 
the hock, which occur when the cow lands 
heavily on the floor of the cubicle, and from 
the pressure on the hock when lying down 
and getting up. This suggests that the cubi· 
cle surface is too hard or there is insufficient 
bedding. 

Factors that make matters worse 
in cubicles: 
• Wet cubicles: soaking of t he cow's 

skin leads to hair loss; skin infec
tions will develop m ore easily. 

• Acidosis and re lated pro blems: 
cause laminitis . Toxins in the blood 
stream damage small blood vessels, 
particularly in the hooves and 
joints. This resu lts in pain and a stiff 
gait. Cows have difficulty lying 
down and getting up, which will 
lead to bruised hocks. 

Abrasions occur as a result of forces 
parallel to the skin over the hock: rubbing 
back and forth. Abrasions may indicate that 
the cubicle surface is too rough, bedding is 
too coarse, the cubicle surface is too slip
pery, or the cubicles are badly built. 

• Lameness/weakness: cows have 
greater difficulty gelling up and 
lying down and will need to use 
their head as a counterbalance even 
more than normal. This means they 
may end up falling forward. They 
also land heavily and will end up 
with abrasions from the cubicle 
floor. 

• Large and heavy cows: these ani
mals need a lot of strength and 
space to ge t up and lie down. 



The cow's needs and the evaluation of the housing 

Cow requirement Cow signal Measurements for a Cubicle dimensions 
700 kg Holstein cow, expressed in terms of 
based on analysis of videos body measurements* 

A good starting position when she Cow stands squarely in the cubicle. Neck rail at 2.15 m, measured diago- Neck rail at: 0.83 x WH** 

wants to lie down. nally from the rear kerb. Bed length: 1 .2 x WH 

Height: 1.27 m 

Able to lie down, using the head as a Able to lie down, using the head as a Cubicles with open front end. Deterrent strap: 0. 7 x WH 

counterbalance. 

Soft landing on comfortable bedding. Cow lies down almost immediately. - ::>10 cm of bedding, mattresses, 

Hocks and knees are unblemished. rubber mats with bedding. 

Width: 2.0 x hook bone width. 

Cubicle is long enough, w ith room for Cow lies straight. Cubicle length: 2.75m. Brisket locator Open fronted: length 1.8 x WH 

the head. at 1 .80 m from the rear kerb. Wall at front: length 2.0 x WH 

Brisket locator: 1.2 x WH from rear kerb. 

Cubicle is wide enough. Cow can lie comfortably on her side. Cubicle width: 1.22 m 2 x hook bone width. 

Able to chew the cud comfortably. Cow can stretch her head forward at an 

angle. - -

Able to lie with a leg stretched for- See cow requirement. Soft, rounded brisket locator, no -
ward. hinher than 10 cm. 

Can get up easily. Cow stands up in one smooth movement, See above (neck rail, open See above (neck rail and head rail). 

with her head stretched forward as a coun- fronted/wall fronted cubicles). 

terbalance. No hindrance from neck rail. 

Comfort of the cubicle as a whole. ::>90 percent of the cows are lying in cubicle. :,:1 O percent of the cows have damaged hocks and other injuries 

Cows are clean Animals can get up and lie down with ease. 

Cows prefer a not too 
hard but rounded 
brisket locator, so 
they can stretch their 
front legs. 
The proper distance 
of the brisket locator 
from the rear kerb 1s 
determined by the 
cow herself = pin 
bone to dewlap (HF 
cow: 1.80 - 1.85 m) 

A shock from the electric cow train
er teaches the cow to defecate 
outside the cubicle. Position: 15 
cm behind the point of the shoul
der. 5 - 15cm above the cow. 
Improper positioning leads to diffi
culties gelling up, teat injuries, 
reduced food and water intake, 
and poorer expression of heat. 
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A good starting position tor lying down The cow 1s 
standing With all four legs squarely on the bed and 
has enough space to stretch her head out - 'lunge 
space'. She doesn't need to lunge under the neck 
rall. A thick layer of sand, sawdust, or straw pro
vides a soft bed 

The cow has plenty of space to lie down. She can 
stretch her front legs over the low, rounded bnsket 
locator. A long enough bed, enough headroom, 
and guidance from the part1t1ons ensure that she 
lies 1n the correct pos1t1on. 

This tethered cow can easily lunge forward, using 
her head as a counterbalance, and isn't impeded 
by her chain, or by any pieces of the partition. The 
soft mat provides grip, a soft landing, and comfort. 

These cows have no headroom when lying down or standing up. 
There 1s a mark where the cows have hit the wall. Solution: 
lengthen the cubicle by demolishing the wall, leaving the front 
open to provide fresh a,r and better lighting, while taking mea 
sures to protect the beddmg from dnving rain. 

Because the brisket locator 1s tao far back, the cubicle is tao 
short. The cow is lying at an angle. In this cubicle, the brisket 
locator is not even necessary.- the wall ensures that the cows 
won't fie tao far forward 



Looking and understanding 
So far in this book we have discussed a 
number of issues that might have 
given you new insights, but not every 
question has been answered As well as 

providing answers, critical observa
tion will also lead to new questions 
and insights. Here are some more tell
ing examples. 

1/vhy is ttus cow pushing her head into the other cow? Is this 
social behaviour? Or a sign of discomfort? It seems likely that 
t111s behaviour stems from some sort of discomfort, maybe colic 
01 ,ndigest,on. 

Cows 1n the collecting area, ready for m11k1ng. Despite having 
/Jeen rounded up, many of the animals st,11 keep a certain distan
ce botween themselves. Boing too pushy when rounding up 
could frighten cows and lead to conflicts. The resulting sudden 
movements could increase the likelihood of hoof problems. 

Just like tongue-rolling, food throwing is a stereotypical behav
iour: a behaviour that is repeated continuously without an obvious 
cause. It can become a big problem on some farms. A trough 
that is too high (more than 15cm above floor level) encourages 
food throwing. 

This is how a cow sleeps, with her head on her side. A cow 
sleeps for only tvventy minutes to half an hour per day. Many 
cows with the" heads on their sides may indicate indigestion, 
which is usually due to acidosis. 
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Straw yards 
A straw yard offers cows a very com
fortable bed , provided the straw yard 
is well managed and used properly. This 
means no overcrowding and making sure 
that the bed is firm and dry. 

Water troughs, salt licks, and other pieces of eqwpment that 
are in frequent use, should be located in concrete areas 
rather than in the bedded area. Around the water trough a 
wet area has developed due to water spillages, unnating, 
defecating, and trampling by lots of feet. 

The walls can be opened and closed. In winter, this helps to 
keep the warmth in, the rest of the year this helps with ventila
tion. Avoid draughts over the animals. Good ventilation re
moves any gases coming off the bedding and dnes the straw 

The quality of the straw bed is deter
mined by: 
1. Straw management. The bed should 

support the cow's weight as she walks. 
In dairy herds, absorbent, clean, and 
dry straw sh ould be added at least 
once a day. Avoid mouldy, dusty straw. 

2. Fluids. How m uch is added with urin e, 
dung, water spillages, rain, etc., and 
how m uch is removed as slurry, 
through evaporation and in other 
ways. 

3. Stocking d ensity and cattle move
men ts. How often do cows stand and 
walk in pa rt icular areas? Busy areas 
will get wet. 

Straw management can be monitored 

by assessing how dirty the cows are: 'dirt
iness' scoring. Or by counting the n um
ber of udder wipes used during milking. 

Guidelines for dairy cattle 

ir 1 kg straw/m' at least once a day. 

After cleaning out the yard: double the 
amount 

ir When calculating the area for bedding, 
don't include wet patches and unventila

ted areas. 
ir 1 m2 of bedded area per 1,000 litres 

annual production (annual production 

9,000 litres = 9 m2 per cow). Min. 6 kg 
and max. 12 kg straw per cow per day. 

Ill . 
The straw bedding contains many germs, some of which could cause 
skin and udder infections. How do you keep the risk of mastitis to a 
minimum? 



Cleanliness score 
The amount of dirt on the cows gives 
an idea of the level of hygiene on the 
farm . It is a group score. The dirtier the 
cows, the higher the chance of udder 
and skin infections. Research has shown 
rhaL a one-point rise in the herd dir ti
ness score resulted in an increase in bulk 
m ilk somaLic cell coun t of 50,000 
cells/ml. 
The presence of dirty cows also tells you 
that olher management factors may need 
LO be improved. Check ventila tion, 
nutrition, cubicle d imensions, and the 
cleanli ness of passageways. 

Udder 

LJ---
Includes fore and 

rear udders, and 

udder floor and teats. 

Lower rear legs 

\( 
Area from point of 

hock to floor 

includ ing hoof. 

Herd Tally 
Use to score herd or pen of cows 

when individual cow ID is not important. 

Score each cow and place check mark In 

C leanliness score box for each cow 's overall 

cleanliness score. 

Score 1: 
target 

;{;-

\( 

Score 2 : Score 3: 
acceptable danger zone 

5-- G---

\\ \\ 

Score 4: 
too dirty 

6-

\\ 

Score 5: 
unacceptable 

~ 

\\ 

Source: Chiappirn et al. J.K. Reneau, Univ. of Minnesota. 

The amount of dirt on the 
cows tells you whether 
enough straw is being 
used. The number of 
wipes needed to clean 
the udders is also an indi
cator If lots of wipes are 
being used, the bed is 
probably too wet. 

Clean and dry 
surroundings are healthy 

and pleasant for cow and 
fa1mer alike. enabling 

them to work well and 
deliver quality 
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CHAPTER 4 

Cow nutrition focuses on achieving maximum dry 

matter intake and a healthy rumen. A number of 

factors contribute to rumen health. Nutritionists 

tend to focus on issues such as the ratio of ener

gy to protein, and ensuring that the ration inclu

des sufficient fibre and minerals, but we should 

remember to think about all of the factors that 

affect the eating behaviour of the cow. 

Calculated rations rarely correspond 
exactly to what the cow actually con
sumes, because of natural variation 
and the need to make assumptions. 

---, 

Every cow must have unlimited access 
to palatable food and in the correct 

proportions throughout the day And 
the same applies for water __ ....,.____ ---~-

-
Therefore, the ration calculation acts as 
a starting point, which needs to be veri
fied and possibly modified on the farm. 

Steps in the feeding process Cow signal 

'fr Ration calculation 

'fr Feeding ,+ Availability 

'fr Intake 

+ 
Selection Rumen fill 

'fr Digestion Dung Production 
Health Growth (condition) 

The st11.1cture of this chapter follows this table. 



When evaluating nutri tion, health 
and production you look to the past as 
well as the present with the aim of 
achieving even better results in the 
future. Information from the past 
helps you to learn and to understand 
the current situation. It can be used as 
the basis for setting new goals like 
'Next year I want to produce 300 litres 
more milk per cow and to halve foot 
problems'. The cow signals you notice 
can be used to evaluate the current 
situation and to make healthy produc
tion a reality for the future. 

