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Foreword
Padraig Walsh
Chairman of the Grass10 Steering Group
This year has been good so far for grassland farmers. Exceptional over
winter growth, coupled with a good February gave a great kick off to the
year. Grass growth rates so far have been well above normal and average
farm covers about 20% ahead of the average year.
We are now entering the second half of the Grass10 campaign. The objective
of the campaign is to help farmers to achieve 10 grazing’s per paddock
per year and utilise 10 t DM/ha. This year the Grass10 team have set up
50 grass groups to offer farmers real opportunities to improve grassland
management on their farms. There are now close to 1000 farmers meeting
frequently to walk farms, and monitor grass growth and grassland decisions
on a number of host farms. This has been a great initiative and the feedback
from farmers so far is positive. What we really want from this development
is for farmers to go back to their own farms and put in place the grassland
knowledge gained from the farm walk on the host farm visit. There are key
KPI ‘s of the Grass10 campaign that we as sponsors (FBD Trust, Grassland Agro,
AIB, Department of Agriculture, Food and the Marine, and the Irish Farmers Journal)
are monitoring; one key initiative is to have 2000 farmers measuring farm
cover on 20 or more occasions across the grassland season and recording
these in PastureBase Ireland. So far this year we have seen a 45% increase in
the number of covers recorded in PastureBase Ireland. We also want to see
all grassland technologies filter through to all grassland farmers.
Today we are visiting the farm of John and Olivia Macnamara in Knockainey.
Like the previous winners in 2017, the O’Donnells, we are lucky to have
exceptional grassland farmers whom we can learn from. Their success in
the competition is well deserved and comes from many years of excellence
in grass based dairy farming. I’m delighted that this Open Day is taking
place in mid-April; this is a vital month to get grazing right on farms. I
look forward to this Open Day and the other Open Days on the provincial
winners’ farms. We have had an exceptional spring; let’s hope the weather
continues to favour growing and grazing conditions for the rest of the year.

Page 5

TEAGASC | OPEN DAY AT JOHN AND OLIVIA MACNAMARA’S FARM

Introduction and welcome to the Macnamara farm
The Macnamara Family
Starview Farm, Knockainey, Co. Limerick
The Mission statement of our farm business is as follows:
“To run an enjoyable profitable, efficient, sustainable dairy business while also
enjoying good family and work life balance”.
My wife Olivia and I are farming in Knockainey, Co. Limerick. We have four
children - Caoimhe, Padraic, Albhe and Conor. We milked 243 cows in 2018
supplying milk to Kerry Agribusiness and we currently farm a total of 116
ha.
The land holding relates to our two farm areas is split as follows:
•

Home Farm – 78 adjusted ha (58 ha owned, 20 ha leased)

•

Out Farm – 38 adjusted ha (located six miles from home farm)

Our farm labour consists of myself, a professional farm management
student and student help in spring. Our local contractor, Brendan McGrath,
does a lot of work for us, slurry spreading, fertiliser in spring and baling
surplus silage. A Munster AI technician takes care of the AI for the home
farm and this year they will take care of the heifers, previously I have
inseminated the heifers myself.
Background
I am the eldest of my family, four boys and two girls. Dad and Ma instilled
a work ethic and pride of the farm in us. So from an early age we all
understood the importance of maintaining high farming standards; this
has stood us well.
After secondary school, I returned fulltime to the farm. I completed the
Green Cert in the Kilmallock Teagasc Office. Within two years I was running
the farm as my late father, Paddy, joined the early retirement scheme. At
that time we were milking 55 cows (Canadian and American sires). I undertook
the Advanced Dairy Cert subsequently and joined the Kerry Monitor Farm
program in 1994 (Tom Shanahan was the mainstay of the program at that time).
From early on I had a keen interest in grass and trying to get more from
it as a feed, the Kerry program helped a lot. I started with reseeding, and
then I started to measure farm cover, hitting the cover targets, soil fertility
management, followed by getting the type of cow for the system. So we
have steadily refined our approach over the years.
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Farm Map

