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CALF FEEDING SYSTEMS

SUMMARY
• Teat feeders are the most widely used calf feeding system.

• Feeding 750 grams of a high quality milk replacer is recommended for rapid growth.

• Once a day milk feeding can be practised from one month of age without 
compromising growth rate.

• Automatic feeders have the potential to substantially reduce the amount of time 
engaged in calf rearing.

TEAT FEEDERS

AUTOMATIC

MOBILE FEEDER

BUCKETS

INTRODUCTION
The number of calves born on dairy farms has increased substantially particularly since 2015. 
Calving has also become increasingly concentrated as the fertility of the national dairy herd 
has increased. Compared to 2010 when approximately 270,000 calves were born in February, 
an estimated 600,000 will be born in February 2020. 
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FEEDING SYSTEMS
There are four different feeding 
systems available to dairy farmers 
to rear calves. The most widely used 
system to rear calves are teat feeders, 
preferably compartmentalised so each 
calf gets an equal volume of milk. One 
fifth of calves are reared on automatic 
(computerised) feeders – principally 
the larger herds. Approximately one 
tenth of calves are reared with buckets 
and mobile feeders (teat feeders 
towed after quads or tractors). 
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RECOMMENDED FEEDING RATES DURING THE REARING PERIOD
Good nutrition is fundamental to animal health, welfare and productivity. Traditional milk 
feeding systems for dairy calves have been based on daily feeding rates of 8% to 10% of body 
weight (~4 litres/day). These ‘restricted’ feeding systems were intended to encourage the calf 
to eat a greater quantity of concentrate feed from an earlier age however, they seriously 
limit growth potential as they only allow 20%-30% of biologically normal growth and are 
detrimental to calf health and welfare. A higher plane of nutrition facilitates physiologically 
appropriate growth rates, better immune function, and lower incidences of disease and 
mortality. In a Moorepark experiment calves were fed 4 litres (~10% of birth bodyweight) or 6 
litres (~15% of birth bodyweight) of milk. Calves fed 4 litres of milk were lighter at five weeks 
of age than those fed 6 litres. At five weeks of age the reticulorumen is still underdeveloped 
and calves fed a restricted quantity of milk are not capable of increasing intake of starter 
concentrate and forage to a degree that they can fully compensate for the lower supply of 
energy from milk. Feeding calves a greater volume of milk tends to reduce the number of days 
taken to reach a target weaning weight. Furthermore, there was no difference in incidences 
of diarrhoea between calves fed 4 litres or 6 litres of milk. Weaning calves earlier is desirable 
from the farmer’s point of view as this saves labour, time and feed costs.

Figure 1. Partitioning of milk replacer between maintenance and growth requirement at a low 
(500 grams/day) and recommended (750 grams/day) feeding rate.
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A number of experiments have been undertaken at Teagasc Moorepark comparing whole milk 
and milk replacer. There were no differences in calf growth rates between the two, however, 
it should be noted that no waste milk was fed to calves and a high quality milk replacer (26% 
crude protein) was used. 

Milk replacers which have high levels of vegetable protein should be avoided as they are 
generally not very digestible for the young calf. In general the higher the crude protein content 
of a milk replacer the more expensive it is. An experiment was undertaken in spring 2015 
which compared a 20% crude protein milk replacer to a 26% crude protein milk replacer. 
The protein of both milk replacers was mainly from milk derived sources. It took the calves 
offered the 20% crude protein milk replacer almost a week longer to achieve their target 
weaning weight than the calves offered a 26% crude protein milk replacer. This was because 
the average daily weight gain of calves on the 20% crude protein milk replacer was less than 
the calves consuming the 26% crude protein milk replacer (0.6 kg/day compared to 0.67 kg/
day) from the birth to weaning stage. All calves were given the same concentrate and grass 
post weaning; interestingly, when calves were 140 days old (4½ months) the calves fed the 
26% crude protein milk replacer during the milk feeding period were still 5% heavier than 
the calves fed the 20% crude protein milk replacer. This suggests that calves should be well 
fed and high quality products used during the pre-weaning period. A summary of the key 
specifications for high quality milk replacer are presented in Table 1.

