Lifetime Yield
Introduction

It is generally accepted that heifers should calf down at approximately two years of age. Is there
a good scientific basis for this assertion and does age at calving having any bearing on the lifetime
productivity of dairy cows? Heifer rearing costs are second only to feed costs in importance and
it would seem to make sense that calving at a young age should allow the costs of rearing to be
recouped quicker. The economic influence of herd productive life has been well documented. It
influences the number of replacements required to maintain herd size and on the number of
mature cows in the herd, which generally produce more milk compared to 1st parity heifers.
Reducing the number of replacement heifers both reduced the cost of rearing herd replacements
and the quantity of greenhouse gases emitted per litre of milk produced from the farm.

In the United States few animals survive beyond their 5th lactation and the lifetime parity has
fallen from 3.4 to 2.8 between 1989 and 2004. Approximately 37% of animals in large US dairy
herds are in their first lactation and 83% are in parity 1-3. In Portugal only 15% of cows reach a
4th lactation. In the UK, 13-16% of potential dairy replacements failed to reach first lactation.
Poor fertility in 1st parity heifers and cows is a major reason for culling and consequently impacts
on lifetime performance

There are different metrics to measure lifetime performance such as: age at culling, lifetime yield
since calving, lifetime daily yield (from birth to culling) and longevity index, (days spend in milk
production divided by age at culling).

What does the research say?

A UK study looking at herd performance up to 5 years of age found that optimal performance was
achieved when heifers calved younger than 26 months. This applied to both lifetime production
to that time, total days in milk, percentage of lifetime in milk and percentage of cows still alive.

First Calving
Study 1 <23 months | 23-25months | 26 - 30 months | >30 months
Total 5-year milk yield (litres) 25,031 20,395 16,671 8,029
Total days in milk for 5 years 861 714 608 295
% of life in milk 54 44 38 18
% of cows still alive after 5 86 62 41 33
years
Study 2
Total 5-year milk yield (litres) 21,072 22,477 20,605 15,777
Total days in milk for 5 years 731 763 692 587
Milk yield per day of life 12.0 11.8 10.9 9.0
(litres)
% of life in milk 46 45 40 34
% of cows still alive 55 57 60 64

Another UK study of longevity in dairy cows found that 12.3% calved by 24 months of age and
40.9% were over 30 months at calving. Whilst 1st lactation milk yield generally increased with
age at first calving, (AFC), lifetime performance decreased with increasing calving age. Animals
calving at 22 months produced 14.92kg milk per day of life, while heifers calving at 42 months
produced 11.87kg milk per day of life. There was a linear decrease in milk yield per day of life, (by



month calved), between these 2 extremes. Increasing AFC was associated with a deceased
likelihood of calving a second time

A Korean study measured lifetime profit in relation to AFC and concluded that 22.5-23.5 months
was the optimal time for calving. There was a linear increase in profit as number of days alive
increased, (R?=0.89).

Data collected from afarm in Hungary over 17 years from 1508 cows culled, reported that lifetime
production was highly correlated to productive lifetime, (R>= 0.96). See graph below.
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A study from a cross-section of 437 dairy herd across the UK concluded that the optimal AFC was
23 to 24 months of age and the risk of culling increased with increased AFC; the odds of being
culled before second lactation was 1.71 times greater for heifers calving >30 months of age,
compared with those calving at 23 to 24 months. Average AFC was 29.6 months, with 50.1% of
heifers calving at or over 28 months old. 16.9% of heifers did not calve a second time, but this
was highly variable between herds. Whilst lifetime yield was not reported, it can be concluded
that the haemorrhage of heifers that calved at older ages impact greatly on lifetime production.

A UK study of pedigree registered Holstein herds, (herds = 6985, cows = 396,534), with heifers
calving over a 3-year period, (2006-2008), found that increasing AFC was associated with
decreased lifetime production and decreased likelihood of calving a second time. Animals
calving at 22 months had a lifetime daily production of 15.82kg/day, whereas those calving at 36
months had a lifetime daily production of 12.83kg/day. Mean AFC was 29.1 months. Only 12.3%
of heifers calved by 24 months and 40.1% were 30 months or over at calving. Older heifers
produced more milk in their first lactation compared to younger heifers but were at increased
odds of being culls before second lactation and had poorer fertility compared to younger animals.
The predicted probability of a heifer calved at 24 months calving again was 0.826, whereas for a
heifer calving at 36 months, the probably of calving a second time was 0.726. Also, by the time a
heifer has calved at 36 months, the heifer that calved at 22 months is starting its second lactation
and will have had a lot of its rearing costs already recouped.

