


Over the past years calf mortality is gradually
increasing in The Netherlands. This is not good for the
calves in the first place, but secondly a problem for the
dairy farmer as well as the whole sector (dairy and
veal/beef). Most significant measures are well known
but seemingly hard to implement. Due to the often
high workload on dairy farms, other farm activities
easily get priority over calf rearing. Lack of time and
attention prevent a structural improvement of the
rearing results®. A renewed view on management and
housing systems, and nutrition of young calves can be
a stimulant in the quest for solving pathways meeting
the care needs of the young calf and the optimal care
offer of the dairy farmer. And let’s be honest, no
farmer likes to see his calves die!

In 2015 the average calf mortality on Dutch dairy farms is
13.3% for calves from three days to one year?. This is excluding
the calves dying around the moment of birth. For years the
mortality rate exceeds 10% and even seems to increase slowly?.
The majority dies within 21 days. Dehydration, caused by a
combination of moisture loss due to diarrhoea and a shortage of
moisture administering, is death cause number 1 (56%).
Respiratory diseases are second (23%). In wintertime more
calves die than in summertime*.
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Livestock farmers have every reason to aim for low calf
mortality. Nevertheless, the average mortality rate has been
above 10% for years and this is accepted by the sector despite
the fact that 2% is feasible. It appears that awareness, time and
mentality of the farmer are important factors that play a role in
the results of calf rearing”. With young calves -beside the right
knowledge- time, attention and discipline are crucial factors® for
a successful rearing result. This is difficult for many dairy farms;
after all, a dairy farmer has many different tasks and
responsibilities. Caring for the calves has been added to that
because nowadays the farmer’s partners often hold off-farm
jobs. Farms keep expanding and with this the workload also
increases. Especially expanding one-man farms are meeting the
limits of their labour capacity. Moreover, it is difficult to plan
calving and care for the new-born calf.

Forty percent of the dairy farmers believe that the increasing
intensification and farm size result in less time and priority for
calving and rearing. According to them, that is the main reason for
the rising calf mortality rate®.

Having been sick during their first few weeks effects the future
performance of adult cows (and veal calves)*®. The farm
management during the rearing period eventually effects the
longevity and economics of all on-farm livestock**. As research
has shown, a calf suffering from diarrhoea has a 17 times higher
risk to develop respiratory diseases'?. Also chances for cows to
be culled already after their first lactation increase by 2.5 when
they have suffered from diarrhoea as a calf'®. Bull calves that
have had diarrhoea are experiencing growth retardation and are
more often ill, requiring more veterinary medicines**.The health
and resilience of (bull) calves is of great importance for the
results in veal calf husbandry. There seems to be less and less
room for weak, light weighted calves
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To the farmer calf mortality does not only lead to less job
satisfaction, it also represents economic loss. For instance the
direct loss of breeding material, the extra labour, and the
disposal costs of dead calves. And the consequential damage
due to reduced possibilities for expansion and genetic
improvements'®. Moreover, there is a risk of image loss when
high mortality rates become part of a societal debate. For
example, calf rearing has recently been questioned in connection
with calf mortality rates'’, the immediate separation of cow and
calf*®, and the so-called pet-food calves —new-born calves which,
even after 14 to 35 days, are still too light weighted to be
transferred to veal farms.

With the early separation from the dam all care totally becomes
the responsibility of the dairy farmer. In practice this is not a
simple task. In addition, the conditions on several dairy farms
are not ideal for problem-free shelter and rearing of calves into a
healthy, resilient dairy cow or veal/beef calf. In both the housing
and the feeding of the young calves, the hygiene according to
research is insufficient on many farms*®. For example, in out-
dated barns it is often difficult to ensure an optimal climate and
hygiene. Moreover, the necessary investments for improvement
are sometimes financially not feasible.

From defenceless to resilient

After a fairly carefree period in the womb, protected against
potential pathogens and provided with all primary life needs
(including food, heat and security), the calf is born after a
gestation period of about 285 days. From that moment on it
must grow and develop itself.