FIBRE CONTENT

ASH CONTENT 

FAT CONTENT

PROTEIN CONTENT

<0.15%

<8.5%

16-20%

23-26%

Table 1. Key specifications required 
for a high quality milk replacer.
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General guidelines for the feed required to successfully rear calves are presented in Table 2. 

The guidelines in Table 2 are based on a milk replacer concentration of 12.5% or 750 grams 
in 6 litres of milk replacer fed per calf per day at max. However, manufacturer’s guidelines 
provided on the back of the bag should always be followed. 

Typically the first feed of colostrum is fed within two hours of birth. Up to two more feeds 
of colostrum are administered in the first 24 hours of life. Subsequently, for the next four 
days, transition milk is fed to the young calf particularly in situations where vaccination 
against diseases such as rotavirus is being carried out. An alternative strategy to prolonged 
transition milk feeding is to commence milk replacer feeding immediately after the first feed 
of colostrum. An experiment carried out in Moorepark in spring 2015 showed that once calves 
received 8.5% of their birth bodyweight in colostrum within 2 hours of birth (3 litres for a 35kg 
calf) there was no difference in their weight gain pre or post-weaning compared to calves 
which were fed colostrum and four feeds of transition milk before moving to milk replacer 
(Figure 2). However, using this approach means that the colostrum 1, 2, 3 rule needs to be 
strictly followed and colostrum quality tested to ensure it is suitable to feed to the calf for their 
first feed (>22% on the Brix refractometer), high levels of hygiene also need to be maintained. 
At all times calves should have access to fresh clean water. Such access encourages increased 
meal intake. Typically calf meal intake will average 1kg/day before weaning and rapidly 
increase thereafter. 

Table 2. Quantity and type of milk, number of feeds and concentrate requirement of artificially reared calves. 

Days Milk type Litres/feed Feeds/day Conc.

1 Colostrum 3 litres first 
2 litres after 2 or 3 -

2-5 Transition milk 2½ litres 2 Access

6-10 Milk replacer/whole 
milk 3 litres 2 Ad lib

11-28 Milk replacer/whole 
milk 3 litres 2 Ad lib

29-56 Milk replacer/whole 
milk 3 litres 1 or 2 Ad lib

57-70 Milk replacer/whole 
milk 2 litres 1 Ad lib
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Figure 2. Effect of timing of milk replacer feeding on body weight at weaning, 140 days and 
240 days of age.
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Table 3. Time required and 
weight at 11 weeks of age of 
calves fed once or twice daily 
from one month of age. 

Once a day Twice a day

Time (seconds/calf) 23 36

Weight @ 77 d.o. (kg) 94.8 93.2

Feeding the full volume of milk replacer commences within one week of birth and continues 
until the calf is at least one month of age. From then on the calf can continue being fed twice 
per day or fed once per day only. The performance of calves fed twice a day for one month and 
then either once or twice per day is presented in Table 3. 
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The data in Table 3 shows that feeding calves once a day from one month of age can be 
practiced without affecting their 11 week weight. In addition, changing to once a day feeding 
reduced calf feeding time by one third. Automating the calf rearing process can reduce the 
time spent calf rearing further still. A summary of the time spent in all aspects of the calf rearing 
process was evaluated at Moorepark in spring 2019 where manual (compartmentalised teat 
feeders) were compared to automatic calf feeders (Figure 3). Automatic feeders require a 
large investment compared to manual feeders, they do however reduce the amount of labour 
required. The most time consuming task involved with automatic feeders is training calves 
how to use them. In the research at Moorepark this took over 2 minutes longer per calf 
compared to the manual system; once they are trained the labour input is very low compared 
to the manual feeding system. 

HEALTH INSPECTION

CLEANING 
(INCL. PEN 

& EQUIPMENT

FEED 
INSPECTION

FEED 
PREPERATION

Figure 3. Time required per calf per day manually or automatically rearing calves from 5 days to 10 weeks of age.

AUTOMATIC: 
44 SEC/CALF/DAY

MANUAL: 
1MIN 54 SEC/CALF/DAY
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Significant improvements in cow fertility have resulted in more compact calving seasons on 
spring calving dairy farms. This combined with the removal of milk quotas has seen a dramatic 
rise in the number of calves born in the months of February and March. In many cases, the 
response to deal with this influx of calves has been to sell them at the first opportunity at 10-
14 days. However, in recent years adverse weather has created a backlog in calf sales. This in 
turn has resulted in calves remaining on farm for longer than anticipated and in consequence 
pressure on calf rearing facilities. This section will help you to assess what calf housing capacity 
you have, require and what options are available if you find that you may have a deficit to deal 
with. 

