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Being the best

French P.}, Shalloo L.}, and Horan B.!
I Teagasc, Animal & Grassland Research and Innovation Centre, Moorepark, Fermoy, Co. Cork

Summary

® The Irish dairy sector has just gone through a very successful period of expansion, with milk
output increasing by 64% and dairy farm income by 70%.

® Volatility in milk price was identified as the key risk prior to expansion but the resilience of
Irish dairy farms has been underpinned by maintaining a low cost of production throughout
the expansion period.

® The expanded dairy industry faces a number of new challenges which the industry is capable
of overcoming if farmers are willing to adopt the technologies that enhance our sustainability.

® The national livestock herd peaked in 2018 and is now beginning a modest decline, this
combined with the adoption of key environmental technologies will put Irish agriculture on
a downward emission trajectory which is essential for continued sustainable expansion.

® Future systems will continue to rely primarily on efficient ruminants fed on highly productive
pastures. Substantial additional gains in both farm profitability and environmental efficiency
can be achieved.

® The mortality of dairy calves on Irish farms is one of the lowest of all significant dairy
countries globally and has not increased as the dairy herd has expanded and we need to
ensure this continues to protect our social licence and our market status.

® The biggest risk to Irish dairy farms is a drift to higher input systems that will undermine
our economic and environmental sustainability.

® Continued expansion for some farmers is the right thing to do if based on increased grass
utilisation and dairy farm conversions with low capital cost infrastructure.

® Ireland is uniquely positioned to exploit the growing demand for grass fed dairy products
provided we continue to focus on our key competitive advantage of efficiently converting
grazed grass into high quality milk products.

Introduction

The Irish dairy sector has gone through a transformational change over the past 10 years with a 64%
increase in milk output and 367,000 additional cows. The performance has been unparalleled, both
in terms of other indigenous sectors of the Irish economy or other international dairy industries. At
the core of this success story are 18,000 family-owned dairy farms, producing over 8.0 billion litres
of milk in 2019 and supporting over 60,000 jobs across the rural economy. Economic activity in the
sector produces a far greater multiplier effect than other traded sectors. Every €1 of additional dairy
exports corresponds to an additional €0.90 spend in the wider domestic economy.

The unique nutritional quality and character of pasture-fed dairy products has been a cornerstone
of the growing demand for Irish dairy products in 140 premium markets worldwide. The value of
Irish dairy exports exceeded €4 billion for the first time in 2018, and accounted for 30% of total
food and drink exports.

During the expansion period debt has not increased dramatically, and has actually reduced per unit
of output while farm profitability has increased by 70% (comparing 07-09 versus 16-18). Expansion
has also led to increased demand for dairy farm labour with >4,500 herds with herd size of greater
than 100 cows compared to 1,500 herds a decade earlier. This is putting pressure on the availability
of labour, and in particular hired labour as family labour is unlikely to fully meet the requirements
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because of the scale involved. The rapid expansion has been associated with a bottleneck of labour
availability, at least partly because it coincided with the country reaching almost full employment.

The increase in cow numbers has also increased GHG and ammonia emissions, for which Ireland
has national emission reduction commitments. With an expanding industry and onerous targets, it
will be necessary to invest in strategies to reduce ammonia and GHG emissions both on-farm and
across the wider industry. Despite reductions in greenhouse gas (GHG) emissions intensities, total
emissions have increased, which was inevitable in light of the increase in dairy cow numbers.
Within this paper, we evaluate the industry growth with reference to the Food Harvest 2020
targets, re-affirm the drivers of efficiency within pasture-based systems and finally discuss the
future direction of the industry.

Sustainable expansion

In the context of an expanding, export-dependent dairy sector, the sustainability of the industry is
now very much in focus. Customers, both at home and abroad, have become more engaged in the
provenance, nutritive value and sustainability credentials of the food they consume. The business
case for improving the environmental performance of dairy farms is compelling, as efficiencies
gained also enhance the economic performance of afarm. At farmlevel, environmental sustainability
comes down to minimising the amount of resources used (e.g., nutrients, electricity, feed, water,
etc.) to produce each kg of output. Indicators of sustainable intensification are essential to verify
the comparative advantage of Irish pasture-based food production systems. Even under current
regulations, Irish agriculture faces significant environmental constraints in terms of water quality,
ammonia (NH,) and greenhouse gas (GHG) emissions and biodiversity loss which may result in EU
fines (NH,) and the necessity for Ireland to purchase credits (GHG’s) for exceeding target levels in
the future.

Incomparisonwithintensiveagriculturein other countries, Irish farmingisnotparticularlyintensive.
Nevertheless, the EPA estimates that agriculture, principally cattle, contributed approximately a
third of Ireland’s GHG’s in 2017, whereas the corresponding average for the EU was just over 10%.
AsIreland has recently declared a national climate emergency, the Irish Government has formulated
targets for each sector to achieve a low carbon, climate-resilient and environmentally sustainable
economy by 2050. As part of this national plan, agriculture (and land-use, including forestry) will
be required to reduce total emissions without compromising our capacity for sustainable food
production. Irish dairy farmers need to be aware of, and proactive in, adapting dairy production
systems to these new requirements.

System drift

During periods of moderate to high milk prices there is always a temptation to chase marginal
milk by feeding higher levels of bought in feed to increase milk output. However when the full
costs associated with this extra milk are included, the extra milk reduces the overall resilience of
the farm to external shocks and reduces the environmental sustainability of our ‘grass-fed’” dairy
system. There are numerous international examples of pasture based dairy industries that have
increased output using bought-in feed which resulted in a significant decline in competitiveness
and an increase in environmental footprint.

Identifying the appropriate stocking rate (SR) is the key strategic decision for pasture-based
dairy farms. Although the beneficial impacts of SR on grazing system productivity have been
widely reported, the impact of SR on environmental efficiency must also be considered. Previous
studies have indicated that increased SR was associated with increased chemical fertiliser and
supplementary feed importation, greater nutrient surpluses and reduced nutrient-use efficiency,
resulting in increased nutrient losses to ground water and the general environment.

Currently, the average Irish dairy farm has an average SR of 2.0 livestock units (LU) per hectare.
Hence, anyincreasein farm SR needs to occur without greater usage of chemical fertiliser, and without
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an increase in concentrate supplementation per cow. Based on improved grazing management and
soil fertility, increasing overall farm SR will result in increased pasture utilisation and improved
farm profitability and environmental efficiency in the future. As a component of the sustainable
intensification of dairy production, improved management practices are required to maintain
low levels of nutrient loss within more intensive pasture-based systems, including greater use of
organic manures to replace chemical fertiliser, more strategic use of chemical N, reduced cultivation
reseeding, improved nutrient budgeting, and, importantly, the preferential management of higher
risk farm areas.

Previous studies have also reported that the C footprint of milk production will be reduced by
maximising the use of grazed pasture at an appropriate overall SR. The optimum SR for farms that
produce different amounts of pasture and feed different amounts of supplement is defined in Table
1 below.

Table 1. Stocking rate (cows/ha) that optimises profit on farms growing different amounts of grass
and feeding different amounts of supplement/cow

Grass grown, t DM/ha
Kg supplement DM/cow 10 12 14 16
500 1.8 2.2 2.5 3.0
1,000 2.0 24 2.9 3.2

Teagasc Roadmap

Teagasc has set a target of achieving €2,452 net profit per hectare of owned land including full
labour costs at a base milk price of 29¢/l plus vat. The future target farm system is based on
maximising the performance from the existing platform, while at the same time ensuring that the
number of unproductive livestock on the farm is minimal. Achieving this level of profit requires
paying attention to detail across all of the components of the farm business. The rewards are huge,
however, and place the business in a very positive position when dealing with milk price volatility,
and realising returns from the business comparable with some of the best possible investments
(on or off farm). Whether you are achieving the future target, are close to the future target or are
a long way from the target, the direction of travel should be the same for the business. The future
targets will be outlined in this paper under physical and financial headings, and compared to the
national average performance during the period 2016 to 2018 assuming a base milk price of €0.29/1
at 3.3% protein and 3.6% fat. Labour costs are included at €15/hr and all other costs are included
based on the most up to date costs and prices. It is assumed that the farm operates contract rearing
in the target system and that calves leave the farm at two weeks of age, while it is assumed that
calves are reared on the farm in the national average system. The physical performance required
to achieve the target system include >13.0 t DM/ha of grass utilised, milk solids output of 1,344
kg/ha, while feeding <500 kg concentrate per cow. In order to achieve these targets, excellent herd
fertility performance is required, with a low replacement rate (<18%), high six week calving rate
(290%), and a herd mean calving date of mid-February. High levels of labour efficiency are essential,
where the focus is on cows and grass, thus facilitating these achievements with total labour input of
<16 hours per cow per year. Within the target system, there is an increase in stocking rate based on
increased grass growth, but there is also a change in enterprise as all replacement stock are moved
off the milking platform to a contract rearing enterprise. It is also assumed that the target system
uses increased fertiliser inputs, and a greater proportion of the farm is reseeded annually.
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Table 2. Teagasc roadmap for the sustainable intensification of the Irish dairy industry

Current* | 2027 Research
Performance
target

Milk delivered (kg/cow) 5,318 5,750 5,800
Milk solids (kg fat plus protein) 403 465 480
Protein % 3.47 3.60 3.70
Fat % 411 4.42 4.60
SCC cells/ml 170 150 <150
Calving interval (days)? 392 382 365
Median calving date (herd)? 27/2 22/2 14th Feb
Herd EBI (€)? 86 140 150
Replacements bred to Dairy Al entering herd (%)? 52 80 100
6-week calving rate (%)* 62 78 90
Potential replacement rate (%)* 26 22 18

% heifers calved at 22- 26 months 67 85 100
Age at culling (years) 34 4.0+ 4.5+
Labour input (hours/cow/year) 40 30 <16
Stocking rate (LU/ha) 2.1 2.3 2.8
Herbage utilised (tonnes DM/ha) 7.9 10.2 13.0
Concentrate per cow (kg) 1,094 750 <500
GHG (kg CO2e/kg FPCM) 1.14 0.85 0.71
Nitrogen efficiency (%) 25 30 37

% of total chemical N applied as protected urea 50 100

% of slurry supplied by LESS 75 100
Net margin at 29¢/1 base price (€/kgMS) 0.51 1.17 1.84
Net margin at 29¢/1 base price (€/ha) 430 1,281 2,452

* Average of 2016, 2017, 2018 (from NFS and ICBF)

Calf welfare

There has been substatial discussion recently about the welfare of calves born on Irish dairy
farms and the potential issues with calf sales in 2020. What is clear from Table 3 below is that calf
mortality (one of the best indicators of calf welfare) on Irish dairy farms is extraordinarily low by
international standards which are typically between 5 and 10% in most significant dairy industries
and far higher in some. What is also significant is that there is no deterioration as the dairy herd has
expanded and there is no relationship between calf price, which was at its lowest in 2019, and calf
mortality which was also very low in 2019.

Because of the current beef market, it is anticipated that the sale of calves in 2020 will be quite
difficult. While there is no evidence that this will cause a calf welfare problem, it will likely put
an increased workload on dairy farmers to rear these calves for longer. This extra workload will
coincide with the busiest time for dairy farmers and it is very important that a plan is put in place
before the calving season begins that identifies the resources needed to rear these extra calves.
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Table 3: Calf mortality for various years (Source: ICBF)

Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Dead at birth, % 195 | 214 | 1.82 | 1.76 | 1.79 | 1.83 | 1.63 1.62 | 1.30
Dead at 28 days, % | 3.71 | 4.09 | 424 | 391 | 3.89 | 404 | 3.61 | 3.88 | 3.20

Future direction

After the initial period of growth following 31 years of stagnation, where should the industry go
from here? When asking this question, one must be cognisant of the potential for further growth,
environmental policy constraints, international demand for Irish grass fed dairy products and the
economic considerations around enterprise shift into dairying. But most importantly, we must be
cognisant of the farmer’s ambition for growth, the sustainability of the system, the risks associated
with further growth and the physical potential for growth.

The average stocking rate on dairy farms is just over two cows per hectare at present. As described
in this paper the target system will operate at 2.8 LU/Ha. There is significant potential to further
intensify on existing dairy farms, by focusing on increased grass growth, investment in soil fertility,
sward renewal and grazing management. This will result in significant increases in profitability at
farm level and should be the focus for farmers considering further expansion. Nationally, grass
utilisation is just over 8 t DM/Ha, but there is potential for up to 13 t DM/Ha, highlighting that
further expansion is realistic and achievable. The focus of this group of farmers should be on
improving efficiency of grass growth and utilisation. For farms that are currently operating at high
levels of grass utilisation and efficiency, however, this is no longer possible and their strategies
should be different.

As described above, expansion beyond the farms carrying capacity including >10% of the diet
originating from bought in feed has been consistently shown to not be profitable. This strategy is
potentially the biggest risk to the Irish dairy industry and should not be considered at any stage. It
might look marginally profitable, when owned labour is not included in the calculations, but when
full costs are included, expansion based on additional imported feed is generally not profitable,
increases risk and environmental footprint and ultimately results in the dairy farmer working a lot
harder for little gain. Ensuring capital costs are minimised and that the metrics affecting profitability
rather than production are the focal points will ensure that we do not fall into this trap.

For the group of farmers that are currently operating at high levels of grass utilisation and efficiency,
if further expansion is desired, the focus should be on replicating what they are doing on larger
blocks of land, increasing the land area available for dairy cows by having heifers contract reared,
trying to access land adjoining their existing operation or development of second units. This will
involve the movement of land from its current enterprise (e.g. beef, tillage, sheep) into dairying
through a long term leasing or some other land movement structure that allows land to move to
efficient progressive enterprises that are capable of being profitable when all costs are included.

For an individual landowner that is not a dairy farmer that wishes to have a long term future in
agriculture in a full time capacity, serious consideration should be given to evaluating the potential
for that land to move into dairy farming in one form or another.

Factors outside the farm gate may also impact the feasibility of expansion. Environmental policy
is likely to affect agriculture in the coming years. There is considerable debate about the impacts of
agriculture in areas of climate change policy, Nitrates Directive, ammonia emissions ceilings and
biodiversity. These are all areas that require greater focus within the farm gate. On a positive note,
the grass based system provides an advantage over high input/TMR based systems. For example
a recent FAO report has highlighted that the average carbon footprint of global milk is 2.5 kg of
CO,equiv. for each litre of fat and protein corrected milk produced. The corresponding figure for
Ireland is ~1 kg of CO,equiv. per litre of fat and protein corrected milk when carbon sequestration
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is included. This does not take from the point that there is an urgent need for focus on reducing the
various footprints, but in reality if Irish or EU policy prevents sustainable dairy expansion from
grass, there will be a marked increase in global emissions. The expansion of the Irish dairy industry,
producing an additional 3 billion extra litres of low emission intensity milk, has reduced the global
footprint of milk production by circa 4.0 million tonnes of CO,equiv. based on the assumption
that it displaced milk from the market that would have been produced with the average emission
intensity globally.

While the initial starting point in Ireland from an emissions perspective is good, there needs to
be a focus on continued improvement on all the environmental concerns. Luckily most of the
technologies that increase efficiency and profitability will also reduce emissions. The future target
system has a substantially lower carbon footprint than the current system.
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Nitrogen use efficiency - a key production and
environmental indicator

Wall, D.

Crops, Environment & Land Use Programme, Teagasc, Johnstown Castle Environment Research Centre,
Co. Wexford.

Summary

® Improved efficiency of nitrogen (N) inputs on dairy farms is critical for achieving both
production and environmental targets.

® Using suitable N efficiency indicators on farms will help to benchmark performance and to
identify the areas where management can be improved.

® Higher nutrient use efficiency is linked with increased profitability, however, the adoption
of suitable management practices on dairy farms are required to achieve gaseous emissions
and water quality targets.

® Choosing the correct N fertiliser source, at the right rate and the right time and applying in
the right place is critical for maximizing N efficiency and minimizing N losses from grassland
soils.

® The incorporation of white clover into grassland swards coupled with good soil fertility, the
use of protected urea fertiliser and low emissions slurry application methods can further
enhance the NUE and sustainability of dairy farming systems.

Introduction

Grass based dairy production in Ireland provides the greatest output of product per hectare, in terms
of product and profitability, excluding supplementary feeds. Increasing the proportion of grazed
grass reduces milk production costs and can increase profitability of grass based milk production
systems. Nitrogen inputs to promote grass growth and quality is of fundamental importance to
the success of these systems. For many decades N fertiliser recommendations for grass production
developed based on setting application rates that meet economic optimum based on fertiliser
prices. In 2006 a maximum cap to total N fertiliser use (~250 kg/ha) was introduced under the EU
Nitrates Directive rules. This approach to establishing optimum N fertiliser rates works perfectly
well for crops (e.g. cereals, root crops or hay) that are sold directly for a price that can be related back
to the cost of the fertiliser; in order to calculate a return on investment. However, for grazed grass
based milk and meat production systems there are many intermediary processes that grass goes
through before it is turned into a saleable product which provide a financial return; by this time the
link between the financial investments in fertiliser is less clear. This is mainly because a significant
proportion of N taken up by the grass and consumed by the cow (60-90%) is excreted back to the
soil/grassland, particularly in the urine. Urine patches in fields lead to the uneven application of N
in concentrated patches, which can lead to increased N losses from the soil.

On dairy farms the price of N fertiliser is typically not a major financial cost, relative to combined
total input costs, within the whole farming system. Therefore return on N fertiliser investment is
not always the best method to measure performance in dairy systems, and alternative indicators
including nitrogen use efficiency (NUE) may provide additional information for the farmer on
how well N is being used. Calculating the efficiency at which N is used is also useful to judge the
environmental performance of the farm system, which is something demanded more and more by
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purchasers of dairy ingredients, consumers and by regulators. However, this can also be useful for
the farmer to help identify where N inputs are being underutilized and where potential leakage of
N to the environment may be occurring.