When looking back, important cow 
signals include: 
• condition score changes; 
• annual and monthly production 

figures, and milk records; 
• the number of metabolic diseases 

(disp laced abomasums (DA), milk 
fever, and ketosis); 

The cows have fintshed their food. Have all 
of the animals had enough to eat and in the 
co1roct proportions? Should they be given 
more food now or later? If five to ten per
cent of the food is left over this ,ndicates 
l>1at the milk,ng cows are al their maximum 
tomge intake. 

• the total number of illnesses; 
• the number of cows culled, with the 

reason for culling; 
• fertility records. 

When assessing the situation and 
making changes, the important cow 
signals are: 
• rumen fill (food intake and rate of 

passage); 
• milk production today and yesterday 

(food intake and energy to protein 
ratio); 

• dung (food intake and digestion); 
• selective feeding (a well mixed 

ration and palatability of the ingre
dients); 

• food wastage (food intake and selec
tive feeding); 

• chewing the cud (fibre); 
• hoof health (locomotion score). 

Rotting and heating up redu
ce palatability, which in turn 
decreases food intake. Good 
ration management starts with 
good quality food. 

Information derived from production data 
Milk production data provides valuable information about individual 

cows as well as groups. The standard values are affected by the 

genetic potential of the herd, as well as the ration. 

Problem 
A severe negative energy 
balance or ketosis. 

Acidosis 

High incidence of social 

conflicts. 

Low resistance levels in the 

herd. 

Check point 
Difference between milk fat and milk 
protein percentages (> 1 .0 negative 

energy balance, > 1.25 ketosis). 

Low fat percentage. 

Heifer production below expectation. 

Disappointing production from older 

cows and low milk protein (<3.2). 

Too many sick cows. 

Notes, action 
lists and check
lists are helpful 
when organising 
farm and animal 
inspections. 
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Rumen score: food intake and digestion 

The rumen score is an indication of the food intake and the rate of passage 
over the last few hours. When looking at the cow's left flank from behind, in 
effect you are evaluating the rumen fill. The fill is based on a combination of 
the amount of food consumed, the rate of digestion, and the rate of passage 
on to the abomasum and intestines. 
The rate of digestion and the rate of passage are affected by the character
istics of the dietary components (rapidly or slowly degradable in the rumen), 
the particle size, and the ratio of the dietary components in the rumen. 

Score 1 
A deep dip in the left flank. The skin under 

the lumbar vertebrae curves inwards. The 

skin fold from the hook bone goes vertically 
downwards. The paralumbar fossa behind 
the last rib is more than one hand-width 

deep. Viewed from the side, this part of the 

flank has a rectangular appearance. 
The cow has eaten little or nothing, which 
could be due to sudden illness, insufficient 
or unpalatable food. 

Score 2 
The skin under the lumbar vertebrae curves 

inwards. The skin fold from the hook bone 

runs diagonally forward towards the last 
rib. The paralumbar fossa behind the last 
rib is one hand-width deep. Viewed from 

the side, this part of the flank has a triangu
lar appearance. 

This score is often seen in cows in the first 
week after calving. Later in lactation, this is 

a sign of insufficient food intake, or a rate 
of passage that is too high. 

When to score? 

1r If there is a reason. 

1r To train yourself. 
1r As a part of your daily/weekly 

checks. 

Score 3 
The skin under the lumbar vertebrae goes 
vertically down for one hand-width and 

then curves outward. The skin fold from the 
hook bone is not visible. The paralumbar 
fossa behind the last rib is still just visible. 

This is the right score for milking cows who 
have a good food intake and when the 

food is in the rumen for the correct amount 
of time. 



TIie rumen ,s located on 
the left side of the cow 

Paralumbar fossa 

agamsl the body wall. In a Transverse processes ___ -4-

iligh-yielding Holstein Last rib 
t(/csian cow giving 40 
:,:,es a day, for example, 
ti;d rumen volume is about 
1 50 - 200 litres. Such a 
c0w consumes approx,
marely 24 kg of dry matter 
per day and passes 40 kg 

Diaphragm 

J' more of dung. 

Score 4 
The skin under the lumbar vertebrae curves 

outwards. No paralumbar fossa is visible 
behind the last rib. 

This is the correct score for cows nearing 

the end of lactation, and for dry cows. 

Source: D. Zaaijer, W.D.J. Kremer, J.PT.M. Noordhuizen (2001) 

Score 5 
The lumbar vertebrae are not visible as the 
rumen is very well filled. The skin over the 

whole belly is quite tight. There is no visible 

transition between the flank and ribs. 
This is the correct score for dry cows. 

Stifle 

What do you notice about the 
abdominal fill of this cow? 
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By rinsing a dung sample in a sieve you can 
get a good impression of how well food is 
being digested and how much the cow is 
chewing her cud. Less than half should 
remain. Similar to lhe siluation when you 
score dung, you don't want lo find bits of 
food, such as grains of maize, thal should 
have been digested. The fibre should show 
signs of having been chewed and digested. 
Accurate dung scores on a gloved hand 
provide similar information. 

Dung 
Dung is a mirror of the digestive 
system. By looking closely at the dung, 
you get an indication of the balance of 
the ration. You need to pay attention 
to consistency and the level of 
digestion. Consistency relates to the 
ratio of the amount of solid to the 
amount of water. If there are lots of 
abnormal breakdown products from 
the food, the contents of the intestines 
will retain a lot of water. Other reasons 
for loose dung include the presence of 
toxins or excessive minerals. 
When evaluating digestion you are 
looking or feeling for bits of undiges
ted food. Ideally, every component of 
the ration should be digested. If parts 
are not digested, either they are indi
gestible or there was not enough time 
for complete digestion to take place. 
The latter occurs, for example, when 
the rate of digestion for the energy and 
protein components are not balanced 
(ration formulation). From the time 
food is eaten unti l it is passed as dung 
takes between one and a half and three 
days. 

The dung splattered on this cow'.s rump 
suggests /hat she has recenl/y had loose 
dung on her tail, caused by diarrhoea. 
Diarrhoea and ve,y loose dung suggest 
either that the ration is not balanced, or /hat 
the cow is ill. This cow has a rumen score 
of 2+. She has not eaten enough in the last 
few hours. 



Dung score A: looking at and feeling fresh dung, to assess digestion. 

This scoring method is based on taking a close look at fresh dung that has just 
been passed, and feeling the dung with your hand. 

Score 1 

The dung glistens, feels like a creamy 

emulsion, and is homogeneous. No undi

gested food particles can be felt or seen. 
This is the ideal score for milking and dry 

cows. 

Score 2 

The dung glistens and feels smooth and 

homogeneous. There are a few undigested 

food particles that can be seen and felt. 
This is acceptable for milking and dry 

cows. 

Score 3 

The dung appears slightly dull and does 

not feel homogeneous. After closing and 
opening your hand, bits of undigested fibre 

remain stuck to your fingers. This dung is 
acceptable for in-calf heifers and dry cows, 

but not for milking cows. 

Source: D. Zaa,jer, W.D.J. Kremer, J.P.T.M. Noordhuizen (2001) 

Score 4 

The dung is dull in appearance and con
tains some coarse undigested food parti

cles, which are clearly visible. After closing 
and opening your hand, a ball of undiges

ted food remains in your hand. Adjust the 

ration. 

Score 5 

Coarse food particles can be felt in the 
dung. Undigested ration components are 

clearly recognisable. The dung has a dull 

appearance. Adjust the ration. 
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Dung score B: consistency of fresh cow dung 

Fresh dung is scored in two different ways: by eye and by treading in the 
dung with your boot. 

Score 1 

So watery that it's barely recognisable as 
dung. This comes from cows that are 
very ill. 

Score 2 

A thin custard but recognisable as dung. 

When the dung lands on a hard surface, 

the splatter goes a long way. This happens 
when grazing young, rich grass, and when 
there is some imbalance in the ration. 

Score 3 

A thick custard, forming a cowpat to a 

height of 2 to 3 cm. A soft plopping sound 

can be heard when the dung lands. Boot 
test: when the boot is lifted, there is no 
footprint left in the cowpat and the dung 

doesn't stick. This is the ideal consistency 

for dung; the ration is visibly well d igested. 

Source: D. Zaaijer, W.D.J. Kremer, J .P.T.M. Noordl1uizen (200 1) 

Score 4 

The dung is thick, makes a heavy plopping 

sound when landing, is well formed, and 

stacks in rings. The height is a finger's 
length or more. Boot test: when the boot is 
lifted, the dung sticks to it and a footprint 

is left behind. This indicates that there is an 

imbalance in the ration. For dry cows and 
in-calf heifers this may be acceptable, but 

always check the composition of the ration 
anyway. 

Score 5 

Stiff balls of dung (similar to horse drop
pings). Boot test: an impression of the boot 

is left on the top of the dung. Dry cows 

and in-calf heifers often pass this sort of 
dung. This indicates that the ration is not 

balanced and needs to be adjusted. 



Ration preparation 

Feeding the rumen 
Mature cows eat between 7 and 12 
meals a day and each meal lasts 
approximately 45 minutes. Total 
ealing time: about 6 to 8 hours. 
Heifers eat more frequently and con
sume less at each meal. In order to 
correct acidosis caused by rapidly fer
menting food, there should always be 
sufficient fibre in the rumen. cows 
should produce a lot of saliva (chew
ing the cud), and the rumen wall 
should absorb the fatty acids quickly. 
Think about the ra tio of forage to con
centrate 

To maintain a healthy rumen, a cow 
needs Lo eal: 
• sufficient fibre; 
• forage and concentrate at approxi

mately the same time. 

Fibre content of the diet 
For fibre to be effective the particles 
should be longer than 0.6 cm. so aim 
to work with forage 4 cm long. Proper 
stimula tion of the rumen wall encour
ages cudding. The amount of rime a 
cow spends chewing her cud provides 
valuable information about the fibre 
content of the ration. A cow should 
chew her cud for 8 to 10 hours per day. 
In total, a cow chews for about 16 

The cow will lie down tor about throe-quarters of the time when she is chewing her cud and 
each cud-chewing period lasts half an hour or more. A cow normally chews each cud 60 to 
10 times. Rations with a lot of fibrous material (straw, grass-seed hay) reqwre more chew
ing per cud. Cud that is chewed loss than 50 times indicates insufficient fibre. I ligh-yielding 
cows produce about 300 litres of saliva a day when cud chewing is oplimal. 

hours per day, while eating and cud
ding. At any one time, more than 50 
per cent of the cows lying down should 
be chewing their cud; two hours after 
feeding, this should be as high as 90 
per cent. A cow star ts to chew her cud 
about 45 minutes after eating. If the 
basic ration contains insufficient 
fibre, cows will sometimes look for 
addi tional high-fibre food. such as 
straw or hay. 
Low-fibre rations increase the risk of a 
very low rumen pH developing. The 
bacterial flora can be affected to such 
an extent that toxins develop. 

