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The sustainability, future income and profitability of the dairy herd is dependent on the 
success of the heifer rearing enterprise.  This means that dairy farmers must be skilled 
in managing young-stock in order to enable them to rear enough healthy well-grown 
animals, with excellent fertility, that are well equipped to join the herd at the target date 
for first calving – as this is critical to future success.   Well managed animals are more 
likely to achieve their full lifetime potential in terms of fertility, milk yield and 
survivability, with a reduced number of animals lost prematurely due to involuntary 
culling.    
 
In reality, a short productive life continues to pose a real challenge to the dairy industry, 
severely limiting opportunities for on-farm selection of breeding cows and resulting in 
significant financial losses on farms. 
 
Rearing a dairy heifer to calving at 2 years of age typically costs around €1500 per 
animal, although a survey by DARDNI reported that the majority of farmers 
underestimated this cost by around €450 per heifer.  This may in part explain why the 
heifer rearing enterprise has traditionally been underestimated in terms of its impact 
on future performance potential.  Maintaining these ‘expensive youngsters’ through to 
the point at which they can repay the investment in their genetic potential remains a 
key success factor for farm profitability.  
 
Calf and heifer survival to first calving 
Many potential replacement heifers fail to reach their first lactation due to mortality or 
culling during the rearing period (Table 1).    Calf mortality data is rarely available on 
farm in sufficient detail to help understand the key reasons - and mortality may be 
underestimated because a dead calf is not always recorded at the farm level.   In a study 
of 19 commercial dairy farms milking Holstein-Friesian cows in southern England 
details on all calves (male and female, n=1097) born alive or dead over a 2-month 
period on each farm in 2003 & 20041 were recorded.  Overall perinatal mortality, 
(stillbirths and deaths) during the first 24 hours post-partum, was 7.9% and ranged 
from 3% to 14% on individual farms. Neonatal mortality (female calves born alive that 
died between 24 hours and 28 days) averaged 3.4%, ranging from 0% to 12% on 
individual farms.  Overall, on average 14.5% of liveborn heifers failed to reach their first 
lactation, representing a significant financial loss to the individual farms and to the 
industry, with the costs associated with this being carried by the heifers which then 
reach the milking herd. 
 
These losses, together with the cost of rearing the surviving heifers typically means that 
dairy cows do not become profitable until at least half way through their second 
lactation (although this depends largely upon age at first calving), so improving 
survivability will clearly pay dividends. 
However, in the study reported above, on average, 19% of heifers were culled during 
lactation 1, and 24% in lactation 2.  Overall, it is a poor reflection on reality to note that 
only 55% of live born replacement heifers successfully calved for a third time (ranging 
from 80 to 32% across individual farms2).  These figures demonstrate that a large 
number of heifers never become productive or are culled before they reach their real 
lactation potential. 
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Table 1. Summary of calf and heifer losses during the rearing period1  
 

Stage Mortality 

 Mean Range  
Perinatal mortality (<24 hours) 7.9% 3-14% 

Neonatal (1 day to 1 month) 3.4% 0-12% 
Calf (1 month to 6 months) 3.4% 0-29% 

Juvenile (6 months to first breeding) 3.5% 0-19% 
Heifer (15 months to first calving) 4.2% 0-21% 

 
Age at first calving 
It has been accepted for some time that age at first calving (AFC) is a strong driver of 
farm profitability, and it is now more widely accepted that it also has an impact on 
heifer performance throughout their lifetime.  In the UK study, this view was supported, 
with Holstein- Friesian heifers calving at 23 to 25 months outperforming their later 
calving compatriots in terms of fertility, milk production and survival over their first 
five years of life3.  
 
Heifers with poor initial reproductive efficiency will calve later than those which 
conceive at the first attempt and although maiden heifer fertility is often superior to 
cow fertility, heifers typically require 1.5 services in order to conceive.  In the UK study, 
heifers served early and calving at 23 months had the best fertility, with 84% conceiving 
to first service, compared with only 51% of those served for the first time at 17 months 
and calving later (Table 2).   
 