The calf immediately starts its respiratory system to provide all
other vital systems with oxygen. Normally the dam will help the
calf for a while, for example by revitalizing the calf by (dry)



licking, and by supplying the milk providing energy, nutrients,
antibodies, and the microorganisms to colonize the
gastrointestinal tract. Until birth the gastrointestinal tract is
more or less a sterile pipe without a real function. However,
immediately after birth it has to be able to start absorbing
carbohydrates, fats, proteins and antibodies. In this starting up
process many things can go wrong which may lead to a great
variety of clinical problems?°. This is also the moment in which
the farmer can make a difference. Good management and
appropriate nutrition can prevent many problems. An optimal
nutritional strategy, the prerequisite for the good start-up of
the immune system, leads to better resistance and a better
regenerative capacity, with as indicators a lower mortality rate
and fewer cases of gastrointestinal and respiratory infections?*.

Colostrum essential for building resistance

To the calf colostrum is an essential source of nutrients and
antibodies??. For the development of the young calf into a healthy
animal with a good resistance and performance, colostrum - as
every dairy farmer knows by now - is of crucial importance.
Colostrum stimulates the development of the gastrointestinal
tract>®> and contributes to the establishment and composition of
the types of microorganisms in the intestines (microbiota)?*. The
latter plays a crucial role in programming the immune system and
developing the calf into a robust animal with good resistance?*. A
calf does not receive any antibodies from the mother at birth and
is largely dependent on the absorption of antibodies from
colostrum for the protection against potential pathogens during
the first weeks of its life (passive immunity)?°. These antibodies
must be offered and taken up as soon as possible after birth?7.
The possibility of absorbing antibodies is the greatest in the first 2
hours after birth and decreases rapidly thereafter?. Already from
12 hours after birth, the intestines of a calf only absorb a limited
amount of immunoglobulins?®. Calves which are first fed only after
12 hours have a greater chance of a reduced resistance, because
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they probably have less passively obtained antibodies and
therefore are more susceptible to infections. This is also the
basis of the earliest 3Q advice to provide colostrum: 'Quantity,
Quality and Quickly'°. If the calf’s level of immunoglobulins is
too low on the first day, this also leads to lower milk production
and higher mortality during the first lactation

Insufficient priority in the care for the new-born calf means that
in many dairy farms calves do not get the right amount and
quality of colostrum on time. Passive passage of antibodies
obtained via the mother cow, energy intake and the regulation
of the body temperature are therefore not optimal®*?. Moreover,
the development of the gastrointestinal tract is not stimulated
properly and is insufficiently and incorrectly colonized with
microorganisms.

The quality of colostrum is determined firstly by the
concentration of antibodies. Colostrum with insufficient
antibodies increase the risk of disease and mortality of the
calf**. The more colostrum the cow produces and the longer it
takes for the cow to be milked for the first time, the lower the
concentration of antibodies in the first milk, and the fewer
antibodies the calf can take in*%. A production of less than 8.5
litres of colostrum in the first milking is regarded as optimal

By mixing colostrum from different cows, the quality is probably
less and certainly not optimally attuned to the calf*°. Moreover,
the chance of transmitting pathogens, such as the bacterium
which causes para-tuberculosis, increases®’. However, if the
quality of the mother's own colostrum is inadequate, it is
necessary to provide good quality colostrum from another cow
or a mixture.

Hygiene in the feeding of colostrum also seems to play a role in
the development of immunity: the new-born calf absorbs
immunoglobulins better when the colostrum contains the right
amount and types of microorganisms?®. However, udder and
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teats of the cow are often cleaned when milking the colostrum,
as a result of which the calf probably does not get the right
amount and composition of microorganisms necessary for an
optimal intake of immunoglobulins. Colostrum that is not fed
within the hour after milking must be stored correctly, i.e.
covering, quick cooling or freezing®°. Pasteurization has the
disadvantage that in addition to the pathogens it also kills the
desired microorganisms.

In addition, an important health risk of the calf is to provide
colostrum with material (such as artificial teats, buckets and
tubes) that has not been sufficiently cleaned. Material with milk
residue is a breeding place for bacteria, including potentially
pathogenic bacteria. Even so, some bacteria have a mechanism
that allows them to survive the cleaning. In addition to cleaning,
therefore, disinfection of materials used in milk feeding is also of
great importance. Incorrectly milked or stored colostrum and
milk may contain too many potential pathogenic
microorganisms“?, increasing the risk of disease and death

Colostrum and milk (replacers) are provided via the cow, teat
bottle, (teat) buckets, or drink machine. In practice, the (teat)
bucket is usually used*?. As an emergency measure sometimes
the first colostrum is fed with a tube (probe).