• Space requirements per calf = 1.7m2

• Air space requirements per calf = 7m3

Calculate your requirements:

Depth (m) x Width (m) = Area. Area/1.7m2 = Total number of calves based on area.

Depth (m) x Width (m) x average height (m) = volume. Volume/7m3 = Total number of calves 
based on cubic air capacity.

• The lower of these two figures dictates the number of calves that the shed can hold.

• It is extremely important not to overstock calf sheds.

• Overstocked calf sheds will have damp bedding due to excessive moisture.

• Damp bedding and poor air quality is a significant cause of disease in young calves.

Calculation:
4.8 x 5.5 = (26m2 floor)/1.7m2 = 15 calves
4.8 x 5.5 x 4.6 = 121m2/7m3 = 17 calves
Pen capacity = 15 calves MAX

4.6 m average 
roof height

35.5 m pen depth4 3
4.8 m

 pen w
idth
4
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They cost approx. €1,300 -1,500.

Can be used as shelters in combination with an existing roof 
structure or associated veranda for sheltered feeding area.

Polytunnels are cheaper than standard steel structures and can 
be easily constructed; however, the drainage of the chosen site is 
important to ensure that bedding will stay dry. Depending on the 
length of the polytunnel, mechanical ventilation may be required 
to ensure correct air flows.

Shelters similar to those pictured can be used to provide shelter 
to calves that are being reared outdoors. They can be constructed 
relatively cheaply.

Does a neighbour have unused facilities that you could use to alleviate any potential 
overcrowding in existing calf housing to maintain good health? Would they be willing to feed 
the calves too?

If you do not have enough space:

1. Group Hutches can accommodate 8-10 calves*

2. Igloos can accommodate up to 15 calves*

3. Polytunnels*

4. Shelters for calves outdoors

5. Spare shed(s) elsewhere*

* Options 1, 2, 3 and 5 need to be assessed in terms of compliance with Nitrates regulations relating to the 
collection of runoff from feeding areas and bedded areas.
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PROMOTING EXCELLENT CALF HEALTH AND WELLBEING
Animal welfare refers to the physical and mental state of an animal in relation to the conditions 
in which an animal lives and dies. Animal welfare encompasses aspects of the physical health 
and biological functioning of animals, as well as the affective mental state of the animal. It also 
includes the animals need to express normal behaviours. An understanding of what constitutes 
positive calf welfare is vital in enabling us to deliver the highest standard. Good animal welfare 
requires disease prevention and appropriate veterinary care as well as provision of appropriate 
shelter, nutrition and management as well as provision of a safe, comfortable environment. 
Calves should experience positive human-animal interaction, and all calves should be treated 
equally with the highest standards of stockmanship and husbandry regardless of breed or 
gender. Some of the key areas to focus on positive calf welfare include:

1. Providing adequate nutrition: ensuring enough good quality colostrum within 2 
hours of birth. Calves must be fed enough of good quality milk replacer or whole 
milk (15% of bodyweight), with free access to water at all times (Freedom from 
hunger and thirst).

2. Providing adequate and appropriate environment for calves: that includes 
attention to housing, is it fit for purpose? Is there enough space? Is there adequate 
drainage? Is there adequate ventilation and air flow but without draught? Is it warm 
enough, is there enough bedding, young calves must be kept warm (Freedom from 
discomfort).

3. Good stockmanship: that is appropriate and compassionate handling of calves, 
recognising early signs of disease and treating appropriately. It also includes carrying 
out procedures appropriately such as disbudding with local anaesthetic and giving 
pain killer/NSAID’s (non-steroidal anti-inflammatory drugs) as an example. (Freedom 
from pain, injury and disease).

4. That calves are managed in such a way as they can express normal behaviour: 
for example ensuring adequate space requirements and husbandry conditions 
(Freedom to express normal behaviour).