Grassland
Our grassland management is based around a number of cornerstones: soil
fertility, reseeding, infrastructure, grass measurement and management.
Soil fertility
It is an essential part of grassland farming to have the correct soil pH and
soil P and K Index for the farm. The P and K is at Index 3 and 4 for the farm.
The soil pH is averaging 6.4. We soil sample annually; this helps us keep
on top of the changes that are occurring. We have noticed K level dropping
off in paddocks on which surplus bales are made so we try to avoid taking
bales or silage off lower K index paddocks. We put a fertiliser plan in place
annually, and stick to it by spreading fertiliser when it has to be spread and
the right amount of it. We have colour coded maps which indicate the soil
Index of the paddocks so we can target more parlour washings and slurry
to the lower ones. This map also help us avoid taking bales from the lower
K index paddocks by making sure the cows graze those paddocks at the
correct pre-grazing yield thus leaving the right post grazing height.
Reseeding
We have a lot of reseeding done and will continue reseeding the farms. We
select the paddocks for reseeding from the cumulative growth chart at the
end of the year and we aim to do our reseeding in spring time as we find
this as the quickest turnaround time with the least risk. We are part of the
Moorepark grass variety monoculture trial and have sown all monocultures
on the milking platform over the past five years. We have many different
varieties across the farm.
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Infrastructure
There is no point in growing lots of grass if it can’t be grazed by the cow. We
have put in extra roadways and extra water troughs on the farms over the
last five years. As we have bought two farms since 2012, we have invested a lot
in infrastructure; a new bridge linking the home farm and a new purchased
block in 2012, and a new underpass linking another new block purchased in
2014. As cow numbers have increased demand for water obviously increased
so we had to install bigger piping from the yard and extra troughs in the
paddocks. The infrastructure plays a big part in grass utilisation especially
in spring by helping us get out at almost every milking from when cows start
calving. This farm has a heavy soil type and in spring it can hold moisture
so we have to be very flexible with our approach in the shoulders of the year,
but we have successfully achieved 290 days at grass for a number of years.
Grass measurement
We began grass measuring on the farm in 2008/’09. We walk the farm at
least weekly during the grazing season and usually twice weekly during
the main season when growth is high. There are several reasons for grass
measuring. To use grass well, we need to know how much we have. Grass
gives us higher milk solids, it helps to lower the cost of milk production and
measurement contributes to ease of management in a simple system. As we
know what the farm is growing we can establish the correct stocking rate for
our farm. It also allows us to identify underperforming paddocks and we can
predict when a surplus or a deficit is arising which helps us to avoid wasting
grass by keeping the quality of grass in front of the cow consistent. We will
complete 45-50 walks and record them on PastureBase Ireland this year.
Management
The management is all about timing on our farm. We have set farm cover
targets for different stages of the year, e.g. target closing cover is 700 kg DM/ha
on 1st December. We have targets for percentage of the farm grazed in spring
and autumn; we want to start the second rotation on 5-8th April so in order to
do that we must graze 30% of the farm by 1st March to have enough grass on
those paddocks for grazing in early April. A week can make a big difference
on a grass based farm where you can run into a surplus or into deficit quickly
so when you have information you need to react by pulling out surplus or
putting in supplement, depending on the situation. We will achieve over nine
grazings per paddock in 2019 and the only way our farm can do this is by
having a number of 16-18 day rotations during the main season.
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Conclusion
There is nothing fancy to what we do, but what we do we try and do right
and make sure that we review and set achievable targets for ourselves. A
consistent approach to grassland management as well as having a good
team of people working with us have always been, and will continue to be,
a pivotal part of our business strategy. We feel that we are not doing many
things different from most farmers but we do feel that timing mixed in with
all the ingredients above can make a farmer grow, and more importantly
utilise, more grass on their farm.
I’d like to thank our Teagasc Monitor Farm Advisor Ger Courtney and
Kerry Agribusiness who are always there if we have a question or query on
anything. And I want to thank our discussion groups who play a big part
on our farm. We are involved in three groups (Dairymis, we are a mentor farm
for the Kerry Monitor Program and the Bulgaden Discussion run by the Kilmallock
Teagasc Office) and we learn something through all of them.
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Farm grassland performance
John Macnamara
Starview Farm, Knockainey, Co. Limerick
Summary
•

Since 2014 this farm has produced on average 15.0 t DM/ha per year

•

42 grass walks were completed on the farm last year, this is crucial to
our grassland management

•

Soil fertility is at Index 3 for both P and K, soil pH is 6.4

•

Grazing season length is, on average, 290 days

•

During the mid-season we try to match grass supply with grass demand

•

We will not drive more grazings from the farm by reducing pre-grazing
yields any further that where we are now

Farm production
In 2018 grassland production on the farm was 12.7 t DM/ha with nine
grazings per paddock achieved. Since 2014 this farm has averaged produced,
on average, 15.0 t DM/ha. The farm has capacity to grow grass but is heavy
in nature, it can carry surface water in spring, which makes spring grazing
challenging. We manage what is growing and make sure we utilise as much
grass as possible. So in the past number of years we have focussed more and
more on getting more grazing from the paddocks. Increasing the number of
grazings per paddocks reduces the quantity of silage harvested from the
milking block so most of the silage comes from the outfarm, but we cut
surplus bales off the platform.
Spring grazing
We start grazing in early February. We generally start calving the first week
of February, with heifers first. Ground conditions can be tricky, but the 11
ha we purchased in 2012 is dry and we target this area first for grazing.
In recent years we have been trying to lift the opening farm cover to >900
kg DM/ha at turnout. The calving is compact so we get numbers up fast
and the demand can grow. We generally try to have 30% grazed by end of
February, it was a lot more difficult last year with grazing conditions (snow
and rainfall), and we generally finish the first rotation between 5-8th April.
The grass growth for the farm for the past five years is shown in Figure 1.
The farm is productive in spring but our strategy is to have at least 90 kg
N/ha (70 units N/ac) spread by 1st April; we believe this is key to having a
productive farm in spring. The mean DM production from 1st January to 10th
April is 1.1 t DM/ha.
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Figure 1. The Macnamara Farm grass growth curve

