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WINTER MILK PRODUCTION
WINTER MILK PRODUCTION AND PRODUCT DIVERSIFICATION
Pat Dillon1 and Noel Culleton2
2

1 Moorepark Dairy Production Research Centre, Fermoy, Co Cork
Johnstown Castle Environment Research Centre, Johnstown Castle, Wexford

Milk production in Ireland is predominately based on spring-calving
systems. This is because grazed grass is the lowest cost feed and can
make up a large proportion of the diet over a long grazing season.
For climatic reasons most regions in the EU have a period of six
months or longer when cheap production based on grazed grass
cannot occur, while in Ireland, in dry southern parts, this is reduced
to less than three grass months. With a conventional 10-month
lactation Irish conditions permit low cost milk production from
pasture while in other EU countries this is not possible. Thus a much
larger incentive will be required to ensure all-year-round milk supply
in Ireland compared to other EU countries. Currently in Ireland
spring-calving systems result in highly seasonal milk supply patterns.
At present the peak month of production (May), as measured by milk
deliveries, is six times the lowest months production (January). This
has two disadvantages: first this seasonality leads to poor capacity
utilisation in the Irish processing industry, adding to the operating
costs of the processor. Second, it has restricted the types of products
that can be produced, especially those that require year round milk
supply. One of the key strategies, outlined in the Prospective Report
on the ‘Strategic Development Plan for the Irish Dairy Processing
Sector’ for the future success and long-term survival of the Irish Dairy
industry, was to increase the proportion of output away from
commodity type products and into higher value-added products. Up
to now, the Irish dairy industry has been heavily dependent on EU
market intervention and other market support mechanisms to
support milk price. However, changes to the policy environment at
EU and WTO level will result in reduced market support for dairy
products. These changes will require the dairy industry to make
necessary changes to the existing product mix.
In Ireland at present there is a requirement for some milk to be
produced out of season for the fluid milk market and for the
manufacture of specific products all year round. The milk production
system adopted at farm level must be the one that delivers the most
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profit for the farm whether that is based on spring milk production,
liquid or winter milk production. This is best achieved by having
specialist autumn-calving herds. The cost of this strategy is minimal
in relation to the potential of adding value to milk and to better
plant utilisation in the industry. Farmers have to be compensated
for the extra costs involved, as well as getting an additional margin
over spring-calving production systems. It is suggested that
strategies based on 100% autumn calving in some herds is the most
cost-effective method of assembling winter milk. Since herds are
likely to be selected on a contract basis, the herds can be clustered
together. All the milk over the winter months is early lactation milk,
which should give more flexibility in terms of product mix. It also
allows for the blending of early lactation milk from autumn-calving
herds with late-lactation milk from spring-calving herds.
The objective of the present research programme at the dairy unit
at Johnstown Castle is to determine the optimum economic forage
system and cow genotype for winter milk production. A system of
winter milk production has been developed by Teagasc Moorepark
based on grass silage and concentrates as winter diet. Further
research has shown that the inclusion of alternative forages, such
as maize silage or whole crop wheat, as part of the diet can
increase milk yield and quality. Inclusion of a greater proportion of
grazed grass would require a reduction in stocking rate or the
introduction of alternative ryegrasses that have higher growth rates
during the winter period. The objective of this research was to
evaluate systems that would incorporate a greater proportion of
grazed grass as part of the winter diet.
The Open Day also focuses on new research information relating
the economics of winter milk production, alternative forages for
autumn-calving dairy cows increasing labour efficiency, the use of
high EBI genetics, improving nutrient efficiency at farm and
alternative winter housing for autumn-calving dairy cows.
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A COMPARISON OF G RASS - BASED S YSTEMS
A C OMPARISON OF G RASS-BASED S YSTEMS
FOR A UTUMN C ALVING D AIRY C OWS
Padraig French1, John Murphy2 and Aidan Lawless2
1

Moorepark Dairy Production Research Centre, Fermoy, Co Cork
Johnstown Castle Environmental Research Centre,
Teagasc, Johnstown Castle, Co. Wexford
2

SUMMARY
 Four grass-based systems of winter milk production are being
compared to determine impact on
o Economic performance
o Milk production and composition
o Feed intake and cost of feed production
o Environmental impact
 High stocking rate systems had higher costs of production and
reduced margin/l but increased margin/ha
 High EBI Holsteins are currently being evaluated in winter milk
systems relative to Norwegian Red crossbreds
 Winter milk bonus from Wexford Creameries of 8.65c/l for
December, January, February and March worth 3.6c/l across
entire quota
 Use of hybrid ryegrasses reduce nitrogen requirement and
increase grazing season length, but do not improve economic
performance.

The obj ecti ves of this pr ogramme ar e to deter mi ne the
optimum economic forage systems and cow genotype for
winter milk production and quantify the impact of different
systems on milk quality and the environment. Three
contrasting grassland systems of winter milk production, using
autumn calving (September-November) cows, were set up in
autumn 2004.
The three forage systems were
A.Wholecrop cereal silage/Hybrid ryegrass: stocking rate =
3.0 cows/ha, 0.25 of farmlet sown to spring cereal mix for
wholecrop in a four-year rotation, and undersown with
hybrid ryegrass
B. Intensive Grass-based System: stocking rate = 3.0 cows/ha,
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high input (300 kg N/ha) grass and grass silage (1 .5t DM/cow)
based system
C.Extensive Grass-based system: stocking rate = 2.2 cows/ha,
low N input (180 kg/ha). Minimum amount of silage
harvested, maximise grazed grass during winter
A fourth treatment (D) was put in place in September 2006
and the stocking rate on the A and B systems were reduced to
2.8/cows/ha to comply with Nitrates Directive restrictions and
to reduce the silage deficit on the intensively stocked systems.
It is hoped that a nitrate derogation will facilitate a stocking
rate of 250 kg of organic N/ha (2.94 cows/ha) and a total N
of 500 kg/ha.
D.Intensive Grass/kale-based System: stocking rate = 2.8 cows
ha, high input (260 kg N/ha) grass and grass silage/kale as a
winter diet
The measurements made included milk yield, milk composition,
cow DM intake, condition score and live-weight changes. Grass
and alternative forage yields and nutrient and forage components
were measured at harvest and feeding. Farmlet pasture covers
were measured weekly.
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Table 1: Performance of winter milk systems over two years
System
A

System
B

System
C

S.R (cows/ha)
Conc. Fed (kg)
Silage harvested (kg DM/cow)
Winter housing days
Grass silage intake (kg DM/cow)
Nitrogen input (kg/ha)
Milk yield (kg/cow)
% fat
% protein
Variable costs/ cow ( € )
Farm profit/ha ( € )

3.0
1227
987
121
1570
266
6568
4.02
3.40
613
1656

3.0
1253
1002
131
1499
292
6667
3.97
3.49
619
1728

2.2
1172
1567
101
1126
212
6433
4.05
3.41
528
1313

Margin c/l

8.4

8.6

Treatment

9.3

At Johnstown Castle the breeding season runs from the 1 December
to 28 February (13 weeks) and the mean calving date is 3 October.
All cows calve at grass and remain at grass until farm cover reaches
approximately 650kg DM/ha usually in late November/early
December. Cows are turned out to grass in spring depending on
grass availability from late January. Cows are fed approximately 6
kg of concentrate daily in the parlour during the winter housing
period and this is reduced as cows go to grass. No concentrate is
fed from early April to the end of lactation.
The inclusion of hybrid ryegrass increased the number of grazing
days through higher winter growth and reduced the artificial
nitrogen requirement for silage production; however, it did not
improve economic performance. The cows fed the cereal silage
had higher intakes/day; however, gave no extra milk production.
The low-stocked system gave the highest margin/l and the
lowest margin/ha.
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GRAZING___MANAGEMENT
G RAZING M ANAGEM EN T
FOR A UTUMN C ALVING D AIRY C OWS
Michael O’Donovan1, Deirdre Hennessy1 and John Maher2,
Moorepark Dairy Production Research Centre, Fermoy, Co Cork
Advisory Service Directorate, Teagasc, Moorepark, Fermoy, Co. Cork
1