5. Treating all calves with compassion and respect: (Freedom from fear and distress).
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There are a number of measures that can be used to assess calf welfare. Examples include; calf 
morbidity and mortality. Calf morbidity is a measure of calf health and welfare – this reflects 
how many calves, of specific age groups are treated for disease, most likely for calf scour or 
pneumonia. Accurate recording of treatments will help to identify the hazards in housing and 
management associated with disease risk and support calf health planning. Calf mortality is 
another indicator and should be recorded with the aim of identifying the hazards and risks to 
improve calf survival. It is crucial to know what happens on your farm, recording data such 
as sickness and mortality help to identify key risks and target areas for improvement. For 
example, every farmer should know the figures for their own farm, for every 100 calves born 
how many die; at birth; within 1 day of life; within the first 14 days of life; and so on. 

However, there is so much more to calf welfare than mortality rates, these are a crude 
measure, and only a starting point. There are a number of management, environmental and 
animal based indicators that can be used to assess calf welfare standards. Some measures are 
not easily measured on a routine basis, such as some calf behaviour type welfare measures, 
however what can be looked at regularly is good calf management practices that can be 
indicators of calf welfare standards. Animal health and welfare are inextricably linked. 

Below is a short review produced by AHI of the key areas important to calf rearing in early life. 
Fundamental to this, is that all calves are treated equally with dignity and respect. 
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1. Prepare the cow appropriately for calving; this includes calving in the correct BCS 
(target 3.0 – 3.25 BCS) and feeding an appropriate dry cow diet.

2. Prepare the calving area and ensure the calving area is fit for purpose; such that it 
provides a clean, observable, well drained area for calving and keep it clean, dry and 
appropriately bedded.

3. If scour vaccines are used on the farm, give to the cow in advance of calving, 
following manufacturers’ guidelines to ensure sufficient antibody levels in 
colostrum and transition milk.

1. PRE-CALVING

4 KEY periods to optimise calf health and welfare during the first 3 weeks of life
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1. Move calves as soon as possible after birth to a clean, dry, safe environment to 
minimise contact with other adult cows and potential transfer of disease.

2. Follow the colostrum 123 rule: feed all calves the first milk the cow produces 
(colostrum) within 2 hours of birth and feed at least 3 litres.  

3. Colostrum quality decreases as the time from calving to milking for the first time 
increases; collect as soon and as hygienically as possible.

4. Feed transition milk (milkings 2 – 6 after calving) to calves for at least 2 days (4 
feeds) after the first colostrum feeding, especially if using calf scour vaccinations. 
However, it is safe to feed one feed of colostrum (if it is of sufficient quantity and 
quality and administered within 2 hours of birth) and then move the calf straight to 
milk replacer.

2. WITHIN FIRST HOURS OF BIRTH

4 KEY periods to optimise calf health and welfare during the first 3 weeks of life
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1. Feed all calves whole milk or a good quality milk replacer at 15% bodyweight; for 
example, a minimum of 5 litres for the first week of life, increasing to 6 litres per 
day from week 2 (for a calf of 35 – 40kg birth weight).

2. Do not feed waste milk or milk with antibiotic residues to calves.

3. Follow manufacturers’ guidelines if feeding milk replacer, paying careful attention 
to water temperature and the quantity of powder per litre of water. A consistent 
feeding schedule, in which the calf is fed at the same times every day, reduces 
stress and improves average daily live weight gain.

4. Feed ALL calves milk at least two times per day until they are at least 4-weeks 
old. If using automatic feeders, ensure these are properly calibrated, and that an 
appropriate feeding programme is set up.

5. Wash and disinfect all feeding equipment every day and allow it to dry. This includes 
any stomach tubes or bottles that are being used to feed colostrum to calves (these 
are frequently forgotten).

3. WITHIN THREE DAYS

4 KEY periods to optimise calf health and welfare during the first 3 weeks of life
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1. Offer fresh water, concentrate feed and clean straw within the first week of life and 
thereafter. This will promote rumen development.

2. Ensure that calf houses are fit for purpose, being well ventilated and well drained, 
while ensuring the calves are not exposed to draughts.

3. Ensure that calves have sufficient space within a pen, the minimum requirement 
is 1.5 m2/calf for calves <150kg bodyweight, however 1.7 - 2m2 per calf is 
recommended.