We are now achieving nine grazings plus 0.5 silage cuts per paddock on the
farm. We are probably finishing the first rotation a few days late. Our progress
in the number of grazings per paddock has been fairly good, increasing from
8 in 2014, to close to 9.5 in 2017 and 2018. The drier paddocks are probably
achieving two grazing’s more than some of the wetter paddocks.
Mid-Season
The grass demand on the farm mid-season is approximately 68 kg DM/ha (4
cows × 17 kg DM/cow daily herbage allowance), so we aim to keep grass supply as
consistent as possible, the farm is walked regularly which helps us to monitor
grass supply. We have no problem taking rotation length down to 17 days in midseason and this has helped us increase the number of grazings per paddock. We
have a target cover of 160 kg DM/cow during this period, our mid-season growth
rate helps us to achieve this. We don’t top paddocks on the farm, instead we try
to graze the cows at the appropriate pre grazing yields. We are very focussed
on achieving our desired post grazing residuals, and are conscious that any
slippage in residuals is a drop off in milk soilds in the next rotation. If a paddock
is badly grazed we will earmark it for round bale silage on the next rotation. Our
grazing regime is to graze to, on average, 4 cm during the season.
Autumn
Generally in autumn we build to pre-grazing covers of 2400 kg DM/ha. We
find it difficult to go beyond that with the grazing platform stocking rate, so
380-400 kg DM/cow is our target in mid-September. We try to start closing
in early October and aim to have 60% closed by the end of the first week of
November. We try and keep a high quantity of grass in the diet into the late
lactation, so generally we will graze day and night and then close. Generally
we will close with a farm cover of 700 kg DM/ha.
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Individual paddock DM yield
We have worked very hard over the past number of years to increase grass
DM production on individual paddocks. Focussing on our soil fertility
to improve this has been essential. We now have a reasonably good soil
fertility profile across the farm. Each year we will look at the individual
paddock performance and how paddocks are performing, especially from a
grazing viewpoint. The farm is targeting more grazings, but we don’t want
to drop pre-grazing yields any further than where they are, in mid-season
we are going into covers of 1200-1400 kg DM/ha. We want varieties that
have good graze out, so far this focus hasn’t compromised DM production.
Tetraploids have worked well here and we have no problem grazing 100%
tetraploid in the farm even on the heavier soils. We will continue to try and
minimise the variation in DM production between paddocks (Figure 2) and
will continue to reseed out the lower performing paddocks. Measuring grass
is the basis for this decision making and having this data built up over years
is now beginning to position us better as a grassland farm.
We have reseeded 63% of the grazing platform in the last 10 years, on an
overall basis this is about 7% of the area reseeded each year. In the last five
years we have sown monoculture swards. The varieties that we have sown
are Abergain, Aberchoice, Solas, Glenveagh, Kerry, Astonenergy, Twymax,
Tyrella, Briant, Drumbo, Aberplentiful and Kintyre.

Figure 2. Starview Farm Paddock DM Yield profile for 2017
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a
1
2/3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
32
33
33a
Averages

Paddock

Cultivars
17/04/2009

02/06/2014
22/08/2013
01/06/2012
01/06/2012
14/05/2011

18/05/2016
18/05/2016
23/04/2015
23/04/2015
23/04/2015
23/04/2015
22/08/2013
18/05/2016
18/05/2016
18/05/2016
23/04/2015
23/04/2015
23/04/2015
23/04/2015
28/05/2013
14/05/2013

Aberchoice
Glenveagh
Kintyre
Kintyre
Twymax

Solas (T)
Kerry
Astonenergy
Abergain
Astonenergy
Abergain
Glenveagh
Kerry
Kerry
Solas (T)
Astonenergy
Astonenergy
Abergain
Abergain
Drumbo
Glenveagh

Last Reseed

Bealey/Portstewart/Tyrella

Table 1. Individual paddock details for 2017 grass DM production

0.47
1.51
1.30
2.55
1.56
1.70
1.70
1.12
3.80
1.62
2.07
1.64
1.84
1.99
1.79
1.79
1.27
1.27
1.27
1.27
1.33
1.17
1.39
1.54
1.07
0.33
1.57
1.57
4.44
2.69
2.69

Area

No. of
Grazings
8
10
10
10
10
8
8
10
10
10
10
9
8
8
8
8
10
10
9
10
9
9
8
6
9
9
10
10
9
6
6
9

No. of
Grazing
Silage
Total
Silage Cuts (kg DM/ha) (kg DM/ha) (kg DM/ha)
1
11850
1500
13350
16881
16881
16779
16779
15835
15835
14655
14655
1
14676
3000
17676
1
14760
3000
17760
16208
16208
16778
16778
16167
16167
14518
14518
1
12896
2200
15096
1
13538
2300
15838
1
13653
2200
15853
1
14783
2800
17583
1
14731
2600
17331
16781
16781
16599
16599
1
15831
1500
17331
16925
16925
1
12554
1250
13804
1
12760
1250
14010
1
13065
1250
14315
1
10438
3000
13438
1
13271
3000
16271
1
13322
3000
16322
15126
15126
15446
15446
17092
17092
2
11018
6500
17518
2
11027
6400
17427
0.6
14515
1508
16023
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John & Olivia Macnamara – PH December 2018
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John & Olivia Macnamara – Phosphorus December 2018
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John & Olivia Macnamara – Soil Potassium December 2018
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Macnamara dairy herd and breeding policy
John Macnamara
Starview Farm, Knockainey, Co. Limerick,
The dairy herd EBI is in the top 10% in the country. This performance is due
in no small measure to having an appropriate breeding plan in place for our
farm. Our breeding policy is an important part of the decision making that
feeds in to our mission statement. We require a cow that:
•

Calves every 365 days

•

Produces a good level of milk solids from a grass based system

•

Can hold body condition score

To attain the attributes mentioned above we made the decision to cross the
existing commercial pedigree Friesian herd with pure Jersey in 2012. For
the first two years we just bred the heifers to Jersey. Today we are using 40%
jersey straws across the herd.