2

SUMMARY:
• Compared with grass silage as the sole forage, inclusion of
grazed grass by day in autumn/early winter and spring
reduced grass silage intake, increased milk yield by on
average 2.5 kg/day and improved milk protein concentration
by 0.6 g/kg milk
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 A daily herbage allowance (>4 cm) of 18 kg DM/cow/day is
optimum for autumn-calved cows in the late spring/summer
period
 Last rotation should commence in early October, with all
paddocks grazed out to 1 50 to 200kg DM/ha residual during
the last round. At least 70% of the farm should be closed by
the end of the first week of November
 Closing farm cover target is 600 to 650 kg/DM/ha (250 kg
DM/cow) in late November
 For early spring grazing, a farm cover of 800kg DM/ha should
be targeted at turnout, the available grass cover should be
budgeted to finish the first rotation between April 10 and 20,
with a farm cover of >750kg DM/ha
 A feed budget (grazing strategy) should be planned and
updated regularly to control grass demand (grazing stocking
rate and daily herbage allowance) and supply (farm cover and
grass growth) throughout the spring period
INTRODUCTION
The autumn-calving cow’s diet in early lactation can be made up
of grazed grass, grass silage, maize silage or concentrate. Grazed
grass is currently the cheapest of these feeds. In recent years the
cost of grass silage has increased relative to grazed grass. A
number of studies have shown that grazed grass is superior in
feeding value compared with grass silage in terms of milk
production and protein content. Generally, in autumn, most
farms have a plentiful supply of grass, and the aim should be to
maximise this home-grown feed in the diet of autumn-calving
cows. Therefore, the primary grazing management objectives up
until late November should be to provide access to grazed grass
for lactating cows, to budget the available grass to maximise its
proportion in the cows diet and to maximise grass utilisation.
EFFECT OF GRAZED GRASS IN THE DIET WITH GRASS SILAGE
Two similar studies were carried out at Moorepark during 2001
and 2002 to determine the benefits of providing grazed grass in
the diet of autumn-calving cows to supplement grass silage in
late autumn (November-December) and early spring (FebruaryMarch), compared with cows housed all winter (NovemberMarch) and fed on grass silage as the main forage. Table 1
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gives a summary of the experimental treatments. The control
cows (Treatment A) were indoors during all of these periods.
When at grass, cows on Treatment B were given access to
grass at a daily allowance of 6 - 8 kg DM/cow/day and grazed
between morning and evening milking. The commonalities
b et ween t he gr a zi n g c ow s acr os s t h e t w o ex per i me nts
(Treatment B) over the two year period were
 Early winter (mid-October to December) - cows grazed
grass by day and indoors fed grass silage by night
 Mid-late winter (mid-December – mid/late February) - cows
indoors by day and night fed on grass silage
 Early spring (late February/early March) - cows grazed grass by
day and indoors fed grass silage by night
Table 1: Summary of Experimental Treatments (200 1-2002)
Experiment

Treatment A

Treatment B

I

1.60t DM grass silage
1.00t Concentrate

1.30t DM grass silage
0.35t DM grazed grass
1.00t Concentrate

II

1.48t DM grass silage
0.96t Concentrate

0.8 1t DM grass silage
0.36t DM grazed grass
0.74t DM maize silage
0.95t Concentrate

Prior to housing fulltime, grass intake averaged 4.5 kg DM/cow/day
over the two experiments, reducing grass silage intake by 3.1 kg
DM/day. Including grass in the diet up to December increased milk
yield by an average of 2.0 kg/day (28.4 vs. 26.5 kg day) and milk
solids yield by 0.16 kg/day (2.1 vs. 2.0 kg/day). The average milk
production response per kg grass DM intake (DMI) in pre-housing
period was 0.5 kg milk.
In spring, grass intake averaged 4.3kg DM/day, while silage
intake was reduced by 3.8 kg DM/day. Provision of spring
grass made a bigger contribution to milk production than
late autumn grass. Milk yield was increased by an average of
3.0 kg/day (26 vs. 23 kg/day) and milk solids yield by an
average of 0.21 kg/day. The better response from spring grass
12
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is likely to be due to higher quality from swards with a lower
grass cover.
Milk protein concentration was also improved by including
grazed grass in the diet. The increase averaged 0.4 g/kg milk in
aut umn/ wi nt er per i od. M i l k pr ot ei n concent r ati on was
increased to a greater extent when grass was included in the
diet after turnout in spring compared to pre-housing, by an
average of 0.85 g/kg (33.3 vs. 32.4g/kg).
W H A T H E R B A G E A L L O W A N C E T O A L L O C A T E T O A U T U MN
CALVED COWS IN SPRING?
As autumn-calved cows are much further in lactation (1301 50 days) when turned out to pasture in spring compared to
spring-calved cows, the question arises as to what level of
Daily 1-Ierbage Allowance (D1-IA) is sufficient to offer these
cows. This was the focus of an experiment which investigated
the relationship between D1-IA and dairy cow performance of
autumn-calving dairy cows in spring/summer. A herd of 42
autumn-calving 1-Iolstein-Friesian dairy cows (mean calving
date, 22 September) were randomised and assigned to one of
three daily herbage al lowances (15, 18 and 21 kg grass
DM/cow/day) which represented low, medium and high D1-IAs.
The treatments were imposed from mid- April to early June.

Table 2 shows the milk production/composition and intake of
the three herds during this period. Mean pre-grazing herbage
mass was 1,700 kg DM/ha, mean sward pre-grazing heights
were 1 6.8 cm, post-grazing heights were 4.7, 5.6 and 6.5 cm
for low, medium and high herbage allowances, respectively.
There was a marked improvement in milk yield, milk protein
yi el d and aver age bo dywei ght of t he cows of f er ed t he
medium D1-IA compared with those of the low D1-IA. 1-Iowever,
when t he perf or mance of t he medi u m D1 - IA cows was
compared to that of the high D1-IA herd, there was no benefit
in mil k production for offering the extra grass DM.
Therefore, the optimum D1-IA to offer autumn-calved cows
during this period is 1 8kg DM/cow/day.
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Table 2: Effect of offering three daily herbage allowance to
autumn-calved cows in spring/summer (April to June)
Daily herbage allowance
(kg DM/cow)

Low (15)

Medium (18)

High (21)

Milk yield (kg/day)

17.3

18.2

18.4

Milk fat concentration (g/kg)

4.38

4.33

4.38

Milk protein concentration (g/kg)

3.73

3.76

3.79

Live weight (kg)

581

591

591

Live-weight gain (kg/day)