Good heifer fertility is essential in helping to maintain a tight spring calving pattern, 
which is often only a three month period from January through March. Maiden heifers 
requiring several services for conception will clearly calve later in the calving period 
than animals that conceive to first service. These heifers will then have less time after 
calving to get back in calf and maintain a tight calving pattern. Animals conceiving late 
as a maiden heifer will either have to be kept and calve down as a three year old, or 
alternatively be culled.   
 
In the UK study, Heifers calving at 23 to 25 months required fewer days to conception in 
lactation 1, and fewer days to first service in lactation 2 compared to those calving for 
the first time at greater than 30 months (Table 2)3.  The impact of weight for age is 
important as dairy cows continue to grow until the end of their third lactation, although 
growth rate slows at approximately 450 days of age5.  Animals which are not well 
grown will have a greater nutrient demand for growth alone, and this will be at the 
expense of fertility. On the other hand, animals which are too fat and calve with higher 
body condition subsequently mobilise more body tissue after calving and this also has a 
deleterious effect on fertility so it is clear that heifers need to be big enough yet not 
overconditioned i.e. ‘fit rather than fat’.     
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Table 2. Fertility as a maiden heifer and during lactation 1 and 23 

 

 Age at first calving P-
value 

 <23 months 23-25 months 26-30 months >30 months  

Starting no. heifers 60 129 155 44  

First service CR, maiden 
heifer 

84% 69% 51% 67% 0.009* 

Days to conception, L1 128±11 117±7b 137±9b 170±18a 0.072 

Days to first service, L2 81±4 72±3b 70±2b 92±7a 0.001 

No. cows at 3rd calving 37/60 
(62%) 

90/129 (70%) 92/155 (59%) 22/44 
(50%) 

0.091* 

Values are mean ± SEM; within rows a>b using mixed model analysis; *Analysed using 
Chi square. 
 
Every heifer reared should have a target age at first calving, and a target for its 
bodyweight at first service and calving, as these are key factors which must be 
measured, monitored and managed. 
 
Milk production 
The younger calving animals (<26 months) in the UK survey produced the most milk 
per cow over their first 5 years of life (more lactations per unit of time and a higher 
survival rate).  All animals calving at less than 26 months had similar productivity, 
spending 45% to 46% of their lives in milk compared to animals calving at greater than 
30 months that spent only 34% of their lives in milk.  
 
Milk produced per day of life decreased progressively from 12.0kg in the less than 23 
month AFC group to 9.0kg in the greater than 30 month AFC group. 
 
Table 3. Milk production over the first 5 years of life3 

 Age at first calving (AFC) P-value 

 <23 months 23-25 months 26-30 months >30 months  

Starting no. heifers 60 129 155 44  

305d milk yield, L1 
(kg) 

8494±206 8811±167 9103±166 8914±335 NS 

305d milk yield, L2 
(kg) 

9340±210 9908±190 10546±183 9633±537 NS 

Total milk yield over 5 
years (kg) 

21072±1400a 22477±912a 20605±863a 15777±1237b 0.021 

Values are mean ± SEM; within rows a>b using mixed model analysis; NS = not 
significant.  
 
Younger calving animals were also more likely to survive to third calving (Table 2) but 
proportionately fewer animals achieved a third calving as age at first calving increased.  
70% of heifers calving for the first time at 23 to 25 months calved for a third time, 
compared to only 50% of those calving for the first time at greater than 30 months3.  
 