Figure 1. Milk solids production profile from 2014 to 2018

The herd produced 483 kg milk solids/cow in 2018. The whole farm milk
solids production is 1,016kg of milk solids per hectare – a concentrate input
of 400 kg/cow is the target but last year we fed 1.2 t conc/cow.
The herd EBI is €143; the milk sub index is €45 and fertility sub index is €53.
The EBI of the 0-1 year old heifers is €183 and the current first calvers have
an EBI of €152. The EBI of the younger stock is considerably higher (Table 1).
The empty rate was 8% after 11 weeks of breeding in 2018.
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Table 1. The EBI of the herd and followers
Milk Kg
Animal Group

No. of
Cows

Fat
Prot

Cows with EBI
Missing EBI*
Total Cows
1st Lactation

2nd Lactation

3rd Lactation

4th Lactation

5th Lactation

213
4
217
41

47

64

29

32

-76
7.7
3.7
-82
10.2
4.8
-115
8.6
3.7
-21
8.3
5.1
-111
6.4
1.7
-87
3.1
1.5

Milk
%

Surv %

%

CI
Days

0.18
0.11

1.6
-2.6

0.23
0.13

1.6
-2.4

0.22
0.13

1.7
-2.3

0.15
0.1

1.4
-2.6

0.18
0.1

1.9
-2.8

0.11
0.08

1.9
-3.1

0.20
0.13

2.0
-3.6

0.14
0.11

1.8
-3.0

Fertility
%
Cont

Calv
%
Cont

Beef
%
Cont

Maint
%
Cont

Mgmt
%
Cont

Health
%
Cont

EBI €

€45
24.8%

€53
29.7%

€38
20.9%

-€18
-10.1%

€20
11.3%

€3
1.6%

€3
1.5%

€143

€57
27.8%

€50
24.5%

€43
20.9%

-€23
-11.4%

€25
12.3%

€4
1.8%

€3
1.4%

€157

€50
25.3%

€51
25.8%

€41
20.7%

-€24
-12.4%

€26
13.1%

€2
0.9%

€4
1.9%

€147

€49
29.2%

€51
30.1%

€34
20.5%

-€13
-7.5%

€15
9.2%

€4
2.6%

€2
1%

€143

€34
19.3%

€58
33.5%

€40
23.1%

-€18
-10.1%

€19
11.1%

€2
1%

€3
1.9%

€139

€23
15%

€63
41%

€31
20.2%

-€15
-9.7%

€17
11.4%

€2
1%

€3
1.6%

€124

€62
27.3%

€71
31%

€40
17.5%

-€23
-10%

€25
11.2%

€3
1.4%

€4
1.8%

€183

€48
25.8%

€60
32.3%

€40
21.7%

-€17
-8.9%

€14
7.8%

€3
1.7%

€3
1.8%

€152

% Cont

Dairy Youngstock
2018 Calves
Missing EBI”
Total Calves
2017 Calves
Missing EBI”
Total Calves
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73
0
73
42
0
42

-30
10.8
6.3
-25
7.3
5.2

How do we get cows in calf?
The method of breeding we adopt is fairly standard and common to most
farmers. The breeding season lasts for 11 weeks in total for the cows and heifers.
We use a combination of six weeks A.I. and five weeks of bulls. The bulls we use
every year have been bred from the previous year’s cows. Given that these are
one year old bulls they have a smaller stature so we feel the need to use AI short
gestation sires with them for insurance purposes. No animal has been bought
into the farm in 12 years and we aim to maintain this policy.
Cow and heifer management timeline
Our cow and heifer management timelines are outlined below. For 2019, the
mating start date will be 26th April for the heifers and the 6th of May for the cows.
In relation to heifer management, this year, for the first year, we will
synchronise the heifers using the seven day PG programme. The main
purpose for the synchronisation of the heifers is to facilitate ease of
management of the herd next spring and to ensure heifers get calved and
back in heat as soon as possible.
For the cows will use the Moo monitors for pre service heats and to pick up non
cycling cows that are calved more than 42 days. No tail paint is used on any cows.
Cow management timeline
1st April:

Any cow that is below a body condition score of 2.8 is put on
Once-A-Day milking until bred

7th April:

Heats monitored using Moo Monitor

1st May:

Any non-cycling cows scanned and treated if required

6th May:

Start to AI all cows shown in heat once daily

18 June:

Introduce bulls (3-4) with cows

25th July:

End of breeding. Take out bulls

th

Bull choice for 2019
The following bulls have been chosen for the 2019 breeding season:
FR4513

FR4547

FR4772

FR4715

JE4289

FR2460

FR4532

FR4722

FR4244

JE4497
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Grass10 campaign
John Maher, Fergus Bogue and John Douglas
Teagasc, Animal & Grassland Research and Innovation Centre, Moorepark,
Fermoy, Co. Cork
Summary
•

The objective of the campaign is to achieve 10 grazings/paddock/year
utilising 10 tonnes grass DM/ha

•

50 grass groups have been set up across the country

•

These groups are set up to run for two years to increase farmers
capability in grassland management