Food quality is extremely important. Both heating up and rolling decrease 
the nutnt,onal value and will produce an unpleasant smell. Remember: 
palatability is essential for optimum d1y matter intake. You must also get 
the amounts of each component c0trect and mix the ration well. 
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Problem 
These two pictures represent an imaginary shed, which has easy access to 

the concentrate feeders but very poor access to the feed barrier. Heifers 
and freshly calved cows are likely to eat the concentrates but may not con

sume enough forage. How do you minimise the risk of these animals deve
loping rumen problems? 

Possible solutions: 

V Initially provide only a little concentrate in the feeders and slowly increa
se the amount. 

V Manage the heifers and freshly calved cows as a separate group. 

V Ensure the maximum number of eating spaces is available throughout 
the day. 

V Pay close attention to hoof health. 

V Ensure that the basic ration contains enough fibre. 

Food intake 

Selective feeding 
Cows select thei r food on the basis of 
taste, not the nutritional value. This is 
easy to do with dry mixes and when 
food particles are long (>7 cm). 
Investigate selective feeding by look
ing: 
• at eating behaviour; 
• for variations in dung from cows 

that are eating the same ration; 
• at the ration diet and the leftovers; 
• for burrowing into the food. 

When eating palatable food containing 
long fibre, a cow will use her tongue to 
pick out the longer bits. Shorter pieces 
of food are dropped and then eaten off 
the ground. You will see cows burrow
ing h oles and shaking out t he food . 

- .. ------ ........ «!~---. ~ ........ ~ .. - ~ 

.::;~: ;~ ; { ;., •. 

These cows much prefer maize sHage to grass 
silage. So, the ration of the dominant cows will 
contain too much maize silage and that of the 
lower ranked cows, too little. 

By examining food with this sieve box, you can quickly determine whether the cows are being too select
ive. Here three samples have been evaluated: food from inside the trough, food on the edge of the trough, 
and untouched leftovers. As the proportions are similar, this suggests the cows are not being selective. 



Location of the feed barrier and 
trough 
The cows must be able to approach the 
feed barrier safely and every animal 
should have enough space to eat in a 
relaxed manner. A space for every cow 
in the herd would provide the optimal 
feeding environment. Being herd ani
mals, cows like to eat at the same time. 
The continuous availability of palata
ble food interrupts this behaviour. On 
farms with robotic mi lking machines, 
this behaviour almost comple te ly 
disappears, since the cows are no lon
ger rounded up for milking. 
Placing heifers in a separate group will 
result in h igher production and a 

lower risk of acidosis. They will be 
more relaxed when eating, which 
means they will eat more often and 
consume smaller meals. As a result, 
they will have greater dry matter inta
ke. Competition at the feed barrier 
means that cows will be in a hurry to 
ea t, and may consume too much at 
any one meal. The floor of the food 
trough should be between 10 and 15 
cm above the walkway. If the cow can 
adopt her naturally low head position 
when feeding, she will eat in a relaxed 
manner and produce lots of saliva. 

Cows cannot get out of self-locking yokes easily. Tt,vo horizontal pipes give the cow more 
room to escape but have the disadvantage that animals cannot be locked 1n. PosWon of 
upper rail/cable: 0.85 x withers height (1.15 - 1.25 m) and 20 - 25 cm further forward than 
the lower rail. 

The bottom pa,t of this 
yoke is too high, which 
means the cow has to 
strain when eating. This 
may cause lumps to 
develop on the dewlap. 
Solution: lower the bot
tom part of the yoke. 

The wall and the teed through position the cow, not the neckrail. 
Make sure the feed is within close reach and the wall isn't too 
wide. This neck rail could be moved away from the cow a bit 
more, so she doesn't have to touch it. 
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A cow drinking in a 
relaxed manner will do 
so in three stages: an 
initial tasting penod, a 
longer tasting period, 
and then drinking. 
Dunng the winter 
when the water is 
cold, a cow will often 
use her tongue to play 
with the water before 
dnnking. Warming the 
water ensures that the 
cows will drink more 
and therefore eat 
more. 

Water 
Unlimited access to fresh drinking 
water is j ust as important as having 
sufficient fresh food. If cows do not 
drink enough, dry matter intake will 
decrease; this has a detrimen tal effect 
on digestion. Cattle prefer to drink 
from a large water surface at a low 
level and like to be able to stand quiet
ly and safely while drinking. If cows 
have the option , they always choose 
the cleanest, freshest water. 
When cows get up, they often follow 
the same rou tine: drinking, eating, 
drinking. They also like to drink imme
diately after being milked. So, water 
troughs should be placed in multiple 
positions throughout the shed and 
close to the feed barriers. As a rule of 

t:ibttom ot the trough will give the water an unpleasant taste. During warm weath
enal grf?Wlll will occur; which causes the water to smell and creates a health nsk. 
the trOIJgh daily and olean 11 out thoroughly once a week. 

thumb: one large trough for every 
twenty cows, or a smaller one for every 
ten cows. 

This cow has to stretch quite a long way in 
order to drink from this water trough, which 
is rather high. When the water level is low, 
she will barely be able to reach. Smaller 
cows, such as heifers, will have great diffl 
culty drinking from this trough. 

---



Body condition score 
The body condition score provides a 
subjective estimate of the amount of 
fat between the pin bones and Lhe tail
hcad, over the hip area, and covering 
the lumbar vertebrae. Changes in con
diLion take place over a matter of 
weeks or months. The condition score 
increases when a cow's energy intake 
is too high and decreases when it is too 
low. A skinny cow has a score of 1, an 
obese cow a score of 5. Everything in 
between is scored on a scale from 1 to 
5. In that way, a measuring standard 
develops Lhat makes it possible to fol
low trends in body condition and to 
feed cows according to their energy 
requiremenls . 
ror an overweight cow there is a risk 
that around the time of calving and in 
early lactation she will eat too little. A 
cow that is too thin has a poor immu
nity. A sharp fall in condition will lead 
to fertility problems and low resistan
ce to disease. Fertility problems inclu
de cystic ovaries, inactive ovaries, poor 
or non-existent heats , and a poor qual
it~y corpus luteum. The condition score 
should not decrease by more than 0.75 
points over the cou rse of a lactation. 
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1.5 -~--~--~---t--i---~--t-- -- A cows body condition score should fall 
between the two curves. Then the cow ,s 
neither too fat nor too thin and her energy 
intake will meet her needs. 

1 
C 30 60 90 120 150 180 210 240 270 300 330 DRY 

LACTATION STAGE (DAYS) 
C= CALVING 

• -
What is your assessment of the condition score and rumen 
fill of these cows? The cow in the left-hand photo is in the 
fourth week of lactation (picture taken at 1.30 pm), the cow 
on the right is two months into her lactation (picture taken at 
milking time). What action should be taken? 

• "' ~s 
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Condition scoring of dairy cows 

Score Condition Detailed Description Visual Guide 

1 Poor Tail head - deep 
cavity with no 
fatty tissue under 
skin. 
Skin fairly supple 
but coat condition 
often rough. 

Loin-spine 
prominent and 
horizontal 
processes 
sharp. 

Score Condition Detailed Description Visual Guide 

3 Good Tail head - fat 
cover over whole 
area and skin 
smooth but pelvis 
can be felt. 

Loin - end of 
horizontal process 
can only be felt 
with pressure; 
only slight 
depression in loin. 

t' ' ,' . 
. ·., ., 

• ' ' . l, 

!; ' .,, 

Source: Department for Cnvtronment, Food & Rural Affairs, 2001 

Score Condition Detailed Description Visual Guide 

2 Moderate Tail head - shal
low cavity but pin 
bones prominent; 
some fat under 
skin. Skin supple. 

Loin - horizontal 
processes can 
be identified 
individually with 
ends rounded. 

Score Condition Detailed Description Visual Guide 

4 Fat 

Target scores 

Dairy Cows 

pre-calving 

pre-service 

drying off 

Tai/head
completely filled 
and folds and 
patches of fat 
evident. 

Loin - cannot 
feel processes 
and w ill have 
completely 
rounded 
appearance. 

Cows 

2.5-3 
2-3 
2.5-3 

Heifers 

2.5-3 
2-2.5 

Score Visual Guide 

2,5 

Score Condition Detailed Description 

5 Grossly 
Fat 

Tail head - buried 
in fatty tissue, 
pelvis impalpable 
even with firm 
pressure. 



What does the condition score tell us? 

Reference 
point 

Evaluation Signal Possible actions 

Within nor- Good: the cows are getting - Maintain the current situation. 
mal range enough energy. 

Average score 
High Risk that food intake will be poor - Ensure that cows are not too fat when they enter the dry period. Pay 

at the beginning of lactation. attention to dry matter intake of fat cows at the beginning of lactation. 

Low Insufficient energy intake and - Improve dry matter intake. 
poor resistance to disease. - Increase the enerqv density of the ration. 

Wide Big difference between cows in - Determine how intake differences develop. 

Spread of scores 
both energy intake and energy - Standardise the requirements; establish production and breeding groups. 
requirements. 

Narrow Good: the cows have sufficient - Maintain the current situation. 
energy. 

If you find any problems, then you need to investigate further. 

'One-off' body condition scoring of 
a group 
A practical example: 
On the day that the newly formulated 
ration arrives, the farmer scores all the 
cows that are more than sixty days into 
their lactation. Then, he calculates the 
amount of concentrate as follows: 
• Condition score < 2.5 : add 10% 

more cake to the ration (than the 
recommendation). But pay atten
tion to fibre! 

• Condition score 2.5-3.0 : follow the 
recommendation. 

• Condition score > 3.0 : feed 10 % 
less than the recommendation. 

It is particularly importan t to use th is 
method for heifers, as they need to 
continue growing. When the ration is 
well balanced, the cost of extra cake 
will be repaid with a h igher level of 
milk protein. 

Scoring cows repeatedly 
• The condition score is within the 

normal range: the feed manage
ment throughou t lactation is cor
rect. 

• The condition score is below the 
normal range and changes by less 
than 0.75 points: the feed manage
men t throughout lactation is cor
rect, but the overall condition 
could be improved. 

• The condition score decreases by 
more than 0.75 points in early lac
tation: energy intake is too low. 
Critically analyse the dry cow 
management and the feeding 
around the time of calving and in 
early lactation. 

• Cows become over-fat towards the 
end of lactation: fine-tune the 
ration in relation to requirements, 
check the energy to protein ra tio. 