0.49

0.64

0.67

Previously, research at Moorepark has shown the benefits (both
nutritionally and financially) of including grazed grass in the diet of
dairy cows in spring. When modelled on a whole-farm basis, early
grazing generates an increased profit margin of €2.70/cow/day for
each extra day at grass, through higher animal performance and/or
lower feed cost. This work has also shown that swards grazed early
in spring have increased milk production potential, grass Dry Matter
Intake (DMI) and herbage utilisation in early summer. Grazing
swards in early spring results in increased leaf content and higher
herbage digestibility in late spring and early summer. This increases
DMI, milk production and milk protein content. Autumn-calving
herds have an huge opportunity to efficiently utilise grass in spring.
THE PROVISION OF EARLY SPRING GRASS
Cl osi ng date i n the autumn, ti mi ng and level of s pri ng
nitrogen (N) fertiliser are the three most important
management factors influencing the supply of grass in early
spring. Date of initial spring N application will largely depend
on location and soil type. On free-draining soils in the south
of Ireland, initial spring N application should commence from
mid/late January. The optimum date for initial spring N in the
central part of the country is early/mid-February, while in the
northern region it is late-February. A recent three year study
at Moorepark showed a response of 1 6 kg DM/kg N in early-
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March to fertiliser N applied in mid -January. The initial
application should be applied at a rate of 30 kg N/ha, with a
second application of 30 to 50 kg N/ha in early March,
depending on grass requirement. Urea is as effective as CAN
for early grass, with the advantage that it is less prone to
leaching and has a lower cost per unit.
THE MANAGEMENT OF EARLY SPRING GRASS
Farm specific factors requiring consideration when making
grazing decisions at this time of the year include grass cover,
stocking rate, spring growth rates and calving pattern. The
aim at this period is to maximise the amount of grazed grass in
the cows’ diet while at the same time having a farm grass
cover of >750 kg DM/ha by late April. With autumn-calving
herds, the grass demand is very much set by the allowance of
grass that can be allocated. With a spring-calving herd,
demand increases as the cows ext end further into early
lactation; however, autumn-calving herds in spring have a set
grass demand. With very variable spring grass growth rates,
weekly monitoring will be required and decisive action must be
taken in order to achieve these targets. At Moorepark, early
grazing is facilitated by grazing a proportion of silage ground
twice before closing. During the first rotation, paddocks must
be grazed out to a target post-grazing height of 4.5cm. This
gr azi n g s e ver i t y can be achi eved co mf or t abl y wi t hout
detriment to animal performance when cows are supplemented
with 2-4 kg of concentrate. This ensures that high quality
regrowth will be available for the subsequent rotations.
THE FOLLOW ING KE Y TARGETS SH OULD BE USED DURIN G
THE SPRING:
 A f ar m co ver > 80 0 kg D M / ha i n mi d -J an uar y ( w i th
paddocks closed in rotation from early October the previous
autumn).
 A feed budget (grazing strategy) should be planned and updated
regularly to control grass demand (grazing stocking rate and
daily herbage allowance) and supply (farm cover and grass
growth) throughout the spring period.
 The available grass supply should be budgeted with the first
grazing rotation finishing between the 10 and 20 April.
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 Target post-grazing height of 4.5cm ensuring high grass
utilisation.
 Good grazing management practices, such as block grazing, and
a good farm road network will reduce the risk of soil damage
during this period.
 Grazing management must be flexible during this period. On/off
grazing can be successfully used as a method of reducing soil
damage during periods of excessive rainfall.
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MAXIMIZING FARM PROFIT
M A X I M I Z I N G F A R M P RO F I T T H R O U G H
EBI GENETICS

THE

US E

OF

HI G H

Donagh Berry1, Frank Buckley1 and George Ramsbottom2
1

Moorepark Dairy Production Research Centre, Fermoy, Co Cork and
Teagasc, Head office, Oak Park, Carlow
2

SUMMARY
 High EBI genetics is a requirement for high farm profitability
in winter-calving herds
 Good heat detection is a prerequisite to optimising breeding
performance, especially in winter-calving herds
 The EBI consists of milk production, fertility, calving, beef and
health traits and is the best index to choose sires for the vast
majority of farmers in spring or winter milk systems
 For the 2007 breeding season, every dairy farmer should select
three to four high EBI AI sires from the active bull list to be
used on their herd. Consideration should also be given to the
subindexes constituting the sires’ EBI and how the sires fit
into the individual farm system
 Avoid the use of stock bulls; they’re unreliable, on average
of poor genetic merit, and may introduce disease (BVD,
Leptospirosis, TB etc.) to your herd, as well as being a
safety concern
 Crossbreeding using sires of high genetic merit from at least
two breeds can further increase profitability through heterosis
INTRODUCTION
“Genetic change does not imply genetic gain.” In other words just
because you use a particular stock bull or AI sire of whatever breed
on your farm does not necessarily mean you are making genetic
progress. Remember, genetics is cumulative and permanent, so a
bad decision you make this coming breeding season may have
repercussions for several years to come. In contrast putting effort
this breeding season into heat detection and sire selection may pay
dividends in the future.
ECONOMIC BREEDING INDEX
Good heat detection is the key to optimising the use of AI and thus
maximising genetic gain. This is particularly true in winter-calving
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herds where underfoot conditions are not conducive to obvious,
intense signs of oestrus such as mounting. Secondary signs of
oestrus include roughed-up tail head, congregation of cows in heat
and restlessness (e.g., circling, butting between them), vaginal
discharge of clear thick mucus, swollen and/or red vulva,
nervousness and restlessness. Bloody mucus exuding from the
vagina is usually a sign of standing oestrus having occurred two to
three days previously; note this in your diary and keep a close eye
on this cow in 17 to 20 days time. Providing an area with good
underfoot conditions (e.g., a small sacrifice paddock or stand-off
pad) will provide better underfoot conditions for mounting and
increase the frequency and intensity of mounting between animals
in oestrus. Teagasc research, although revealing no difference in
conception rates among cows on either slats or stand-off pads,
reported greater submission rates and thus greater overall
reproductive performance on stand-off pad. Results from another
Teagasc study demonstrated that cows on pads had longer duration
of standing heat, more mounts per heat and less silent heats than
cows accommodated indoors on slats.
The economic breeding index (EBI) is a tool to identify genetically
superior Holstein-Friesian sires whose daughters will be more
profitable. The makeup of the EBI in 2006 is in Table 1; the EBI is
under continual development in line with the changes in EU policies
and costs/prices of production. Some farmers are of the impression
that the EBI is only applicable to spring calving herds. This is untrue!
High milk solids yield per cow, along with excellent fertility and
minimal calving and health problems, should also be sought after by
winter milk producers. The EBI is a tool to identify this type of
animal. The Irish Cattle Breeding Federation (ICBF) produces an
Active Bull list every February (www.icbf.com). Sires should be chosen
from the active bull list. However, farming systems are different and
farmers should also examine the six sub-indexes to evaluate how the
individual sire suits their farming system. Farmers should use at least
three to four AI sires on their herd to overcome issues associated with
low reliability. Dairy farmers may also consider using sires from the
Gene Ireland progeny test programme.
The stock bull is one of the biggest obstacles to improving genetic
merit and subsequently farm profitability in many Irish dairy farms.
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The average EBI of stock bulls on the ICBF database is € 8
compared with an average of €74 for sires on the active bull list.
The average EBI of the top 10 sires on the active bull list was €107
in 2006. This means that, on average, daughters of high EBI AI sires
will leave almost €100 more profit per lactation than the average
daughter of stock bulls. Dairy farmers may obtain stock bulls with
high EBI; however the reliability of this pedigree index will be
between 25% and 35%. The actual EBI obtained by a stock bull
may reduce by up to €95 when he obtains his actual EBI, based on
daughter performance. The use of AI, on the other hand allows
you choose three to four sires who already have daughters, allowing
you to spread your risk, thereby giving you more confidence in
using high-EBI sires.
Table 1: Current Economic Breeding Index (EBI) weightings
Sub-index

Trait

Economic weight

Milk

-0.084

14%

1.55
5.27

9%
25%

-7.17

17%

10.8

14%

Fat
Protein
Calving interval

Relative emphasis

48%

31%
Survival
Direct calving difficulty
Maternal calving
difficulty
Gestation length

-3.26

3%

-1.73
-4.47

1%
3%

Calf mortality

-2.58

Cull cow
Carcase weight
Carcase conformation
Carcase fat

0.04
1.40
5.99
-4.49

Lameness

1.13

8%

1%
0.2%
5%
1%
1%

7%

0.4%
6%

Udder

-55.48
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CROSSBREEDING
Judicious crossbreeding strategies (i.e, crossing the 1-lolstein-Friesian
with an alternative dairy breed selected for characteristics that can
complement it) can provide farmers with an alternative opportunity to
increase herd health and fertility, and in so doing potentially
improve herd profitability. Fundamentally, this is achieved through
the introduction of favourable genes from another breed, selected
more strongly for traits of interest, by removing inbreeding
depression, or through heterosis/hybrid vigour. 1-leterosis/hybrid
vigour means that crossbred animals usually perform better than
expected, based on the average of their parents. 1-leterosis values of
5-6% are observed for production traits and values of up to 18% are
observed for reproduction and health traits. 1-leterosis is higher i n
t rait s relat ed t o
fitness and health.
1-leterosis is an
important consideration,
but true genetic gain
must not be neglected
(i.e, only use the best
sires in both breeds).
In Ireland, this means
using high-EBI sires.
Currently, EBI values
are only published for
1-lolstein-Friesian sires
but preliminary EBI
values estimated by
ICBF for a number of
alternative breeds,
s u gges t t hat ma n y
high-EBI sires do exist
within the more
popular alternative
breeds. In the meantime using appropriate
progeny tested AI bulls,
with high breeding
values for traits
d e e me d i mp o r t a nt