Why is efficient nitrogen use important?

More efficient use of nutrients, including N, has a significant effect on a farmer’s bottom line.
Fertiliser costs can be up to 25% of total input costs and where these fertiliser nutrients are not
being recovered by the grass or by the cows and turned into saleable products (i.e. milk and, or
meat) this represents a financial loss to the farming system. Increasing N efficiency by improving
utilisation of N by grass will result in lower losses of N to the air and water. If a farmer can get more
production (grass, milk etc.) for the same quantity of N input, or get similar production using less N
input it will lead to higher levels of nutrient efficiency, and potentially offset the need for purchase
of expensive additional feeds or to help increase the total milk production levels from each hectare.
Therefore N fertiliser planning should not just consider the seasonal grass feed demands of the herd
but also the potential of the different soils/fields and swards to utilise applied N inputs over the
season for grass production.

Agricultural N management remains a key environmental challenge and has implications for water
quality, greenhouse gas emission and ammonia gas emissions. Improving N management is a
matter of urgency to reduce the serious ecological consequences of the reactive N. Improving water
quality in Ireland, in particular reducing the eutrophication in lakes, rivers and coasts, remains one
of the key environmental challenges. Among the substances responsible for eutrophication, nitrate
(NO,-N) leaching from agricultural soils is an important contributor.

Agriculture accounts for approximately 33% of Irish greenhouse gas (GHG) emissions with most
of the remainder being contributed by the transport and domestic sectors. Ireland is committed
to reduce GHG emissions by 2030 and agriculture has been tasked to achieve a 10-15% reduction,
relative to pre — National Development Plan 2030 projections (National Climate Action Plan 2019).
Nitrous Oxide (N,0), a potent GHG which originates mainly from organic and chemical N fertilisers
and excreted N inputs to soils, accounts for almost one third of agricultural emissions. Ammonia
(NH,) volatilisation reduces N use efficiency in agricultural production systems, contributes to
indirect N,O emissions and is also related to deterioration of regional air quality, and eutrophication
and acidification of natural ecosystems. As a result, a number of European countries, including
Ireland, have set annual emissions ceilings for NH, (National Emissions Ceiling Directive S.I. No.
10/2004: NECD). Meeting these ceiling obligations presents a challenge for Irish agriculture, which
accounts for 98% of Ireland national NH, emissions.

A number of management practices have been proposed to help agriculture meet its water quality
and gaseous emission targets, however, the overall objective of many of these practices which relate
directly to grassland soils and is increasing overall NUE and the recovery of high proportion of N
inputs during grass growth leading to lower overall N loss to the environment.

How do we measure the efficiency of N inputs?

The efficiency of N use can be defined as the efficiency in which N inputs are turned into saleable
end products on the farm including milk, meat and grass (incl. silage and hay). This can be calculated
at different scales and using different methods as outlined below. As milk is produced from within
the entire farm or more specifically from the areas used as the main milking cow grazing block and
silage block we can calculate the efficiency of N use for each of these areas separately if required.
However, a farm-gate N balance is useful to account for the main N flows at the whole farm scale
that are under the direct control of the farmer. In addition, the farm-gate NUE metric serves as
an indicator of resource use efficiency that is related to both the economic (profitability) and
the environmental sustainability of the farm system. The farm-gate nutrient balance approach,
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therefore, can generate indicators of both economic and environmental performance, which can
help to benchmark the performance of a farm (against some target level of performance) and
measure changes in performance over time linked to management changes.

INPUTS Farm Gate Nutrient Flows
Fertiliser
Feed
Animals

Org. Manure
imports

QUTPUTS
Meat

Index 4

Milk
Crops
Org. Manure
exports

Figure 1. Farm gate nutrient flows - the nutrient balance is equal to nutrient inputs (N entering
the farm in fertiliser, feed, manure etc.) minus nutrient outputs (N leaving the farm in milk, meat,
crops, manure exports etc.).

Nitrogen balance (per hectare farmed), is used as an indicator of the potential magnitude of N
surplus which reflects the risk of nutrient losses all other things being equal. It is calculated on the
basis of N inputs less N outputs on a per hectare basis at the farm gate level. Whole farm nitrogen
balance calculation, expressed as kg N per hectare is as follows;

Total N Imports (kg) - Total N Exports
Eq.1 Nitrogen Balance (kg N/ ha) = (kg)
Grassland Area (ha)

On dairy farms the nitrogen balance is typically a positive number and indicates how much surplus
N, over and above what is being removed (exported), is being inputted per hectare. The higher
nitrogen surplus the less efficient the farming system is in relation to N use.

Nitrogen use efficiency (NUE) is used to highlight the proportion of N retained within the farm
system (N outputs / N inputs). This is a generic measure allowing comparison across disparate farm
types at the farm gate level. Whole farm nitrogen use efficiency (NUE), expressed as the percentage
of N inputted that was recovered in outputs (exports).

Total N Imports
Eq.2 Nitrogen Use Efficiency (%) = (kg) X100
Total N Exports

(kg)

On dairy farms the NUE is typically low (<30%) and indicates that a small proportion of nitrogen
inputs are actually recovered in the end products milk and meat that are sold. The remainder of
the N either stays within the farm (taken back up by the grass or stored in the soil) or is lost from
the soil (to water or to the atmosphere).
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Nitrogen use per unit of output produced is a measure derived so that the total N used on the farm
can be decomposed into components relating to each of the farm’s main outputs (milk, cattle live-
weight and crop outputs). For dairy systems, it is also expressed in kg of milk produced per kg of N
surplus.

Milk (kg milk solids)

Eq.3  Nuse per unit product
(kg milk/ kg N surplus) = Total N Imports - Total N Exports (kg)

What are the current levels of N efficiency on Irish dairy farms?

Nitrogen balance: The average N balance across all dairy farms (excess of N inputs over outputs)
is on average 171.9 kg N surplus per hectare in 2017. Figure 2 indicates that there is much higher
surplus N per hectare on dairy farms that for other farming systems. This is because dairy farms use
higher levels of N inputs per hectare, but recover a much smaller proportion of this N in the final
output which is primarily milk.

N Balance

Tillage -

Sheep -

Cattle -

Diary -

50 100 150
N Surplus (kg) / ha

Figure 2. Nitrogen balance per ha for Irish farming systems in 2017 (Teagasc, 2019).

0 200

Nitrogen use efficiency: The average dairy farm has a NUE of 24.4%. Figure 3 indicates that farms
with better economic performance (top) had higher levels of NUE compared to other farmers,
with the largest variability in NUE prevalent among farms with the lowest economic performance
(bottom third).

Top Middle Bottom

Figure 3. Nitrogen use efficiency (NUE %) on Irish dairy farms. Farms are segmented into the
top, middle and bottom performing thirds based on gross margin per hectare (Teagasc, 2019)
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Milk production per kg of N surplus. The average farm currently produces 71kg of fat and protein
corrected milk (FPCM) per kg of surplus nitrogen. More N efficient milk production was linked with
higher economic performance, with farms in top performance category producing more milk per
kg nitrogen. Since 2015 the milk production efficiency relative to N inputs has improved (Figure 4).
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Figure 4. Milk production (FPCM) per kg of nitrogen surplus between 2012 and 2017.

How can we improve N efficiency on dairy farms?

Future pasture-based dairy systems will continue to be dependent on highly productive pastures
combined with efficient cows (Table 1). Substantial additional gains in farm profitability can be
achieved on most farms through refinement of Irish grazing systems and increasing N use efficiency.
While the greatest gains in farm profitability will come from increasing pasture production and
utilization followed by conversion to milk fat plus protein (milk solids; MS), and this will also help
to improve environmental efficiency. Lower N fertiliser use and concentrate feed imports, greater
exports of agricultural products (milk and meat) and relatively high stocking rates have been shown
help to drive increased NUE on dairy farms.

A reduction in N fertiliser of 10 kg per ha will reduce farm GHG
emissions by 1% and improve income by €10 / ha.

Improvements in NUE and pasture productivity can be achieved by utilizing manure N sources
efficiently, including low emission slurry spreading application methods, using the right N fertiliser
type (protected-urea) at the right-rate and the right time, improving grazing management,
reseeding poorly preforming swards and improving soil fertility to optimum levels.

Table 1. Performance indicators for current average, top performing and future dairy systems.

NES' Average Top 10% Future Target
Fertiliser N (kg chemical N/ha) 180 250 150 - 250*
Grazing season length (No. days/cow) 235 265 280
Stocking rate (LU/ha) 2.1 2.3 2.8
Pasture utilised (t DM/ha) 7.3 9.6 13.0
Conc. Supplementation (kg DM/cow) 1,050 910 500
Fat plus protein (kg sold/ ha) 825 1,021 1,350
Total production costs (€/kg milk solids) 4.10 3.50 3.00
Total GHG emissions (t CO2 eq./ha) 9.2 13.9 12.6
GHG emissions intensity (kg CO2 eq./kg FPC milk) 1.14 1.00 0.71
Total Ammonia emissions (kg NH3 eq./ha) 46.9 65.1 46.2
Ammonia emissions intensity (kg NH3 eq./’000 kg FPC milk) 6.2 4.8 2.6
Nitrogen surplus (kg N /ha) 164 225 160
Nitrogen use efficiency (%) 25 26 35

INFS: National Farm Survey (2015 to 2017).
*Where an overall sward white clover content of 25% is achieved, chemical N can be reduced to 150 kg/ha
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Decisions around early season N fertiliser applications

In particular early season grass growth (January/February) is variable and response to early N are
often very low leading to poor recovery of applied N. Therefore careful consideration of soil and
prevailing weather conditions is needed prior to applying N early in the growing season. Early N
applications need to be decision based rather than calendar based. The application of lime on acidic
mineral grassland soils is vital to optimize the soil pH to > 6.3 and to ensure efficient use of applied
nutrients. In addition, where soils are maintained within the optimum soil pH range, productive
grass and clover persist for longer, resulting in reduced need for frequent reseeding and increased
C sequestration.

The following guidelines should help to improve decisions around early N fertiliser applications.

5 ®

1. Refer to Teagasc guidance on the application of early N.
2. Check weather forecast prior to making fertiliser N applications.

Don’t apply fertiliser N before the end of the prohibited spreading period.
Never apply fertiliser on waterlogged or frozen soils.

* Check the soil moisture deficits (SMD) for your area and only spread if SMD is i
greater than zero 2
*  Only apply fertiliser N when soil temperature is greater than 5°C and rising 3. Don’t apply fertiliser if a yellow rainfall warning is in place or is forecast within
* Do not spread where a yellow rainfall warning has been issued by Met Eireann fhe fiext 48 houre:
4. Never apply fertiliser into buffer margins & know your buffer margins.
5. Delay N on bare fields (<400 kg DM/ha); instead spread on fields with 5cm

Do’s
Don'’ts

3. Targeting fields for early N:

Ryegrass / recently reseeded fields with early N first

Drier, free draining fields for early N

Fields with a grass cover of greater than 400kgDM/ha or 5cm
Fields with optimum soil fertility i.e. good P and K status, pH > 6.2

. Replace chemical N fertiliser on approx. 173 of the farm with cattle slurry. Target

(cover of 400 kg DM/ha) grass cover or greater.

6. Don't apply fertiliser N on fields that receive slurry in first round.

7. Don’t apply more than 30 kg/ha (24 units/ac) in 1st spilt in late January/ early
February.

8. Don’t apply more than 90kgN/ha in total up to early April.

slurry applications to fields with low P & K levels; 25m3/ha (2,500gals/ac) will
supply ~25kg /ha (20 units/ac) of available N.

5. Apply up to 30 kg/ha (24 units/ac) in 1st spilt in late January or early February and
avoid fields that have received an application of cattle shurry.

6. Link your early N application strategy with spring feed budget for the farm

. Use protected urea for early N applications.

8. Calibrate and maintain your fertiliser spreader in good condition.

~

Implications for dairy farms

Dairy systems are the most intensive in terms of N imports, however, dairy farms perform
relatively well in terms of NUE compared with other livestock farming systems. Dairy production
has lower N emissions intensity (i.e. kg N emissions / kg product) compared to meat production
systems, mainly due to it high productivity. This has important implications if a balance is sought
between agricultural production and environmental source pressure at the farm scale, but also at
the landscape, regional and national scales.

However, in absolute terms, dairy farms exert the greatest N source pressure in terms of both surplus
per ha and estimated national aggregate agricultural surplus (~111,200 t N per year), equivalent to
~43% of the total agricultural N surplus from only 21% of the total utilisable agricultural area.

Improving the N efficiency in dairy systems is a significant challenge for the future. Intensive milk
production systems must become more sustainable with lower nutrient surpluses and increased
emissions efficiency. Irish dairy farming systems can grow sustainably based on combining highly
productive swards and high genetic merit dairy cattle consuming a predominantly pasture diet.
Considerable gains in both farm profitability and environmental efficiency can be achieved through
improving NUE by incorporation of white clover into grassland swards coupled with optimum soil
fertility, the use of protected urea fertilisers and low emissions slurry application methods.
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Increasing N use efficiency: Protected urea
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Summary

® Switching from CAN to protected urea and from splash-plate to low emissions slurry
spreading are two of the most practical and cost effective options that will significantly
reduce emissions from dairy farms.

® Drotected urea grows the same amount of grass as CAN while being very cost competitive.

® Low emissions slurry spreaders can deliver 3 extra units of N per 1,000 gal slurry compared
to splash-plate.

® Low emissions slurry spreading reduces grass contamination and allows for more targeted
application of slurry to paddocks that require slurry the most.

Introduction

Nitrogen (N) is by far the most widely applied and relied upon nutrient on Irish dairy farms. It is
essential to grow large quantiles of pasture to sustain our spring calving ‘grass to milk’ based system
of dairy production. National N fertiliser usage has increased in recent years due primarily to
expansion of the dairy industry post quotas with over 370,000 extra dairy cows in the country now
compared to in 2009 (CSO, 2019). Irish agriculture has been given the target of reducing greenhouse
gas emissions (GHG) by 10-15% by 2030 and ammonia emissions by 5% by 2030. Agriculture
accounts for a third of national GHG emissions and >98% of national ammonia emissions. As a
result agriculture will need to play its part along with other sectors such as transport and energy
to meet the national commitments our Government has agreed to at EU level. Adhering to these
targets will require a new focus on improving the efficiency of how we use N on our farms. Moving
from using CAN and normal urea to protected urea and from splash-plate to low emission slurry
spreading techniques have been identified by Teagasc as two of the most practical and cost effective
options to increase N use efficiency and reduce emissions from farms. This paper discusses the most
recent research conducted on both protected urea and low emission slurry spreading and how they
can be incorporated on to dairy farms.

Protected urea
What is protected urea?

Protected urea uses the same granule as the normal urea that we have been spreading for years.
The only difference is that a protection in the form of a urease inhibitor has been added to the
granule. The most common inhibitor used is called NBPT. Teagasc has done extensive published
research using this urease inhibitor, and newer inhibitors also hold future potential. The urease
inhibitor 2-NPT is now on the market with potential for NBPT+NPPT to also join the market. These
inhibitors make urea safe from ammonia-N gas emissions which means that more of the fertiliser
N is available for grass growth.
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How does protected-urea compare to normal urea and CAN?

Teagasc has conducted a large amount of work comparing protected urea to normal urea and
CAN. Trials conducted by Teagasc Johnstown Castle measuring grass yield, GHG emissions and
ammonia-N emissions where conducted at three locations across the country (Cork, Wexford and
Down) for two growing seasons to represent a range of soil and weather conditions at different
fertiliser N rates. The trials found that protected urea produced the same amount of grass as CAN
(Figure 1) and has higher N use efficiency than normal urea due to reduced ammonia emissions.
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Figure 1: Grass yield from plots receiving either CAN or protected urea at three locations across
Ireland. Source: Forrestal et al., 2017 & Harty et al., 2017. No significant difference in grass yield
between fertilisers.

These trials also critically found that protected urea had 71% lower GHG emissions than CAN and
79% lower ammonia-N emissions than urea. When these lower emissions from protected urea are
compiled with the large volumes of annual fertiliser N sales in the country is has the potential to
offset the GHG emissions of over 100,000 dairy cows depending on the amount of CAN that is
changed over to protected urea.

More recent work carried out by Teagasc Moorepark compared CAN and protected urea in two
locations (Fermoy and Clonakilty) over nine grazing rotations in 2019 (Figure 2). Fertiliser N was
applied at two rates, either 150 kg N/ha or 250 kg N/ha.
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Figure 2: Effect of different fertiliser types on pre-grazing grass yield across nine grazing rotations
in 2019. NBPT = Protected urea.
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The initial results from this grazing trial agree with the results of the earlier Teagasc plot work
showing that there was no significant difference in total grass grown between the different fertiliser
N types. However a reduction in fertiliser N application rate from 250 kg N/ha to 150 kg N/ha
reduced total grass growth by 911 kg DM/ha over the nine rotations. This reinforces the fact that if
we are to reduce emissions at farm level and maintain similar levels of grass growth the first thing
we need to focus on is changing fertiliser N type to protected urea.

Where does protected urea fertiliser fit in?