Sucking is a reflex and, in addition to food intake, has
surprisingly many functions*®. The sucking reflex together with
the temperature of the milk and milk proteins, stimulates the
oreflex closure of the esophageal groove. Sucking and
swallowing activates and quiets down the intestines, and has a
stimulating effect on the removal of the first stool (meconium)
from the intestines**. In addition, sucking lowers blood pressure
and heart rate, improves sleep, and stimulates the jaw muscles.
When calves drink from buckets or suck from teat buckets, the
suction reflex does not work or does not work optimally, the
drinking speed is higher, and the drinking position, quality and
temperature of the milk are different than sucking from the
cows udder.



Sucking with the dam calms and relaxes the calf, helps it learn
to trust and strengthens the mother-calf bond**. And it induces
an increase in the release of the hormone oxytocin (in cow and
calf), and promotes the milk production of the cow and the
growth of the calf*c. Moreover, there are indications that
immunoglobulins from colostrum are better absorbed when the
calf sucks with its mother

In most dairy farms the calves do not drink with the cow for
practical reasons. A frequently heard argument is that many
calves do not take in enough colostrum quickly enough, and
there is insufficient control on the colostrum intake*®. It is not
clear whether this is a consequence of the current husbandry
system, in which cows that have been motherlessly reared and
have never learned what maternal care is, receive calves, and
where breeds and crossbreds are used in which maternal care
consciously or unconsciously has been banned as a selecting
criteria. Another argument is that many years of selection for
optimal udder shape, teat length and teat placement for high
milk production and milking, resulting in large udders and short,
upright teats, makes colostrum intake by the calf difficult.

For at least the first three weeks calves are completely
dependent on milk (or milk replacers)“?. In practice, calves often
get too little milk®°. Although a calf drinks an average of 10-12
litres of milk a day with ad libitum feeding or suckling®*, most
dairy farmers only provide 5-6 litres of milk per day, spread
over two feedings®?. By nature, however, calves drink on
average seven times a day®?. When these farmers take over the
care duties of the cow, the calf often gets less milk, and, in
addition, regularly drink relatively large quantities at a time. The
consequence of this limited feeding is that the calf ultimately
does not reach its optimal natural growth®*, By the way, for a
number of years farmers can substitute manual milk feeding by
drinking machines. Research shows that stunted growth also
affects future milk production®®, and malnutrition leads to
deficiencies in the immune response
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The lower critical ambient temperature for new-born calves is
15°C. Originally, the calving season coincided with the start of
the crop growing season and automatically followed the rising
temperature. Too low a temperature was almost never a
problem. Now cows also calve in and around the winter. In the
Netherlands, more calves die during winter than during
summer. When the environment is too cold, the calf needs extra
energy to maintain its body temperature. The calf cannot use
that energy for growth and body development. Because of the
increased energy requirement®” the Dutch Animal Health Service
advises to provide more milk during cold periods. Also, the
absorption capacity of immunoglobulins is reduced in a cold
environment, which in turn increases the number of calves
without passive immunity and therefore the possibility of
disease and death

The challenge

In short: good hygiene, sufficient milk and, above all, proper
colostrum supply are crucial for the health and development of
the calf. Nevertheless, this often proves difficult in practice due
to lack of given priority and attention, but also due to lack of
time. Especially in the case of growing one-man farms, labour is
under pressure. In addition, on many farms the housing of the
young stock seems to be sub-optimal.

The challenge is not only to bring about a change of
consciousness, and attitude and behaviour among dairy farmers,
but at the same time to tackle the 'time' issue. Calf care, and in
particular the care for the new-born calf, must be given a proper
place in the daily farm management. We have to think about
how we can unburden the dairy farmer. That requires different
solutions. These can be integrated into another and better
design®® of the housing and management systems for calf
rearing. A design in which care and attention are natural and
feasible, especially for the youngest calves.



An integral design that meets the desires and needs of both
farmer and calf, and that provides insight into the resilience and
health of the calves. No such design yet exists, neither will it
ever be just one standard design. Several possible solutions can
be envisaged and developed to which such a design must
comply.

Optimizing the microbial environment, colostrum management
and the amount of liquid food, and the quality of the colostrum,
milk or milk replacing products are key factors in this design
process. In addition, more attention is needed for factors in the
development of calf into a resilient dairy cow, which are still
underexposed. For example, diet and stress during the dry
period of the mother cow, social contact and exercise, play and
learning opportunities in the rearing period, and the influence of

early experiences on the development of the brain. These factors

may well have an (assumed) impact on longevity®°.