With pracltce, fifty cows can be scored quite quickly. If you use a 
computer you can match the score with the cow and easily draw 
graphs and analysis the data. Even when working with pen and 
paper, you still have a fol of useful information at your fingertips. 
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Risk groups 
On every farm there are grou ps of ani
mals that are susceptible to shortcom
ings in the rat ion. These groups requi
re more mon itoring than others . They 
can also be used as a means of mon i
toring the risks, as indicator groups. 
Separating risk groups from the rest of 
the herd reduces the r isks. This sounds 
very theoretica l, but happens fre
quently in practice. Thin k, for exam
ple, of the separate pens used for fresh
ly calved cows and he ifers, about 
having production grou ps within the 
herd , and an individual pen for a sick 
cow. Separate housing for freshly cal
ved cows and heifers also leaves more 
space for the rest of the milking herd. 

•1• What should you do if you see this when 
--·- rounding up the cows? 

Heifers 
Risks: inadequate food intake, acido
sis, and hoof problems. 
In heifers the connecLive tissue beco
mes particularly weak at the time of 
calving. Rations too high in energy or 
rich in protein result in udder oedema 
and soft hooves. If the mineral ratio is 
wrong this may also contribute to the 
development of oedema. In addition, 
t he animals do not eat enough for age 
compared to the amount of concen
trate - a part icular problem if Lhere 
isn't enough space at the feed barrier. 
Then there is a high risk of laminitis. 
The combination of weakened connec
tive tissue and lamini tis means a high 
probability of hoof problems occur
ring. 



Freshly calved cows 
Risks: milk fever, ketosis and fatty 
liver, acidosis, metritis, and mastitis. 
Th e cow in the photo above has n ot 
eaLen enough since she calved, so she 
needs extra care and attention. The 
clung on her coat indicates that she 
has been lying in a dirty pen, which 
increases the risk of udder and uterine 
infections. She is already holding up 
her tail to sh ow that her temperature 
should be taken! 

Cows in the first two months of 
lactation 
Risks: inadequate energy intake, aci
dosis and displaced abom asum (DA). 
A heal thy rumen bulges oul like an 
apple , feels firm and j uicy w hen pres
sed, and con tracts firmly about twice a 
minute. During the fi rst 6 - 8 weeks of 
lactation, forage intake may be too 
low, which can cause t he rumen to 
becom e acidic clue to a surplus of 
rapidly degradable food. An acidic 
rumen is poorly fi lled , does not 
contract firmly and the con tenL is 
mushy. The dung is poorly digested, 
smells acidic, and alternates between 
thin and thick. The cows do not chew 
their cud properly, or for long enough. 
In the cubicles you will find lumps of 
discarded cud. 

Cows at the end of lactation 
Risks: getting over-fat, reducing con
centrate intake too quickly. 
Monitor: condition score, fa t and pro
tein in the milk. The cow in the photo 
has a condition score of 4 and is in j ust 
the right condition to enter the dry 
period. She shouldn't get any fa tter. 
Getting too fat is usually t he result of 
too much energy and too little protein 
in the ration, or a ra tion tha t is too 
rich in relalion to production. 
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CHAPTER 5 

The cows enter the parlour one by one. They 

then stand for at least five minutes, when you 

can get a good view of the udder, belly, and legs. 

Before you put on the cluster, you feel the udder 

and teats, and draw and assess the foremilk. 

Then the cow is milked. How much does she 

give? As a daily routine, milking provides many 

opportunities to watch out for cow signals. 

In and around the milking parlour you have the 
oppurtunity to perform excellent cow observations. 

For many fa rmers, milking is the best 
part of the day. They enjoy the peace 
and quiet as well as the close contact 
with the cows . Peace and quiet in a 
milking parlour is a good sign . The 
animals are relaxed and so it's easier to 
notice whether they a re heal thy or 
showing signs of illness. Restlessness 
occurs when there is fear or pain or 
irritation . 
Milkers who are relaxed and 'animal
focussed' enhance the calmness of the 

cows. Often they have a good feel for 
t he cows and know everything about 
every animal. However, not all farmers 
have this knack and instead have to 
work hard to collect and remember 
the information. lfseveral people milk 
the cows, importan t information, such 
as cows that have been treated with 
antibiotics, m ust be recorded and pas
sed on effectively. A good way of doing 
this is to hang a clipboard where it's 
clearly visible to the milker. 



Learning to see more 
ft takes time to teach yourself to be
come aware of the things you are look
ing at. particularly in the parlour. You 
need to develop good routines. For 
example, always evaluate the foremilk, 
rumen fill, Lhe hocks and hooves. 
A relaxed milker affects the mi lking 
positively. Ensure that there is good 
lighting, especially on the most impor
tant area: the bottom of the udder. A 
good parlour should be warm in the 
winter and cool in the summer, free 
from draughts and flies, and provide a 
pleasant working environment. 

Know your cows. This herd uses an auto
m1tic cow identification system. The cow 
behind the marked cow is number 103. 
Many farmers can recognise their cows Just 
as qu,ckly from their udders as from their 
heads or markings. 

Plenty of light in the working area (minimum 
of 250 tux) provides a pleasanl working 
environment and allows you to see every
thing clearly Hang lots of lights in strategic 
places. A fan provides fresh air. discour
ages flies, and helps to keep any fumes 
from the footbath out of the parlour. 

The better the view of the cow, the moro 
information you can gather. If ii is difficult to 
see the cows clearly in the parlour, then you 
will need to do more monitoring in other 
places. 
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Cows need lo get used to a 
footbath They should go 
through it calmly so that 
they don't have a bad expe
tience (slippery bottom, for
maldehyde concent,alion 
too high). The floor of the 
footbath should be at the 
same height as the floor 
before and after. In a well
designed footbath, cows 
should have to take al least 
two steps 1n the bath and 
the corona,y band should 
be submerged, even for the 
last cow going through 
(approx. 3 m long and 15 
cm deep). 

Behaviour entering the parlour 
The cows shouldn't be nervous at mil
king time. Pay close attention to their 
behaviour: how keen are they to come 
in? If they are nervous, what is the 
cause? Is milking painful? Do they 
have unpleasant experiences in the 
parlour? Or is the floor too slippery? 
Cows often enter the parlour in the 
same order. This is a reflection of the 
social order in the herd. If a cow does 
not enter in h er normal position, 
something unusual is probably going 
on. 
Rough handling while rounding cows 
up leads to conflicts and some cows 
having to take off abruptly. The cows 
will injure themselves and will have 
more hoof problems. They will also 
become more anxious. Restlessness, 
fear, and pain cause the stress hormo
ne adrenaline to be released. This in 

turn inhibits the release of oxytocin , 
the hormone that makes the cow let 
clown her milk. As well as causing milk 
let-clown ancl uterine contractions, 
oxytocin also creates a thirst, which 
explains why cows like to drink during 
ancl after milking ancl also after cal
ving. 

Behaviour leaving the parlour 
Cows should be able to leave the par
lour quietly and in a relaxed manner. 
This means that they should not have 
to worry about slipping or being cha-

sed. Sharp bends and slippery floors 
are risk locations for the animals and 
make them nervous. Cows also dislike 
steps. A slope is an acceptable alterna
tive, with the milking area at the high
est point. 
Jumpy cows and sudden movements 
are the first signs that the animals are 
unsettled. Sharp protrusions, electric 
wires and a traffic jam at the exit all 
act as obstacles. Avoid risks and remo
ve any obstacles. 

These cows are curious and not scared of entering the parlour. 
Fear when entering the parlour is a bad sign. 



Peace and quiet during milking 
Putting on the cluster, milking itself, 
and removal of Lhe cluster should all 
Lake place quietly. If the m ilker is 
calm , then the cows barely notice the 
milking process. 
lf the cows are unsettled and jumpy, 
there could be a variety of causes: 
pain, fear of the milker, and deman
ding concentrate. Dunging and urina
ting are also signs of anxiety. 
AnoLher signal is how the cow res
ponds to the sucking noise of the 
clusler. She shou Id not jump. A fearfu l 
response might be due to being pun
ished previously for kicking off the 
clusLer. 

Causes of unrest in the parlour 

V Milking machine not functioning properly. 

V The milker being rough. 
V Not enough space: the cows are 

uncomfortable. 

V Rewarding restless behaviour with extra 
concentrate. 

17" Abrupt removal of the cluster. 
,r Teat injuries (sore teats). 

V Fly irritation. 
V Stray voltage on the cluster or other 

equipment. 

How do the cows bet1ave when the cluster 
is being attached? The cow should stand 
still so that the cluster can be attached 
quickly without air being sucked in. 

If cows are unsettled or kick off clusters this 
should make the person doing the milking 
think twice. Why does the cow do this? Is it 
just m her nature. or is somethmg annoying 
her? 

The cluster should be al/ached 
between 60 en 90 sec after 
pre-treatment of the udder 
The milk should start to flow 
almost immediately and keep 
on flowing: signals that indicate 
that the preparation was done 
well. Paar milk /et-down can be 
a sign of restlessness, fear, or 
pain. 
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Using your hand, you can 
easily feel how much milk 
remains. If too much milk 
remains, milking is not being 
done properly The support 
arm places the cluster 
direclly under the udder so 
that it can function properly 

If both the milking machine 
and the milker do their job 
properly, then the cluster will 
be removed smoothly The 
cows barely notice. 

Using a routine 
Cows are creatures of habit. Research 
has shown t hat cows milk out better if 
you follow a routine when prepping 
and putting on the cluster rather than 
working in a more haphazard way. 

Removing the milking unit 
The rear quarters of the udder always 
contain more milk than the fore quar
ters. At the end of the milking process, 
all quarters should be m ilked ou t. 
Take off the cluster when the rear 
quarters are empty. This does mean, 
however, that for a time the front quar
ters are over~milked. 

Behaviour during milking 
While she is being m ilked, t he cow 
will often seem to be in a daze. She is 
very much at ease. Often she will chew 
her cud. In some parlours the cows 
receive concentrate, other farmers pro
vide water, and many give them 
nothing. Concentrates encourage the 
cows to come into the parlour and sti
mulate milk let-down . Be consisten t 
and precise when providing concen
trates, because cows learn to demand 
more by behaving restlessly and kick
ing off the cluster. This behaviour 
develops because it is rewarded with 
extra concentrate. Some cows are even 
able to operate the concentrate lever 
themselves. 



Cleanliness and hygiene 
Cows have to be clean. Why? Firstly, 
because good hygiene prevents disea
se. Also because dirt is a negative sig
nal, indicating the animal is or has 
been ill (diarrhoea), or that something 
untoward has happened recently (she 
fell, or was jumped on). If the cows are 
always dirty then it's difficult to spot 
any changes in the degree of cleanli
ness. 

Dirty udders and teats 
Dirty udders and teats increase the 
likelihood of mastitis. 
Two types of bacteria can infect the 
udder: 
l. Contagious micro-organisms that 
live on the cow's skin. These are trans
ferred from cow to cow in the parlour. 
2. Environmental micro-organisms 
that live in the cubicles and straw 
yards , contaminating the udder there. 