Introduction
Grazed grass is the cheapest and most widely available feed for milk
production systems in Ireland. Grass enables low-cost animal production
and promotes a sustainable, green, and high quality image of milk
production across the world. Recent industry reports (Food Harvest 2020 and
Food Wise 2025) have highlighted the important role grass can play in an
expanding milk production industry. Through a combination of climate
and soil type, Ireland possesses the ability to grow large quantities of high
quality grass and convert it through the grazing animals into high quality
grass based milk products.
Our competitive advantage in milk production can be explained by the low
cost of grass relative to silage and concentrate feeds. Therefore, increased
focus on grass production and efficient utilisation of that grass should
be the main driver for expansion of the livestock sector. An analysis of
farms completing both grassland measurement in PastureBase Ireland
and a Profit Monitor demonstrated increased profit of €173/ha for every 1
t DM/ha increase in grass utilised. It should be noted that issues such as
environmental sustainability (carbon footprint, nutrient use efficiency, etc.) are
also improved by increased grass utilisation.
Future growth in pasture based milk production in Ireland will depend on
an effective grass-based system. However, Irish farmers are not using grass
to its potential and there is thus a need to (1) increase grass production and
(2) ensure efficient utilisation of that grass.
Grass10 campaign
Grass10 is a four-year campaign spearheaded by Teagasc to promote sustainable
grassland excellence. The Grass10 campaign is playing an important role
in increasing grass growth and utilisation on Irish grassland farms, thereby
improving profitability at producer level and helping to ensure the long term
sustainability of Irish beef, dairy and sheep production. Significantly, it is
providing the platform or framework to enable various industry stakeholders
to collaborate for collective action. Given the current performance in terms of
grass growth and utilisation, the need for ‘collective action’ is clear.
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Soil fertility
Grass grown

pH >6.3; P & K ≥ Index 3

10 grazings × 1,400 kgDM/ha

Sward type/reseeding

= 14 t DM grown/ha
10 t DM grass
utilised/ha

Management incl.
measurement
Infrastructure

Utilisation rate
75%

Animal
Performance
Reduced
Supplementation

Objective
The objective of the campaign is to achieve 10 grazings/paddock/year
utilising 10 tonnes grass DM/ha. In order to achieve this objective, we need
to achieve significant changes in on-farm practices, specifically:
•

Improved grassland management skills

•

Improved soil fertility

•

Improved grazing infrastructure

•

Improved sward composition

•

Increased grass measurement and usage of PastureBase Ireland

Grazing management courses
This year the Grass10 campaign is organising two separate grassland
courses for farmers.
Grassland management course
This course is for Dairy, Beef & Sheep farmers who want to grow more grass
and manage their grass better.
Managing grass is a challenging task on Irish livestock farms and if not used
correctly can impact greatly on farm profitability. This course involves:
•

On-farm practical experience on managing grass all-year round

•

Build confidence to make grazing decisions

•

Increase profit by utilising more grass!

It will also build your capacity and confidence to make grazing decisions
that will have a positive impact on your farm’s profitability.
Duration:

Two years part-time (Meet 6-10 times/year)

Delivery:

On-farm Practical Experience with Advisors/Specialists &
Farmer Coaches
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Grassland infrastructure course
This course for Beef, Sheep and Dairy farmers who want to improve grazing
infrastructure on their farm.
The biggest limitation to grass utilisation on many Irish farms is grazing
infrastructure. This course involves
•

On-farm practical experience to improve grazing infrastructure on your
farm

•

Working together with other farmers to achieve higher returns from
grazing infrastructure

•

Increasing grass utilisation and profit as a result!

At the end of the course you will have an in-depth knowledge of all forms
of grazing infrastructure, the capabilities to design and build robust
grazing infrastructure for your farm and the skills to improve grass
utilisation which improves farm profitability
Duration:

Two years part-time (Meet six times/year)

Delivery:

On-farm Practical Experience with Advisors/Specialists &
Farmer Coaches

Contact your local Teagasc Advisor for further details
Grassland Farmer of the Year Competition
Teagasc research indicates that grass utilisation can be increased
significantly on farm, and research shows a proven link between increased
grass utilisation and increased profitability. In 2017, designated the Year of
Sustainable Grassland, the Department of Agriculture, Food & the Marine,
in collaboration with numerous industry stakeholders including Teagasc,
launched a competition as part of the Grass10 initiative to find the Grassland
Farmer of the Year. The objective of the Grassland Farmer of the Year Competition
is to promote grassland excellence for all Irish livestock farmers.
The 2018 winners of the Grassland Farmer of the Year incorporate all of the
practices necessary to increase grass production and utilisation, include
soil fertility management, sward renewal, grassland measurement and
improving grazing infrastructure. They are true ambassadors for our grass
based system.
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Feeding the herd at grass – can we do better?
Michael O’Donovan and Michael Egan
Teagasc, Animal & Grassland Research and Innovation Centre, Moorepark,
Fermoy, Co. Cork
Summary
•

To support higher stocking rates dairy farms will have to increase both
grass production and utilisation substantially

•

Autumn closing management and targeting the correct closing cover
are vital to ensure adequate spring grass availability

•

The importance of early turnout and spring grazing management is
underestimated. For every 1% of the grazing area grazed in February,
an additional 14 kg DM/ha is grown by 10th April

•

The first rotation needs to be finished by early-April in order to achieve
2.5 grazing rotations by early May and 10 grazing rotations in the year