Protected urea is suitable for spreading throughout the whole grazing season and can be used on
silage and grazing ground. The place to start with protected urea is the rotations where straight N
or N+Sulphur is spread. Standard N:P:K products can be used in other rotations depending on your
fertiliser plan. Remember that if you use protected urea and growth is excellent response will be
excellent, on the flip side if growth conditions are poor due to temperature or moisture response
may be limited, this will be the case for all N fertilisers. Bear this in mind if trying it for the first
time. At present protected urea comes as straight N (46%) or in a compound with potash and/or
sulphur. The available compounds with protected urea at present include:

e 40% N + 6%S
e 38%N + 7.5%S
e 35%N +10%S
o 29-0-14+2%S
e 29-0-14+3.5%S

The Teagasc Johnstown Castle Soil Fertility website gives examples of fertiliser plans incorporating
protected urea and a list of protected urea products for which evidence of efficacy is available
(https://www.teagasc.ie/crops/soil--soil-fertility/protected-urea/). This list will be updated as new
information becomes available. Some simple examples of areas where protected urea can be used on
dairy farms are shown in Table 1. Prices change but in 2018 protected urea costs around €0.95 per
kg N and was very cost competitive compared to CAN which cost around €1.05 per kg N.

Table 1: Examples where protected urea products can be built into fertiliser N programmes on
dairy farms

1st Cut silage 2nd Cut silage 1st N application | 21 day rotation
(Late Jan/Feb) in summer
Cattle Slurry* 3,000 gal/ac 2,000 gal/ac - -
Protected urea | 2 bags 1 % bags % bag 46% N/ac % bag 46% N/ac
product 38% N + 7.5%S/ac | 38% N + 7.5%S/ac or
% bag
29-0-14+3.5%S/ac?

! Cattle slurry spread by trailing shoe delivering 26 units N/ac for 1st cut silage and 11 units N/ac

for 2nd cut silage.

2 Useful on paddocks which are low in Potassium (Index 1 or 2).

Low Emissions Slurry Spreading

Introduction to the techniques

Low emission slurry spreading (LESS) machines include dribble bars, trailing shoes and slurry
injection systems. The key difference between the techniques is how they place the slurry in the
field during spreading (Figure 3).
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Figure 3: Slurry spreading techniques and their placement of slurry within the field during slurry
application.

Nitrogen efficiency

Low emission slurry spreading machines retain more of the N in slurry by placing the slurry
in narrow lines (Figure 3). This reduces the exposure of the slurry to wind and sun (i.e. drying
conditions) which can reduce the amount on N in the slurry being lost as ammonia gas by 30%.
Teagasc trials have investigated the N value of cattle slurry depending on the technique used and
timing of application (Table 2). Using either the trailing shoe or dribble bar improves the efficiency
of N within slurry by around 3 units of N per 1,000 gallons compared to using splash-plate.

Table 2. Units of nitrogen spread per acre depending on timing of cattle slurry application,
application rate and the application technique used.

Spring (units N/acre)

Splash-plate | Dribble bar & trailing shoe Injection system

1,000 gal/ac 6.5 8.7 10.8
2,000 gal/ac 13 17.4 21.6
3,000 gal/ac 19.5 26.1 32.4

Summer (units N/acre)

Splash-plate | Dribble bar & trailing shoe Injection system

1,000 gal/ac 3.3 5.4 7.6
2,000 gal/ac 6.6 10.8 15.2
3,000 gal/ac 9.9 16.2 22.8

A dairy cow will produce at least 1,200 gallons of slurry over a 16 week winter. 150,000 gallons
slurry produced on a 100 cow dairy farm has the potential to supply 1,305 units N (2.4 tonnes CAN)
if spread by trailing shoe or dribble bar in spring time vs. 495 units N (0.9 tonnes CAN) if spread by
splash-plate in summer time. We must start to take more account of the N within slurry if we want
to get the financial benefit of increased N use efficiency associated with LESS machines.
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The 1°* application of N of 23 units N/acre in late January or February can be replaced on a large
portion of the farm by applying 2,500 gal/acre of slurry with the dribble bar or trailing shoe i.e.
8.7 unit N/1,000 gal x 2,500 gal/acre = 21.75 units N/acre. This allows for the shifting of fertiliser
N applications to later in the spring where there is a higher grass growth response to fertiliser
N. Where slurry is applied for 1 cut silage to supply P and K the N value in the slurry should be
considered and taken off the recommended 100 units N/acre for 1** cut silage using the figures from
Table 2. For example, if 3,000 gal/acre of cattle slurry is applied by trailing shoe for 1** cut silage
fertiliser N application can be brought back to around 74 units N/acre i.e. (100 N units — 26.1 N
units from the slurry = 74 units N from fertiliser).

Grass contamination/grazing efficiency

A large added benefit of LESS machines is their ability to significantly reduce grass contamination
with slurry compared to the splash-plate. This allows for a shorter interval between slurry spreading
and grazing which is important during times of the year when grazing rotation lengths are short.
Slurry can be applied to covers of up to 1,200 kg DM/ha, whereas with the splash-plate we are
confined to the paddocks with low grass covers to avoid grass contamination. This allows for more
targeted slurry spreading to paddocks that need the slurry nutrients the most e.g. silage ground and
fields in index 1 and 2 for P or K. The ability to spread slurry into higher grass covers also increases
the area of the farm that can be spread with slurry in early spring when ground conditions allow.
This has advantages in terms of increasing the amount of slurry that can be spread which can help
to free up slurry storage during this period.

Recent demonstrations carried out by Teagasc has shown that cows prefer to graze pastures spread
by either trailing shoe or dribble bar compared to splash-plate. For the demonstration, slurry was
spread on three grass plots at a rate of 3,000 gal/acre using splash plate, dribble bar and trailing
shoe on the 9* March 2018. Cows were given access to the three plots 21 days later for a 2 hour
grazing period. The cows could move and selectively graze which ever plot they preferred. The cows
grazed the most grass from the trailing shoe plots followed by the dribble bar and then the splash-
plate (Figure 4).
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Figure 4. Post-grazing grass covers on field plots spread with slurry using different slurry application
methods. Grass cover was 1,200 kg DM/ha at time of slurry spreading and grazing occurred three
weeks after slurry spreading. Insert pictures shows level of grass contamination at time of slurry
spreading.
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Conclusion

Teagasc trials to date show that protected urea is growing the same amount of grass as CAN and
crucially, it ticks all the boxes when it comes to the environment. There are a number of options
available to incorporate protected urea into fertilizer plans and a move towards protected urea will
significantly reduce emissions from Irish dairy farms.

Low emission slurry spreaders have the potential to significantly increase the value of N in slurry
and have the added benefit of reducing grass contamination compared to the splash-plate. The N
within slurry must be taken into account when planning fertilizer applications if we are to increase
N use efficiency on dairy farms and get the financial benefit of N within slurry.
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Can white clover improve our farm-gate N
balance?
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Summary

Pasture-based milk production systems are the most cost-efficient feed systems in regions where
grass grows for most of the year. Incorporating white clover into pasture-based systems can
reduce the requirement for nitrogen (N) fertiliser application and can increase herbage dry matter
and milk production and improve N use efficiency. Improving N use efficiency (i.e. the ratio of N
outputs over N inputs) is a key objective in pasture-based milk production systems to optimise
N use and minimise environmental N losses. This paper reviews the benefits of incorporating
white clover (Trifolium repens L.) in pasture-based production systems and presents the results
of a study that examined the effect of grass-clover swards receiving 150 or 250 kg N/ha on milk
production and farm-gate N balance compared to grass-only swards receiving 250 kg N/ha over a
four year period. Annual herbage production was similar in all three systems. Annual milk solids
(MS) production was greater on the grass-clover treatments (1,337 and 1,373 kg MS/ha on grass-
clover swards receiving 150 and 250 kg N/ha, respectively) compared to the grass-only treatment
(1,261 kg MS/ha). The N use efficiency was similar on the two treatments receiving 250 kg N/ha
and was greatest on the grass-clover treatment receiving 150 kg N/ha.

Introduction

The objective of intensive dairy production systems is to maximise milk production from grazed
grass (Dillon et al., 2008). Irish dairy farms have the potential to produce up to 15 t herbage dry
matter (DM) per hectare (ha) per year over along growing season (O’Donovan et al., 2011), and this,
combined with a predominantly spring-calving, pasture-based system, puts Ireland at a competitive
advantage in terms of low cost feed production compared to most EU countries.

Perennial ryegrass (Lolium perenne L.) is the predominant forage species used in grazing systems
in temperate regions of the world (Fulkerson et al., 2007). It has long been recognised that white
clover (Trifolium repens L.) provides a forage nutritionally superior to perennial ryegrass and offers
an alternative to N fertiliser application or an additional source of N for the sward for herbage
production (Phillips and James, 1998). Intensive pasture-based systems usually rely on N fertiliser
to ensure adequate supply of good quality herbage for grazing animals. In grass-clover swards
increasing the rate of N fertiliser application can reduce sward clover content (Enriquez-Hidalgo et
al., 2018). Recently Egan et al. (2018) has succeeded in maintaining a high clover content in swards
receiving >200 kg N/ha per year.

Despite the positive benefits of N in pasture-based milk production systems, losses of N occur as it
moves through the system via N leaching to groundwater and emissions of ammonia and nitrous
oxide into the atmosphere (Ledgard et al., 1999). Nitrogen use efficiency is commonly used to assess
the conversion of N inputs into agricultural products and to indicate the risk of environmental N
losses (de Klein et al., 2017). In this paper whole farm N use efficiency is discussed and is defined as
N exported in animal products (milk and meat), manure or feed-crop, and expressed as a percentage
of total N inputs from fertiliser, imported feed, replacement animals and atmospheric deposition.
Nitrogen surplus (farm gate N-balance) is another indicator of N use efficiency in agricultural
systems and is calculated as the difference between total N inputs and total N outputs (kg N/
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ha per year; de Klein et al., 2017). Improving N use efficiency, i.e. the ratio of N outputs over N
inputs, is a key objective in pasture-based milk production systems to optimise N use and minimise
environmental N losses.

The objective of this paper is to provide an overview of the benefits of including white clover into
pasture-based production systems and to present the results of a recent study that investigated the
N use efficiency and farm-gate N balance of pasture-based milk production systems - grass-only
swards receiving 250 kg N/ha and grass-clover swards receiving 250 or 150 kg N/ha.

Benefits of incorporating white clover in grassland swards
Nitrogen fixation

White clover can fix N from the atmosphere and make it available for plant growth. Rhizobia
bacteria that live in nodules on the roots of the white clover plant exist in a symbiotic relationship
with the clover whereby they fix N making it available for plant growth using energy provided by
the clover plant through photosynthesis. Many experiments have been undertaken examining the
quantity of N fixed in grass-white clover swards. In frequently grazed swards (8-10 times per year),
up to 250 kg N/ha per year can be fixed. The rate of N fixation is influenced by the N fertiliser supply
to the sward and the sward clover content. Generally, an average annual sward clover content of at
least 20% is required for N fixation. In fertilised swards, as N fertiliser application rate increase, N
fixation generally declines (Figure 1).
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Figure 1. Nitrogen fixation (kg N/ha) on grass clover swards receiving 0, 60, 120, 196 and 240 kg
N fertiliser/ha annually over 3 years

Herbage production

Incorporating white clover into grazed grassland can increase herbage production. Research from
Clonakilty Agricultural College found that incorporating white clover into intensively managed
swards increased annual herbage production by 1.2 t DM/ha, on average, relative to grass only
swards (where both sward types received 250 kg N/ha) over a four year period and where sward
clover content was 23% (McClearn et al., 2019). Research at Moorepark shows that grass-white
clover swards receiving 150 kg N/ha grew the same quantity of herbage as grass-only swards
receiving 250 kg N/ha (13.7 t DM/ha).

Milk production

Grass-white clover swards tend to be higher quality in mid-season compared to grass-only swards as
sward clover content increases from May onwards. Clonakilty and Moorepark research both show
increases in milk and milk solids (MS; kg fat + protein) production from grass-white clover swards
compared to grass-only swards (Table 1).
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Table 1. Effect of white clover inclusion on milk and milk solids yield in the Moorepark and
Clonakilty grazing experiments.

Moorepark Experiment Grass-only Grass-clover Grass-clover

250 kg N/ha 250 kg N/ha 150 kg N/ha
Milk yield (kg/cow) 6,108 6,498 6,466
Milk solid yield (kg/cow) 460 496 493
Clonakilty experiment Grass-only Grass-clover

250 kg N/ha 250 kg N/ha

Milk yield (kg/cow) 5,222 5,818
Milk solid yield (kg/cow) 437 485

Nitrogen use efficiency

As discussed previously, N use efficiency is hugely important in grazing systems as N is a key
nutrient lost from our systems. Nitrogen use efficiency is influenced by many factors including N
fertiliser application rate, quantity and crude protein content of concentrate fed and N removed
from the system in milk and meat. The national average N use efficiency on dairy farms in Ireland is
22.9% (Buckley et al., 2016). This figure was calculated using National Farm Survey Data from 150
dairy farms.

The N use efficiency of a farm systems experiment undertaken at Teagasc, Animal and Grassland
Research and Innovation Centre, Moorepark, Fermoy, Co. Cork from 2013 to 2016 was examined
using a farm gate N-balance model. The experiment compared herbage and milk production from a
grass-only sward receiving 250 kg N/ha per year (Grass250) and grass-clover swards receiving 250
or 150 kg N/ha per year (Clover250 and Clover150, respectively). A separate farmlet was established
and permanently fenced for each of the three sward types (treatments). Nitrogen was applied to
all treatments in each rotation as urea (46% N) until the end of April and as calcium ammonium
nitrate (27.5% N) from early May to mid-September. All treatments were stocked at 2.6 cows/ha. In
February each year spring-calving dairy cows were selected from the Moorepark herd and blocked
according to calving date, lactation number, pre-experimental daily milk yield and daily MS yield,
and then randomly assigned to one of the three treatments. Cows remained on their respective
treatment for the full lactation each year. Concentrate supplementation to each group was the same,
and was fed predominantly in spring and late autumn. Cows rotationally grazed swards, achieving
approximately nine rotations per year.

Measurements undertaken include annual herbage production, sward clover content and MS yield.
The Moorepark Dairy Systems Model (Shalloo et al., 2005) used the grazing management data,
sources and quantities of N inputs and types and quantities of N outputs from each treatment to
simulate the performance of the dairy production systems. The N inputs were purchased concentrate,
fertiliser, replacement animals and atmospheric deposition, and the N outputs were milk and
livestock. The N fixed by clover was not included as this was not N purchased into the system and
therefore did not pass through the farm gate. As stocking rate was the same in all systems it was
assumed that culling rate and calves sold from the farm were the same. The production data were
then used in an N-balance model (Ryan et al., 2011) to calculate N-use efficiency and N surplus.

Results and discussion

Herbage production was 13.6, 14.0 and 13.6 t DM/ha per year on Gr250, CI250 and Cl150,
respectively. Average sward clover content for the four years was 23% on C1250 and 27% on C1150.
Milk solids yield per ha was greatest on Gr250 and C1250 compared to Gr250 (Table 2). The N
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fertiliser application rate on the clover treatments did not affect MS production. Total N input
was greatest on Gr250 and C1250 due to the greater quantity of fertiliser N applied to these two
treatments compared to C1150. Milk was the greatest source of N output and was similar and greater
on the two clover treatments compared to Gr250 (Table 2). The N surplus was lowest on C1150 and
greatest on the treatments receiving 250 kg N/ha. Previous research has reported N use efficiency
for grass-only systems with 250 kg N/ha of 44% (McCarthy et al., 2015), similar to the current
study. When N application was reduced from 250 to 150 kg N/ha, N use efficiency increased from
40% to 59%, respectively. This study shows that incorporating white clover into grazing swards can
increase MS production. Additionally, reducing N application rate to grass-clover swards did not
reduce herbage production but increased N use efficiency.

The N fixed by clover was not accounted for in this N balance. It is likely that N available through
N fixation will increase the quantity of N available within the system and therefore increase the
surplus N (Cuttle et al. 1992), and reduce N use efficiency. Based on calculating the N fixed by
difference, the N fixation on C1250 was 26 kg N/ha per year and on C1150 it was 80 kg N/ha per year.
Including those estimates in the inputs reduces the N use efficiency of C1250 to 38% and C1150 to
40%.

Table 2. Milk solids (MS) production per hectare and farm gate N balance for three grazing
treatments - Gr250 (grass-only receiving 250 kg N/ha), C1250 (grass-clover receiving 250 kg N/ha)
and Cl150 (grass-clover receiving 150 kg N/ha).

Gr250 Cl1250 Cl150 s.e. P value

MS yield (kg MS/ha) 1261° 1373P 1337° 18.8 <0.05
Nitrogen inputs
Fertiliser applied (kg N/ha) 229 232 156 - -
Concentrate (kg N ha-1) 8 8 8 - -
Atmospheric deposition (kg N/ha) 9 9 9 - -
Replacement heifers (kg N/ha) 2.2 2.2 2.2 - -
Total N input (kg N/ha)* 2492 250° 175° 3.8 <0.001
Nitrogen Outputs

Milk (kg N/ha) 87* 94P 92b 0.9 <0.001
Cull cow (kg N/ha) 8.2 8.2 8.2 = =
Calf (kg N/ha) 3 3 3 - -
Total N outputs (kg N/ha)* 98: 105° 103° 1.3 <0.01
N surplus (kg N/ha) 1502 1452 72° 3.8 <0.001
N use efficiency (%) 402 422 59 0.7 <0.001
N surplus per kg MS produced
(kg N/kg MS) 0.12¢ 0.11° 0.0 | 0.004 <0.05

‘Inputs and outputs may not sum exactly to total figures due to rounding.

Conclusion

Incorporating white clover into intensive pasture-based systems at reduced N fertiliser input offers
potential to increase N use efficiency and reduce farm gate N-balance, without negatively impacting
on MS yield or herbage production.
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Making our dairy farm work for us

Frank Coffey

I farm on the banks of the river Maine, in a parish called Killeentierna next to Kerry airport. I'm
married to Siobhan, and we have four children ranging in age from 17 to 6. We have a crossbred herd
of 104 cows that produce 500 kgs milk solids at 3.70% protein and 4.70% butterfat. I am a member
of the CFS discussion group, and also currently chairman of Currow Coiste n’Og.