An Iranian study of 45 herds monitored over a 10-year period, also concluded that 24 months was
the optimaltime for AFC. However, cows only stayed in herds for a mean of 30.1 months, but with
a standard deviation of 20.7 months, showing a massive difference between herds in terms of
longevity. Age at culling was highly correlated to productive life, (proportion of time in milk/age at



culling, R? = 0.89). The correlation between AFC and production life had R? 0.052, which may
seem counterintuitive, but given that animals calving at a young age have longer productive lives.
Heifers calving at 24 months had ~55% of their life in production, whereas animals calving at 36
months only had ~34% of their life producing milk.

The findings of a recently published Polish study which analysed the impact of AFC on various
parameters is given in the table below. The authors concluded that heifers should calve by 26
months old to maximise lifetime yield and proportion of time spent in productive life.

Lifetime Milk Lifetime Productive
Age at . yield/day . Length of number | Number .
. milk Lifespan . life as
calving . of productive of of .
(months) yield milkin (vears) (years) milkin calvings proportion of
(litres) 1ing y g g total life
(litres) days
<22.1 23854 20.0 5.24 3.49 1149 3.36 0.67
22.1-24 25099 21.3 5.49 3.54 1153 3.36 0.64
24.1-26 25053 21.9 5.52 3.44 1120 3.25 0.62
26.1-28 23773 21.7 5.52 3.20 1070 3.10 0.58
28.1-30 22573 211 5.65 3.23 1047 3.02 0.57
30.1-32 21389 20.5 5.73 3.15 1016 2.94 0.55
>32 19095 19.5 5.87 2.94 949 2.75 0.50

A survey of 500 NMR herds in the UK between 2010 and 2017 found that on average, the AFC had
decreased by 1 month, the age at exit had decreased by 0.6 years, but proportion of productive
life/total life had not changed, lifetime daily yield had increased from 10.5 to 12.3 litres/day of life
and the culling rate had increased from 24 to 26%. The top 25% were calving by 25 months, cows
had 4 lactations in 6.7 years, with a lifetime daily yield of 14.4 litres/day. No associations were
made between AFC and lifetime daily production, (lifetime yield was not presented), but it can be
inferred from the data that AFC is correlated to lifetime daily yield and herd longevity.

NI Study

A study of NI herds milk recorded through CIS was undertaken by Dr D Mackey. Nearly 48,000
individual cow records from 857 herds were available for analysis for animals culled over a 17-
year period. Average AFC was 28 months, (range 15-41 months, standard deviation 4.4 months).
There was a curvilinear decrease in lifetime milk yield with increasing AFC, with 24-month AFC
having the highest lifetime milk yield.
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The table below highlights the impact of AFC on various parameters, with the data divided into
tenths by AFC. Heifers calving in first tenth produced 7400 litres more than those in the bottom
tenth, produced almost 4 litres more milk per day of life, spent 60% of their lives in milk
production and had 0.7 more calves, compared to those in the bottom tenth. 90% of heifers

calved a second time, which is much higher than that reported in many other studies.

. Lactation Lifetime p i
L : . roportion
Ca(\élz:gs?ge Days of life | number at Yield Y"eld/ Flay of of life in
y disposal (litres) life (litres) milk
First 10th 690 2127 3.89 30722 12.85 0.60
Fifth 10th 823 2147 3.56 28013 11.52 0.54
Tenth 10th 1123 2306 3.22 23325 8.92 0.45
Average 868 2203 3.60 28049 11.31 0.53
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Survivability of heifers beyond first lactation

US study. Herds with a minimum of 2 lactations at culling and over 10000 litres lifetime yield
were divided into tenths by lifetime yield per herd. The data is presented in the table below. All
parameters were highly linearly correlated with each other.

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
tenth tenth tenth tenth | tenth | tenth | tenth | tenth tenth tenth

Lifetime
yield 14301 | 20106 | 23080 | 25097 | 27132 | 29054 | 30997 | 32978 | 35220 | 42682
(litres)

Lactation

. 2.66 3.03 3.27 3.65 3.73 3.78 3.92 4.19 4.43 5.50
at culling

Lifetime

. 7.12 9.09 9.81 10.15 | 10.83 | 11.33 | 11.92 | 12.41 | 12.73 | 13.65
daily yield

Proportion
oftimein 0.43 0.49 0.50 0.53 0.54 0.55 0.57 0.59 0.60 0.66
milk

Age distribution of CAFRE Greenmount heifers at first calving. (Median age 736 days)
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As most heifers calve within a relatively narrow window, (700-800 days old), the impact of AFC on
lifetime yield was not studied. However, the effect of age at culling on lifetime yield was collated,
with data presented in the graph below, (613 animals). There was a very high correlation between
age at culling and lifetime yield, (R2 = 0.92), which makes sense, as the longer a cow remains in
the herd, on average the more milk she produces, (range 0 — 98,350 litres, average 33,254 litres
lifetime yield).
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AFC of heifers for members of DAERA Dairy Business Development Groups was collated. The
average AFC was 27.7 months, with only 6% calved by 24 months and 23% were over 30 months
at calving. Hence there is considerable room for improvement in this area.