4. Keep calf housing clean and dry with adequate clean bedding provided regularly 
(ideally straw). 

5. Treat all calves with a local anaesthetic (which may be obtained on prescription from 
veterinary practitioners) when disbudding. They can be castrated, other than by a 
veterinary practitioner, before it attains 6 months of age using a Burdizzo or before it 
attains 8 days of age using a rubber ring, in both cases without the use of anaesthesia. 
Over these age limits, local anaesthesia, using a prescription only medicine (POM), must 
be administered by a veterinary practitioner to animals intended for castration. Use of 
analgesia (pain relief) for both procedures is also advised.

6. Seek advice from your veterinary practitioner to put a suitable vaccination 
programme in place for calf pneumonia if applicable.

7. Have a biosecurity plan – ensure boots and clothing are clean when moving 
between different groups of animals to avoid cross-contamination. Restrict access 
of visitors to calf rearing areas. Isolate sick calves. Feed calves in order of youngest 
to oldest.

8. Monitor calves closely for signs disease, such as not drinking milk, having wet tails, 
scour, pneumonia, or raised temperature.

9. If selling calves, adhere to Department of Agriculture, Food and the Marine 
regulations and Teagasc advice on best practice for transporting calves1.

4. WITHIN FIRST WEEKS OF LIFE

4 KEY periods to optimise calf health and welfare during the first 3 weeks of life

1 http://animalhealthireland.ie/wp-content/uploads/2019/01/CalfCare-Booklet-WebVersion.pdf
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Healthy calves are happy calves and will be saleable calves. Buyers do not want to buy calves 
that look ‘out of sorts’ or have signs of previous scour issues. The following are steps to ensure 
that your calves are saleable when a buyer views them.

NUTRITION
Colostrum 1-2-3

Getting the right amount of colostrum into calves as early as possible is the secret to good 
calf management. Colostrum or biestings is richer than normal milk in many respects, but 
especially in its content of immunoglobulins or antibodies. These antibodies are proteins that 
are built by the immune system to prevent infectious diseases. Antibody concentration of milk 
drops rapidly post calving which is why it is important to collect colostrum from freshly calved 
cows within a two hour time frame. Calves that get adequate quantities of quality colostrum 
immediately after birth are less likely to get sick and will thrive better.

Use milk from the:

• 1st milking;

• Feed within 2 hours of birth;

• 3 litres of clean colostrum.

Colostrum Quality:

Colostrum quality is measured by the amount of immunoglobulin G (IgG) it contains. 
IgG concentration must be > 50 g/L. The quality of colostrum is highest when collected 
immediately after the cow calves, with the immunoglobulin content halved by the second 
milking. If colostrum quality is poor, it should not be used for the calf’s first feed. Instead, feed 
it as the second or third feed.

Most on-farm methods involve the indirect measurement of colostrum quality by using either 
a Brix refractometer or colostrometer as visual assessment of colostrum is not an accurate 
measure of quality (Figure 4).
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HEALTHY CALVES ARE
• Bright;

• Responsive;

• Alert;

• Mobile;

• Have clear bright eyes and ears that are alert and mobile; 

• Healthy calves will also be interactive with their environment, playful and inquisitive 
i.e. they will approach you. 

HOUSING
Calves need warm dry bedding and draught free environments. Ensuring floors are draining 
will help to keep bedding dry for longer but it is vital that bedding material is kept fresh under 
calves and cleaned out at regular intervals.

Warm calves will not get chills and scours associated with chills. Cleaning out housing regularly 
throughout the calving season will also help to reduce build-up of infectious pathogens in calf 
housing facilities and thus help to protect later born calves.

Figure 4. Brix refractometer.

TESTING COLOSTRUM QUALITY

What you see through 
the eye piece

Place a few drops      
of colostrum here

Refcactometer Values greater than 22% represent high quality 
colostrum suitable for calves 1st feed

Look through the eye 
piece
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HEALTH PROGRAMME
The major causes of death for young calves are infectious scours and respiratory diseases. 
Vaccination programmes exist to help to prevent/reduce scours associated with rotavirus, 
coronavirus and E-Coli and Salmonella. You should discuss these with your veterinary 
practitioner to ensure the right programme for your farm (Figure 5).

The other major cause of scour in young calves is cryptosporidium. It is a notoriously difficult 
parasite to get rid of due to its ability to survive. Intensive washing and disinfection of housing 
in advance of calving is critical. If you have had cryptosporidium outbreaks in the past it may 
be worth considering steam washing of all calf housing and penning to help eliminate the 
parasite from the facility in advance of the next calving season.