At a recent discussion group meeting, our group faciliator Denis Brassil asked me would I speak
at the National Dairy conference on the issue of work/life balance. Denis pointed out that a lot of
the things I do as normal, like finishing early in evenings, streamlining the business to make it run
smoother and having a life outside of farming, are a real struggle for other dairy farmers.

[ started farming once I left school and took over officially in 1994. I inherited a 40-cow herd, but
the thought of expansion was severely hampered as the farm at the time was “land locked”. I dreamt
of being a “big farmer”, of milking 100 cows and in as fast a time as possible.

Then in 1999, after five years of renting land away from the home block, and all the running and
racing associated with it, our lives were turned upside down when I lost my only brother to cancer;
he was 33 years old. It's amazing how this tragedy brought home to me what was I doing with all
this running and racing.

This life changing loss was the catalyst for me to really have a look at my work/life balance and tip it
more towards the life side. In 2000, Siobhan and I married and since 2002 we’ve been lucky enough
to have four children who are sport mad. In the following years, I got involved in a local discussion
group and became involved in training my eldest son’s football team (Currow GAA). Having 20 kids
waiting for me in a bus, going to a football game at six o’clock, really focused my mind on finishing
early in the evening. I quickly realized that the only way to finish early is to know what time you
need to start, count back how long each job takes and start then - even if it means starting the
evening milking at three o’clock!!!

It was also a couple of years before I got my appetite back for farming. Between opportunities of
leasing and buying land adjacent to the home block, the original dream of 100 cows seemed possible
again but this time it was going to happen on a way better work/life balance. Central to this was the
decision to crossbreed the whole herd for three years. This new animal brought the 6-week calving
rate up from 61% to 90% within five years. This enabled a certain time for calving, and all the cows
available for A.I during the first three weeks of May. They were a better type of cow for the system
I was aiming for. I then began streamlining the labour by going contract rearing the heifers and
getting the contractor in to take over the slurry and first fertiliser applications.

We've invested in the farmyard, making life easier. Between calving all the cows on woodchip, having
plenty of housing for calves and most recently investing in a new 16 unit milking parlor, everything
is aimed at making it as close to a one man operation as possible. Relief workers are brought in for
holidays and busy periods as required. Ours is a family farm. All the family are available to the farm
(if needed), whether it’s the oldest Gearoid doing the milking five or six times a week or the whole
gang involved in moving calves, the farm works for us rather than us being slaves to the farm

The expansion in modern day dairy herds at the moment is frightening. I've seen 300, 400 and 500
cow herds spring up. Between the burden of financial investment and time investment by young
farmers in these ventures, young farmers become old farmers very fast. We work in an industry that
when you go looking for extra work, it will rain it down on you. My wish for these farmers is that
when the young child asks Daddy to go to his matches, make time, and make it religiously every
week, because they are young for a short time. These times are what they will remember you for, not
for your dream of being a “big” farmer
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Making our farm work for us

Caitriona and Ed McHugh

Background

Coming from a situation where both Ed and I worked off-farm, and having tried dairying, then
sucklers, we returned to dairying in 2014 just as milk quotas were abolished.

Initially we were milking cows, buying quota and both working off farm. We had three small children
at the time and constantly needed to put €20,000 into the farm at the end of the year. An outbreak
of Leptospirosis in the herd made it decision time. We had a poor quality of life. Ed would milk in
the morning, go off and do a day’s work, come home in the evening, eat his dinner and then head
out to the farm for the evening (including milking the cows).

The weekends were taken up catching up on the jobs that weren’t done during the week — fertilizer
spreading, cleaning sheds, fixing leaks, putting up fences. He was missing out on the children and
they were missing out on him

We just accepted it that that was the way it had to be until Leptospirosis hit...behind every negative
lurks a positive. Decision made, we sold the cows and the quota but after buying it we had to sell it
back to the national reserve and so got very little for it.

We stocked the farm with Friesian bulls at the time - the best decision we ever made. Not pretty to
look at, but they almost tripled in value and this allowed us to start buying our suckler herd. The
decision for this was that Edmond could still continue to work off farm with a lot less hours needed
on the farm.

We established a lovely suckler herd of Limousin / Charolais cows and we both continued to work
off farm - Edmond in the building trade which was booming at that time and I part time clerical.
Things were going ok; the work life balance was good but we were still buffering the farm accounts
with off farm income.

Edmond always wanted to go back to milking; he had been in discussion groups in the past and felt
initially we had the wrong type of cow requiring too many inputs and fertility was an issue.

Again with the abolition of quotas and a down turn in the building industry we needed to look to
the farm for potential income not just to cover its own upkeep and costs. But to buffer our income
I had changed careers and was working from home now doing employment law fitting my work
around home. I got involved with the decisions about the farm at this time and felt Edmond needed
the support to make this big change because he was the one who would be giving up or reducing
his off farm income. The children were much older by now — Frank (19), Aileen (17) and Brian (15).

Decision on cow type

Edmond would have researched the type of cow he wanted with high solids, good fertility and low
maintenance and therefore we sourced our 70 crossbred in-calf heifers from the one farm, again
being cautious of disease outbreak.

I got great satisfaction seeing the stock arrive to our out-farm and when Edmond was gone to work
I would go down and move the strip wire to allocate fresh grass to them every morning. At this stage
I had invested in a pair of wellies (something I had never had) and wet gear.

I would then go back home and do a few hours work for the company and work my day around the
children coming in from school, dinners, sports, and probably finish off in the evening time logging
on and checking emails.
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I very quickly realised the best part of my day, other than the children coming in, was being down
with the heifers. Ed was happy knowing they were checked daily.

The seed was planted...

The eureka moment

They duly calved down with me taking an active role ...... shopping list in hand ...... gloves, iodine,
wash up liquid for the farm, bottles, teats ..... anything that was required I saw it as part of my day
to make sure it was on hand. One morning, walking away from the calving house, wheelbarrow in
hand I realised this is what I wanted to do and if I could learn to milk I could be the one to stay at
home, give up work, and let Ed off to work.

Every little thing I did on the farm was so appreciated by Ed. Having everything to hand, bottles and
feeding buckets washed, cleaning out the calf sheds every morning while he was cleaning cubicles
...... working together ...... this is what it’s all about.

We achieved our goal as regards cow fertility having a calving interval of 368 days in 2018 and a
6-week calving rate of 78%. These are key drivers of profitability allowing us to get more grass into
the cows and limiting our expenditure on replacement heifers.

A profitable business

This venture had to make money. It had to cover my off-farm income. We had to go up in cow
numbers. [ had been doing our accounts, simply on an excel file. So with that information to hand,
[ knew what it cost to run the house and I knew what it cost to run the farm so we had to earn that
money. Our next big challenge was figuring out how to make the farm run as efficiently as possible
to generate that amount of profit (money).

In 2018 the herd averaged 433kg MS/cow on 1.2 tonnes of meal. This was of course distorted
due to the prolonged wet spring shortly followed by the most severe drought this farm has ever
experienced severely affecting grass growth. This year we are on target to produce almost 10% more
solids on 700kg meal/cow.

Having no machinery, other than a tractor, fertilizer spreader and yard scraper we contract all
machinery work out and know the costs of doing this.

We knew from being in our Teagasc farm discussion group that grass was the cheapest and best feed
for the cows. So we concentrated on growing more grass. I took on the role of grass measuring and
this alone has not only helped us in growing more grass but extended our grazing season.

Together with the PastureBase app we can manage our grazing platform on a weekly basis using a
graph to show what paddocks are next to be grazed and it also acts as a fertilizer planner as anything
grazed gets fertilized. This year we have grown over 15 tonne grass DM per hectare to date.

Contract rearing

With the decision made for me to give up off farm employment, we looked at ways to increase our
herd but having been let down with promised land for leasing we looked again to Teagasc and their
advisor Gerry Cregg with regard contract rearing our heifers.

This has proved to be very successful for us. It frees up land so we can milk 15 more cows. The rearers
are excellent at their job of meeting weight targets, animal health and insemination rates. This is
our second year to contract rear and this year all heifers have returned to us in October in calf.
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Farm performance and profitability

In 2018 we achieved a Net Profit/Ha of €1,852. While 2018 was an extremely challenging year,
we have identified areas to pursue in order to improve on this figure. If 2018 taught us anything,
it taught us how important it is to have a fodder reserve. We spent €400 per hectare on bought
in fodder last year. This year we will also save money on purchased concentrates, while increasing
solids by almost 10%. We realise that we need to work hard on resilience in our feeding strategy
going forward.

Key elements in making our farm work for us
¢ Defined start and finishing times
e No machinery

e Grass measurement and management

Contract rearing heifers

¢ Knowing our running costs

There has to be a start and a finish time to each day. For us, milking is the starting point and milking
is the finishing point. I made a clear decision that I was going to be finished each evening at 6pm.
I'm in the pit in the morning at 7.30am and out to milk at 4.00pm in the afternoon. I honestly think
this in itself has sold our farm life style to our youngest son Brian. He sees that you can have a great
work/life balance if you apply yourself.

This is very easy for me to say because there are two or three of us involved. Brian has never missed
a hurling training, Edmond is free to head to games and I'm free to head off with my friends so there
is no need for anyone to struggle or miss out on anything.

As much as possible all work is done Monday to Friday with only the milking left to Saturday and
Sunday.

Any one of the three of us can milk on our own. The yard is set up and a 14-unit milking parlour with
no bells or whistles has us milking 100 cows in the hour.

Our other children are often called on when they are home to give a hand with the milking as I feel
it’s important that they are included and given the opportunity in case it is something they might
pursue in later years.

We have achieved all that we set out but will continue to strive for improvements in all areas,
specifically genetics. The size of the farm and the number of cows are right for us at the moment.
We never felt we would move forward and expand or put in extra infrastructure until we had the
home farm humming so who knows what the future generation might decide to do.
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Lean dairy farming: making it happen

Ryan A.', Ahearne A.%, 0’Connor P.? and Beecher M.?

! Animal and Grassland Research and Innovation Centre, Teagasc Moorepark, Fermoy, Co. Cork, Ireland.
2 Scart Dairy Farm, Cappagh, Dungarvan, Co. Waterford.
3 Animal and Grassland Research and Innovation Centre, Teagasc Grange, Dunsany, Co. Meath, Ireland.

Introduction

The workload on many dairy farms has increased substantially in recent years; however management
practices and facilities have not been adapted to meet current requirements. This is especially a
concern during the busy spring period when exhaustion and burn-out can occur due to the sheer
volume of work undertaken.

Lean production is a Japanese approach to management that focuses on cutting out waste, whilst
ensuring quality. The original Lean concept of work flow dates back to around 1910 and is attributed
primarily to Henry Ford and later popularised by Toyota in Japan. Lean was previously seen as
a collection of tools and techniques, but it is now widely recognised as a fundamental business
philosophy. It has been modified and applied to several industries, such as construction, healthcare,
software and agriculture. The application of ‘Lean’ principles to dairy farming could improve work
practices thereby increasing overall labour efficiency and maintaining or even improving farm
performance.

Lean aims to make the work simpler to understand and manage by identifying, reducing and
eliminating process waste in all its forms (Table 1). Wastes are any elements of activity that add
time, effort or cost but which do not add value. By removing waste from any process, tasks can be
completed in a shortened time period and at reduced cost. It has been shown that organisations
that consistently practice Lean are more innovative and competitive which in turn allows them
to be more profitable and sustainable. Any farmer can implement Lean but they must be willing
to change. It is one of the ways to create a higher performing farm business, increase customer
confidence by farming to a higher standard, and at the same time, improve the farmer’s way of life.

Table 1: Examples of each waste type on a farm

WASTE Type Example of WASTE types

TRANSPORT

Excessive movement Poor farmyard layout resulting in excessive

of raw material or product movement of cows, calves, silage, feed, fertiliser etc.

INVENTORY Excess sprays, drugs, grass seed, animals, machinery, fertiliser,
keeping cull cows for too long a time period, or having the above
mentioned items expire before they are used

MOTION Excessive movement of farmer e.g. walking, lifting, searching,

Excessive movement moving, carrying

WAITING Deliveries of meal, vaccines, contractors, machinery,

Anytime you are waiting Al technician, member of the farm team etc.

OVER PRODUCTION Overgrown grass resulting in poor quality

Producing too much Too much grass and not being able to use it

of anything

OVER PROCESSING Over-cooling of milk, recording too much information

Processing too much that is never used or duplicating paper work

of anything

DEFECTS Antibiotic milk, equipment and machinery breakdown,

Inferior quality lameness, low milk solids production, unhealthy cows

SKILLS Assuming a person knows how to do a particular skill and

Not utilising people or not explaining it properly, not training new employees

resources effectively correctly or at all
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Part of Lean management is to implement 5S which means having a place for everything and
everything in its place. This is very relevant in every aspect of farming and can be applied to many

areas such as the farm yard, calf shed, dairy, parlour, etc. There are 5 steps to 5S (Sort, Set, Shine,
Standardise, and Sustain). By implementing these strategic steps every part of the process will be
organised, clean, safe, and create a good image and enjoyable place to work in (Picture 1 - before 58,
Pictures 2 and 3 - after implementing 5S).

Standardisation is another area associated with Lean management. Creating a standard process
with clear instructions and graphics is essential on every dairy farm, particularly if there are relief
milkers and people working on the farm (Picture 4). If a standardised process is outlined and
explained to people and made visible at its point of use, then this will make it easier for people
working on the farm to do the job the way you want it done. Remember everyone has different
learning styles so this is a way of making the teaching process easier.

Visualisation is an important part of Lean management which should be part of every farm business
regardless of farm size. This can easily be created by having a work station with visual management
boards, designed with the farm team. Examples of information displayed on the work station are
(roster, key jobs for the week, near misses, to do lists, grass wedge, dry off cow list, milk production
report, list of things that went well or did not go well and any other information that is relevant to
the farm ). This should be displayed in a comfortable office on a large wall (Picture 5). The key to its
success is to have a weekly meeting (30 mins max.) beside this work station with everyone involved
on the farm. It will take a few months for everyone on the team to buy in to the process. Once this
is achieved it will be a key to the weekly management of the farm.

Case study - Aidan Ahearne

This case study focused on the milking process, implementing a 5S plan and creating a standardised
operating procedure.

Aidan Ahearne is farming in partnership with his father (Thomas) and his wife Lisa at the foothills
of the Comeragh Mountains close to Dungarvan, Co. Waterford. They are milking 207 spring-calving
crossbred cows on 82 hectares with a 4ha outside block. The heifer calves are contract reared and
brought back to the farm before calving. Most of the machinery work is contracted. The farm and
farm yard are well designed. Aidan employed Craig Kiely who worked full-time from February to
June and then did 6 milkings per week. Since June, Nickey Hayes milks every second weekend. Aidan
milks morning and weekends from calving to dry off in December. Craig milks in the evenings. The
herringbone parlour has 16 units (DeLaval) with automatic cluster removers. Cow exit gates can be
operated from anywhere in the pit and there is a manual drafting system. Milking is the most time
consuming task on a dairy farm and can account for 33% of the overall workload. With 13 rows, the
milking process including herding can take 3 or 4 hours per day which Aidan feels is unsustainable
in the long term. The recommendations are for 7 to 8 rows of cows for one operator in the pit and a
maximum of 1.5 hours milking. His goal is to maximise the efficiency of the current milking process
using lean practices, before investing in extending his parlour at some stage in the future.

The process

Before any improvements could be made, the inefficiencies or ‘wastes’ needed to be identified by
observing and timing the different steps in the milking process (Table 1). This was completed while
Aidan did the morning milking. The milking process was also videoed and played back to Aidan. This
was the baseline data and was used to identify the recommended changes.

From the data and observing the milking process, it was clear that Aidan had a very good milking
routine from the outset. He learned this skill from a previous milking skills workshop delivered by
Padraig O’Connor in Teagasc. He started attaching clusters at the front of the parlour once the first
four cows are in place. Aidan milked and sprayed in batches of 4-5 cows working his way down the
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parlour. This practice enables Aidan to open the row exit gate from the back of the parlour which
minimises filling delays that can occur between rows. He also used both hands to attach clusters to
help reduce repetitive strain injury. However, there were some obvious areas that could be improved.
Aidan left the parlour pit 14 times during the milking process mostly to bring cows into the parlour
and which was as a consequence of poor cow flow into the parlour. It would be useful to measure
the number of steps taken while milking. Another issue was slower milking cows. The rows with
slower milkers had longer row times, this also affected the subsequent rows times. Although it was
working reasonably well, Aidan was using hand-held bottles to teat spray his cows. He had four
bottles filled before milking but needed to change the bottle tops during milking as they were not
functioning properly. Aidan is also at risk from repetitive strain injury from the repetitive use of
the spray bottle. It is also well recognised that it is difficult to apply the correct amount of teat dip
using bottle sprayers. The recommended amount is 15ml of teat dip per cow and Aidan was applying
approximately 8ml per cow.

Recommendations:

After the initial observations of routines were made a number of recommendations were identified
for improvements.