20

Moorepark Dairy Production Research Centre

here, will be an important component of a well-planned
crossbreeding programme.
Two studies are ongoing at Moorepark evaluating the merits of
various alternative breeds and crossbreeds. At the Ballydague
research farm this year, 30 purebred and 30 crossbred Jersey
heifers are being evaluated alongside a similar number of
Holstein-Friesian cows. All animals are currently in first
lactation. The pure Jersey heifers are by high-EBI New Zealand
and Danish sires. As well as production, fertility and health
characteristics, the research is keen to evaluate the reputed
superior feed efficiency of the Jersey breed (estimated to be
approximately 6% greater than the Holstein) and what a
crossbreeding strategy involving the breed might offer Irish
dairy farmers. Large differences in milk production parameters,
live weight, and fertility performances are already being
observed across the breed groups. The second research study is
a large-scale study being carried out across 50 dairy herds
(mostly commercial herds). Almost 400 purebred Norwegian
Red heifer calves were imported in June 2004. The animals
were distributed across the 50 participating dairy farms and are
now concluding their first lactation. These heifers, along with
a similar number of crossbreds (Holstein-Friesian x Norwegian
Red) and Holstein-Friesians, form part of a very important
study aimed at providing accurate breeding values for the
Norwegian Red breed through the ICBF across-breed evaluation
system. Since 1 971, fertility and mastitis incidence have been
included in the breeding programme of the Norwegian Red
breed. The relative weighting for the traits in their index
currently stands at 1 5% for fertility and 22% for mastitis
resistance. The Norwegian Red cows on trial at the Ballydague
Research Farm since 2001 have performed very well and results
to date from the on-farm study appear promising. The reputed
characteristics of the breed - ease of calving, high female
fertility and low SCC/mastitis incidence - have been observed
with the small numbers at Ballydague. These characteristics are
among traits being measured on this large-scale study. The
study is expected to run for at least three years.

21

Moorepark Dairy Production Research Centre

A LTERNATIVE HOUSING A CCOMMODATION
A LTERNATIVE H OUSING A CCOMMODATION
FOR A UTUMN -C ALVING D AIRY C OWS
Padraig French1 and John Murphy2
1

Moorepark Dairy Production Research Centre, Fermoy, Co. Cork,
Johnstown Castle Environment Research Centre,
Johnstown Castle, Wexford
2

SUMMARY
• Two systems of winter accommodation were compared for
autumn-calving cows, a standard slatted cubicle system and
an out-wintering pad (OWP)
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 Cows on OWPs had better submission rates which led to
s i gni f i cant i mpr o ve me nt s i n o ver al l r e pr o du ct i ve
performance
 There was no impact of winter accommodation system on milk
production or milk quality
 Cows required 1 4m2 of OWP lying area/head and the OWP was
cleaned every six weeks
 OWPs can be constructed for a lesser cost than
conventional slatted floor systems. Both housing systems
require planning permission
 Specifications for the construction of these structures, to
qualify for grant aid and use on REPS farms, is imminent
INTRODUCTION
Winter milk production from autumn-calving cows results in
higher feed costs and poorer reproductive performance. One
reason for the poorer reproductive performance is the reduced
ability to detect heat in cows accommodated indoors on
concrete/slatted floors. One strategy to overcome this is to
allow cows access to an outdoor soft lying area such as an
out-wintering pad (OWP). The objective of this experiment was
to determine the impact on milk output and quality and
reproductive performance of accommodating cows on an outwintering pad (OWP) relative to cows accommodated indoors
in a slatted cubicle shed.
On two consecutive years, 78 cows (Holstein Friesian, €47 EBI,
€53 Milk Subindex, €-7 Fertility Subindex) were assigned to
one of two housing systems. The indoor group had 1 .7 cubicle
spaces/ cow and a total area of 8m 2/cow and a feed space of
0.7 m/cow. The cows on the out-wintering pad had a lying area
of 14 m 2/cow of woodchip pad adjacent to a roofed concrete
feed area of 3m2/cow. All cows were offered silage ad.lib in the
feed area and 6 kg of concentrate in the parlour at milking
time. Cows were penned in three groups of 1 3 on each
treatment. The cows were housed continuously between late
November and late January and intermittently between late
January and late March. The cows were bred by AI on observed
signs of oestrus by a single observer following four 20-min
observation periods per day.
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Measurements included milk yield and quality, feed intake and
reproductive performance (Table 1).
There was no effect of housing system on silage intake, milk
yield or quality. However, the reproductive performance of the
cows accommodated on the OWP was far superior to the cows
accommodated indoor s, pri maril y due to a reduction in
submission rate. Cows on both systems had similar conception
rates. The reduced submission rate is primarily due to less
reproductive mounting behaviour exhibited by the indoor
cows because of their lying surface and space allocation.
Previous research by Teagasc demonstrated that cows on
OWPs had l onger durat i on ( 7.8 hour s vs 5.6 hour s ) of
standing heat and more mounts (18.2 vs 7.6) per heat than
cows accommodated indoors in slatted floor sheds. They also
had l es s s ilent heat s. Such diff er ences i n r epr oduct i ve
behaviour may have contributed to the difference in
submission rate observed here at Johnstown Castle.
Table 1: The effect of winter accommodation system on milk production
and reproductive behaviour of autumn-calving dairy cows
Treatment

Cubicle housing

Total DM intake
Milk yield (l/day)
Fat (g/l)
Protein (g/l)
Milk solid yield (kg/day)
Somatic cell count (log 10 )
Empty rate (%)
Conception rate (1st service)
Calving to conception (days)

17.6
21.7
38.7
31.4
1.52
2.17
36
0.57
103
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Out-wintering pad
17.2
21.4
39.3
31.3
1.51
2.22
13
0.54
86
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CONSTRUCTION AND ENVIRONMENTAL IMPACT OF AN OWP
The OWP is constructed by placing a layer of woodchips on
top of an artificially drained surface, which is lined
underneath to prevent any downward movement of effluent
i n t o t h e gr o u n d w a t e r . C o m p a c t e d c l a y h a s b e e n u s e d
successfully as a liner at Johnstown Castle for two years. This
was done by removing approximately 0.6 m of subsoil and
replacing it in layers of 0.2m and compacting each layer
using a 20-tonne track digger. However, the soil type at
Johnstown is a clay loam with a high (60-70%) clay and silt
content. This enabled the soil to be made impermeable quite
easily. In certain circumstances, an artificial liner may be
necessary. By placing the liner beneath 30 cm of subsoil,
between two layers of sand or geotextiles, it will be protected
from possible damage.

On top of the liner the subsoil was ridged, with ridges being
3.5 m apart and 0.2 m high. Along the trough between each
ridge, a slotted 80 mm ducting pipe was placed beneath 250
kg /m 2 of round stone (approx. 5 cm in diameter). The stone
was covered with 70 kg of woodchips /m 2 , which was a
mixture of timber and bark, known in the sawmills as butt
reduced chip or post plant chips.
T e agas c i s curr ent l y wor ki n g wi t h t he Depar t ment s of
Agriculture and Food and Depart ment of Environment,
Heritage and Local Government to produce specifications for
the construction of these structures, depending on the soil
type underneath the OWP. All OWPs with greater than 200 m2
surface area require planning permission.
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NUTRIENT EFFICIENCY
I MPROVING N UTRIENT E FFICIENCY AT F ARM L EVEL
Stan Lalor and Mark Plunkett
Johnstown Castle Environment Research Centre,
Johnstown Castle, Wexford

Statutory Instrument 378 of 2006 was signed into law on the 18
July, 2006. All farmers are now required to be compliant with the
regulations in relation to issues such as manure and slurry storage,
fertiliser usage, and dirty water management. The new regulations
will provide farmers with an opportunity to examine their nutrient
inputs with a view to making improvements towards more cost
efficient farming.
SUMMARY
 Farmers are required to have appropriate slurry storage
facilities and manage fertiliser inputs in order to be compliant
with the Nitrates Directive.
 Total available N and P allowed must be adjusted to account
for nutrients in slurry and in concentrate feed in order to
calculate the maximum fertiliser that can be used.
 Managing slurry in order to maximise the nutrient value is
one way of reducing the amount of chemical fertiliser to
be purchased.
 For slurry application in the spring when N recovery is
greatest, the trailing shoe application system provides a
greater flexibility of spreading window than conventional
splashplate systems.
SLURRY STORAGE
All farmers are required to have adequate slurry storage on
their farms. Required storage periods range from 1 6 to 22
weeks, depending on the county in which the farm is located.
In addition to meeting the requirements for slurry storage,
there are also periods during which the application of slurry is
not allowed. In all parts of the country, slurry cannot be
applied after 1 5 October. The date after which slurry can be
applied in the spring varies between 12, 1 5 and 31 January,
depending on location.