•

On average, for every extra 1 t DM/ha grown, 0.88 t DM/ha was allocated
to the grazing herd on PastureBase Ireland farms

•

Post grazing sward height and pasture quality are key drivers of the
feeding status of the herd during mid-season

•

Grazing management requires continuous improvement

Introduction
There are major improvements needed in the areas of grazing management
and the conversion of grass into milk. While every farm situation is unique
with varying soil types, local climatic conditions, stocking rates and farmer
management capabilities, grass production is limiting on most farms. Irish
farms have expanded rapidly over the last number of years. Average herd
size is now approximately 84 cows/farm, which requires farms to increase
the amount of grass grown to meet an increasing herd feed demand.
Increasing stocking rates combined with more compact calving has resulted
in increased spring feed demand on dairy farms. Extra grass must be grown
and utilised in this period to minimise increases in supplementary feed
use. It is clear from Profit Monitor results in the last two years that farms
targeting high levels of grass utilisation are more profitable (+€261/ha higher
net profit). Even the farms achieving the highest grass utilisation, however,
are, on average, still only utilising 10 t DM/ha. This paper examines where
Irish dairy farms can improve the feeding management of the dairy herd at
grass, to further increase output and lower farm costs.
Current grass DM production performance
The optimum stocking rate for an individual farm is that which gives
sustainable profitability, and is dependent on the individual farm’s grass
growth and utilisation capability. Many Irish farms are only producing 5060% of their grass growth capability, and substantial increases in grass
production can be achieved. Other dairy nations that have expanded without
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growing and utilising more grass have lost their competitive advantage.
Many farmers in Ireland will fall into the same trap if grass production
is not increased. Sustainable dairy expansion must come from utilising
more grass, and not at the cost of importing supplementary feed. Improved
feeding of the dairy herd will only come from better grazing management
skills being employed. This means regularly measuring pasture cover, using
specialized grassland management software to analyse grass production
data, and making decisive grazing management decisions. These are the
key drivers of grass growth capacity on the farm. A recent survey of high
performing grassland farmers reported that all the farmers agreed that they
were completing more farm walks, grazing their cows tighter and reseeding
more than they were five years ago. This underlines the importance of
continuous improvement in grassland management practices.
At present, Irish dairy farmers are growing on average 9.1 t DM/ha (National
Farm Survey data) which is utilised during a grazing season that averages
210 days. One of the main factors contributing to this relatively poor
performance is inadequate (or zero) routine grassland measurement on
most farms. Across all the farms that are routinely recording farm cover
in PastureBase Ireland (PBI), the bottom 20 farms, the average of all farms,
and the top 20 farms are growing 11.0, 13.8 and 16.7 t DM/ha, respectively
(Figure 1). Variation in the amount of grass grown in the top 20 versus the
bottom 20 farms in PBI is evident across the seasons: 1199 versus 816 kg
DM/ha in spring; 4932 versus 4462 kg DM/ha during mid-season; and 6442
versus 5937 kg DM/ha in autumn. An extra grazing rotation is achieved on
the top farms compared to the bottom farms (7.7 versus 6.8 grazings per
paddock per year). This extra grazing results in a greater proportion of grazed
grass in the cows’ diet.

Figure 1. Comparison of National average dairy farm DM production and that of farms participating in
PastureBase Ireland

Grass allocation
On many farms, the grass grown on the milking platform is prioritised for
the grazing cows, as it reduces the levels of imported supplementary feed
required. PastureBase Ireland now provides the tools to determine how
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much grass is grown and utilised for grazing on farms. Figure 2 shows the
relationship between grazing DM production and total grass DM production
on farms during 2016. On average, for every extra 1 t DM/ha grown, 0.88 t
DM/ha was allocated to the grazing herd.
The relationship between grass allocation and stocking rate in grazing
herds is summarized in Table 1. Farms that are not producing sufficient
grass to meet the stocking rate requirement cannot allocate enough grass
for grazing to their herd and are forced to increase supplementation levels.
Many farms in the country are facing this prospect if they do not improve
grassland management to increase farm grass DM production across the
year.

Figure 2. The relationship between farm total grass DM production and the amount of grass allocated to grazing