1. Cow flow: remove blind ‘corner’ in collecting yard and cover gate with stock board (Picture 6)
Cow flow: hang gates that can be closed to make collecting yard smaller when needed
Reduce the number of times operator exited the parlour pit

Teat spraying system: invest in droppers or look at improving current system

A N

Slow milkers: mark these cows to ensure that clusters are attached as soon as they enter the
parlour, strip cows to stimulate milk let down, milk last, or cull

6. Visual management: add yellow tape to every 4th cluster as a visual aid to help with spraying
etc.

7. Create a 5S board in parlour pit - to hold items such as tape, cow markers, CMT paddle,
gloves, tail paint etc.

8. Create a 5S plan: dairy and plant room - implement every aspect of 5S

9. Fix leaky water pipe in the dairy and also one water hose in the parlour pit
10.Keep large water hose tidy and in line with the inside pit wall for safety
11.Complete cleaning and washing down of yards immediately after milking

12.Create a standardised operating procedure for the milking process

Actions and results

Ten days after the initial visit and discussions with the farmer (showing him the measurements
and video), the milking process was observed and timed to determine if the recommendations had
any impact on the milking process. In a short time the farmer implemented recommendations 1,
3-7, and 9-12. The results of the milking process before and after recommendation are presented
in Table 2. The full breakdown of results is included in Appendix 1. Removing the blind corner was
beginning to work as the cows got used to it. As a result Aidan had to leave the pit fewer times
thereby reducing the number of steps taken during milking. Extra teat spray bottles were purchased
and placed in two locations in the pit to reduce steps and more teat spray was applied. The washing
down and scraping of the yard now takes place after milking rather than after breakfast.

Although it may seem insignificant, 5 minutes for each milking was saved, equating to 70 minutes
per week and approximately 23 hours annually. The key is to measure as certain tasks may take
more or less time than perceived by the operator. The number of times exiting the pit was reduced
by 8, saving time and also reducing the effort required. As Aidan had an excellent milking process
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to begin with; the savings made here could be much greater on other farms. 5S (recommendation
7 and 8) gave structure and tidiness to the dairy and plant room as a result of clearing out the
unnecessary items, and creating places for the relevant items.

Table 2: Results of the milking process measurement before and after recommendations

Measurement Day 1 Day 2
First cluster on 07.08 07.08

Last cluster off 08.38 08.33
Cows treated for mastitis = =

Time taken to treat cow for mastitis = =

No. of times exited parlour pit 14 6

Number steps 7341

Milking duration 1hr30min 1hr 25min
Average row time 6min26 sec 6min04 sec
Milking process start time 06.40am 06.32am
Milking process finish time 09.40am 09.10am
Total time: milking process (hrs.) 3hr 2hr 38min

Discussion

This milking process showed very little waste. The transport wastes identified during the milking
process were some slow milkers which had knock on delays on subsequent rows. The inventory
wastes were the inadequate number of teat sprayers and the incorrect amount of teat spray being
applied. The motion waste was the largest waste identified which was the number of times exiting
the pit for this operator. Aidan was aware that he was often leaving the pit but was surprised how
often he was doing so, highlighting the importance of measurement. The waiting wastes identified
were the slow milkers.

An example of over processing could be using too much water and electricity in the wash up. This
process could be measured as part of another waste project to calculate water and electricity used.
There were no overproduction wastes identified on this milking process.

Aidan perceived the duration of the washing to be much longer than what was recorded. As a result
of this the washing is now completed after the milking rather than waiting until later in the morning.
Another waste which the industry must focus on is excessive use of water and inadequate washing
up processes. This was not visually observed on this farm, apart from some leaky water pipes in the
dairy which were subsequently fixed.

Cows were extremely relaxed at all times. They were allowed to leave the paddock and enter/exit the
parlour at their own pace. The paddocks for the morning grazing were set up the day before allowing
cows to go directly to the paddock after the morning milking. Only three dungs on average were
observed during milking indicating excellent operator management allowing cows to relax during
the process and requiring less washing afterwards.

Conclusions

The process of lean management was used for the milking process to identify waste and save time. 5S
was implemented in the dairy and plant room to improve the working environment. This particular
farm had an excellent routine already, but some small changes were still implemented and time
was saved. Measuring/videoing every aspect of the milking made the operator more aware of each




National Dairy Conference 2019 | 35

part of the process and saved time and effort as a result of implementing the recommendations.
The recommendations were made in conjunction with Aidan and as he volunteered for the study
he was willing and enthusiastic about implementing the recommendations. Aidan produced a high
quality product (high milk solids, consistently low SCC and TBC results), in a reduced time, in a
relaxed well organised work environment with little or no waste. This exercise can be repeated on
any dairy farm and should be included as a project for each participant in next year’s discussion
group agenda. Photos should be taken before and after implementing 5S. Display the ‘good’ photos
in the relevant areas to help everyone maintain the clean working environment to remind everyone
of a sustainable workplace.

Appendix 1: Lean Management recording sheet for milking process (Aidan Ahearne)
Date: 11th November @l’ PM milking Before changes After changes Improvement
No. of cows milking on recording day ~ 207 206
Pre-milking routine (hh:mm:ss) 00:01:07 00:01:00
Milking machine on (time) 07:06 am 07:06 am
First cluster on (time) (A) 07.08 am 07.08 am
Row times (first cow in to last cow out) hh:mm:ss hh:mm:ss hh:mm:ss
1 0:12:19 0:10:50 0:01:29
2 0:12:17 0:13:39 +0:01:22
3 0:13:39 0:12:55 0:00:44
4 0:12:24 0:12:38 +0:00:14
5 0:11:43 0:13:13 +0:01:30
6 0:11:18 0:13:13 +0:01:55
7 0:14:36 0:13:33 0:01:03
8 0:14:59 0:12:04 0:02:55
9 0:12:57 0:11:43 0:01:14
10 0:13:57 0:12:02 0:01:55
11 0:14:34 0:12:11 0:02:23
12 0:14:58 0:12:52 0:02:06
13 0:13:57 0:12:13 0:01:44
14(1cow) 0:06:22 0:05:18 0:01:04
Last cluster off (time) (B) 08:38 am 08:33 am 00:05
Time taken to treat mastitis cows (if any) 0 0
No. of times exited the pit during milking 14 6 8
Time taken for cluster washing 00:11:22 00:10:52 00:00:30
Wash duration (hh:mm) 01:37:15 01:37:15 Autowasher
Time taken to clean parlour after milking 0:24:36 0:13:57 0:10:39
Milking duration (hh:mm) (A-B) 01:30 01:25 00:05
Average row time (mm:ss) (milking duration/no. of rows) 06:26 06:04 00:22
Milking process (start time) 06.40am 06.32am
Milking process (finish time) 09.40am 09.10am
Overall time saved 00:16
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Appendix 2: Lean Management recording sheet for milking process

Date: AM or PM milking Before changes After changes Improvement

No. of cows milking on recording day

Pre-milking routine (hh:mm:ss)

Milking machine on (time) am/pm am/pm

First cluster on (time) (A)

Row times (first cow in to last cow out) hh:mm:ss hh:mm:ss hh:mm:ss
2

3

4

5

6

7

8

9

10

Last cluster off (time) (B) am/pm | am/pm

Time taken to treat mastitis cows (if any)

No. of times exited the pit during milking

Time taken for cluster washing

Wash duration (hh:mm)

Time taken to clean parlour after milking

No. of steps recording during milking

Milking duration (hh:mm) (A-B)

Average row time (mm:ss) (milking duration/no. of rows)

Milking process (start time)

Milking process (finish time)

Overall time saved

Picture 1: Plant room before implementing 5S Picture 2: Plant room after implementing 5S
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Calf rearing procedure

1. Heatwater to 37°C

2. Weigh out milk replacer (3 jugs feeds 5 calves)

3. Pour warmed water into the bucket up to the 1%
black mark

4. Add weighed out milk replacer to the water

5. Mix using a whisk

6. Once there is no lumps left add more warm water to
the 2" black mark

7. Place feeder on the gate and add milk

8. Ensure that all calves are drinking Picture 5: Example of a work station (visualisation)
9. Observe calves while drinking — refer to calf health

checklist S

Y|

10. Remove the feeder when the milk is gone and rinse \m]]"ﬂ-iiﬂ'ﬁ'1'1‘|ﬁﬂ'mi'hiu'q i
T —
with cold water first and squeeze each of the teats to i I

remove any milk

11. Wash the feeder using warm soapy water and

i

£ _@ 3 I

.. I

l” f
ensure all traces of milk and salvia are removed from H
the feeder and teats
12. Finally rinse feeder with cold water

13. Give calves concentrate (1 scoop = 2.5kg) and straw

Picture 6:
Blocking off open gate using stock board to improve cow
flow into the parlour

Picture 4:
Example of standard operating procedure (SOP)
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Opportunities in dairy farming: succession
and progression pathways

Peppard G.

Farm Business Structures Specialist, Teagasc

Executive Summary

There are a number of progression and succession opportunities via farm partnerships, long term
land leasing and share farming arrangements. These arrangements are attractive options to progress
the farm business but they all require excellent communication, detailed planning, and reliable
financial and legal advice.

Family partnerships are an excellent way to formalise the succession plans for the farm business.
Long term land leasing and contract heifer rearing provide excellent pathways for current dairy
farmers wishing to step back.

Since the abolition of milk quota, there have been great opportunities for young farmers to enter the
dairy industry whether through the traditional means of coming home to farm with their parents/
family or through collaborative methods such as registered farm partnerships, share farming, long
term land leasing etc.

On the other hand there are also a number of farmers who have no identified successor or family
member interested in dairy farming and they are at a stage where they would like to step back or
maybe even retire.

This paper will explore the options available to young farmers wishing to pursue a career in dairy
farming and also the opportunities for experienced dairy farmers who may be looking for additional
help or a change of structure for their farming business. In many cases these arrangements can go

hand in hand.

Registered Farm Partnerships: family situations

In many cases, parents are not in a position to transfer the farm to a son or daughter that has
returned home after completing their agricultural education. There are genuine reasons for this
and they are often based around concerns such as: family farm income, security for the parents and
other family members who still have to be provided for. These concerns can be alleviated by forming
a registered partnership between the parents and the son or daughter as an interim step before
considering full succession. There are very strong advantages to forming a partnership for both the
parents and the son or daughter.

Benefits to parents

The parents are not giving up control of the farm; they are sharing it with their son or daughter.
Ownership of assets such as land, buildings and entitlements are retained. These assets are licensed
for use by the partnership but only for the duration of the partnership. Assets such as stock and
machinery are transferred to the partnership and as a result, they become partnership assets. A
partnership gives the parents the opportunity to see how their son or daughter will get on, while
working on the farm with shared decision making and management. It also allows the parents to
have a “guiding hand” and share their experience and knowledge with their future successor. A profit
sharing ratio is agreed between the parents and the son or daughter. It is entirely up to the family
to decide what is equitable and fair in their own situation. At the beginning of the partnership
arrangement, the parents generally receive the larger share of the profits to meet with family and
financial commitments. As the years go on, this changes by agreement in favour of the son or
daughter as they assume more control and take on more responsibility for the farming business.
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Benefits to the young farmer

Being a partner in an arrangement where daily duties and management is shared between the
parents and a son or daughter is of great benefit to the next generation in the development of their
farming career. The key benefit of partnership to the son or daughter is that they have a real input
into decision making and the management of the farm. Psychologically, this is very important for
the young person in their development as a farmer.

The partnership also allows them to put the knowledge and experience that they have gained from
their agricultural education into practice on the home farm. It allows them to express themselves
and show their ability to their parents. It also increases their confidence and farming ability and
gives them experience of running the farm as a business, making the connection between the
outdoor work with the strategic and financial management of the farm. Responsibilities are shared
on an agreed basis through the on-farm agreement and a profit share for both the parents and the
son or daughter is also agreed as above. This ensures that both parties have a vested interest in the
farm business.

Registered Farm Partnership: non-family

Partnership with other farmer(s) may offer the opportunity for increased scale in a sustainable way.
This involves a number of factors such as: making use of the existing facilities on farm which may
reduce the level of capital expenditure; a wider skills mix; increased labour availability and efficiency.

A key strength of registered partnerships is that it facilitates expansion without having a negative
impact on lifestyle. Even in the absence of expansion, partnerships improve work life balance
through a fair and even distribution of workload between the partners. The real reward for a good
work structure is the ability to have adequate time for family and other personal interests. A shared
and structured workload creates the flexibility to be able to plan time off for family events and
holidays.

When two or more people come together in a partnership, they each bring a different knowledge
and skill set to the partnership business. Discussion among partners often generates better decision
making as ideas are teased out and explored better in this process.

Incentives for the formation of registered farm partnerships

There are a number of incentives in place to encourage individual farmers and farm families to
consider partnerships going forward as an interim step to full succession. There are both financial
and taxation benefits. The financial advantages are for both the parents and the son or daughter.
Splitting farm profits between multiple parties helps to reduce the income tax liability. Succession
farm partnerships provide an annual income tax credit of €5,000 for up to five years. To avail of this
credit the partnership must complete a farm business plan in the form of the Teagasc My Farm My
Plan booklet and complete a separate legally binding succession agreement in which it is agreed to
transfer a minimum of 80% of the farm assets between year 4 and 10 of the partnership agreement.

On-farm investment schemes

Under the present on-farm investment schemes, registered partnerships may qualify for a doubling
of the grant investment ceiling. A young trained farmer who is less than five years farming and
under forty years of age with the required Level 6 in agricultural education may qualify for a 60%
grant under TAMS II on qualifying farm investment. Registered partnerships that do not involve
a young trained farmer may also qualify for a doubling of the investment ceiling at the 40% grant
rate.
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Basic Payment Scheme

Under the Basic Payment Scheme, there is a 25% top-up for young farmers under 40 years of age
and who have set-up farming in their own right in the previous five years. The payment is made for a
maximum of five years. Young trained farmers in partnership with their parents may qualify for this
top-up on the number of eligible hectares declared each year subject to a maximum of 50 hectares.
This 25% top-up is based on the national average payments and equates to approximately €60 per
hectare. This gives a potential of €3,000 per year for five years where the maximum of 50 hectares
applies.

Taxation benefits

Stock relief is a pre-tax adjustment to farm profits and can be of great value where stock numbers
are increasing on the farm. The current normal rate for farmers is 25%. Young trained farmers are
eligible for 100% stock relief in the first four years after initial set up. A registered partnership allows
a young trained farmer to avail of 100% stock relief for the first four years after the partnership is
set up. In addition to this, enhanced stock relief may be claimed by the other partners in a registered
partnership at the rate of 50%.

In a registered farm partnership, the profits are split between the parents and the son or daughter.
This can result in a net tax gain for the family as it maximises the income declared at the lower rate
of tax. Both the parents and the son or daughter make separate tax returns and therefore the tax
limits apply separately. All the taxation benefits combined are subject to an overall limit of €70,000.

Requirements for successful partnerships

For effective partnerships, both parties must clearly understand and be committed to the concept
of partnership. The arrangement must be to the benefit of all the parties involved. All parties must
have an input into the management of the farm on a daily basis. That is the essence of a good
partnership. To achieve this, a lot of preparation work is required by the potential partners and it is
during this period that they get to know one another and trust begins to build as they decide that a
partnership is right for them. Both parties must be willing to work side by side on a daily and weekly
basis. Like with any major decision, financial and legal advice should be sought in preparing to form
a partnership or any other collaborative arrangement.

Share farming

The key distinguishing feature between share farming and a partnership is that two completely
separate farming businesses operate on one area of land. The concept remains the same across all
enterprises. In a share farming agreement, the farm produce (grain, beef or milk) is sold and each
person gets an agreed proportion of the sale proceeds. All receipts and payments are split between
both people as set out in their written agreement. They both calculate their own separate profits
from the arrangement.

The starting point for this arrangement is a financial budget to cover potential income and
expenditure from the enterprise. Each person must complete a financial budget/cash flow plan for
their own respective businesses to make sure the venture makes financial sense.

Share farming as a structure could suit where the landowner no longer wants to be involved in
the day-to-day running of the farm but will retain an interest in the farm performance. The share
farmer generally provides all of the labour and in some cases, the livestock and/or machinery. The
landowner provides the land and the facilities required for the dairy enterprise to be successful.
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Benefits to landowners

Share farming provides an opportunity for older farmers who want to continue farming and do not
want to retire. Through share farming, they can enter into an arrangement with a younger person
to share the workload, income and costs of production. It is an opportunity for the landowner to get
involved in a business arrangement with a young motivated person who will bring attributes that
can include new skills, a strong work ethic, modern technology and a desire to develop a profitable
enterprise. This comes about as share farming by its nature, means that both parties have a vested
interest. Therefore, in this type if arrangement, the physical and financial performance of the farm
increases rather than declines.

Benefits to share farmer

Share farming opens up the agricultural industry to new talented people who want to have a career
in farming. This arrangement provides the share farmer with a career opportunity or an entry
into farming. It allows a young person to build their own independent business and the potential
to grow their own income from farming. This provides motivation to the share farmer as there is
opportunity to reward ability and efficiency and will benefit both parties in a successful agreement.

The share farmer must be a highly motivated individual, with a clear understanding of what this
arrangement can deliver for them. This must be supported by a credible business plan, not for the
entire farm but for the share farmer’s side of the business. In order for them to build a businessin a
tax efficient way, they must prioritise the investment of any surplus profit in stock while also having
a reasonable and acceptable standard of living.

Long-term land leasing

Long-term leasing is a growing feature of Irish farming due mainly to the income tax incentives
available to the owner of the land. The key benefit to the lessor is that the income received from a
long-term land lease and the value of any Basic Payment Entitlements is tax free income subject to
the limits in Table 1 below. These limits can be doubled where the land is jointly owned. Another
key benefit is that the lessor can qualify for retirement relief on capital gains tax when they do
transfer the land to a family member or sell on the open market provided all other conditions have
been met. By entering into a long-term land leasing arrangement, the landowners are providing a
better incentive to the lessee to make investments in the land such as reseeding, liming, fencing,
and possibly infrastructure. The key benefit to the lessee is the security of tenure to expand their
business and even undertake capital expenditure on the land if term and rental price allow this.

Benefits to lessor

The key benefit to the lessor is that the income received is tax free subject to the limits set out in
Table 1.

Term of Lease (Years) Max Tax free Income/year (€)
5-7 18,000
7-10 22,500
10-15 30,000
>15 40,000
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Benefits to lessee

The key benefit to the lessee is that the long-term lease provides security of tenure. This allows the
lessee to plan the farm business with more certainty. A long-term lease may increase the size of the
grazing platform and facilitate expansion of the herd, assuming good efficiencies already.