26

Moorepark Dairy Production Research Centre

NITROGEN AND PHOSPHORUS
The Nitrates Action Plan sets maximum fertilisation rates of
‘available’ nitrogen (N) and phosphorus (P) that can be applied to
the farm. These levels of available nutrients need to be adjusted to
account for alternative sources of nutrients, such as slurry or
purchased concentrates, in order to calculate maximum levels of
fertiliser that are allowed.

Available nutrients from slurry must be calculated in order to
account for their contribution to the total available nutrients
allowed. This is done by calculating the amount of the N and P
contained in slurry produced and determining the available
proportion by using the percentage availability. Phosphorus in slurry
is deemed 100% available. Nitrogen is currently deemed to be 30%
available, but the availability is set to increase to 35% in 2008, and
40% in 2010.
The maximum available N allowed is determined by stocking rate.
This figure must then be reduced by the N available from slurry in
order to calculate the maximum fertiliser N allowed.
The maximum available P allowed is determined from the soil test
results and the stocking rate. In addition to available P in slurry, P
imported as concentrate feed must also be subtracted in order to
determine the maximum fertiliser P allowed. Each tonne of
concentrate feed used corresponds to 5kg of P.
With limits now in place in relation to maximum levels of chemical
fertiliser, farmers must start to take more account of other nutrient
sources available on the farm. The principal alternative to fertiliser
is organic manure, of which slurry is the most common form in Irish
dairy systems.
The P and Potassium (K) in slurry is normally considered to be 100%
available for plant uptake. This is generally consistent, independent
of application method or timing. The availability of the N in slurry is
far more dependent on the conditions at the time of spreading. The
N content is usually present in two forms: 50% in a slowly available
organic form and 50% as readily available ammonium. Weather
conditions at the time of application are critical in order to minimise
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the losses of ammonium to the air. In Ireland, over 50% of slurry is
applied in the summer when ammonium losses are at their highest,
and slurry N recovery is therefore very low (approx. 5%). Spring time
is considered the best time to apply slurry as the weather conditions
are cooler, and plant growth is high, thus resulting in a higher
proportion (approx. 25%) of the slurry N being available for plant
uptake. Table 1 shows that approximately 24 kg/ha of N can be
gained by switching a 33 t/ha (3000 gallons/acre) application of
cattle slurry from summer to spring.
Table 1: Comparison of Nitrogen uptake from 33 t/ha slurry applied in
spring rather than summer
Spring Application

Summer Application

Total N in slurry (kg/ha)

120

120

N availability

25

5

N recovered in herbage (kg/ha)

30

6

In order to accommodate the application of slurry in the
spring, when soil conditions and grass covers at the time of
application may restrict the use of conventional splash-plate
slurry tankers, the trailing shoe application system may be
appropriate. The trailing shoe system deposits slurry in lines at
the level of the soil surface. Therefore, slurry can be applied to
swards with higher grass covers while causing minimal sward
contamination. This means that slurry application in the spring
is no longer confined to narrow windows of opportunity when
suitable soil conditions and grass covers that are low enough
for conventional splash-plate application coincide.
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FARM LABOUR EFFICIENCY
I NCREASING F ARM L ABOUR E FFICIENCY
Bernadette O’Brien and David Gleeson
Moorepark Dairy Production Research Centre, Fermoy, Co Cork

SUMMARY
 Dairy Farm enterprises with a mixed (spring/winter milk
production systems) operation had a significantly higher
average daily labour input (17.6 h) compared to the spring
(14.8 h) or autumn (15.9 h) systems
 The average labour input for the mixed system was consistent
(8.6 h/day) throughout the year
 The labour input for the winter and spring milk systems
peaked in November (13.4 h/day) and March (14.4 h/day),
respectively.
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The main time saving elements of milking include:








adequate number of milking units
milking units with minimum vacuum losses
efficient work routine time
fast cow flow at entry and exit
a reliable drafting system
parlour design that gives good cow control

The main time saving elements of calf care include:







once daily feeding
group feeding calves at an early age
use of ‘teats’ in place of buckets
house access for loader for cleaning purposes
putting calves to grass at an early age

INTRODUCTION
Traditionally, the main factors influencing a milk producer’s decision
to have a spring, winter or mixed (spring/winter) milk production
system were profit derived from the system and the labour input
required. In contrast to the spring production system, the winter
mi l k s ys tem r equi res i nt ensi ve labour input dur ing t he
autumn/winter months. The mixed system may have a substantial
labour requirement throughout the year, since it involves two calving
and breeding seasons, and milking throughout the year. While the
financial return from the marketplace will be important, the labour
requirement will have an increasingly significant influence on the
system of production in the future, since labour is becoming a
limiting resource on many farms. A comparison of the labour
requirements of the different milk production systems, together with
a detailed view of two processes that contribute significantly to
labour input on all production systems, is outlined here.
COMPARISON OF LABOUR REQUIREMENT OF DIFFERENT MILK
PRODUCTION SYSTEMS
A case study based on three individual farms (from the
Moorepark labour study) with different milk production systems
(spring, winter and mixed milk) were investigated with respect to
labour input. The spring, winter and mixed herds had 260, 220
and 1 50 cows per farm, respectively. The average labour input
per day (excluding meals and leisure time) was calculated over a
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12-month period (Table 1). The spring herd had the lowest
average labour input per day (14.8 h) of the three herds. The
winter herd had a higher value (15.9 h) than the spring herd,
even though this herd was smaller than the spring herd by 40
cows. However, the mixed herd had the highest average labour
input per day (17.6 h) of the three herds, even though its size
was considerably lower than that of the winter and spring herds
(by 70 and 110 cows, respectively).
Table 1: Average labour input/day over a 12 month period, for farms
with spring, winter and mixed milk production systems
Spring

Winter

Mixed

Average herd size

260

220

150

Average labour input/day
(all tasks) over 12 month
period (hours)

14.8

15.9

17.6

In order to investigate the different milk production systems
i n gr eat er det ai l , t he t ot al t i me t aken b y r out i ne t as ks
associated with each system were compared in the labour
profile for the year. Average time per day consumed by the
milking process (herding, milking and washing), calving and
calf care, feeding of cows, cleaning ( yards , houses and
cubicles) and fertility management practices (heat observation
and AI) for the different milk production systems are shown in
Figure 1. Non routine tasks, such as maintenance of land and
buildings and veterinary-associated tasks were excluded in this
analysis, since they may be influenced by factors other than
the production system.
Average time per day taken to carry out all routine tasks by the
spring system was high (14.4 h) compared with that taken by the
winter (6.0 h) and mixed (10.3 h) systems in March. Average time
per day spent by the winter system increased gradually from August
and peaked at 13.4 h in November, after which it decreased again.
The mixed system was reasonably consistent throughout the year at
an average of 8.6 h per day consumed by routine tasks.
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Figure 1: Average time per day spent at routine tasks by spring, winter
and mixed milk production systems (routine tasks only)

MILKING PROCESS
The data on milking times indicated that the number of cows
milked per unit had a major impact on the milking time. The
number of milking units is inadequate in many parlours,
particularly when cows are at peak production. The target cow:unit
ratio should be approximately 6:1 The current data also indicates
that cows should not be required to pass through narrow doorways.
Narrow doors at the entrance to the parlour restrict cow flow and
limit throughput. Covering the collecting yard would eliminate the
need for narrow entrance doors. The data indicated that the
presence of exit gates operated from any point in the pit would
reduce overall milking time. The advantages of these exits might be
more pronounced in larger parlours. Backing gates, entry gates and
drafting facilities operated from the pit are likely to have a similar
effect (as time-saving devices) on milking time. The presence of
these devices would eliminate the need for the milker to leave the
pit at any time during milking. Milking systems in the future should
be geared towards a one-person operation. The overall objective is
to harvest the maximum volume of milk with the least amount of
labour, under the least stressful conditions, for the person and cow.
Given that labour input is such a significant factor in influencing
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farm profit, and the fact that the milking process consumes the
largest proportion (approximately 34%) of total dairy labour input
on-farm, it is reasonable to consider that automation of some or all
of the milking process could be potentially beneficial.
CALF CARE
The calf care data indicated that significant time was consumed by
this task, and facilities and practices were often inadequate. This
appeared to be particularly so with herds in the 318x10 3 to
500x103 l milk quota range. These herds may have increased in
size but have not adjusted upwards in terms of facilities and
practises. A large proportion of farmers have, however, modified
their calf facilities and practices since the commencement of the
labour study. Once-a-day (OAD) feeding of calves may be a further
strategy for reducing labour input to calf care and management.