Dirty hooves 
Dirty hooves indicate either that there 
is a lot of clung on the slats, or that the 
dung is very loose and so the hooves 
arc wet for a large part of the day. A 
scraper or another method of cleaning 
will provide a drier and cleaner envi
ronment for the hoof. 
Dirty, wet hooves: 
• are more susceptible to disease (soft 

hooves and skin, clung contains 
micro-organisms); 

• wi ll make the footbath ineffective; 
• transfer bacteria to the teats. 

If hooves are dirty, a footbat/1 will have fitUe effect. The 
treatment simply doesn't get to where it 's needed. For 
reasons of hygiene, hooves shouldn't be hosed ,n the 
parlour. 

Dirty udders harbour all 
kinds of bacteria and are 
also difficult to clean prop
erly Clipping improves 
hygiene, ease of war.king, 
and the udder and teats are 
more clearly visible. Clean 
udders also help to prevent 
milk being contaminated 
with dirt and bacteria. 

This photo shows a third reason to aim for clean, dry 
hooves. Environmental micro-organisms such as E. coli 
and Strep. uberis are found in dung, and the hoof 
brings them in close contact with the teal canal. 
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The floor of the cubicle can 
cause hair loss due to rub
bing or abrasion (lack of 
bedding and/or floor cover
ing). This hock is also swol
len as a result of bruising 
which occurs when the cow 
lies down, repositions her
self, and stands up in a 
cubicle that has a hard 
base. 

As the result of bruising, fluid collects under 
the skin over the bony part of the hock and 
after some time this becomes encapsula
ted. A fluid-filled cushion forms which does 
not directly cause the animal discomfort: 
the thick hock. However, this is a signal that 
the cubicles are uncomfortable. 

Hocks 
During m ilking, the hocks a re at eye 
level. This makes the parlour the best 
place to assess the health of the hocks. 
Monitoring in the parlour allows you 
to determine the n umber of hock inju
ries and their nature. Bald patches are 
acceptable, but bruising and infec
tions cause pain and discomfort and 
are serious signa ls. 
Take action if there are too many inj u
red hocks or knees. The cause will be 
the cubicle floor or design, and/or 
lameness. 

Due lo abrasions and dirty or wet cubicles, 
the skin on the hock may become infected. 
If this extends to the subcutaneous layer, 
the cow will walk stiffly. In severe cases, 
the joint also becomes infected. Then the 
animal becomes vety lame and will not 
recover. 

Targets for cubicle injuries 

v Bald patches maximum 30% 
of all cows 

v Bruises maximum 10% 

of all cows v Skin infections maximum 10% 

of all COWS 

Set your own targets. 

Here, the point of the hock 1s very dirty and 
has become inflamed. Sores decrease both 
the well-being and resistance of the cow. 
Scabs cause irritation and encourage 
infections. 



Hooves 
What is true for the hocks also applies 
to the hooves: the milking parlour is 
t he ideal place to assess the top of the 
hooves. The underside, however. is 
more easily examined in the shed. 
First, assess the overall health, hygie
ne. and stance. You should then make 
a point of looking for signs of pain, 
swelling around the coronary band, 
and laminitis. 

When laminitis occurs, the attachment of 
the hoof wall to the underlying bone weak 
ens and the hoof tip tums upwards. In the 
parlour this is visible as a dent at the front 
of the hoof (thick line) and diverging growrh 
Imes (thin lines). 

Conformation 
As a farmer, you need to pay close 
attention co the conformation of the 
hooves. Abnormali ties occur because 
of irregular growth, together with 
uneven wear. This is affected by foul-in
the-foot, laminitis, and genetics. Poor 
foot trimming can also be the reason 
why too many cows are not standing 
properly. A hoof grows approximately 
0.5 cm per month (1 to 2 mm per 
week). 

The hoof conformation of lh1s cow ,s cor
rect but her pasterns are very weak. At the 
other extreme, a very steep pastern decrea
ses the shock absorbency of the legs. 

There is clear swelling and redness at the 
coronary band: this 1s due to an ,ntect,on ,n 
the hoof a,ea, usually as a result of foul-in
the-foot. 

The correct hoof 
conformation. 

Cows with sore hooves 
regularly ftft tl1e1r legs. 
Spraymg cold water on a 
hoof with an open wound -
often digital dermatitis -
causes an immediate pa,n 
reaction. Affected cows w,/1 
try to avoid the footbath. 
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Evaluating milk 
Drawing foremilk is the best way of ensu
ring that the milk is all right. The first 
few strips open the teat and flush away 
the bacteria in and around the teat ori
fi ce. The mill< can then be evaluated ; 
using a dark surface makes this easier. 
When there is something w rong with 
the milk, you may see clots of milk 
protein. In severe cases , these may also 
contain blood proteins which have lea
ked into the milk through blood vessel 
walls. 
Mastitic milk has a higher salt content 
than normal milk. This fact is used 
when measuring the conductivity of 
milk as an indicator of mas ti tis. If masti
tis is diagnosed too late, treatment will 
also be too late, increasing the likeli
hood that other cows will become infec
ted. The sooner the cow is treated, the 
greater the chance of success. 
If the mi lker uses hygienic practices -
ensuring that his hands remain clean 
- drawing foremilk will not increase 
the chance of spreading mastitis-caus
ing bacteria. 

Ultrasound images of the same teat before 
(left) and after (right) milking. As a result of 
milking, the teat wall has become thicker 
and the teat canal has opened, which 
means bacteria can enter more easily 

This cow has had mastitis for a long lime; 
her milk is virtually colourless. 

Warts are caused by viruses. In themselves 
they are not harmful unless they are close 
to the teat canal. Then they will hinder the 
milk flow and increase the likelihood of bac
terial infections. 

Blood clots and red discolouration of the 
milk are caused by burst blood vessels m 
the udde~ This occurs quite commonly in 
heifers because the udder 1s growing rapid
ly and there is oedema. Somet1rnes the 
symptoms develop because the cow has 
slipped or fallen. The bleeding will stop of 
its own accord. 

Smooth supple teat skin. Dry or injured skin 
can be painful and is an ideal breeding 
ground for bacteria. Some teat dips have a 
skin-conditioning component (glycerine and 
lanolin) as well as a disinfectant. When 
spraying or dipping ensure that at least the 
bottom third of the teat is covered on all 
sides. 



Teat health 
For the teats, milking is an intensive 
process. Healthy teats and a well-func
tioning milking machine are the pre
requisites for success, together with 
correct teat shape, proper teat place
ment, and appropriate milking speed. 

Calluses at the teat ends 
The teat end together with the teat 
canal form a crucial barrier against 
invading bacteria. Forces on the teat 
end during milking cause calluses to 
develop. Calloused rings that are fray-

When functioning properly (A & B), the milk 
1s drawn out of the teat by the vacuum 
during the suction phase. The /Jncr then 
closes dunng the rest phase. 
If the teat has a pointed end, the /Jner clo
ses too tightly under the teat canal (C) and 
the teat end becomes calloused. This is 
more likely to happen to heifers and cows 
with small teats. 
Illustrations D & E show a liner that is creep
ing up due to vacuum leakage around the 
teat. The mouth of the liner is too w,de. 
Afte1 removing the cluste,, a mark from the 
top of tho liner can be seen at the teat 
base. 

ed rather than smooth greatly increa
se the likelihood of udder infections 
and mastitis. 
They are caused by: 
• A vacuum level that is too high. 
• Milking cows for too long. 
• Continued milking when the quar

ter is empty (over-milking). 
• The pulsation ratio of the milking 

machine isn't properly set (adjust 
the pulsator). 

• The liners don't fit (abnormal teat 
shape/the wrong liner). 

A B 
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Teat score 

The teat score provides an answer to the question: is the milking 
process going as it should or does the milking machine or the mil
king technique need to be adjusted (using a dynamic machine test)? 
Teats can be scored in the parlour immediately after removing the 
cluster. Do this monthly. 

Score 1 Score 2 Score 3 

When to take action? 

if If more than 20% of the cows have a teat 

score of 3 or 4. 
if If more than 30% of the cows between the 

second and fi fth month of lactation have 

smooth thick calloused rings (score 3). 
if When the overall score is significantly worse 

than it was last time. 

Score 4 

No callus. Smooth, fairly thick 
calloused ring. 

Moderately rough calloused 
rings, with some fraying at 

the edges. 

Very rough calloused rings 
with a lot of fraying. 

Source: Animal Sciences Group at Wageningen University , Lelystad 
The Animal Sciences Group at Wageningen University in Lelystad has developed a more detailed 
teat sconng method. For an experiencec user, this provides further useful ,nformation . 



Rumen fill 
There is great variation between m il
king parlours with regard to how good 
a view you get of the cows. In all par
lours, however, you can get a good idea 
of the volume of t he rumen, which 
gives a good indica tion of t he content 
and the thickn ess of the fi bre layer. 
Cows standing with their left side to 
the mi lker provide an excellent view 
for evaluating ru men fill. With pract
ice, you can also learn to get a good 
im pression from the right side. 

Rumen score: more than 3. 
This cow has a large rumen with lots of 
capacity The bulging means that there is a 
thick fibre layer but the rumen is not as full 
as in the cow in the photo top right. 

Depending on how long milki ng takes, 
the rum ens of the last cows 1nilked 
will not be as full as those of the first 
cows. It is also important to consider 
the stage of lactation when evaluating 
rumen and abdominal fill. Maximum 
dry matter intake should be reached 
by ten weeks post calving. When the 
cow is five months pregnant, the u te
rus vis ibly occupies som e of the abdo
minal cavity. 

Rumen scor e: between 2 and 3. 
This heifer doesn't have a large nJmen 
capacity. Judging by her udder, she calved 
between two and six months ago. At this 
stage, her dry matter intake should be ve,y 
high. The level of fill is average. 

Rumen score: between 1 and 2. 
This cow has not been eating well for seve
ral days. Her rumen and abdomen are sun
ken and empty. 

Rumen score: 
more than 4. 
The right-hand cow has 
a deep rumen that is 
well filled. 
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CHAPTER 6 

On farms with robots the cows come to be mil

ked on their own accord and are enticed with 

palatable concentrate. However, the system 

doesn't work if the cows won't come in. 

Essentially, there is very little difference between 

a farm with a parlour and one with a robot, 

although in the latter, shortcomings in herd 

management will have greater consequences. 

Automated miking does not mean that the cows require less attention. On 
the contrary, there is an even greater need for cow-focussed management. 

In terms of cow-focussed management, 
a rapid response is critical. A dairy far
mer must respond quickly and effec ti
vely to cow signals. Wh ile a lame cow 
can be pushed into a parlour, she will 
not walk into the robot of her own 
accord. 