The most important innovation tracks should pay attention to:
¢ the pregnant milk-producing cow,
e the pregnant dry cow,
e the calf’s birth,
e the reception of the new-born calf, including the
colostrum and milk feeding,
e the contact between cow and calf,

e the contact between calf and congeners, and its
environment.

How do we set up the farming system so that the needs of cow,
calf and dairy farmer are optimally provided for? Over the past
decades, much attention has been paid to the needs of the cow
and the dairy farmer, to a much lesser extent to the needs of
the new-born calf and the mutual relationships.
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In a follow-up process, we need to think about a number of

basic questions:

e How do we give new-born calves proper care, without
conflicting with other duties of the dairy farmer and with his
night's rest? Is it possible to partly automate this care, or to
make it much more a natural part of the daily routine?

e How do we ensure that every calf gets sufficient and at the
right times high-quality colostrum from its own mother?
More concretely: can we also achieve the certainty and
controllability of tube feeding - an emergency measure - in a
way that better matches the physiology of the calf?

e Improvement is also needed around liquid feeding. How do
we ensure that calves receive adequate and sufficiently often
liquid food? And how do we combine this with sufficient
roughage so that the rumen development is also stimulated?

e How can we better meet the sucking needs of the calf, and
better take advantage of the co-benefits of sucking on the
calf and cow; and which position do we give the on-farm and
cow-specific microorganisms in the new system, without
exposing the calf to possible health risks?

Newly designed housing and management systems should be
focused on the ease and job satisfaction of the farmer, with
the care for young stock being more integrated in the daily
routine. Such a design also offers the benefits and functions of
caring for the calf by the cow (suckling, relaxation, quietness)
or imitates them as well as possible. And by combining the
advantages of individual housing with the benefits of group
housing, the calf's needs in terms of movement, climate and
environment (social contacts) are met. In a new design,
naturally, the optimisation of hygiene in both housing and in
colostrum and milk preparation and feeding is anticipated. It is
a challenge to develop clean and comfortable systems that
require little labour; for example solutions for better hygiene of
drinking systems or for better, faster and easier cleaning of
buckets.
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Last but not least, it is important for dairy farmers to gain more
insight into the health and resilience of their calves, also in
relation to their later performances as dairy cow or veal/beef
calf. Knowing your position is a prerequisite for improvement
and an incentive to take action.

Summary

By taking over the mother care for the calf the dairy farmer
becomes responsible to do it better, or at least as well as the
dam would have done. However, the average farmer does not
seem to be able to meet the calf's needs in the current system.
The current mortality rates of calves indicate that a fresh look
at current shelter and rearing systems is desirable. Alternative
designs are needed that better meet the needs of calf and dairy
farmer. Designs in which better control of microorganisms is
given a place; sufficient attention is paid to the quality and
quantity of the colostrum, milk and milk replacers (liquid
feeding phase); and in which functions that the cow normally
performs, such as suckling, are filled in or simulated as well
possible in order to preserve the positive effects of sucking.
Designs that do not take extra time; where work can be
planned as far as possible; and which give insight into the
health and resilience of the animals. Only in this way can a calf,
born without any resistance, develop into a healthy, balanced
and resilient animal; and eventually develop into a robust,
problem-free dairy cow or an animal that finds a place
elsewhere in the chain in a more responsible way.
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horses compared to free running horses. This supports the hypothesis that more
freedom of movement leads to better endurance.

https://books.google.nl/. https://books.google.nl/

And: Scherder E. (2014) Laat je hersenen niet zitten. Singel uitgeverijen.
Amsterdam, p.232.

And: Ouweltjes W., 2015. Gezond bewegen voor een lang leven. Lopend onderzoek.
https://www.wageningenur.nl/nl/project/Gezond-bewegen-voor-een-lang-leven-2.
htm

61 Lorenz I., Mee J.F., Earley B., More S.J. (2011) Calf health from birth to weaning.
I. General aspects of disease prevention. Irish Veterinary Journal, 64:10,
http://www.irishvetjournal.org/content/64/1/10.

And: Cummins C., Berry D.P., Sayers R., Lorenz I., Kennedy E. (2016) Questionnaire
identifying management practices surrounding calving on spring-calving farms and
their associations with herd size and herd expansion. Animal, 10:5, pp. 868-877.
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