The practice of feeding calves with whole milk on a once-daily
basis from age seven days has been evaluated recently. Female
calves (n=54) were assigned to one of three milk feeding treatments
for a period of 70 days, commencing at age seven days. Calves were
placed on treatments of twice-a-day (TAD) feeding with weaning at
56 days, OAD feeding with weaning at 56 days and OAD feeding
with weaning at 42 days of age, respectively. Calves on all
treatments received 5 l milk/day and were fed in groups of nine.
All calves received ad.lib calf starter ration from day seven and hay
from day 29. The labour input per day associated with all tasks
related to calf care for each treatment was recorded. Individual calf
live-weight was recorded on day seven and fortnightly thereafter
for all treatments. Calf health parameters were also recorded.
Labour input associated with calf care was 1.7 h/calf, 1.2 h/calf and
1.1 h/calf for the treatments TAD with weaning at 56 days, OAD with
weaning at 56 days and OAD with weaning at 42 days, respectively.
Weight gains of 48.5 kg, 47.2 kg and 47.2 kg were recorded during
the trial period for calves weighing 42.4 kg, 42.0 kg and 42.4 kg
at the commencement of the trial, on TAD with weaning at 56
days, OAD with weaning at 56 days and OAD with weaning at 42
days, respectively. This work suggested that OAD feeding of calves
did not adversely affect calf performance, it reduced labour input
and would consequently reduce the cost of calf rearing.
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ALTERNATIVE FORAGES
A LTERNATIVE F ORAGES FOR
A UTUMN -C ALVING D A IRY C O WS
John Murphy1, Fergal Burke1 and Siobhan Kavanagh2
1

Moorepark Dairy Production Research Centre, Fermoy, Co Cork and
Teagasc, Kildalton College, Piltown, Co Kilkenny, Ireland
2

SUMMARY
 Fermented wholecrop wheat, urea-treated processed wholecrop
wheat and maize silage in mixtures with grass silage increase
dry matter intake milk yield and milk fat plus protein
production compared with grass silage as the sole forage for
dairy cows
 The largest effect on intake was obtained with the ureatreated processed wholecrop which probably reflected the
greater DM content of this forage mixture compared with
the others
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 Based on the relative intake and production responses in the
three trials, it would appear that neither degree of grain
processing nor harvesting height had a large effect on the
nutritive value of urea-treated processed wholecrop
 Based on the cost of producing 1 kg of milk fat plus proteins
maize silage was a more economical forage than either
fermented or urea-treated processed wholecrop
INTRODUCTION
Traditionally in Ireland, grass silage has been the forage fed to
both autumn- and spring-calving cows during the winter
period indoors. Since the late 1980s, maize silage has grown in
popularity and now a substantial number of autumn-calving
herds have maize silage as a portion of the winter forage. The
quality of maize silage produced can be variable due to
location and climate. Wholecrop cereal silage is a potential
alternative to maize silage. It is less location and climate
dependant and its use has increased in recent years. It is
generally made from autumn or spring-sown wheat or barley
but can also be made from oats or triticale. The cereal is grown
as for high yielding grain production. It has been conserved as
fermented wholecrop by harvesting at DM concentrations of
350-450 g/kg and being allowed to ferment in the silo. In the
last five years, a new technique has been introduced where the
cereal is conserved as urea-treated processed wholecrop by
harvesting at a DM concentration greater than 700 g/ kg,
processing with a special processing unit in the harvester
capable of milling/cracking the grain and treating it with an
additive containing urea and urease enzyme. This urea-treated
processed wholecrop is also known as “Alkalage”. Work
evaluating the feeding value for early lactation dairy cows of
maize silage, fermented wholecrop wheat silage and ureatreated processed wholecrop wheat in mixtures with grass
silage has been conducted over the past four years. The
findings of these studies are presented here.
FORAGES
In 2002, winter-sown wheat (Madrigal) was harvested on 30
July for fermented and on 23 August for urea-treated processed
wholecrop. In 2003, spring-sown wheat (Raffles) was harvested
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on 1 5 August for fermented and on 2 September for ureatreated processed wholecrop. No additive was used on the
fermented crop. In 2004, the same spring variety was harvested
on 4 August for fermented and on 27 August for urea-treated
processed wholecrop. Biotal Wholecrop Gold was applied as an
additive to the fermented crop in 2002 and additive was not
used in 2003 and 2002. In all years Home‘n’Dry additive was
applied at the clamp to the urea-treated processed whole crop
at an estimated rate of 30-35 kg/t. The fermented wholecrop
was harvested to leave a stubble height of 18-25 cm in the
three years, while the UPWCW was harvested to leave a similar
stubble height in the first two years, but in 2004 it was
harvested to leave a stubble height of 35 cm. Approximately 60,
95 and 60% of the grain was milled/cracked in the urea-treated
processed wholecrop in 2002, 2003 and 2004, respectively. In
2002 and 2003 the grass silage was conserved from second-cut
material while in 2004 it was from first-cut material. In all
years, the grass was field wilted for approximately 24 hours and
ensiled without additive. The maize silage (Avenir in 2003 and
2004) was from material harvested in mid-October in 2002, late
September in 2003 and early October in 2004.
FEEDING TRIALS
The forage treatments were offered to autumn-calving cows in three
feeding trials during the winters of 2002/2003, 2003/2004 and
2004/2005. In 2002/2003 the experiment was a Latin Square design
with a total of 16 cows. Periods were of four weeks’ duration and
data from weeks three and four of each period were used to
compare the treatments. Cows were subjected to treatments between
weeks eight and 24 of lactation approximately. In 2003/2004 and
2004/2005 the feeding trials were randomised block designs with a
total of 60 and 56 cows, respectively. These trials lasted 11 weeks,
with the first week used as an adaptation week, and data from
weeks two to 11 were used to compare treatments. Cows were on
trial between weeks four and 15 of lactation approximately.

In the three trials the forage treatments consisted of:
(1)

grass silage (GS)
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(2)
a mixture of grass silage and fermented wholecrop wheat (FWCW)

(3) a mixture of grass silage and urea-treated processed wholecrop
wheat (UP-WCW)
(4) a mixture of grass silage and maize silage (M).
Grass silage made up 33 % of the forage mixtures on a DM basis. Cows
were offered 10 kg, 8 kg and 8 kg per head per day of concentrates in
2002/2003 and 2003/2004 and 2004/2005, respectively, and the crude
protein content of the concentrates was varied so that crude protein
content of the total diets would be similar.
RESULTS
The grass silage, fermented wholecrop wheat silage and the maize
silage were all well preserved as indicated by their pH values (Table
1). The starch content of the maize harvested in 2002 was low
which reflected the growing conditions in that year, but it was more
typical of good quality maize silage in the following two years. The
starch content of the fermented wholecrop silage was similar to
that of the maize silages produced in 2003 and 2004. In 2002 and
2003 the starch content of the urea-treated processed wholecrop
was approximately 20-40 g/kg DM higher than that of the
fermented wholecrop. In 2004 the difference was greater at 66 g/kg
due to the difference in cutting height in this year resulting in less
straw in the urea-treated processed crop. The crude protein content
of the urea-treated processed wholecrop wheat was 30-50 g/kg DM
greater than that in the fermented wholecrop wheat due to the
application of the additive.