The extended term of lease allows better financial justification for any investment carried out with
long-term lease which can be up to 25 years.

Contract dairy heifer rearing

If a dairy farmer wishes to exit dairy farming, contract rearing of dairy heifers can provide an ideal
opportunity to use the skills of rearing replacement dairy heifers for another dairy farmer. Contract
rearing may also be an alternative to the traditional beef enterprises such as dry cattle or suckling
systems.

For contract rearing to be successful, it is critical that the rearer gets paid adequately to cover direct
costs and make a margin on the enterprise to cover their labour input. The advantages to the rearer
are that cash flow is more favourable as payment is generally paid by direct debit on a monthly basis
and there is no money tied up in stock, as ownership does not transfer to the rearer.

The various rearing periods need to be borne in mind when calculating and agreeing a rate of payment
between the parties. Rearing the calves to twelve weeks of age and over wintering animals are the
most expensive rearing stages in terms of cost and they also require a high labour input. The grazing
seasons are by far the least expensive and require less labour. In setting up these arrangements the
parties need to agree the start date and finish date of the term of rearing. If this is to be extended,
then the payment rate needs to be increased, especially where this leads further into the second
winter. Each party should draw up a budget to plan their own finances. A recording system to must
be used to monitor costs as the year goes on. Agreement must be reached at the start on which costs
are to be incurred by each party. This will determine the rate of payment per head per day.

The priority for the rearer is to cover costs and get adequately paid for his or her labour, but this
comes with responsibilities. The heifers must reach their target weight at housing, after the first
grazing season, at mating and approaching calving after the second grazing season.

Achieving these weight targets along with getting the heifers in calf are the dairy farmer’s priority.
The rearer also needs to be aware of the age spread and the average starting weight for the group of
heifers and have realistic expectations for weight gain during the rearing period. Regular weighing
of heifers is a recommended practice to monitor the progress of the group during the agreed rearing
period.

Good communication, honesty and trust are essential to the success of contract rearing. The parties
involved should be in regular contact to discuss the progress of the heifers and make key decisions
on issues such as breeding and health.

Conclusions

Partnerships, share farming and long term land leasing are attractive options to encourage young
progressive dairy farmers into dairy farming businesses. All options are working in practice, but
they require excellent planning and sound financial and legal advice.

Family partnerships are an excellent way to start the succession process. Contract rearing can
provide options for many to remain in farming, retaining a viable income whilst not having the
workload and demands of managing a substantial dairy operation

Finally, specimen template agreements for all the collaborative arrangements featured in this paper
are available in the Collaborative Farming section of the Teagasc website.
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Opportunities in dairy farming:
evaluating an opportunity

Shalloo L.

Animal and Grassland Research and Innovation Centre, Teagasc, Moorepark, Fermoy, Co Cork

Introduction

Any investment being made, either on the farm or off farm, should be appraised using appropriate
metrics to ensure that the returns justify the investment. This process is probably the most
important step and should be prioritised before decisions about an investment are finalised. This
is particularly important given the nature of milk price volatility with this being likely to continue
as the world market responds to changes in product supply and demand. Appraising the business
should ensure that the business is resilient. The term resilient means being able to “recover from,
respond to, or deal with” one or a number of shocks within the business. These shocks may originate
in the form of weather events, disease incidence, troughs in milk prices, etc. How the business is
operated will determine the capability of the business to respond to these events. Evaluating and
preparing the businesses readiness for these events is a key feature of how robust the business
proposition is within the farm. There is considerable potential to increase profitability at farm level
by focusing on the core technologies of grass based systems and through having the right cow for
our system (high milk solids, robust with good fertility) that will increase the returns from the
farm. The objective of this paper is to describe;

a. Metrics to evaluate a business
b. Potential returns from Irish farms
c. Evaluate options to increase returns
i. Technical performance
ii. Business structure
iii. Investment
1. Level

2. Timeframe

Metrics to evaluate a business

In reality, it is possible to achieve very high performance on farm and to not achieve target
profitability, while still generating very high returns for the investments made. If you are not
achieving the target, does that mean that you are a bad farmer or have a lot to improve? To answer
that question we have to think of the myriad of different business structures that are now evident
on dairy farms in Ireland. For example some famers now run dairy businesses but actually do not
own land and therefore have invested less in the business overall and will ultimately have higher
costs within the business as land rental may form a part of the overall cost structures.

Therefore we need to evaluate the business by more than just one metric like net profit per hectare
and we need to also use metrics that reflect the investment structure of the business in order to get
a picture of the returns not alone from the operational side of the business but also reflecting the
capital employed. If we focused solely on profit per hectare, for example, we may never expand the
business as the reduction in performance initially would be viewed negatively or we may not look
at options that might be good options for the business (e.g. leasing). Therefore it is important to
ensure that when evaluating the business that we not alone look at the net profit but also that we
look at the returns for the assets employed as a measure of the profitability of the business relative
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to the assets employed. This is an important metric because if we have two farmers with the same
profit per hectare and one has double the amount of assets employed per hectare in the business
then the potential for net worth growth is different than if both have the same level of total assets.
This situation arises where the land that is farmed is not owned by the individual that is farming
it whether through share milking, leasing or in any other form or where land value is lower per
hectare for example with poorer draining/heavier soils.

Four key metrics

1. Profitability
Net Profit = gross revenue - total variable costs — total fixed costs

Where gross revenue includes both milk sales and livestock sales, variable costs include costs of
feed, fertilizer, veterinary support, artificial insemination, etc. and fixed costs include all labour,
equipment and building maintenance, depreciation and interest, costs associated with rented
land and car/phone expenses.

2. Return on assets (ROA)
ROA is a performance measure of profitability relative to the assets employed.
ROA = (Net Profit + Interest - Tax) /Total Assets

A good target for return on assets from the literature suggests a figure of 5% over the costs of
funds (known as the hurdle rate). If we take an example of costs of funds of 4-5%, a target of >9-
10% would be the benchmark when evaluating the business performance. It is important to use
both metrics because if we only focused on the net profit per hectare we may not be identifying
the business that will give higher returns overall. This is due to the fact that for the same level of
investment, a farm that does not own land will have a higher scale in general.

3. Return of equity (ROE)
ROE is a performance measure of profitability relative to the equity employed.
ROE = (Net Profit - Tax) /Total Equity

A good target for return on equity from the literature suggests a figure of >15%. The return on
equity is a reflection of overall returns relative to owner’s equity that has been employed in the
business. Very high ROE figures are possible for highly profitable businesses with high overall
returns that are highly geared.

4. Cash flow

Often forgotten when evaluating a business, cash flow (or lack of) is generally the reasons for
failure within a business. Cash flow reflects all of the cash coming into a business versus the cash
going out and includes taxation, drawings and capital repayments. Cash figures do not include
any non-cash items such as inventory change and depreciation. Liquidity ratios reflect the cash
going in versus the cash going out. Irrespective of the potential of the business, it is imperative
that there is a cash flow plan ensuring liquidity overall. This is particularly important in the
initial phase of the business set up. Sensitivity analysis should be performed with cash flow to
test the ability of the business to deal with issues such as poor milk price or higher interest rates
etc.

Potential returns from Irish dairy farms

Table 1 shows the performance and profitability, ROI, ROE and cash flow for farms that are run at
three levels of technical efficiency. As can be seen, there is huge impacts of technical efficiency on
the returns that are achieved from the business as a whole for an owned farm with land values of
€25,000 per hectare. The key technical performance assumptions included in the analysis are shown
in Table 1 also, with substantial differences in virtually all of the metrics. The level of investment
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assumed on farm was €4,000 per cow, with on average €1,000 per cow borrowed in the current
situation, €1,500 per cow borrowed in the 2027 scenario, and €2,000 per cow borrowed in the
research target situation.

Return on equity was calculated based on the profit and borrowing assumptions. Ultimately there
are dramatic differences in the financial performance of the businesses, driven solely by differences
in technical performance. The profitability achieved in the average scenario is five times less than
based on the research target performance with the 2027 situation intermediate. For example, in
order to achieve a profit of €80,000 the average farmer would need 186 Ha while the research target
farm would only require 33 Ha (5.7 times the farm size). On average nationally (including a labour
cost and excluding a single farm payment) the average ROI on dairy farms is 1.5% with similar ROE
figures due to low gearing ratios. Increasing technical performance is associated with increased
profitability with ultimately ROI figures of 3.8% possible for intermediate technical performance
(2027) and 6.7% for research targets. While the cash flow figures are positive across the board in the
scenarios evaluated, there is increased exposure to milk price drops, disease outbreaks and financial
pressures during expansion when the cash flow figures are lower.

Table 1: Potential returns from Irish dairy farms operating with different levels of technical

efficiency
Current 2027 Research Performance

target
Milk delivered (kg/cow) 5,318 5,750 5,800
Milk solids (kg fat plus protein) 403 465 480
Protein % 3.47 3.60 3.70
Fat % 4.11 4.42 4.60
Calving interval (days)? 392 382 365
Median calving date (herd)? 27/2 22/2 14th Feb
6-week calving rate (%) 62 78 90
Labour input (hours/cow/year) 40 30 <16
Stocking rate (LU/ha) 2.1 2.3 2.8
Herbage utilised (tonnes DM/ha) 7.9 10.2 13.0
Concentrate per cow (kg) 1,094 750 <500
Net margin at 29¢/1 base price €/kgMS) 0.51 1.17 1.84
Net margin at 29 ¢/l base price (€/ha) 430 1,281 2,452
Net Cash Flow (€/Ha) 482 1,343 2,526
ROI % 1.5 3.8 6.7
ROE % 1.4 3.8 7.2

Current = Average of 2016, 2017, 2018 performance (data source Teagasc NFS and ICBF)
Assumptions re ROI: Land value €25,000 per hectare; level of investment on farm was €4,000;
€1,000, €1,500 and €2,000 per cow borrowed in the current, 2027 and research target scenarios.
Assumptions re ROE: as for ROI assumptions plus capital allowances assumed of €250, €300 and
€350 for current, 2027 and research target situations, and the farm is assumed to be set up as a
company.

Options to increase returns: technical performance

The most powerful tool that any farmer has to increase technical business returns is the area of
technical performance. As can be seen from Table 1, the difference between when a farm is achieving
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strong technical performance and not is huge. Table 2 describes the impact of increasing each of a
set of metrics on the returns from a dairy business. Similar assumptions are assumed as is the case
for Table 1. The impact of each of the individual technical metrics is included within the analysis.

Ultimately there is huge progress to be made for the national average dairy farmer currently.
Nationally the average returns are low at 1.5%. Increasing technical performance dramatically
increases those returns. For example, increasing fat concentration by 0.3% increases profit by €101/
Ha, with ROl increasing by 0.3%. The achievement of all of these technological targets together on a
farm was worth €777/ha and an increase in ROI of 2.3%.

Table 2: Financial implications of improvement in various technologies operated at farm level

Financial Benefit
Unit Change Profit Profit ROI%

€/Farm €/Ha
Increasing Fat Concentration 0.3 4,028 101 0.3
Increasing Protein Concentration 0.2 5,685 142 0.4
Increasing Milk Volume — from grass | 100L 2,278 57 0.2
Increasing grass utilisation 2000kg DM/ha [10,876 272 0.8
Reducing Replacement Rate 5% 6,843 171 0.5
Reducing Calving Interval 5 Day 1,388 35 0.1
Total 31,098 777 2.3

Options to increase returns: business structure

A key feature of maximising returns within a business centres on maximising profitability for a
given level of investment. In the context of the structure of a dairy farming business, extremely
high financial performance can be achieved on farms that have very strong technical performance,
coupled with a farm situation where the land assets are not owned. Leasing/share farming allows a
farmer to farm while utilising some other land owner’s assets, thus minimising the assets invested
on one’s own business. Table 3 shows similar figures to Table 1 but also including a scenario where
the land is leased at a cost of €500/ha. What can be clearly seen from Table 3 is that a farm that is
performing at an average level of technical performance is profitable when land is owned but when
the land is leased the farm profitability becomes negative.

On the other hand when performance is at high or very high level the profitability can be very strong
with the research target performance able to return near to 20% for the investment. While this level
of performance is possible and is being achieved by a minority of farmers, the key focus from Table
3 is that although the profitability is 20% less than in the owned land scenario the returns relative
to the investment are dramatically different. Therefore the profitability should always be evaluated
relative to the investment. It is important to note that there is increased risk associated with the
leasing scenario as there are higher costs etc. As can be seen from Table 3, with average or poor
technical performance there is negative returns when all costs are included. This suggests that at
least half the farmers in the country should not consider this form of expansion and it is only at the
high levels of technical performance that it makes sense to take on these business opportunities.
However within that context the returns can be very large. In reality when evaluating the business
opportunities, the focus should always be ensuring that the owned assets are performing to potential
before looking at any other form of further expansion.
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Table 3: Financial implications from expansion through leasing with differing levels of technical
performance.

Current 2027 Research
Performance
target
Owned Land Net margin at 29¢/1 (€/ha) 430 1,281 2,452
ROI % 1.5 3.8 6.7
ROE % 1.4 3.8 7.2
Leased Land €500/Ha Net margin at 29 ¢/l (€/ha) -70 781 1,952
ROI % 0.0 9.3 17.6
ROE % - 12.5 31.3

Assumptions for ROI and ROE as in Table 1.

Investment

The final section of this paper deals with investment across two differing scenarios. In the first
scenario the effect of level of investment is evaluated followed by evaluating the impact of who
makes the investment.

Investment level

The level of investment has a huge impact on returns. All investments that are compliance related
or around grazing infrastructure, increasing grass growth and utilisation should be prioritised.
Investments in facilities beyond basic requirements generally do not give a good return. Included in
Tables 1 and 3 was an investment of €4,000 per cow for the animal and the full set up costs for the
farm excluding land. While not excessive, when that investment is increased it has a dramatic effect
on returns. Take for example the current average situation (Tablel) with a net farm profit of €430/
Ha and an ROI of 1.5%. If investment per cow was €6,000, the corresponding profit and ROI figures
would drop to €150 and 0.7%. While in the research target situation the profit of €2,452 would drop
to €2,079 and the ROI would drop from 6.7% to 5.7%.

Investment timeframe

The financial returns from any investment of fixed capital resources on farm are very much
dependent on the useful life of the asset. In reality, fixed assets don’t tend to stop being useful
but they are out grown as herd size increases. Ensuring that the fixed assets are rightly sized and
that they are appropriate for the business in an owned situation will help ensure that the business
utilises assets over as long a period as possible.

In a leased farm situation, the investment in fixed capital resources should be minimised as the
length of the lease is generally shorter than the useful life of the asset. Where investments are being
made in leased farm situations, the length of the lease should be for as long as possible. Where the
lease lengths are short there should be no investment, land owners should make the investment
and/or there should be a mechanism where the land owner pays a residual asset value based on an
agreed depreciation mechanism.

Who should invest in a leased farm situation?

In the vast majority of the cases the land owner will be the investor and will be in control of the level
of investment and for how long the investment would be utilised within the business. However, in
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relation to a leased farm situation who makes the investment may have no effect on the profitability
from the business (as if the land owner makes an investment the lease costs will increase but the
depreciation costs will decrease). However the return on investment from the business will change
as the investment for the individual coming into the business will be less. Therefore in any leased
farm situation, the investment in fixed assets should be carried out by the land owner and the
lease/rent agreements should reflect these investments. This allows more equitable utilisation of
the assets because these assets could have a useful life of 40 years or more.

Conclusion

Evaluatingbusiness opportunitiesisakeystepininsuring thatabusiness makes the mostappropriate
decisions when opportunities present. Firstly, understand whether taking an opportunity is the
right strategy for the business. Secondly, understand the effect of technical performance on the
business returns. And finally, understanding the impact of different levels of investment, over what
timeframe and who is making the investment are central to the investment process.

The key first step is having the metrics and methodologies that allow a clinical evaluation of the
opportunities to be completed. In all situations, investment on the existing platform should
be prioritised before looking at additional business opportunities. Based on average current
performance nationally there are strong potential gains from the current average farm up to the
2027 or the research target situation.
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My story of becoming a dairy farmer

Peter Irwin

Introduction

My name is Peter Irwin and I farm in Ballinruane, Kilmeedy, Co. Limerick, with my father, Liam,
and my brother, Nelius. We are farming in a Registered Farm Partnership since 2015.

My father and mother farmed down through the years and in the early 2000’s the herd consisted of
approx. 80 cows. Nelius completed his second level education from Hazelwood College Secondary
school in 2006 and always showed a great interest in farming. From there Nelius went on to
Agricultural College in Pallaskenry and completed this in 2010. After this, Nelius went to New
Zealand for six months.

I completed secondary school in 2009 and from there went on to UCD where I completed a B.Agr.
Sc. in 2013 specialising in Dairy Business. For my work experience in third year I travelled to New
Zealand for six months. After finishing college I worked off farm for three years.

Development and progress of farm

Nelius returned home in 2012 to work fulltime on the home farm. By now the herd had grown
to approx. 120 cows. In 2015 a Registered Farm Partnership was formed between Nelius and my
father. This gave Nelius a greater say in the decision making on the farm while at the same time
allowing my mother and father to continue farming as they had done down through the years.

In 2016, I wanted to get back working full time in farming and I leased a 26 hectare block of land,
5 km from home. This was to act as the support block for replacement heifers. In 2016, I joined the
existing Farm Partnership and we also leased another 20 hectares of land which was adjoining the
home farm. We were now in a position to carry out our expansion plans, thereby guaranteeing a
future for all of us while at the same time we had a minimum of three full time family labour units.