Table 1. The differences in grass DM availability for the herd given
different levels of DM production
Stocking rate possible
Grass DM
Grass availability @80%
(assuming a DM allowance
Production
allocated to grazing
of 4 t/cow) per annum
9
7.2
1.8
11
8.8
2.2
13
10.4
2.6
15
12.0
3.0
17
13.6
3.4
Spring grazing management
Grazing management in the first two months post-calving has a huge
impact on spring grass growth and cumulative growth for the remainder
of the year. Data from PBI (n=65 farms) from 2015 and 2016 shows that,
on average, 22% (range 0 to 52%) of the grazing platform was grazed in
February. These figures are well below the target minimum of 30% grazed
by 1st March. The same dataset showed that for every 1% of the grazing
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area grazed in February, an additional 14 kg DM/ha was grown by 10th April.
This equates to an additional 125 kg DM/ha grown on those farms. A target
of 1450 kg DM/ha must be grown from the 1st January to 10th April to meet
the majority of the cow requirements from grazed grass. The first rotation
end date can have a large impact on spring DM production. For example,
PBI data indicates mean spring grass production from January 1st to April
10th was 1239 kg DM/ha on farms completing the first grazing rotation on
or before April 10th compared to 994 kg DM/ha for farms completing the
first grazing rotation after April 10th. This 20% difference clearly shows that
some farms are finishing the first rotation too late.
Given that most farms are increasing both stocking rate and six-week calving
rate, the opening farm cover has a large impact on spring grazing and herbage
allocation. Opening with a low average farm cover means there is less available
grass to graze. Targeting an opening farm cover of 900 kg DM/ha for highly
stocked farms can be achieved to keep supplementation low. An experiment to
establish the effect of opening farm cover commenced at Moorepark in spring
2017. This experiment is investigating the effect of opening farm cover on
grass production and animal performance. Table 2 below shows preliminary
results for animal performance during the first rotation (6th February to 8th April
2017). Commencing grazing with a greater opening farm cover (1040 versus 650
kg DM/ha) resulted in more grass available for lactating cows (12.9 versus 9.5
kg DM/cow/day) over that 60 day period. The higher grass allocation resulted in
an additional 13 kg MS/cow produced by 8th April (9% increase in milk output per
cow). Each additional 100 kg DM/ha increase in opening farm cover resulted in
an additional 9 kg milk solids/ha.
Ensuring a high opening farm cover and maintaining it so it does not drop
below 500 kg DM/ha in late March/early April is a crucial aspect of spring
grazing. During the spring period the farm should be walked a minimum of
four times during February and March to ensure adequate grass is available
and regrowth’s are recovering to target levels. If average farm cover drops,
the level of grass available for grazing animals is reduced, and levels of
supplementation will increase. It is important that adequate nitrogen is spread
on the farm by 1st April to stimulate early grass growth (56 kg/ha, 70 units/acre).
Table 2. The effect of high and low opening farm covers on grazing
and animal performance for the first rotation (6th February to 8th April
2017)
High
Low
Difference
Grass
Grass
Opening farm cover (kg DM/ha)

1040

650

+ 390

Grass allocation (kg DM/cow/day)
Concentrate feed (kg DM/cow/day)

12.9

9.5

+ 3.4

2.8

2.8

0

1533

1091

+ 442

Post-grazing sward height (cm)

3.7

3.3

+ 0.4

Cumulative milk solids (kg/cow)

151

138

+ 13

Pre-grazing herbage mass (kg DM/ha)
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Mid-season management
The primary objective during the main grazing season is to maintain
high animal performance from an all-grass diet, while at the same time
maintaining pasture quality. In general, from late April onwards, grass
supply exceeds demand. Pre-grazing herbage mass should be maintained
at 1300 to 1600 kg DM/ha, with a grazing residual of 50 kg DM/ha (4
cm post-grazing height). One of the biggest issues in mid-season is not
stocking the farm appropriately to match grass growth, resulting in large
surpluses (understocked) or large deficits (overstocked). Farm cover should be
maintained between 150 to 180 kg DM/cow from mid-April to mid-August
with a rotation length of 18-21 days. In order to maintain this, average
farm cover should be monitored weekly and three times every two weeks
during peak grass growth. Paddocks with surplus grass should be removed
as identified. Improving pasture quality offers the potential to achieve
further increases in animal performance from pasture. Grass quality varies
across the season; however, some of these changes can be negated by good
management practices. The current measure of how well grass is utilised in
the field is the post-grazing sward height. In 2016, 33 farms were monitored
for post-grazing height from April to September. On average, the results
achieved were reasonable, but still showed that grass is being underutilised
on farms. For example, post-grazing sward height increased by close to 0.5
cm in May and stayed at >4.4cm for the remainder of the year (Figure 3). The
big rise in the May post-grazing height was most likely due to the doubling
of grass growth from the first week of May to the third week of May in 2016.
The mean grass growth figures for May, June, July, and August in 2016 were
70, 76, 74 and 68 kg DM/ha/day, respectively. This has adverse consequences
for sward quality and regrowth capacity in subsequent rotations. The grass
quality assessment (Figure 3) of herbage on the 30 farms where post grazing
sward height was measured shows a consistent decline in grass quality from
April through to September, with no increase in any month. The increase
in post-grazing height highlights the difficulty of managing grass quality
when grass growth increases mid-season.

Figure 3. Post grazing sward height (red line) and grass dry matter digestibility (blue bars) measured on
30 farms participating in PastureBase Ireland in 2016
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Maintaining high quality grazed grass has the ability to maintain milk
production of 2 kg milk solids/cow/day. For each one-unit increase in organic
matter digestibility (OMD), grass dry matter intake can be increased by 0.20
kg, which can result in an increase of 0.24 kg milk/cow/day. Well grazed
swards (grazed to 4.0 cm) will contain a high (80% +) proportion of leaf in the
grazing horizon (4 to 10 cm). The proportion of leaf in the grazing horizon
has a strong influence on the grass DM intake achieved by the dairy cow, so
it is imperative that swards are leafy to the base. This can be achieved by
good grazing management practices. Poorly managed swards (grazed >4.5
cm) can fall to 65% leaf during the reproductive period, resulting in more
stem and reducing overall sward quality.
Autumn grazing management
Autumn closing date is one of the most important management factors
influencing the supply of grass in early spring. To ensure adequate
quantities of grass are available at the start of calving in spring on highly
stocked farms, farmers must ensure an average farm cover of ≥700 kg DM/
ha is achieved at closing (1st December). To achieve these targets, farmers
should use the autumn planner, which allocates the area of ground to be
closed from October to November. The closing of paddocks should start
between 5th and 10th October, and 60% of the paddocks should be grazed
by 7th November. In highly stocked farms, which have greater demand for
early spring grass, this target should be 70% grazed by 7th November, with
100% grazed by the end of November. Farms with heavy soils or farms with
low autumn growth rates should be closed approximately one week earlier.
If average farm cover does drop due to poor autumn growth rates, farmers
should house or increase silage supplementation to prioritise grass for
early spring grazing.
Conclusion
All farms can grow more grass through improved grassland measurement
and management. Managing a farm to produce more grass requires
attention to detail and better grazing management. The farms that are
monitoring farm cover regularly are more likely to feed their cows better
at grass, achieve more grazings per paddock, improve grass production and
increase farm profit irrespective of milk price.
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PastureBase Ireland – getting Ireland to
utilise more grass
Michael O’Leary
Teagasc, Animal & Grassland Research and Innovation Centre, Moorepark,
Fermoy, Co. Cork
Summary
•