Growth during the rearing period 
The recommended age at first calving for Holstein Friesians is 23-24 months, at 
approximately 85% to 90% of their mature body weight and although many dairy 
farmers claim that this is their target, the average age reported in Ireland was 28.7 
month for Springcalving herds and 30.7 months for Winter calving herds (ICBF). This is 
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similar to UK figures of 28 months reported by NMR.  This variation in calving age may 
be attributed to any of a number of factors including: 

- age at first service as a result of poor early growth   
- poor heifer fertility 
- management decision to calve heifers later than 24 months 

Age at first calving is a consequence of the age of the animal at first breeding combined 
with the number of services required in order to conceive (reproductive efficiency of 
the heifer).  The decision on when to start breeding is primarily a management one  
which may be based on the age of the heifer and/or the liveweight of the heifer, and 
thelatter is directly influenced by growth during the rearing period. Growth should be 
sufficient to enable heifers reach sexual maturity and be ready to start breeding at 
around 55% to 60% of their mature body weight.   Variability in growth rates, often due 
to suboptimal nutrition and/or disease within groups of animals, can lead to a large 
spread in the age at which heifers are bred for the first time.  
 
In the UK survey described above, growth rate varied enormously ranging between 0.2 
to 1.3 kg per day for individual calves during the first 6 months of life6.  This range in 
growth had a significant impact at the time of first breeding, with many animals too 
small to be bred for the first time at 13-14 months of age, and some at the other end of 
the scale being over-conditioned.  
 
Those heifers which were younger at calving  (<26 months) had achieved growth rates 
up to 6 months of age  between 0.82 and 0.85 kg/d3. 
 
Nutrition 
The conversion of feed into growth occurs most efficiently in animals during the first 2 
months of life and in order to achieve target breeding age and weight in a cost effective 
manner, high growth rates should be targeted during the milk feeding period (Table 4).   
 
 Colostrum remains the single most important first feed for the calf, and it is essential to 
have a planned approach to colostrum management, typically aiming to get 3 litres of 
colostrum into every calf within the first 6 hours of life –either by bottle and teat or 
oesophageal tube.  Feeding colostrum will not only boost the calf’s immunity and 
provide protection against disease challenges, but it also stimulates early gut 
development and improving the ability of the calf to utilise feed efficiently. 
 
Early growth rates in the young calf will vary according to the energy and protein 
content of the milk and the volume and frequency with which it is supplied. A calf 
weighing 45kg requires 1.75 Mcal/d of ME for maintenance under thermo-neutral 
conditions7 and whole milk contains about 5.4 Mcal of ME/kg of dry matter (DM), which 
means that a calf requires about 325g of milk solids (2.6 litres fresh milk, assuming 
12.5% solids content) in order to meet the requirements for maintenance alone8.    
 
Most milk replacers contain less fat (typically 16-20% fat) than whole milk (typically 
28-30% fat in the dry matter) so they have a lower metabolisable energy content per 
unit of dry matter (typically 4.0 to 4.7 Mcal ME/kg DM), however liquid feeds which 
contain less fat and more lactose typically stimulate an increased early intake of solid 
feed than is the case for calves reared on whole milk.    
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Traditional calf rearing systems offering restricted volumes of milk during the pre-
weaning period, typically supply 400 to 500g milk solids/day and may produce healthy 
calves but this low level of intake will restrict growth rates at the time the calves can 
convert food into growth most efficiently. 
 
Calves offered higher volumes of milk early in life by feeding ad-libitum will consume up 
to 14 litres of milk per day and these calves have the potential to gain weight very 
rapidly (over 1 kg/d)9,10.   The feeding of ad-libitum milk produces very high early 
growth, but can result in low solid feed intake and a significant setback in performance 
at weaning.  More recent work has demonstrated that computerised feeders can 
provide an opportunity to feed high levels of milk replacer to the calf in the younger 
pre-ruminant phase, and then implement a controlled reduction in milk intake in order 
to stimulate increased solid feed intake and maintain growth during the crucial 
transition period from milk feeding to weaning and beyond.   
 
Feeding enough whole milk or milk replacer to support rapid growth rates during the 
pre-weaning period will help enable heifers to achieve breeding size earlier, and 
potentially reduce age at first calving and the total costs associated with raising 
replacement heifers. 
 