In all trials the forage mixtures (F-WCW, UP-WCW and M) resulted
in greater forage DM intake than grass silage alone (GS), with UPWCW having the highest intake Table 2). In general, milk yields and
fat plus protein yields were similar on the forage mixtures and were
greater than on GS. Milk protein content was generally greater on
the forage mixtures compared with grass silage but was not
significantly different between the forage mixtures. BCS change
was not significantly different between treatments.
Based on the results of the two randomised block trials, the cost of
producing 1kg of milk fat plus protein with maize silage in the
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forage mixture was nine and 1 7% less than when fermented or
urea-treated wholecrop, respectively, were in the mixture.

Table 1: The chemical composition of the forages (g/kg DM unless
specified otherwise)
Forage Type
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2002

Grass Silage

DM (g/kg)
CP
NDF
Ash
Starch
pH

1
222
151
536
78
4.1

2
257
143
520
76
4.0

Fermented
Wholecrop
Wheat

Processed
Wholecrop
Wheat

Maize
Silage

406
86
434
35
282
4.2

733
127
424
28
324
6.8

221
102
553
39
140
4.2

2003
DM (g/kg)
CP
NDF
Ash
Starch
pH

231
151
548
75
4.0

370
102
500
42
323
4.2

763
132
498
42
341
6.3

302
88
511
40
324
4.1

2004
DM (g/kg)
CP
NDF
Ash
Starch
pH

204
179
565
74
3.9

389
90
391
38
316
4.3

795
141
360
30
382
7.8

346
93
390
42
301
3.9
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Table 2: Cow performance on the different forage treatments
2002/2003, 2003/2004 and 2004/2005
Forage Type 1

2002/2003

GS

F-WCW

UP-WCW

M

s.e.m.

Milk (kg/d)
Fat (g/kg)
Protein (g/kg)
Fat + protein (kg/d)
Forage DMI

27.6a
39.6
30.7a
1.928a
8.8a

29.7b
38.4
31.7b
2.070b
12.8b

29.4b
37.8
31.7b
2.030 ab
14.8c

29.6b
40.4
31.2ab
2.1 13b
11.2d

0.57
0.89
0.23
0.040
0.38

Total DMI

16.5a

20.8b

22.7c

19.7b

0.51

Milk (kg/d)
Fat (g/kg)
Protein (g/kg)
Fat + protein (kg/d)
Forage DMI
Total |DMI

30.8a
36.7a
29.7a
2.046a
8.7a
15.5a

32.8ab
36.2a
30.8ab
2.189 ab
14.3b
21.1b

31.2ab
40.2b
31.9b
2.256b
16.4c
23.2c

33.7b
38.5ab
31.5b
2.317b
13.2b
19.9b

0.87
0.87
0.49
0.065
0.44
0.43

CS change (wk 11-2)

0.11

0.15

0.15

0.05

0.07

26.5c
33.5
28.5a
1.62a
7.6a
13.5a
-0.18

29.2bc
37.9
30.5b
1.98b
10.9b
17.1b
-0.18

30.2b
35.4
31.3b
1.99b
14.4c
20.0c
-0.28

33.2a
35.5
30.7b
2.22c
12.1d
18.3d
-0.11

0.85
1.17
0.47
0.081
0.29
0.32
0.09

2

2003/2004

2 004/2 005
Milk (kg/d)
Fat (g/kg)
Protein (g/kg)
Fat + protein (kg/d)
Forage DMI
Total |DMI
CS change (wk 11-2)

GS = grass silage, F-WCW = fermented wholecrop wheat plus grass silage, UPWCW = urea-treated processed wholecrop wheat plus grass silage, M = maize silage
plus grass silage
2 means within rows having different superscripts differ significantly (P<0.05).
1

40

Moorepark Dairy Production Research Centre

E CONOMICS OF W INTER M ILK P RODUCTION
ECONOMICS OF WINTER MILK PRODUCTION
Laurence Shalloo
Dairy Production Research Department, Teagasc, Moorepark, Fermoy

SUMMARY
 The Moorepark Dairy Systems Model (MDSM) was used to
compare 100% spring and 100% autumn calving systems
 When no winter milk price bonus was considered, the margin
was 3.66c/l lower from an autumn-calving system when
compared to a comparable spring-calving system. When the
Wexford Creamery winter milk pricing bonus was included
there was no difference in farm profit between the two systems.
 When the winter milk price bonus was included, the profitability
per hectare was higher in the autumn-calving system because of
the higher milk production per cow and higher stocking rate
and therefore more suitable in a land limiting scenario.
 Key technical efficiency factors for winter milk producers
going forward will be improved through increased labour
efficiency, improved reproductive performance and reduced
variable costs through the increased use of grazed grass in the
diet of dairy cows.
INTRODUCTION
Approximately 85% of milk production in Ireland is produced
for the manufacturing industry, which mainly goes into the
development of commodity-type products (butter, skim milk
powder etc.). There is a requirement for some milk to be
produced out of season for the fluid milk market and specific
markets that some processors have for specific products.
Processors have introduced various schemes for the production
of both liquid and winter milk. The milk production system
adopted at farm level must be the one that delivers the most
profit for the farm, whether that is based on spring milk
production, liquid or winter milk production. The optimum
system of milk production may be different in different regions
of the country, where there is a different level of milk quota
available per hectare, and with the operation of the liquid or
winter milk bonus schemes.
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COMPARISON OF AUTUMN AND SPRING-CALVING SYSTEMS
The Moorepark dairy systems model was used to model the effect
of calving date on the overall costs of production. Animal
production and feed budget data were based on a study carried out
at Solohead Research Farm by Teagasc Moorepark from September
1995 to January 1998. The model farm was assumed to have 40ha,
468,000kg of milk quota and based on post full decoupling costs
and prices. The spring-calving system was modelled using a calving
pattern with 50%, 40% and 10% of the cows calving in February,
March and April respectively, while the autumn calving system was
modelled with 50%, 40% and 10% of the cows calving in
September, October and November, respectively. The cow type for
both systems modelled was classified as high EBI. In the analysis,
full labour costs were included with an additional labour
requirement (20%) associated with autumn-calving system when
compared with a spring-calving system which was derived from the
Moorepark labour study. The replacement rate used in the analysis
was 26.3% and 1 9.8% for the autumn-calving and spring-calving
systems, respectively. The infertile rates in the Solohead study were
23% and 10% for the autumn-calving and spring-calving systems,
respectively. It was assumed that the cows in the autumn-calving
system produced on average 277kg of milk per lactation greater
than cows in the spring-calving systems. In the analysis, the
Wexford Creamery winter milk pricing bonus was included, which
included 8.65 c/l bonus for milk delivered in December, January,
February, and March or 3.6 c/l across entire quota.
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Results
Table 1: Key herd output parameters for spring-calving and autumn
calving-systems with and without the bonus
Springcalving
Milk Price

Autumncalving

Autumn -calving
with bonus 3.6c/l

23.4

23.5

27.1

34.8
19.8
76.2
6,211
3.70
3.35
84.3
2.42
473,426
459,407
17,007
15,403
3,826
1,111
320
104 ,522
33,411
115 ,639
4.91
640
30,168
22,293

30.3
26.3
71.7
6,488
3.79
3.32
77.0
2.54
465,359
452,1 69
17,128
14 ,996
3,032
1,548
917
103,040
32,802
130,171
1.25
187
33,031
5,671

30.3
26.3
71.7
6,488
3.79
3.32
77.0
2.54
465,359
452,169
17,128
14 ,996
3,032
1,548
917
119 ,593
32,802
130,171
4.90
733
33,031
22,224

Farm Profit no labour
costs included( € )

52 ,461

38,702

55,255

Farm Profit plus 2 cent/l ( € )

31,215

14,452

31,005

Total hectares used
Replacement rate %
No. of Cows calving
Milk Yield (kg)
Fat %
Protein %
Livestock units (LU)
Stocking rate (LU/ha)
Milk produced (kg)
Milk sales (kg)
Fat sales (kg)
Protein sales (kg)
Grass kg DM/ cow
Grass Silage kg DM/ cow
Concentrate kg DM/ cow
Milk returns ( € )
Livestock sales ( € )
Total costs ( € )
Margin litre (c)
Margin per hectare ( € )
Labour Costs ( € )
Farm Profit ( € )