Conclusions

The data presented here overwhelmingly supports an AFC of approximately 24 months.
However, from a literature search on this topic, there are very few countries that are
achieving this target.

Animals calving at oraround 24 months old generally achieve higher lifetime yields, higher
yield/day of life, spend more of their lives as productive animals and produce more calves.
For Holstein heifers to calf at 24 months old, they need to be gaining at least 0.8kg gain
per day, so that they have a post calve live weight of 550kg+.

Accelerated pre-weaning growth can help to achieve a 24-month calving target. However,
pre-weaning accelerated growth is often associated with greater first lactation milk
yields, which may not always be desirable, particularly if heifers still need to grow further
to achieve mature body weight.

Calving at less than 23 months is sometimes associated with calving difficulties, which
is most likely related to the size/weight of the animal at calving, if it has not grown fast
enough to have a post calving weight of ~550kg.

Generally, younger AFC is associated with lower 1° lactation milk yield and this may be a
hindrance to farmers targeting young AFC, as they often like to see high milk yields in their
heifers, but this can come at the expense of getting heifers back in calf. (Infertility is the
single biggest cause of culling in 1st lactation heifers).



References

A descriptive study of the survival of Holstein-Friesian heifers through to third calving on English
dairy farms. J. Dairy Sci. 94 :1831-1838

A prospective study of calf factors affecting first-lactation and lifetime milk production and age
of cows when removed from the herd. J. Dairy Sci. 94:336-341

Association between growth rates, age at first calving and subsequent fertility, milk production
and survival in Holstein-Friesian heifers. Open Journal of Animal SciencesVol.3, No.1, 1-12
(2013)

Associations between age at first calving and subsequent lactation performance in UK Holstein
and Holstein-Friesian dairy cows. PLOS ONE | https://doi.org/10.1371/journal.pone.0197764
June 13,2018

Effect of age at first calving on first lactation milk yield, lifetime milk production and longevity of
cows. Ann. Anim. Sci., Vol. 19, No. 1 (2019) 189-200

Effect of Age at First Calving on Production Traits and on Difference Between Milk Yield Returns
and Rearing Costs in Italian Holsteins J. Dairy Sci. 83:603-608

Effect of Age at First Calving on Some Productive and Longevity Traits in Iranian Holsteins of the
Isfahan Province. J. Dairy Sci. 87:2130-2135

Effect of some factors on cow longevity. Archiv Tierzucht 53 (2010) 4, 403-414

Estimation of Relative Economic Value for Herd Life of Dairy Cattle from Profile Equations.
Journal of Dairy Science Vol. 81, No. 6, 1998

Factors influencing heifer survival and fertility on commercial dairy farms. Animal (2008), 2:8, pp
1135-1143

Heifer fertility and carry over consequences for lifetime production in dairy and beef cattle.
Animal (2014), 8:s1, pp 91-104

Heifer rearing conditions affect length of productive life in Swedish dairy cows. Preventive
Veterinary Medicine 89, 255-264

Impact of Age at Calving on Lactation, Reproduction, Health and Income in First-Parity Holsteins
on Commercial Farms. J. Dairy Sci. 87:2730-2742

Key Performance Indicators for the UK national dairy herd. University of Reading 2017

Rearing conditions and lifetime milk revenues in Swedish dairy cows. Livestock Science 137,
108-115.

REDUCED AGE AT FIRST CALVING: EFFECTS ON LIFETIME PRODUCTION, LONGEVITY, AND
PROFITABILITY. Dairy Day 2004

THE ECONOMIC IMPORTANCE OF PRODUCTIVE LIFETIME IN DAIRY CATTLE BREEDING.
LUCRARI STIINTIFICE, SERIA, VOL. XIX (2)

The effect of age at first calving and calving interval on productive life and lifetime profitin Korean
Holsteins. Asian Australas J Anim Sci Vol 26 No 11 1511-1517