Table 4:  Suggested live weight for age for different breeds of heifers 
 
Age (months) Holstein/Friesian NZ x British 

Friesian 
Jersey/Holstein 
Fr 

Birth 38 36 34 
3 months 107 102 95 
6 months 177 169 158 
14/15 months 336 321 299 
22/24 months 550 525 490 

 
Setting targets and monitoring growth 
 
Most producers start first breeding at 15 months of age, but maiden heifers require on 
average 1.5 services per conception and achieve a first service conception rate of only 
67%4. Therefore to achieve first calving at 24 months, first breeding must start at 13 to 
14 months of age to ensure heifers have a good chance of being in calf by 15 months. 
Heifers can be served at 13 to 14 months providing early growth is good.  
 
In order to achieve this, liveweight targets must be set – aiming for heifers to achieve  
55 to 60% of predicted mature body weight (MBW) at first breeding and 90% of MBW 
by first calving (85% after calving).   The mature body weight of Holstein-Friesian cows 
can vary considerably according to selection policy, so the mature body weight of cows 
in the herd must be measured.  
 
For example, if the mature body weight of the herd is 600kg, the target body weight at 
first breeding at 13 to 14 months is 330 to 360kg. To achieve this body weight, a 40kg 
calf at birth will need to gain 290 to 320kg over about 410 days – which requires an 
average daily gain of at least 0.75 kg every day of the rearing period until first breeding.   
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The only way to ensure heifers achieve the target set, and to reduce the variation within 
groups, is to regularly measure and monitor growth rates: 

- Set growth targets for the farm based on the mature body weight of cows in the 
herd (lactation 3+) - aim for 55 to 60% mature body weight at first breeding 

- Measure calves at birth, and again when heifers are handled, e.g. for vaccination, 
worming or insemination 

- Use weigh scales in a race or crush, or use a weigh band (girth tape)  
- Use the same measure consistently so that growth can be benchmarked between 

years 

Summary 
Heifer performance, in terms of fertility, milk production and survivability is a key 
driver of farm profitability. There is strong evidence that it is optimal in terms of 
fertility, milk production and long term survival to manage the heifer rearing 
programme to ensure that they are ready for their first service at around 13-14 months 
of age at 55-60% of their mature bodyweight and they then calve down for at their 
optimal target liveweight at around 23 to 25 months of age 
 
Individual farms must set a target first calving age and then implement a management 
plan which will suit their system and their own farm objectives, whether this is 24 
months or 26 months calving – a goal needs to be set, and heifers must be managed and 
monitored throughout the rearing period to ensure they are on track for reaching the 
target.  
 
Improved monitoring of growth at regular intervals, with appropriate adjustments to 
the rearing and feeding programme, will help to ensure that all animals within a group 
achieve the minimum target growth rate and weight for age.  Achieving these goals 
consistently requires providing the calf with enough energy and protein to exploit its 
early growth potential and a proactive approach is essential from day one – it is not 
enough to simply hope that the new-born heifer calf will eventually enter the herd at 
any age and perform to her full potential.  
 
The heifer calf is the key driver for future farm profitability and is a key asset that must 
be carefully monitored and managed from the moment it is born! 
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MCQs 

1. On average, what percentage of liveborn heifers fail to reach first calving? 
a. 5% 
b. 10% 
c. 15% 
d. 20% 

 
2. What growth rate during the milk feeding period should be targeted? 

a. Less than 0.7 kg per day 
b. Up to 0.9 kg per day 
c. Greater than 0.9 kg per day 
d. Doesn’t matter as long as they drink their milk 

 
3. What is the optimal body weight at first breeding? 

a. Doesn’t matter as long as they look big enough 
b. 350kg 
c. 55 to 60% mature body weight 
d. 85 to 90% mature body weight 
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4. Which of the following is not associated with age at first calving? 

a. Fertility during lactation 1 and 2 
b. Survival through to third calving 
c. 305 day milk yield in lactation 1 
d. Milk production over the first five years of life 

 
5. The ideal age at first calving for subsequent performance is 

a. <23 months 
b. 23 to 25 months 
c. 26 to 30 months 
d. >30 months 

 
 

 
 
 
 
 
 

 

 