Our farm today

Today we are farming a total of 116 hectares of which 25 hectares is 5 km from home. In 2019, we
milked 280 cows at a stocking rate of 3.1 LU / Ha on the milking platform and 2.45 LU/ Ha overall.
In 2018 we sold 495 kg MS per cow and this year we expect to achieve 460-470kg per cow. The herd
is Jersey cross but in 2019 we only used high EBI Holstein bulls. We may use Jersey / Kiwi cross
bulls again in the future. The herd EBI is €145 with a milk sub-index of €51, fertility at €55 and a
maintenance sub-index of €21.

Soil fertility and reseeding have been very important to us. My father was part of the Teagasc /
Kerry Monitor Farm programme with Ger Courtney from 2004-2015 and was always prepared to
apply the most up to date research findings. One of these was grass measurement which has been
consistently carried out on our farm since 2003. In 2018, we grew 11 tonnes of grass dry matter per
ha - badly affected by the drought — and this year we expect to grow 15 tonnes. Our most recent
Nutrient Management Plan (NMP), based on soil samples taken in 2016, shows that we have 4%
of the farm at optimum levels of soil fertility. We will continue to work on this and hope to grow
upwards of 17 tonnes in the coming years.

Down through the years my parents were always very much aware of cost control and financial
planning. My mother was always in charge of the Cost Control Planner and only in the past year
that we have changed over to the on-line Cash Minder Programme.

All three of us are actively involved in discussion groups, which has been a great benefit to us in
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developing our farm. We are currently involved with Tom O’Connor in our local discussion group,
the Ballingarry Group, Limerick Grass Group with Joe Kelleher and Pathfinders group with Mary
Kinston.

Future plans

We currently have adequate accommodation and slurry storage for the stock which we have today
following a major investment in 100 cubicle spaces in 2017/18. Our milking parlour (20-unit) is in
need of upgrading but is not an urgent requirement due to our labour supply.

What has the partnership delivered?

One of the main benefits of our Farm Partnership is the opportunity and security given to Nelius
and myself while at the same time allowing our parents to be actively involved in the day to day
running of our farm business. It has allowed us to enjoy a better work life balance as we have a
guaranteed labour supply but at the same time we employ short term labour during the busy times.

This allows all of us to take time off away from the farm and also to continue participating in our
GAA club.

The key to maintaining a successful farm partnership is to maintain good lines of communication
at all times. We hold regular family meetings around the kitchen table where we discuss all of the
day to day issues, highlighting any problems and ensuring that everyone knows what jobs are to be
carried out and who is responsible.

In the longer term the partnership will have set the process of succession in motion as we regularly
discuss the future plans for all involved.
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My story of becoming a dairy farmer

Karol Kissane

Introduction

I am farming in north county Kerry, between the villages of Asdee and Ballylongford. I am married
to Caroline, and we have two children, Tommy and Emily.

I run a spring calving herd of 100 Holstein Friesian cows, at an overall farm stocking rate of 2.8
LU per hectare (3.3 LU per hectare on the milking platform). The milking platform of 30 hectares
is in Ballylongford, where I live, and I also own an outside block of 15 hectares beside Asdee village
(where I grew up).

I aim to start calving on 1% February and in 2019 I had a median calving date of 17 February. 85%
of the herd calved in six weeks in 2019. In 2018, I supplied 486 kg milk solids per cow, and expect
this figure to reach over 500 kg milk solids this year, with a typical concentrate feeding rate of about
1,000 kg per cow. I expect the milking platform to grow over 13 tonnes grass dry matter per hectare
this year. My milk is supplied to Kerry Agribusiness.

Growing up, education and early career

This farm was a suckler farm while I was growing up; my father kept up to 100 suckler cows, selling
calves at the weaning stage. I left school at 16 to work on the farm as farming was my passion
when I was young. However, after a few years I saw that there could not possibly be a living for two
families off the suckler farm. So, in 2000, I went back to education and having firstly completed the
Leaving Certificate, subsequently completed a degree in Business Studies in 2004. After college, I
went to work for Bank of Ireland in Dublin qualifying as a chartered accountant also. In 2010, after
getting married, my wife and I moved back to Kerry where I took over the farm which was now a
beef farm and I took a job with FEXCO as their tax manager. By 2013, with our second child on the
way, we took the decision that I would return to full time farming.

Return to farming and switch to dairying

Having taken the decision to return to full-time farming, the next decision was to return the farm
to milk production. This seemed like the only realistic means of supporting a family given the size
of the farm. I applied for, and received milk quota from the Department of Agriculture in 2012, and
with additional leased quota, I milked 58 cows in 2013. I have gradually increased the number of
cows in the intervening years, and milked 100 cows in 2018. The farm is fully stocked at that level.

The future

I have considered further expansion over the past few years, but the availability of suitable blocks
of land in my area for rent or lease has been low. I could try renting a second unit, and replicating
what I have done in Ballylongford, but for me I see significant risks in this (not everybody may see
the same risks!). The risks that I foresee relate to climate change and what adjustments to current
farm practices this will bring, the growth in flexitarian and vegan diets and the rampant growth of
the domestic Chinese dairy industry (which I think will mean that their reliance on imported dairy
products will probably reduce in the medium to long term).

Of course I'm not advocating against expansion, but to have to rent a second block more than an
hour’s drive from my home base and then borrow to pay for facilities and stock while still having
debt to repay on my home farm is too much risk for me personally, at the moment.
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Dairying as a career

I often get asked the question if I regret my decision to go into dairying. My answer always is
definitely not. I really enjoy this life. Sometimes the saying “it is more than a job” is overused but I
think for dairy farming it is definitely true. Farming gives you the opportunity to be your own boss,
to be an entrepreneur. The decisions you make decide how successful you will be and it is definitely
a case of the more effort you put in, the more you will get back.

It is a career with multiple jobs all rolled into one. You must have a knowledge of animal husbandry,
veterinary, grassland management, agronomy, financial management, accounting, negotiation and
people management. On a daily basis you may need to be a plumber, an electrician, a welder, a
mechanic, a builder! Where else can you get such variety in your work life and the above is probably
the variety you experience on a quiet day!

Becoming a dairy farmer

There are multiple ways a person can get into dairying currently. You don’t have to come from a
dairy background or even own a farm. You can go work on a dairy farm and work your way up to
a dairy farm manager, you can get out there and lease a farm, you can go into partnership with a
farmer wishing to take a step back from the business; all options that are now available. I would say
if you have the interest and possess the drive and willingness to work hard, then like any walk of life
you will find a way to succeed.

There are many changes happening in the industry at the moment, but I think that makes it an even
more exciting career prospect for energetic people wanting to run their own business.

Key supports and continuous learning

One of the most important pieces of advice I would give to anyone thinking of starting a career in
dairying is to put in place a strong support network. By this I mean have a group of people that you
can easily access for advice, guidance and even just a chat about what you are doing.

Like starting any new enterprise there are issues that will crop up in dairying that are unexpected,
but the thing to remember is that you are probably not the first that any issue has happened to.
So, having a network of other farmers who you know are doing things well, a discussion group and
advisors (from your co-op, Teagasc or independent) are vital.

When I started I had all of these. So before I decided to convert to dairying I would have met the
local Teagasc dairying advisor Ned Daughton, in the Listowel office on numerous occasions. I joined
the local dairy discussion group which connected me with a network of local dairy farmers that I
could run my ideas past.

In dairy farming nothing stays constant so you must always be open to new ideas and ways of
doing something. In the regard I have just completed a Nuffield Ireland Scholarship. This was a
fabulous opportunity to experience agriculture around the world. It made me realise that many of
the problems we face here in Ireland are the same the world over, from developing nations such as
Kenya and the Philippines to advanced economies like the US and the Netherlands. But, there are
huge opportunities out there also. Sometimes we are so busy on the day to day work on our farms
that we do not have a chance to take a step back and try seeing the bigger picture, question why are
we doing, what we do, the way we do it, and contemplate is there a better way.

“If you spend your life over analysing every encounter you will always see the tree, but never the forest.” -
Shannon L. Alder
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My road to farming

Sinéad Walsh

Farm overview

I manage a 300 cow Holstein Friesian herd on a 122 hectare grazing platform. We also rent
approximately 125 hectares for heifer rearing, silage and off grazing dry cows. The milking platform
is all in one block surrounding the milking parlour.

Our ground conditions are good at the time of writing (early November) with grass growth still
doing very well. The cows have had a very good year of grazing, out since 5* February and housed
full time since 23" October. We grow our own silage and maize each year and also put it in ourselves.
Cows are milked through a 20-unit swing over parlour (installed 24 years ago, but still going strong!).
Cows are batch fed by automatic feeders in the milking parlour.

We calf twice a year, with approximately 140 cows calving in the autumn and 150 in the spring. All
the bull calves are kept on whole milk until sold, while all heifer calves are put on to an automatic
calf feeder after two days of whole milk. Then after weaning, they are moved to our out farm, where
they will stay until ready for calving.

Career choice

In 2016, I was studying for my Leaving Certificate, focussing on achieving the points to practice
nursing. As the exams got closer and closer my nerves were getting worse thinking that I would
never get the points I needed for nursing. About two to three weeks before sitting my exams, I
realised that “nursing wasn’t for me”. I knew I did not want to sit at home for a year, and having
grown up on a dairy farm, I decided [ would do a farming course. [ was always kind of interested in
the farm at home to be honest but never thought I would take it on as a career. I would come home
in the evenings after school, drop the bag, change the clothes and out the door to feed calves or do
something. Maybe it was just the fact of doing anything else other than homework!

Agricultural training, including farm placement

I started studying for the Green Cert in September 2016 at the Salesian Agriculture College,
Pallaskenry. We studied in the college from September 2016 until the end of January 2017 then
went on placement from February 2017 to the end of May 2017. I got placed on a farm not too
far away from home. I was so lucky; the farmer, Danny Bermingham and his whole family were
unbelievably good to me, made me feel as if I was one of their own. At the end of my three month
placement, Danny asked if I would stay on and work with him for the summer, an offer I could not
say no to! The end of summer 2017 came around very quickly and I decided to go on to Year Two
and get my Dairy Herd Management Cert. [ was very much influenced by my parents, sisters and
the Bermingham’s to go and do the second year. The second year of college was different; we went
out on placement first, then back to college for the book work.

As my second year placement was coming to an end, I sought out for a part-time job for after college
just to keep busy. Danny Bermingham knew a farmer looking for help. So in early 2018, my friend
and I moved to Ardagh, Co. Limerick. We lived on the Dowling’s farm while we studied and worked
part-time. We took turns working the morning and evening shifts so that we each could get our
study done. We worked there for about 3 to 4 months.

When we completed our final exams it was time to say goodbye to the Dowling family, not as easy
when you get on very well with everyone there. I moved back home, and took up where I left off on
the Bermingham farm, where I resumed milking and doing the routine jobs as if I had never left.
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Looking for my first full-time job

Then it came to the stage where it was time to start thinking about my plans for the future. I thought
of going on to do my Level 7 Dairy Herd Management Cert in Teagasc, Moorepark, Co. Cork but
that didn’t work out. So plan B was to look for a permanent job. Lucky enough I saw my current
job advertised in the Irish Farmer’s Journal, and decided to apply. In my own mind, I was thinking
“sure the worst they can say is no”. Being a home bird this was a big step for me but I said to myself
I would put my best foot forward.

Now, one year later here I am, 21 years of age and with the job of Farm Manager. I am very happy
and loving my life down here in Bandon. The family are super nice and so caring. I am so lucky to
have my boyfriend Alan and his family’s support as well as my wonderful relations in Carrigaline.
For me this is an amazing goal to achieve at this age. I didn’t expect this to happen to me so early in
my career but it did, I'm so lucky and I honestly wouldn’t go back to change one bit of it. As they say,
“everything happens for a reason”. I am a woman in agriculture and 100% proud to be.

Plans for the future

[ am normally the person who has everything planned down to a T but I just can’t say the same for
my career. [ hope to stay working here in Bandon for the next two to three years to try gain as much
experience as possible, that’s if they’ll keep me! I love working here, and I have learnt so much, from
managing the animals to fixing a broken scraper and I know I have a lot more to learn yet.

Lately I have been looking into doing a course or even head back to college to help me gain more
knowledge about the dairy sector. I have been thinking along the lines of maybe either a course in
agriculture or veterinary, which could open up further career opportunities for me in the agricultural
sector. For now they are only ideas I am throwing out there to do a bit of research on, but [ will aim
to achieve in the foreseeable future. Although they are only ideas for me now, there is one thing that
I am nearly 80% sure: that I want to one day run my own farm. Unfortunately I won’t be getting the
home farm as my brother John has swept in there, which means I either buy my own or marry in!

Yes, it is going to be a big commitment to achieve my ambition. And running my own farm means
full responsibility, no days off and full-time commitment, but the more I think about it the more I
will push myself to get there. I think I am more than capable to do it if I really set my mind to it. As
for now [ will keep aiming to achieve my goals. I have the ambition and determination to achieve my
goals although they might not happen in the morning but they will happen.

Conclusion

For anyone thinking of heading down the agricultural route, especially to the young women out
there, I would say 100% GO FOR IT. Show everyone that you are well able for it; this is what I did
during my work placement with Danny Bermingham, I showed him what I was capable of.

You will have your good and bad days in farming without a doubt, but don’t give up and certainly
don’t let anyone put you down by saying you’re not good enough. As someone told me once:
“everyone is better than someone, we all have our own strengths”. It may take you longer to find
what your strengths are, but you will find them, just don’t give up. It may also take you longer to
achieve your goals but you'll get there (the important thing is to have goals).

One thing I used to be concerned about (and probably still am) is how my family felt about my life
decisions. Now I listen to, and value, their opinions but realise that it is my life, and my decisions.
So whatever I decide, whether it is right or wrong, I take responsibility for my decisions, realising
that I have to make mistakes to learn in life.
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My story of becoming a dairy farmer
on leased land

Brendan Elliot

Introduction

I farm aleased block of 24 hectares at Killucan, Co. Westmeath. I am married to Louise, and we have
one child, Kevin. I started milking in spring 2019 and have milked 70 cows this year, supplying milk
to Lakeland Dairies.

Background

I was brought up in Tang, Co. Westmeath and did my Leaving Certificate in Ballymahon Vocational.
I initially developed my interest in farming through working weekends and holidays for a local
sheep and beef farmer, as I did not come from a farming background.

[ initially did my Green Cert in Multyfarnham and in 2003 joined the Farm Apprenticeship Board.
This involved working with three dairy farmers for one year at a time over a three year period. It was
generally 12 days on 2 days off for £240 per fortnight and bed & board. I found it very challenging
but enjoyable. I was building up relationships with the farm owners and taking on responsibility.
During this time I developed a liking for the spring calving system. There was routine in the calving
period, the breeding period and the drying off period. Experience gained as an apprentice equipped
me to seek employment opportunities.

I worked on a number of farms and learned from every one of them. I saw first-hand what it took
to get a cow to perform. They must be fed well. Simple; but you have to provide enough of the right
type of grass, enough feed space, good cubicle layout and a fit and healthy cow that isn’t lame. I've
seen where short term gains will eventually come back to bite you and that investments in adequate
infrastructure are inevitable so may as well be done from the start.

I had a serious setback 10 years ago during a period at the buildings. It involved an accident with
a Cherry picker affecting my leg mainly. I was lucky to save my leg following the accident. A long
recovery in hospital ensued and an even longer rehabilitation period where I had to rebuild the
muscle and functionality of the leg. I was determined to get back on track and follow my career path
of dairy farm management.

My first farm manager position

My first farm manager position was with Pat Hickey in Ardnacraney, Tang following my recovery.
It was a baptism of fire calving down 500 cows in spring 2014. Pat was developing his second
milking platform in Roscommon and facilities were only coming on stream as we needed them. I
was assigned to the Roscommon farm and later managed it for six years. I really learned my trade
there where [ was in charge of a 350 cow herd on a day to day basis.

It was a new dynamic for me, dealing directly with a farm owner as a farm manager and also dealing
with other farm employees. Of course there were times we disagreed on how the herd should be
managed during pinch points. I toughened up during this period and felt I had as much to offer
as Pat had as regards how the herd should be managed. The herd matured well and along with it
production increased to 477kg milk solids in 2017 on 700kg meal. Overall Pat’s strategy is straight
forward; it’s important to have the right cow making the most use of grass and that it is possible to
lease a farm and make the repayments.
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Going out on my own

I had it in my head that [ would manage my own cows in time. I explored all options such as share
farming and leasing land myself. At the time the share farming option looked to have too many
moving parts from both the land owner’s perspective and my perspective.  had to make the decision
that when the opportunity came [ would be ready for it and I would go for it.

Such an opportunity came up in spring 2018. There was a farm of 60 acres for lease beside my
father-in-law’s farm. It was good land with ample sheds, both loose housing and slatted. There was
an opportunity to buy grass from my father-in-law for silage also. I negotiated a 10 year lease and
while continuing my farm manager’s job in Roscommon went about developing my leased farm just
outside Killucan Co. Westmeath.

Developing the farm

Iinstalled 1km of farm roadway, ten 300 gallon water troughs piped with one inch pipe and reseeded
55 acres in my first year (2018). One of the loose sheds was converted into a milking parlour, pit dug
out and a second hand 10-unit parlour installed. Adjacent to this, I fitted the dairy and bought a
reconditioned 5000 litre milk tank. I did a lot of this work myself with the help of my father-in-law.
One of the biggest expenses was the electrician and getting a new electrical supply in but there was
no way round it. I had to buy some items new, including a submersible pump, a wash down pump,
troughs and a meal bin.

I approached the bank for funding for the 70 cows having the savings myself for the farm
development. They gave me an unsecured loan for 7 years for this purpose but made it clear to me
that 100% finance for the project was not on the table. I knew this was going to be the case not
having security in the land. The loan is structured over the milking months to help with cash-flow.