Success factors for robotic milking 
The success of robotic milking depends 
on the ease with which the cows can 
walk to t he robot and on the quality of 
management by the herdsman. If cows 
are to make regular trips to the robot 
they need to have healt hy feet , be active, 
and have a good appetite, and the shed 
needs to have a suitable layout. The qual
ity of herd management depends on the 
type of farmer, the risk management 
strategy-, and early diagnosis of disease. 



Masses of information 
The robot both collects and prod~ces lots 
of information that can be useful to you, the 

herdsman, in your daily routine: 

it Number of visits per day, number of 

refusals (cows returning too soon). and 

failures to attach the cluster. 
it Cows that have not been milked for 

more than 14 hours. 

'-v----' 
indicators of the cow's activities 

Farms using robots aim for more than 
two milkings per day. The advantages 
include higher m.ilk production and 
less stress on the udder. In practice, the 
number of milkings per cow averages 
between 2.5 and 2.7. It is important 

The display from the robot provides a lot or 
cow-specific information. The yield per 
quarter is displayed. 

it Milk production per cow. 
it Conductivity of the milk. 

it Temperature of the milk. 

it Colour of the milk. 
it Clots in the milk filter. 

it Milking time and speed. 

'-v----' 
indicators of mastitis 

that high-yield ing cows are milked 
three to four times daily w hile less pro
ductive cows may visil the robot less 
frequently. If a cow returns too soon. 
the robot refuses to m ilk her. 

By linking the robot to a management 
system the farmer can get more insight into 
the overall situation. 

A three-teater: the front left quarter has been milked 
and the cup has been removed. Most robots remove 
each cup separately when the quarter is empty. As a 
result, there is very little over-milking and stress on the 
teats is minimised. 
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Cow traffic 
Experts agree that it's better to allow 
the cows to move around freely. 
Controlling the way cows move 
around can disguise problems. Cow 
traffic is regulated using one-way gates 
that take the cows past eating and 
drinking areas, the cubicles, and the 
robot, when in fact visits to the robot 
should be voluntary. 

Hoof health 
Hoof health is particularly important 
on farms with robots, as the cows 
must go to the robot willingly. If they 
are experiencing pain when walking, 
the number of visits will fall. 
So, develop a strategy for hoof health. 
Group foot trimming - a variation of 
herd foot trimming - is an effective 
method. This stra tegy involves trim
ming plus hoof scoring twice per lac-

The robot has to be accessible from the cubicles and there shouldn't be 
any obstacles between the cow and the robot. A waiting area is not ideal 
(creates an obstacle), but is often unavoidable. A cow should be able to 
remain ,n contact with the herd. It is best if there aren't any cubicles in the 
waiting area. The cows that still need to be milked are moved into the 
wailing area by the farmer, after which the animals visit the robot on their 
own. There must be enough space at the entrance of the robot and the 
waiting area for every cow to be able to come and go in comfort. After 
milking, a cow can rejoin her group, guid~d by the one-way gating system. 

Thero must be enough room 
at the entrance and exit to 
the robot, so that cows are 
not hindered in any way. 

A rubber floor offers a softer 
surface and provides more 
lateral support for cows feet 
than concrete. The rubber 
provides grip and some give. 
The cow feels more secure 
because she is much less 
likely to slip and can escape 
safely. She then takes larger 
steps and walks about more. 
A straw yard also has these 
advantages. 

tation: one month before drying off 
and fifty to eighty days after calving. 
Foot trimming in early lactation (risk 
time) helps to combat foul-in-the-foo t 
and provides information about the 
presence of laminitis. However, when 
foot trimming is done too soon after 
calving the bleeding due to laminitis is 
not visible. The trimming just before 
the dry period prepares the hooves for 
Lhe new lactation. 



Traffic through the footbath 
On farms with robots, careful atten
tion should be given to the location of 
footbaths. The usual spot for a foot
bath is nea r the exit from the parlour, 
but there may not be enough room at 
the exit from t he robot. 
Other ways of ensuring th e hooves are 
cleaned are: 
• Place foo tbaths in passageways that 

the cows walk through voluntarily. 
• Place a footbath in a strategic loca

tion, through which the cows can 
be driven. 

• Use a foot shower: a concentrate 
feeder where the hooves are rinsed 
off an d then sprayed with a disin 
fectant. 

Always check that the treatment is 
effective and isn't having any adverse 
effects. Vi~its to the robot, drinking, 
and food consumpt ion should not suf
fer. Cows with sore feet are particular
ly likely to avoid footbaths. 

Factors that prevent hoof problems 

ir Low infection risks: keep the floors and hooves clean 
and dry, treat infections promptly and effectively, use pre
ventive footbaths, and maintain a closed herd. 

ir Good feed ing strategy (especially to prevent laminitis): 
sufficient fibre in the ration, ensure that rapidly and slowly 
degradable ration components are eaten simultaneously. 

ir Optimum immunity: optimal feeding, good management 
of the transition period, and integration of heifers into the 
herd. 

ir Avoid injury: peace and quiet in the shed, level floors, and 
walkways with sufficient grip, some give (not too hard) and 
no loose stones, and good foot trimming. 

This faotbalh 1s situated at tho entrance/exit lo the waiting area. 
Even cows that have not yet been milked have to go through ii. 
On this farm, cow traffic is controlled: the cows have to pass 
through the robot 1n order lo got from the cubicles to their food. 

While tho cow is drinking from the water trough she stands 1n a 
footbath and her coronary bands are immersed. She has JUSI 
been milked and 1s thirsty. 
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No lwo cows are the same. This is clear from the chest width and 
rib length of these two animals. A wide front leg placement provides 
space for the heart and lungs as well as a good forage intake (space 
for the rumen). 

A cow thal is raring to go for her next lactation 
emerges from the dry period in good health and 
eager to eat. Achieving this depends on good 
dry cow management and the way the animal is 
looked after ,n the weeks around calving (transi
tion period). 

When a timid heifer gets up from her cubi
cle, first she encounters fresh dnnking 
water, l/1en palatable, high-quat,ty forage, 
lhen concentrate, and then drinking water 
again, after which she eventually lies down 
again. Between eating forage and concen
trate she visits the robot. This 1s the ideal 
situation. 

Active cows are keen to eat 
A robot relies on the cow being active 
and taking the initiative: walking to 
the robot herself. She is motivated by 
her desire to eat. 
But how do you get an active cow that 
wants to eat? For a robot-based sys tem, 
perhaps certain breeding trai ts should 
be more heavily weighted than others: 
fo r example, forage intake capacity, 
good legs, and udder con format ion. 
Rearing your own heifers also has a big 
influence: som e farmers who use 
robots have a prefe rence for particular 
bulls because these sire more 'determ
ined' or 'independent' daughters. Teat 
placement is also an important factor 
to consider when breeding. 



Know thyself 
On a farm with a robot, cow signals 
need to be picked up early and effec
tive action should be taken quickly. 
Before deciding to purchase a robol, 
you need to real ise thal you will have 
to perform more checks and provide a 
h igher level of care. This is easier for 
some people than for others. Farmers 
fa ll into several ca tegories (see right). 
Although a technically-minded farmer 
finds the idea of a robot attractive, a 
cow-minded farmer will aclually be 
more suited Lo robotic m ilking. 

Types of farmers 

ir Cow-minded farmers are particularly interested in animals. They take particular care to 
solve problems and make animal-focussed improvements. A cow-minded farmer has a feel 
for cattle: he knows whether an animal is content or not, often without even having to think 
about it. 

ir Techie farmers prefer to solve problems using technical solutions: equipment, buildings, 

and standard operating procedures. They need much more motivation in order to respond 
to cow signals quickly and effectively. 

'ft Cost-cutters avoid expenses and prefer not to invest. Their farm management is conserva
tive. They work reactively and have difficulty thinking preventively. 

'ft Entrepreneurs view the cow as a production unit and think in terms of groups, figures, and 

plans. An entrepreneurial farmer wants to work in a structured way and needs clear criteria: 
that cow is doing well, that cow should be culled, and that cow needs extra care. 

(Based loosely on the work of J.D. van der Ploeg et al.) 

Ill Evaluate this shed for cow comfort. 

d 
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Health: how do you assess this? 
With robotic milking, t he cow's health 
is even more important than on farms 
with other milking systems. If a cow is 
feeling unwell, she will let herself be 
chased into the parlour, but is un like
ly to visit t he robot, as illness makes 
her slow and less active. 
When evaluating the health of an ani
mal, proceed from large to small. l t is 
best to observe with an open mind 
rather than making judgemen ts or 
excuses. Having someone else come 
and look with you can help you see 
more and draw better conclusions. 

Sunken eyes, hanging OOfS, very skinny, 
empy abdomen, and a dirty skin. This cow 
has been ill for quite a long period Now 
she is in a comfortable environment, but 
she should have received good treatment 
much earlier. 

Signals of good health 

if The cow is alert and active: she does 
what she wants to do and is aware of 

her surroundings. Her eyes and ears 

are attentive and she is curious about 
noise and other stimuli. The frequency 

of visits to the robot and computerised 

feeders is also a useful indicator. 
if She has a glossy, smooth, clean coat 

without any blemishes. Cows that don't 

feel well soon lose the shine on their 
coats and their hair may stand on end. 

if The cow has a good appetite and 

drinks well. Food intake is evident from 
the rumen and abdominal fill. If food 

intake is poor for a long period of t ime 
then the cow w ill lose a lot of weight. 

When a cow is not drinking enough or 
is losing excessive fluid, the eyes be
come sunken and the skin becomes 

tight (see rumen, dung, and condition 
scores). 

if She walks and stands without any signs 
of pain or d iscomfort. When in pain, or 

lame, a cow arches her back. Irritation 

in the pelvic area causes the cow to 
hold up her tail. If having difficulty walk

ing the cow first makes movements 

indicating she is about to walk, fol
lowed by obvious head movements 

when she starts walking (see locomo
tion score). 

if The cow is well cared for, w ith good 
housing. Cow signals such as over

grown hooves, mange, and lice are 

indicators of poor care; they should 
have been attended to a long time ago. 

Unclipped udders and backs, and 

dung caked on the cow's skin all sug
gest a lack of care (use a hygiene or 
care score, pp.49 + 93). 

if The scores can provide a great deal of 
insight into the group's overall health 
status. 



Disease and discomfort: 
how do you assess this? 
Ask a farmer 'How can you tell if an ani
mal is ill?' and he'll probably answer 'If 
it's a ca lf, l can tell from the ears. if it's 
a cow, l can tell from the eyes·. It's true 
that when an animal is ill, the muscle 
tone of the ears decreases and the eyes 
soon become less alert. Other signs 
include lethargy, reduced appetite, stan
ding apart from the group, a dull coat, 
an empty udder, abnormal dung, and a 
disappointing milk yield. Often the 
farmer notices the sick animals because 
they look slightly different from the 
ot hers in the group. If you are familiar 
with the animal and know its normal 
behaviour well, the signs of illness are 
easier to detect. The earliest signals are 
subtle, requiring skill and experience as 
well as effort to recognise t hem. 
Therefore, when making checks ensure 
that you do th is at times of risk and look 
specifically at animals in risk groups. 