If the calves that you plan to keep are suffering from respiratory disease or if you have had a 
history of respiratory disease in young calves on the farm, it is quite likely that the calves that 
you plan to sell are also at risk. To both reduce antibiotic usage and to reduce labour caring for 
sick calves, it might be wise to vaccinate against respiratory disease. This will be a big benefit 
to you but will also be a bonus to the person that is buying your calves and can be an important 
selling point. Most calf pneumonia vaccine protocols involve either intranasal or injectable 
vaccines and there are many combinations and options available. Vaccination programmes 
reduce disease severity and improve immunity if administered correctly to animals that are 
able to respond appropriately to the vaccine (i.e. they should not be given to sick calves and 
vaccination should not take place at the same time as any stressful event for the calf such as 
disbudding or group changes). It is vital irrespective of the programme that vaccines are stored 
and administered as per manufacturer’s instructions including being given at the right time, at 
the right dose and route of administration and right interval between primary and booster (if 
required). Discuss a suitable vaccination programme with your veterinary practitioner.

Figure 5. Scour Prevention Vaccine protocol for heifers and cows1.

1 Adapted from MSD Rotavec data sheet.

12 weeks 
before calving

3 weeks 
before calving calving

SINGLE VACCINATION
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Remember that healthy calves = happy calves = happy farmers

Do the best you can to get good quality colostrum into all calves as soon as possible after 
calving. This can and will be a struggle especially at the peak of calving but the effort will 
be greatly rewarding in terms of improved calf health. This is not only proven by scientific 
research but by many farms across the country where calf health has improved exponentially 
by improving colostrum feeding practices alone.
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This series of CalfCare events is being run with the help and support of the local Co-op in each region.

WED 08
JAN

ALAN REID
Kilalee, Castlegeoghegan, Co. Westmeath. N91 F584
SUPPORTED BY LAKELAND DAIRIES/GLANBIA

THU 09
JAN

RICHARD MAHONY
Shangan, Shinganagh, Butlerstown, Co. Waterford. X91 V4DW
SUPPORTED BY GLANBIA

FRI 10
JAN

SUPPORTED BY GLANBIA

MON 13
JAN

BRENDAN JOYCE
The Glen, The Islands, Urlingford, Co. Kilkenny. E41 TR68
SUPPORTED BY GLANBIA

TUE 14
JAN

MARTIN & KEVIN KENNELLY
Kilbaha, Moyvane, Listowel, Co Kerry. V31 KD91
SUPPORTED BY NORTH CORK CO-OP/KERRY AGRI BUSINESS

WED 15
JAN

DONAL COTT
Knockane, Donoughmore, Co. Cork. P32 FX90
SUPPORTED BY DAIRYGOLD

THU 16
JAN

MICHAEL O’REGAN
Glounicomane, Freemount, Co. Cork. P56 K729
SUPPORTED BY KERRY AGRI BUSINESS/NORTH CORK CO-OP

FRI 17
JAN

SEAN MOHER
Croughmore Lower, Mitchelstown, Co. Cork. P67 FP93
SUPPORTED BY DAIRYGOLD

MON 20
JAN

TOMAS MURPHY & GARY SHAW
Casheltourly, Aghamore, Ballyhaunis, Co. Mayo. F35 ND92
SUPPORTED BY AURIVO

TUE 21
JAN

GARRETT & JIMMY O’BRIEN
Knockgorman, Donohill, Co. Tipperary. E34 X462
SUPPORTED BY TIPPERARY COOP

WED 22
JAN

GERARD & PHILIP GEEHAN
Crannagh, Castleiney, Templemore, Co Tipperary.  E41 VN30   
SUPPORTED BY CENTENARY THURLES

THU 23
JAN

GERARD ARMSTRONG
Caherwilder, Kilcolgan, Co. Galway. H91 TP84
SUPPORTED BY ARRABAWN

Good calf health helps to reduce 
the spring workload and makes 

calf management easier. 
These annual calf events will 

bring you up to date information 
as well as acting as a refresher for 

best practice calf management 
to help you through the 2020 calf 

rearing season

MICHAEL & JOSEPH BREEN
Tinnashrule, Ferns, Co. Wexford. Y21 FY56
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