2019: my first year producing milk

Up to the end of August 2019 the heifers have given 350kg milk solids on 600kg meal. I aim to
have 450kg produced by drying off; however I am conscious to give them at least 10 weeks dry even
though they are in great condition. This year I invested further in the farm installing 80 cubicles
in an existing shed and three scraper runs. I was also able to purchase 10 additional 2nd calvers
recently. There is only one cow out of 70 that isn’t in calf after 12 week breeding season so I should
be growing numbers next year.

I bought a tractor second hand starting out. I have no other machinery but may buy a fertiliser
spreader for next year. All silage is contracted out. I am working off one month’s credit for meal,
fertiliser and contractor. This year I purchased 40 acres of silage twice outside the 60 acres I am
farming which is all paid for.

Hopes for the future

I am happy with my choices so far. I could have put in a new parlour but I would then be working
off old pasture and neglecting reseeding. Consequently I wouldn’t be doing 450kg solids/cow in my
first year. The crossbred cow in the spring calving system is working for me however it was difficult
to let the bull calves go for so little. I have 32 crossbred weanling heifers to milk for 2021 so if a
lease/rental option comes up I will look at it; however, I am not moving to a higher stocking rate
than 3 LU/Ha on the milking platform.

As regards the future I have a ten-year lease on this farm and will look to really optimise the
performance of my herd on this farm. I will consider other opportunities if they arise, including
further leasing or land purchase ... although that will be in the future.
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My story of becoming a dairy farmer

Shane Dolan

Background

In 2011 the family farm consisted of 70 acres owned and 40 acres rented of which the milking
platform was 40 acres. My parents, John and Una Dolan, had a liquid milk quota with Arrabawn
and were milking 65 cows year round in an eight unit parlour. I was 13 years old in secondary school
and was happy to help at milking time, feeding, calving, calf rearing and tractor work. My father
was working off the farm part time so there were always relief milkers and a spare few hours work
for me on the dairy farm.

An expansion opportunity came up in 2013 which my parents grasped. 95 acres came up to lease
long term with a good yard, with slatted cubicle accommodation, slatted sheds and straw bedded
sheds. It was a dairy farm in its own right but the land did need considerable development as regards
field boundaries, soil fertility and reseeding but the location was ideal surrounding our own 40
acres. My parents drew up a 6 year business plan with their Teagasc adviser to stock the farm and
address infrastructure shortfalls.

In the preceeding two years, my father had pushed numbers up to 110 cows, getting a small amount
of quota from Aurivo, having become a dual supplier. The expansion started with stock similar to
our own, on average producing 6,500 litres per year. They were Holstein Friesians and Norwegian
Red. On the year we got the new land we were hitting the ground running with 150 cows. Of course,
we had to address the parlour, and put in a new 20-unit herringbone parlour.

It was this expansion which at the age of 15 gave me the confidence in the business to think that
I could make dairy farming a career. I knew I enjoyed it anyway but now the figures would add up
creating 1.5 incomes which along with my father’s part time job left us viable. My parents took on
this expansion themselves being always hampered by quota and land on the milking platform for
decades but in so doing sparked my interest in the business.

Farm development

For the next few years my father kept winning council elections and I had to see out school. I had
it in mind to pursue agricultural college once I left school but that was on hold for now. In the
meantime, holidays weekends and evenings were spent developing the farm. Going from 65 cows to
150 cows over two to three years meant that everything had to change. It was a great education in
its own right but very enjoyable.

During the long holidays, my father working off farm it left a managerial role on the farm. I was
structuring the day setting milking times morning and evening. A lot of this time was setting up
paddocks, wire, reseed & water. This is something we repeated too often as the farm expanded
putting in too small water pipe, too small troughs and too small paddocks. We wasted time and
money here. We console ourselves that we didn’t know of the expansion opportunities that would
come.

In these years it really was a team effort with my brother Cathal and sister Aoife helping at calving
time and with milking. We always had a reliable relief milker also. This period taught me the cost
of expansion and the pressure it puts on cash-flow. We really were no better off financially but we
were very busy. However we had the place looking well and this was noticed and appreciated by the
land-owner. We believe this put us in good stead for future opportunities that would come. If a gate
could be hung and painted we did that; however we didn’t put in new infrastructure on leased land
above that which already existed.

At leaving school I was 17 and too young I felt for Gurteen at this stage so I took a year out to really
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consolidate the expansion and finish out the infrastructure improvements. I enjoyed the structure
and routine on the farm. I felt like a true manager of the farm reporting to Mum and Dad after each
day over meals. The work I was doing was valued. I had time off and indeed structures were being
put in place to allow me go to Gurteen the following year for two years.

Agricultural education

I went to Gurteen Agricultural College to complete my Advanced Certificate in Dairy Farm
Management. On the whole I found it good and felt that it furthered my understanding of the
business and developed my skillset. My favourite part of the course was the two work placements.
I went to two top class dairy farmers in Westmeath and Offaly practicing different systems; grass
based spring system and an indoor, high yielding, zero grazing system.

The experience here was top class. It was my first experience of dealing with a non-family member
in the work environment. It was good for bringing back tips and different work practices to the
home farm. During this period I was living at home and doing as much as I could here also. While I
was away there was a relief milker in. It was a difficult period because now we had the scale at home
but the farm wasn’t being driven on without a full-time manager.

Other aspects of the Green Cert that stood to me were the grassland management course, the
practicals and the visits to farms every week. I made a lot of friends in Gurteen that are new entrants
to dairying in their own right, owner operators or managers of dairy farms that [ am in regular
contact with today. The social aspect of being in college was great and I have made great friends,
who I can call on at a moment’s notice.

Visit to New Zealand

From mutual acquaintances through our discussion group and UCD [ knew there was an opportunity
for a few of my Gurteen friends and I to go to dairy farms in New Zealand for a calving and breeding
season. [ wanted to go to see large scale grass based dairying. Also at this point I was thinking about
cross-breeding. Myself and two others set out directly after the two years at Gurteen to work on
three neighbouring farms over there.

I was on a farm with 740 cows. There were three full time labour units and myself. The owner would
lend a hand when needed also. I was the bottom of the ladder on that farm and it allowed me see
things from the other side but I was treated well and gained massively from the experience. It
taught me how to deal with other non-family labour on the farm and the importance of rostering,
time off and a structured day.

From the start I was very much assigned work to my ability and skills. I was assisting in a lot of
calving’s, retained cleanings & hoof paring. From the milking, I took on board a lot of procedures
such as: California milk testing (CMT) all fresh cows, using four different colour leg bands for days
after calving and drawing out one quarter at each milking to save time.
From their grassland management, Ilearned about their routine use of reels and about moving reels
between milking’s to achieve better graze outs. They were extremely precise with their allocations of
grass and it is this that allowed them to achieve peak milk solids/cow of 2.4 kg/head/day; something
I have since tried to emulate. Also they were utilising 1,700kgDM/Ha covers mid-season to try and
grow more grass but still achieving excellent graze outs and quality re-growths.
Work practices I have brought home with me and have adopted on our farm are:

+ Use of a list of tasks on a board rather than bossing people around

+ Use of a map of the farm with paddocks numbered

+ Quitting time of 4.45pm - 5.00pm

» Staggered starting/quitting time for different workers




National Dairy Conference 2019 | 59

Developing my own business

Upon arriving back from New Zealand it was always the plan that I would manage the dairy business.
However some years earlier the dairy was put into a company for tax reasons, with my father and
mother made the two directors. I couldn’t be brought in for a number of years but I did want to avail
of the Young Farmer Scheme and wanted to get some foothold into structured ownership of stock
or farming.

It was at this time, 2017, that land became available around us to lease/rent. The first a large farm
of 74 acres came up to lease for seven years. There was an opportunity to get a herd number and
contract rear the young stock from the dairy. There was a suitable shed and handling facility on the
holding and it was arranged that I would pay the entitlements back to the land owner.

The financial benefits of this were the Young Farmer Scheme and the Areas of Natural Constraint.
Other benefits were that there was money coming in and going out of my account; in from my
father for contract rearing and out for variable expenses and rental. I had to manage cash flow on a
small to medium sized business. I also had to deal with the lessor directly building my people skills.

While this was going on I was managing an ever expanding dairy business at home. Three other
sizeable pieces of land came up which we also leased of 67, 33 and 47 acres. These came on stream
five years into our original 10-year lease for the neighbouring 95 acres.

Family setback

My father suffered a cardiac arrest on the farm while our family were sitting around the breakfast
table in summer 2017. We worked on him until the paramedics arrived when he was air lifted to
Galway hospital. He was in a coma for a fortnight but thankfully pulled through. However he then
had to start a year-long process of exercise and rehabilitation.

During this period I really was the manager of both holdings with all responsibility for the day
to day running. We were fortunate to get a lot of help around, cash flow planning, relief milking,
contractor services along with all members of the family pitching in.

At this point the herd had crept up to 240 cows and replacements. Again our focus was not as
concentrated on the farm as it might have been and there was slippage from a breeding point of view.
Mistakes were made during the expansion phase. We had bought good stock from a few sources,
nothing wrong with any of them but when they were mixed we experienced problems. We weren’t
vaccinating for IBR at the time and it struck - causing deaths, ill health and infertility.

In that year we used two stock bulls after six weeks of Al. Between infertility and lameness they
didn’t prove fruitful and we ended up with 25% of the cows not in calf. 2017 also taught me valuable
lessons as regards paddock sizes as I spent a lot of that year taking up fences that were put down
four year earlier

Managing a large herd

In 2018, we farmed a milking platform of 270 acres. A lot of this land was index 1 or 2 for P and K,
and some needed lime also. We put in 1.5km of farm roadway during the 2013 to 2018 period, and
serviced paddocks with 1.5 inch pipe and 500 gallon drinkers throughout. The farm is suitable now
to accommodate 330 cows with maximum walk of 2.1km

Three quarters of the herd are now crossbred to Jersey and I use one third Jersey straws annually.
This has allowed me to achieve one of my targets from New Zealand to produce 2.4 kg/head/day
milk solids at peak on a grass based system. Last year the herd achieved 537kg solids/cow from
6,611litres from 1.4 tonnes of meal. This year, with more favourable weather, this will be surpassed
with 800kg meal used.

We experimented with various sowing methods for grass seed but now favour discing and one-pass or
direct seeding. Grazing mixes used are mostly Abergain/Aberchoice or Abergain/Aberchoice/Aston
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Energy. By the end of September 2019, the farm has grown 13 tonnes DM/Ha. I have completed 49
grass measurements on PastureBase. We are coming around reseeding some of the leased land for
the second time to get the newer varieties in and improve graze outs.

During the breeding season we practice pre-breeding season heat detection, tail paint applied twice
weekly, insemination once a day for six weeks and then alternate a large team of up to six bulls,
learning from previous bad experience.

Where the farm is going

The farm is not fully stocked yet. Housing facilities are tight and we are putting too many rows
through the parlour. Once again we are at a cross roads. My brother Cathal is still in school but has
expressed a desire to farm. We must look at the farm’s potential to produce three incomes. In the
mean-time we are on the look-out for a full time labour unit to employ rather than relief milkers.

Once again last year we invested in the business, installing a 30,000 litre milk tank, a drafting unit
and 50 topless cubicles and scrapers. From here we need to put capital aside to consolidate the
business. Opportunities in the future may come from purchasing land rather than leasing it. For
now extending the leases we have is the order of the day.

If Cathal and I are to farm together realistically we should be looking at a second herd and second
milking platform. Already we are noticing diminishing returns from larger herd size and longer
walks.

At the next opportunity to rationalise the business structure, Cathal and I will be made directors
and shareholders of the company.

Finally, I believe that frank and honest family discussions have facilitated the growth of the business
over the last eight years or so. It has served us very well and all family members know the desired
future direction for the business.
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Milking our own cows on our own farm

Ciaran & Kathy Kavanagh

Background

We are both from dairy farming backgrounds, I am originally from Co. Wexford, while my wife
Kathy, hails from Co. Kildare. We both have brothers farming at home so taking over the home farm
was never going to be an option for either of us.

I qualified as a Farm Manager under the Farm Apprenticeship Board in 1984 and worked as assistant
manager on a number of farms before becoming Farm Manager in 1990 on a farm in Co. Kildare. I
subsequently moved to manage a 280 cow herd on Michael Murphy’s farm in Oldcastle, Co. Meath
in 1995. After five years as Farm Manager there, I resigned my position and ‘hung up my milking
apron’ on Christmas Eve 1999, without any other job to fall back on. However, I was satisfied that
[ had developed the necessary skills and capacity to run a large scale, grass-based, profitable, dairy
enterprise.

In early 2000, Kathy and I were driving through Enniscorthy town and we passed a small shop with
a “For Sale” sign in the window. Further down the road, we spotted a new housing development
under construction; we felt there was a business opportunity here and without any retail experience
whatsoever we purchased the shop. Although this was meant to be a short term project, within a
few years we had purchased two adjacent properties to extend our retail premises. We still own this
shop, but have full time management running it on our behalf.

Milking our own cows

Milking our own cows on our own farm was always a lifetime ambition for us both, so from around
2006 onwards, we were on the lookout for a farm of our own. We considered farms in Ireland and
the U.K. At the time, exchange rates weren’t in our favour, so farms in both Cornwall and Scotland
were ruled out.

We used the following criteria to shortlist farms for consideration:

« Sufficient scale to be a commercially viable proposition, i.e. it must big enough to carry approx.
200 cows - we felt this would facilitate both full time employed labour and a decent amount
of repayment capacity;

« Affordable price, we had a figure of less than €9,000/acre in the back of our heads as a budget;

+  One compact block of land, we didn’t want a fragmented or a long narrow farm, that would
necessitate long walks for cows;

+ Needed to be reasonably dry to facilitate extended grazing, early and late in the year.

In early 2013, we came across a 200 acre (81 hectare) farm in Rathdrum, Tullamore, Co. Offaly. We
knew instantly when we saw the farm that it ticked a lot of boxes for us, so we immediately made an
offer and thankfully it was accepted. The farm had been rented out for a number of years, while 60
acres of it were in stubble when we purchased it. The Monday after we took procession of the farm,
we had a local contractor on site, ploughing to reseed the farm. 100 acres or 50% of the farm was
reseeded before the end of 2013. We also completed the majority of the farm roadways in our first
year. We secured 200,000 litres of milk quota from National Reserve under the Dairy New Entrant
scheme. This was important as it allowed us to send all milk produced in our start-up year of 2015
without any Super Levy fears.
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Grassland management and soil fertility

[ am a firm believer in low cost, grass based dairy systems. This is something instilled in me from
the time I worked in Oldcastle. I want to maximise the amount of quality grass available to my cows
for as much of the year as possible. To achieve this, I walk the farm on a weekly basis, so I remain
on top of things, with any surpluses removed as silage. Although I don’t use any grass measurement
computer programme, [ am confident that walking the farm weekly and “eyeballing” covers, I make
the correct grassland management decisions the majority of the time.

Along with reseeding the entire farm, there was a large body of work required to improve soil
fertility on the farm. The entire farm was either Index 1 (Very Low) or Index 2 (Low) for both P and
K when we purchased the farm. Since 2013, we have used a large amount of 10-10-20 and 0-7-30
fertiliser to lift both of these macro nutrients. Thankfully, only 10% of the farm is Index 1 for P and
10% Index 1 for K today. 90% of the farm is Index 2 or 3 (Medium) for both P & K today, so there
continues to be work in this area. We have also applied over 310 tonnes of lime to the farm in the
past three years.

The capital investment on the farm has been substantial. In total we have spent €782,000 converting
the farm to a grass-based dairy unit. This is the equivalent of €4,116 per cow for a 190 cow unit. We
have seen lower cost conversions elsewhere, but we feel that over €4,000 per cow infrastructure cost
is a realistic figure that needs to be budgeted for if converting from drystock to ensure the farm is
sustainable from a labour point and animal welfare point of view.

Worst and best decisions

As is the case with any major development, there are bound to be plenty of things that we got
wrong along the way, but we like to think that we have got a lot of the most important decisions
right. The area that we feel we made our biggest mistake in is underestimating the on-going capital
expenditure requirement. Lots of unforeseen capital investments needed to be made to make our
system sustainable from a labour and animal welfare point of view. Increased machinery cost is
something we wouldn’t have budgeted for. I never intended buying a new tractor in my life, but
from a reliability and time pressures I felt it was a necessary evil. Other unforeseen investments
included: improved young stock housing; an automatic calf feeder and facilities to handle an
antibiotic/fresh calvers mob in the spring time. On the other hand, we are happy we got two of the
most important decisions we were faced with right. These were (i) purchasing the right block of land
and (ii) selecting the right type of stock to graze it with. Our farm in Rathdrum offered us a compact
block of good quality land, ideally suited to dairying. The central location of our milking parlour plus
the investments we have made in reseeding, soil fertility and grazing infrastructure were decisions
we wouldn’t have any other way.

Any new entrant has a lot of choice and a big decision to make, when it comes to selecting the
right type of dairy cow to milk on his or her farm. The FR/JE crossbred animal we are working with
everyday offers us high production plus ease of management in a reasonably sized herd. When all of
the above is taken into consideration, we feel we are well on the way to achieving our goal of running
our own efficient, low cost, grass based dairy enterprise.

Plans for the future

We are currently examining farm expansion with the view to increasing cow numbers to approx.
220 cows on the home block. We would like to purchase an additional block of 50-60 acres to
rear replacements and meet some of our winter silage requirements, thereby reducing the need
to purchase as much winter silage. We are currently at the stage where we wish to ‘semi-retire’
within the next ten years, but still be exposed to dairy farming. We are open to future possibility
of a partnership or some share farming arrangement with a suitable candidate. If that doesn’t
materialise, then as an alternative, we would need to consider a full time salaried farm manager.
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