Temperature 
A high temperature is an early and clear 
sign of disease and is part of the immune 
response and inflammatory process. A 
sick cow that isn't running a tempera
ture may have a digestive disorder, or 
could be in shock. which occurs when the 
circulation is failing. In this situation, the 
cow is cold to the touch, especially her 
ears, lower limbs and udder. Take a cow's 
temperature by placing the thermometer 
in the anus. N.B. If the cow has very bad 
diarrhoea there may be air in the rectum 
and you can get a false reading. 

Normal values for cattle 

Age 

Newborn calf 
Calf 1 year & under 
Cow 

Pain 

Temperature 

38.5 - 40.5 oc (101.3 - 104.9 °F) 
38.5- 39.5 oc (101 .3 - 103.1 °F) 

38.0 - 39.0 °c (100.4 - 102.2 °F) 

When in pain, cattle try to reduce the 
pressure on the sore part, take shallow 
and rapid brea t hs, and are less aware of 
their environmen t. As a result of pain , 
they also eat and drink less. The eyes 
are sunken and the skin becomes tight. 
An animal in pain will often withdraw 
from the group. ln the shed, the cow 
will lie in a cubicle, at pasture, she m ay 
lie close to a fence. Lame cows are more 
easily startled because they are less 
able to gel away. Th is becomes very 
obvious in sheds with slippery floors. 

Cows with a 
negative energy 
balance have ele
vated levels of 
acetone in their 
blood, their milk. 
their urine, and on 
their breath. Some 
people can sm0// 
acetone, even 
when several 
metres away from 
the cow. 

Respiratory rate 

30-50 I minute 
10-30 I minute 

Heart rate (pulse) 

100-130 / minute 
80-1 10 / minute 
50-80 I minute 

This cow is 
very ill. Noticing 
the signs as 
early as possi
ble is para
mount. Her 
lethargy and 
sunken eyes 
are very notice 
able. 

Taking a cows 
temperature is 
easy and gives 

, you immediate 
insight into her 
health status 
without mvol
ving a vet. 
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CHAPTER 7 

How can you tell in advance that a cow will be· 

come ill? By looking for the right things, on the 

right animals, at the right time. At least twice a 

day take the time to evaluate all the animals, 

focussing on risk groups and risk times. 

Most problems occur within risk 
groups and at risk times. In these situ
ations, you have to be particularly 
aler t. 
Dry cows and heifers are examples of 
r isk groups as they go through many 
risk times and may not receive enough 
care when the farmer is busy. This is 
unwise, given that future production 
depends on these animals. 

Good management of risk times is 
,mporlant, to ensure heifers and dry 

cows remain healthy. 
,..........,......, 

Universal or farm-specific 
Certain risk times affect all heifers , 
wh ile others apply only to certain 
farms . Times of risk that apply to all 
farms are easy to list: birth, the first 
few days of life, disease outbreaks in 
calves, moving, weaning, ration chan
ges, mixing groups, certain types of 
weather and climatic changes, a diff
erent herdsman, transportation, and 
many others. 
Farm-specific risk times become appa-



rent when walking among the animals 
and d iscussing management straL
egies. Risks can be avoided if there is 
good risk management, and this will 
safeguard the success of the fa rm. 

Growth and development 
Looking at the growth curve of young 
an imals provides useful information. 
Disappointing growth points to a risk 
period. Variation within an age group 
may occur because of disease or as a 
resu lt of differences in food intake. Are 
the weights disappointing? If so, the 
animals in question have gone 
through a period of poor growth. 
Combine measuring growth with body 
condition scoring. An animal with a 
normal chest circumference but too 
much fat may still be too small to 
serve. 

Growth chart for Holstein Friesian heifers calving at 24 months 
Weight (kg) 

680 
6-40 
600 
560 
520 
480 
440 
400 
360 
320 
280 
240 
200 
160 
120 
80 
40 

0 

This graph compares 
weight with age tor young 
stock. A single measure
ment can be used to deter 
mine whether growth is on 
track and helps to ensure 
that each heifer w,/1 be the 
coffectweightwhenshe 
calves. 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 Age (months) 

For most breeds and farms, Lhe fol
lowing rules apply: 
• 45% of mature weight; puberty 

begins. 
• 55% of mature weight; ideal time 

to serve. 
• 85% of mature weight; desired 

weight at calving. 

Measunng the chest cir
cumference provides a 
reasonable estimate of 
body weight. When this is 
done regularly (at least 
twice a year). you get a 
good impression of the 
calves' growth rate and 
can identify the periods 
when growth does not 
meet expectations. 

In the first year of life, cattle are susceptible to infection with Johne's disease. 
Calves should not be exposed to dung from older cattle, because - together 
with milk - this is the major source of infection. Food ,n a trough is less likely to 
become contaminated with dung than food on the floor. 
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As part of their 
routine, calf 
buyers always 
check a calf's 
navel. They do 
this for a good 
reason. An 
infected navel 
lowers resist
ance and can 
load lo a lol of 
other problems. 

The first days of life 
The first days in a calf pen are a chal
lenging time for a newborn calf. Make 
sure the calf gets sufficient colostrum: 
at least five litres on the first day, with 
at least half during the first twelve 
hours. This, togeth er w ith clean. com
fortable housing, is the key to success 
during the first month of life. The fol
lowing signals are good indicators of 
t he qual ity of the care of newborn 
calves: 
• the number of cases of diarrhoea; 
• mortali ty rate (record the age); 
• the n umber of navel infections; 
• growth and food intake. 

Other cattle are a source of contamina
tion for the young calf. Hutches are a 
good way of preventing contact between 
animals. The sides and bottom should be 
well cleaned. Use clean utensils and 
always work from the youngest to tho 
oldest. 

Check tho navels regularly: for example, 
evoty Monday and Thursday The co1d 
should be soft, thin, and non painful. The 
calf shows pain by kicking or struggling. 

These calves 
are lying 1n a 
clean, fresh 
pen with a 
good layer of 
clean straw. 
They have un
limited access 
to palatable 
hay, concen 
trate, and 
water. However. 
the close con 
tact between 
animals means 
disease can 
spread quickly 



Changes 
During times of risk you should try 
and minimise the consequences for 
the animals. One way to do this is to 
make changes gradually and not to 
combine changes such as weaning 
with moving pens; instead spread 
them out. 
Change takes many forms: at a social 
level, in feeding, care, housing, and cli
mate. The first change for a calf often 
involves moving from a single pen to a 
group pen. After weaning, there is 
clearly a major change in the calf s life: 
no more m ilk. From this point on, the 
calf will be moved regularly and there 
will be many rat ion changes; each 
change presents a risk. 

' i<YO 1s ono way of 
achieving a gradual 

t,angeover from a 
sm1w pan to a slatted 
,;r;r;r When the calf is 
aiJoul six months old 
it,e hooves can with 
,,1r::nd a concrete floor 
nncf the ability to ma1n-
1c1i1, body temperature 
·s well enough devel
med for the calf to lie 

·, 1 cold cubicles. Slats 
pccially designed for 

calves are available. 

Times when the most common 
types of diarrhoea occur 

it E. coli: the first few days 
it Cryptosporidiosis: from 5 days of age 

it Rota or corona viruses: 10 - 14 days 
it Nutritional diarrhoea (when milk ends 

up in the rumen): from 2 weeks until 
weaning 

it Coccidiosis: from one month of age 

Clay-like dung caused by milk 
rol/1119 in the rumen. Affected 
calves are th111, have a potbelly 
and a dull coat. 

The oesophageal 
groove ensures that 
the milk goes directly 
into the abomasum 
and does not end up 
,n the rumen. For the 
groove to function 
properly the milk 
needs to be of good 
and constant quality 
and a sine/ daily feed
ing routine should be 
followed. Variation 
increases the likeli
hood of milk ending up 
in the ,vmen and diarr
hoea. 

Calves with a glossy 
coat, well muscled 
back and good abdo
minal fill. The pen walls 
and the calves are 
clean. These are all 
signs of good health 
and good growth. 
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Young animals learn quickly and are eager to explore. For example, if 
/he make-up of their group changes a number of times, each time they 
quickly learn to adjust to the new group. 

Social behaviour 

~ 80 :~ 
~ 
~ 60 
0 ,-
0 

f 
~ 
.!: 

40 

~ 20 .: 
0 
a 
ct 

0 
A B C D E 

Age groups 
Yourlger.'-------- Older 

A= preweaned calves 
B= weaned calves 
C= yearling heifers 
D= two-year-old heif ers 
E= adult milking cows SOurce: Murphey et al. (1981) 

From this graph it appears thal heifers are 
/he mos/ eager to learn. Of all of the age 
groups, they display the most inquisitive 
behaviour. 

Cows learn 
Just like other animals, cattle learn 
from negative experiences (punish
ment) and rewards. The best type of 
reward is something tasty, such as con
centrate. Therefore, they wi ll learn to 
use automatic feeders fa irly quickly. 
There are two kinds of negative stimu
li. Firs t of all, pain . The cow associates 
pain with the situation in wh ich she 
fi nds herself at that moment. A pain
ful injection makes her wary of the 
person who injected her and of the 
place where she was injected. Pain 
after slipping near a water trough will 
result in a men tal block about retur
ning to that particular trough. 
The other negative stimulus comes 
from the intestines. This has a longer 
feedback time and remains in the an i
mal's memory for a long time. Using 
this mechanism the cow learns to 
recognise and avoid poisonous plan ts 
and food that will make her ill. So cows 
have a long memory for negative expe
riences - such as eating bad silage. 

Condi/Jon scoring is essential when 
adjusting the ration. The nsk of getting fat 
increases greatly after puberty. This heifer 
has a body condition score of 4 (ideal 1s 
3.5). /-/er rumen 1s well-filled: score 4 . 



Rearing young stock 
The aim of heifer rearing is to produce 
an animal that is well prepared for a 
long, profitable life as a milking cow. 
Therefore, she must be mature 
enough. If she still needs to do a lot of 
growing in her first and second lacta
tions, she will have a low social rank 
and produce less milk. A Holstein 
Friesian heifer's height at the withers 
should not increase by more than 3 cm 
during this period. 
ln addition, a heifer in her first lacta
tion should be in good condition and 
have strong hooves. At the beginning 
of lactation, the health of her hooves is 
under great pressure. In order to build 
up resistance, it is a good idea to let 
the heifers have contact with the dung 
of mature cows a few months before 
calving. This will also result in better 
colostrum with more farm-specific 
antibodies. 
The heifer should be introduced into 
the herd six to eight weeks before cal
ving. This allows for initial contact 
with the milking herd. Preferably, 
introduce several heifers at the same 
time to a group of dry cows with 
approximately the same calving date. 