Table 1 shows key herd output parameters for spring-calving and
autumn-calving systems with and without the bonus. The results
show that when there is no bonus paid, the overall receipts are
similar for both the spring- and autumn-calving systems, while the
costs of production were €14,532 higher in the autumn-calving
system. When no winter milk price bonus was included, the net
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margin was €1 6,622, €453 and 3.66c higher for the spring-calving
system on a whole farm, per hectare and per litre basis, respectively.
When the winter milk price bonus was included, the farm net
margin was €69 lower and €93 per hectare higher for the autumncalving system. Therefore, the Wexford winter milk price bonus
scheme compensates fully for the increased costs associated with
autumn-calving. Autumn-calving systems may have an advantage
on f ar ms wher e l and i s li mi t i ng becaus e t her e i s mor e
supplementary feed purchased onto the farm than in a springcalving system, meaning more milk can be supplied from a smaller
land area. If the bonus covers the increased costs of production per
litre, then profitability per hectare could be increased by moving to
autumn-calving systems as shown in this analysis.
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PROFITABILITY OF WINTER /LIQUID MILK HERDS
PROFITABILITY OF WINTER /LIQUID MILK HERDS
Tom O’Dwyer and Trevor Dunwoody
Teagasc, Kildalton, Piltown, Co Kilkenny
Tea gasc, Ballyhaise, Co Cavan

SUMMARY
 The most profitable winter/liquid milk herds had: o Higher
stocking rates (2.50 vs. 2.11 cows/ha) o Higher dairy
output (30.3 vs. 29.1 cpl) o Lower variable (7.7 vs. 10.5
cpl) and fixed costs (7.1 vs.
12.7 cpl) of milk production.

 Compared with spring-calving herds, winter/liquid milk herds had:
o Larger herd size (95 vs. 69 cows/farm), higher stocking
rates (2.2 vs. 2.0 cows/ha) and higher milk
production/cow (6,212 vs. 5,292 l/cow)
o Higher milk price (29.9 vs. 27.5 cpl) but higher variable
(9.2 vs. 8.0 cpl) and fixed costs (9.7 vs. 8.2 cpl) of
production
o Lower net profit per litre (10.8 vs. 11.5 cpl), higher net
profit/cow (€669 vs. €606/cow) and per hectare (€1,465
vs. €1,224/ha).
 The financial analysis indicates that there is large variation in
the efficiency of milk production in winter/liquid milk herds.
The winter/liquid milk herds were more profitable than the
spring-calving herds on a per cow and per hectare basis, while
lower on a per litre basis.
INTRODUCTION
The Teagasc e-Profit Monitor system is an internet-based system
which allows dairy farmers and their advisers to enter physical and
financial data, online, on their farm enterprises. The system is
available through the Teagasc client site on www.client.teagasc.ie.

This paper summarises the results from Teagasc e-Profit Monitors
completed by winter/liquid milk producing farmers to date
(October) in 2006. One hundred and sixty nine (1 69) Profit
Monitors were completed across the country – no distinction is
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made in the results between liquid or winter milk farms; the
farmers had varying levels of autumn-calved cows in their herds –
from less than 30% to greater than 60%.
Where data is presented in the form of Top or Bottom 20%, the
farms were ranked on the basis of net profit (cent per litre (cpl)). In
a situation where milk quota is limiting, net profit per litre must be
maximised. Net profit is calculated as Total Gross Output (milk,
calf and cull cow sales, less the cost of replacements, and adjusted
for inventory changes) less Variable Costs and Fixed Costs.
Comparable figures for spring-milk producing farmers (736) are
included for comparative purposes.
RESULTS
The most profitable winter/ liquid milk suppliers had:
 Similar herd size and milk yield to the average profit group but
did have a higher stocking rate (14% higher at 2.50 LU/Ha).
 A slightly higher co-op milk price – 0.34 cpl extra.
 A higher total dairy output – 1.39 cpl extra – indicating that
they managed to obtain higher cull cow or calf sales or a
lower replacement rate cost.
 Lower total variable costs (1.53 cpl) and lower total fixed costs
(2.67 cpl). All of the difference in variable costs was
accounted for by differences in purchased feed and fodder
costs. A number of the fixed costs - labour, machinery
running, loan interest, land and quota lease - were lower on
the most profitable farms.

46

Moorepark Dairy Production Research Centre

Table 1: Analysis of 169 Teagasc e-Profit Monitor results for winter/
liquid milk dairy farmers (2005)
Average

Top 20%

Bottom 20%

169
95
2.19
586,200

34
96
2.50
579,644

34
112
2.11
703,543

Litres produced per cow

6,212

5,960

6,360

Average co-op milk price, cpl

29.91

30.25

29.14

Total Dairy Output, cpl
Total Variable Costs, cpl
Gross margin, cpl
Total Fixed Costs, cpl

29.72
9.22
20.50
9.73

31.11
7.69
23.42
7.06

27.89
10.48
17.41
12.73

Net Profit, cpl

10.77

16.37

4.68

Net Profit, € /cow
Net Profit, € /Ha

669
1,465

976
2,443

298
627

No. of farms
Average cow numbers
Stocking rate, LU/Ha
Total litres produced

Overall the most profitable farms made an additional 5.6 cpl net
profit in 2005. This amounted to a difference of €307/cow or
€978/hectare. Another group of farmers made a similar amount
less than the average profit farms.
Therefore, there is scope for both the low and average profit
farms to improve their profitability. They should focus on
increasing their total dairy output, reducing their feed costs (by
increasing the amount of grass in the cows’ diet) and work on
reducing all of their fixed costs.
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Table 2: Comparison of Teagasc e-Profit Monitors for spring and
winter/ liquid milk dairy farmers (2005)
Average
Winter/ Liquid

Average
Spring

Difference
(%)

169
95
2.19
586,200
6,212

736
69
2.02
360,368
5,292

26 (27%)
0.17 (8%)
225,832 (39%)
920 (15%)

Average co-op milk price, cpl

29.91

27.54

2.37 (8%)

Total Dairy Output, cpl
Total Variable Costs, cpl
Gross margin, cpl
Total Fixed Costs, cpl

29.72
9.22
20.50
9.73

27.62
7.98
19.64
8.19

2.10
1.24
0.86
1.54

Net Profit, cpl

10.77

11.45

-0.68 (-6%)

Net Profit, € /cow
Net Profit, € /Ha

669
1,465

606
1,224

63 (9%)
241 (16%)

No. of farms
Average cow numbers
Stocking rate, LU/Ha
Total litres produced
Litres produced per cow

(7%)
(13%)
(4%)
(16%)

Compared to spring mi lk suppliers, winter/ li quid mil k
suppliers had:
 A larger herd size, a higher stocking rate, average milk yield and
total litres produced.
 A higher milk price (2.37 cpl) and total dairy output (2.10 cpl) –
some of the advantage in terms of milk price was already lost in
terms of output.
 Higher total variable costs (1.24 cpl) and total fixed costs
(1.54 cpl) - the higher costs eroded the advantage which
the winter/ liquid milk suppliers had in terms of output.
Again the main difference in variable costs was feed related
– feed costs were 1 .32 cpl higher on the winter/ liquid milk
farms; spring milk producers did have higher fertilizer and
AI/breeding costs. Labour, machinery running and lease
charges, interest charges were higher on the winter/ liquid
milk farms. Given the large extra volume of milk on the
winter/ liquid milk farms, some dilution of the fixed costs
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would have been expected but this has not resulted in lower
fixed costs on these farms.
Overall the winter/ liquid milk farms made 0.68 cpl lower net profit
in 2005. However given the higher average milk yield and stocking
rate, the winter/ liquid milk farms made a higher profit per cow
(€63) and (€241) per hectare
Where milk quota is not the first limiting factor, it is more
appropriate to talk of profit per cow or per hectare; this
assumes that land is the first limiting factor. Winter/ liquid
milk farms have the advantage on this measure. Given that
many winter/ liquid milk farmers are operating on a limited
land base, this perhaps is the measure which should be used to
benchmark their performance. Alternatively, given the large
labour requirement on these farms, net profit per labour unit
should be examined.
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NOTES
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