On many farms, young stock and heifers already have foot 
infections. Good monitoring, including leg and hoof scores, 
provides information about the sever,ty of the symptoms. lnllial 
action: footbaths. The slats shown here have been roughened 
to provide better grip for the heifers. 

Young stock need to be moved before the 
cubicles or ihe yokes become loo small. 
These cubicles are clean and welt-bedded, 
but too small. 

In order lo develop a rumen with a large capacity, a calf needs to consume plenty of forage throughout Its life. 
Palatability and availability of food are therefore important. Dung as well as rumen and abdommal fill provide daily 
information about this. 
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Dry period 
The dry period is a bit like a holiday. 
The first few days are stressful because 
of the changes and because the habit 
of'being at work' (producing milk) has 
been broken. This is followed by a peri
od of rest and con ten tmen t. At the encl 
of the dry period the cow must be com
pletely ready for a year of hard and 
healthy work, but here the compar
ison ends. Her work is to achieve a 
major physical event: the birth of her 
calf, and then her metabolism must 
immediately work at full power. 
The period around calving therefore 
represents the time of greatest risk in 
the cow's life. Adequate preparation 
and outstanding care are key factors if 
this transition is to take place without 
problems. Investing in optimal dry 
cow management will be repaid with 
fewer problems in the following lacta
tion, and a higher milk yield. The dry 
period lasts an average of eight weeks, 

A dry cow ration needs to be well-balan
ced. Intake is important and depends on 
the palatability and availability of food Food 
intake and stross levels are influenced by 
the stocking dens!ly, ventilation, heat, and 
the availability of clean dnnking water 

The condit,on of d1y cows should not chan 
ge, or at worst should increase only slightly: 
a maximum of 0. 25 points. But the cows 
must eat as much as possible to maintain 
their intake capacity Loss of condition 
should be avoided al all costs. DaHy evalua
tion of rumen fill, leftovers, and dung, as 
well as a weekly body condition sconng are 
therefore all very important. 

These dry cows arc clean and are tying down in a dry ancl 
clean environment. However. the space to walk around anu 
lie down is limited. Exercise has a beneficial effect on tho 

Drying off 1s stressful, 
so monitor every cow 
closely. Consult with 
professionals about the 
right course of action. 
For example, what 
should you do if the 
cow leaks a lot of milk? 
In the picture, the left 
rear quarter is very full. 
Is the cow developing 
mastitis? 

cows vitality 



during which time the cow should go 
through Lwo groups, where she is 
managed and fed differen tly: what the 
Americans call the 'fa r-off group and 
the 'close-up' group. Cows in the far
off group are between drying off and 
three weeks prior to calving. After this 
the cow is moved into the close-up 
group. 

Far-off group 
At the time of drying off, the cow is pro
d ucing 15 litres or less. This can be 
influenced by feeding. Preferably, d ry 
off the cow in one go, and always use a 
very hygienic technique to inser t dry 
cow tubes into each m ilked-out quarter. 
Afterwards. move the cow from the m il
kjng herd into the resting group. Here 
she receives a very basic ration, but 
always with plen ty of waler available. 

If cows are clean and d1y this means that 
the environmental hygiene is good. When 
hygiene scoring, evaluate the area around 
the tail, udder, and abdomen, as well the 
/hi hs and I s. 

The transition period 

At the beginning of the transition period Monitor 

){ A condition score around 3.5. 

l 
Maximum dry matter intake. 
Proper mineral balance. 
Healthy feet and legs. 
Good overall health. 

During the transition period 

it Optimum ration. 

it Continuous availability of palatable 
food and water. 

it Outstanding hygiene. 
it Comfortable cubicles, spacious and 

well ventilated housing. 
it Minimal stress. 

it Good quality care and control of con
ditions. 

Food intake around calving 

Food intake (kg DM / day) 

10 

- 4 - 3 -2 - 1 

Calving 
I 

0 

Body condition scoring. 
Rumen fill, weigh food. 
Blood and urine analysis. 
Leg, hoof, and locomotion score. 
Cow is alert, lively, and raring to go. 

Monitor 

Ration formulation, dung, disease and 
milk production. 
Food intake, rumen fill, and check water 
troughs. 
Cleanliness of cows, environment. 
Lying behaviour, space, and climate 
control. 
Evaluation of changes, food intake, and 
behaviour. 
Evaluation of care and risk management. 

During the dry period the dry matter intake of 
the cow slowly decreases, mainly because 
the uterus is occupying more and more 
space. On the day she calves, the cow does 
not eat very much because of the calving pro
cess and the associated stress. The stress 
occurs because of social conflicts, deficien
cies ,n the housing, and dietary changes. 
Severe stress can result in the cow going a 
number of days without eating enough. 

Weeks ~fore/ after calving 

The cows dry matter intake on the day of cal
ving is a good indicator of the quality of the 
dry cow management. The more the cow eats 
on this day, the better start she will get to her 
lactation. 
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During the dry period, the teat canal 1s closed by a keratin p lug. These plugs develop over sev
eral weeks. In approximately ten percent of cows, the closure is incomplete, bringing a continu
ous risk of mastit1s dunng the dry penoo, P<1rl1cularly immediately after drying off and 1ust before 
calving. 

The two groups of dry cows here are clearly separated. 
The far-off group is on the left and the close-up group is 
on the right (the cow on the nght is clearly bagging up). 

Close-up group 
It takes four Lo six weeks for the rumen 
to completely adj ust to a new ration. 
This is one reason to start feeding the 
mi lking cow ration three weeks before 
calving. Another reason is t hat this 
means the cow will not have to deal 
with a dietary change at calving. 
During the transition per iod, al l types 
of unrest, discomfort, a nd stress are 
undesirable . Whatever can be preven
ted shou ld be p revented. Radical chan
ges in housing and feeding are no t a 
good idea. Th is also applies to social 
isolation: t he cow sh ould remain in 
eye comact wi th the herd. 
Introducing new cows into the close
up group will lead to conflicts. After 
one or Lwo days a new order wi ll be 
established and peace and quiet 
returns. On the day tha t the cow cal
ves, avoid group changes, unless she 
has been separated from the group so 
that she is not bothered by competi
tion. 

A successful lactation begins with a cow 
that is healthy when she emerges from the 
dry period This cow has a gooo appetite 
1mmed1ately after calvmg. This is a very 
gooo sign. A cow muse continue to eat 
around the time of calving. 



Around calving 
Success at th is extremely risky time for 
the cow depends on good manage
ment by the farmer. Bu t what is good 
management? The practical imple
mentation differs from farm to farm, 
but the basics apply to every farm and 
every farmer: 
• Use set routines: Standard 

Operating Procedures. 
• Set goals and check whether you 

achieve them. 
• Im prove the standard operating 

procedures when necessary. 
• Check every animal thoroughly. 
• In tervene quickly and effectively. 

Examples of goals for success
ful management of calving 

1f 95% of the cows calve in the 

calving pen. 

1f < 5% of the cows have a retained 

placenta at eight hours or more 

post calving. 

1f < 10% develop metritis. 

1f < 5% develop milk fever 

(hypocalcaemia). 

1f < 5% calf mortality within the first 

24 hours. 

1f < 5 % displaced abomasums. 

A cow w1)I separate herself from the group when she is ready to calve. However, in a group 
this may be difficult, which can lead to unrest and stress. Calving 1n the group also means 
poorer hygiene, fewer monitoring opportunities, and less control over circumstances. Can 
you intervene if things go wrong? And when should you intervene? 

Cows that have just calved are vety vulnerable. Therefore you 
should check them carefully at least three times a day Farmers 
have different strategies, such as having a straw yard for dry 
cows, taking temperatures at set times, and clearly identifying 
the freshly calved cows once U1ey are in the herd. 

Calving signals 
Just prior to calving the udder fi lls up (bagging up). Often 

there is also swelling (oedema) of the udder. The vulva swells 

and loosens. Once the ligaments are completely slack, the 

cow usually calves within 24 hours. These connective tissue 

ligaments run from the spine to the pins (see picture). The 

body temperature falls by between 0.5 and 1 °C (0.9 to 1.8 °F) 

in the last 24 hours before calving and this can be used as an 

indicator. 
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calving 65, 95 dung, digestion 55-56 hoof conformation 42, 73 movement 22 submission 26, 27 

chest circumference 87 dung score 55-56 hoof, dent in 73 oestrus 29 success factor 20, 21 , 81 

chewing the cud 51 , 57 eating time 26, 36, 57 hoof health 31 , 40-41 , pain 68, 85 teat health 75 

climate 38 energy intake 13, 51, 63, 65 73, 81 pasture 14, 22-33 teat score 76 

close-up group 93-94 escape zone 27 hoof injuries 37 pasture period 22 teat-end calluses 75 

coat 35 evaluatioo 8, 9, 52, 84 hoof score 40 personal space 27 temperature of cow 85 

collecting area 47, 80 farmer types 83 hooves 31, 65, 71, 73 place to lie down 14, 30, 44 times of risk 15, 37, 86, 92 

comfort 43, 48 far-off group 93 horns 27 rank 51 transition period 92-93 

concentrate ration 63 fear 27, 68, 69 hygiene 43, 71 ration 50, 54, 57, 63 UNO 17, 47 

condition 35, 61 , 93 feed barrier 13, 14, 59 indicator animal 12 rearing young stock 91 ventilation 39, 46 

condition score 23, 51-53, fibre cootent 57, 71 injuries 13, 66, 72 resistance 12, 15, 51, 81 vision 25 

61-63 five freedoms 35 keratin plug 94 risk group 12, 64-65, 86 walking 32-33 

conflict 27, 31, 39, 68 flies 30 lameness 33, 44 risk location· 14, 37 water 60 

coo formation 26-27 floors 39 laminitis 40, 41 , 73, 80 risk management 20, 76 water trough 37, 60 

OON length& food intake 58, 59, 82, 93 learning 90 risk period 15,87 weight 28, 31 

breadth 36, 82 foot trimming 80 left-over food 51 robotic milking 59, 78-85 welfare 30, 35 

cow signal 6, 9, 45, 85 footbath 68,81 leg score 42 room to move 34, 36, 80, 83 well-being 30, 35 

cow traffic 68, 80-81 foul-in-the-foot 40-42, 80 legs 28 rumen 57, 91 yoke 35, 59, 91 

cowshed 34-49 getting up 28, 46 light 10, 25, 38, 67 rumen fill 50-57, 77 

cubicle 11 , 43-46, 72 grazing (behaviour liver fluke 14, 24 rumen score 52-53, 77 

cubicle comfort 35, 72 during) 23, 24, 26 locomotion score 32 senses 25 

cudding 49, 52, 55 group behaviour 26 lung worm 13 signal animal 12 
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