Over 1,000 covers are now recorded on PastureBase Ireland each week.
Measurement is the first step to manage grass swards better and
increasing grass utilisation

•

Dairy farms recording farm cover regularly on PastureBase Ireland
have grown between 11.1-14.4 t DM/ha/year over the past six years
(range 6.7 t DM/ha to 21.2 t DM/ha)

•

Grass DM production decreased on average by 3 t DM/ha on dairy farms
in 2018. Some farms in the East and South of the country expensing a
decrease in grass production between 5 – 6 t DM/ha

•

Average opening farm cover in spring 2019 was 20% higher and weekly
growth rates were 50% higher than spring 2018 giving farmers the
opportunity to graze full time where conditions allowed

Introduction
PastureBase Ireland (PBI) is an internet-based grassland management
programme for all grassland farmers. In operation since 2013, it has gained
momentum in recent years due to the development work and offers farmers
‘grassland decision support’ and stores a vast quantity of grassland data
from dairy, beef and sheep farmers in a central national database.
PastureBase Ireland has an array of tools available in the programme
including the grass wedge, spring and autumn rotation planners, feed
budget, ability to record fertiliser/slurry application and reseeding.
Grass DM production on dairy farms - PastureBase Ireland data (2013-18)
It is obvious that there is huge variation in grass DM production on farms.
Where large quantities of grass are grown, good grazing and soil fertility
management are important priorities. This is one of the key early findings
emerging from PastureBase Ireland. There are many reasons for this,
including differences in stocking rate, soil fertility and grazing management
practices. If soil fertility and grazing management are improved, many
farms are very capable of increasing their DM production substantially. In
2018 the wet, late spring followed by summer drought caused grass DM
production to decrease across all farms.
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Figure 1. Grass dry matter production from PastureBase Ireland dairy farms across the country in 2018
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Table 1. Total dry matter production (t DM/ha) on dairy farms recording
into PastureBase Ireland (2013 to 2018)
Mean
Max.
Min.
Range
2013
Total DM production (t DM/ha)
12.2
18.0
7.3
10.7
Grazing DM production (t DM/ha)
10.3
16.8
6.2
10.6
Silage DM production (t DM/ha)
1.9
5.0
0.0
5.0
No. of grazings per paddock
6.2
9.1
4.5
4.6
2014
Total DM production (t DM/ha)
13.5
18.8
9.4
9.4
Grazing DM production (t DM/ha)
11.1
17.8
7.2
10.6
Silage DM production (t DM/ha)
2.4
6.1
0.2
5.9
No. of grazings per paddock
2015
Total DM production (t DM/ha)
Grazing DM production (t DM/ha)
Silage DM production (t DM/ha)
No. of grazings per paddock
2016
Total DM production (t DM/ha)
Grazing DM production (t DM/ha)
Silage DM production (t DM/ha)
No. of grazings per paddock
2017
Total DM production (t DM/ha)
Grazing DM production (t DM/ha)
Silage DM production (t DM/ha)
No. of grazings per paddock

7.8

12.0

5.3

6.7

14.1
11.9
2.2
7.0

18.7
18.6
4.9
11.0

7.5
6.4
0.2
4.9

11.2
12.2
4.7
6.1

13.8
12.0
1.7
7.5

18.2
17.5
8.8
10.1

10.2
7.7
0.0
3.9

8.0
9.7
8.8
6.2

14.4
12.4
5.8
7.7

21.5
19.1
0.4
11.0

9.2
6.5
5.4
5.0

12.3
12.6
5.0
6.0

11.1
9.1
2.0
6.4

16.4
13.8
5.0
10

6.7
4.7
0
4

9.7
9.1
5.0
6

2018
Total DM production (t DM/ha)
Grazing DM production (t DM/ha)
Silage DM production (t DM/ha)
No. of grazings per paddock
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Figure 2. Mean daily growth rates (kg DM/ha/day) for PastureBase Ireland farms in 2018, 2019 (to April)
and 5 year average.

PastureBase Ireland update
Over the last 12 months the inclusion of the projected wedge, weekly
grazing planner, offline app, invitations/group section and connecting with
seven milk processors along with improving performance issues have all
been completes and are available to farmers.
PastureBase Ireland App
The PBI offline app is available for all smart devices and you can download
the app from the App store and Google play store. Search for ‘PBI Grass’. The
app is free to download. The objective of the offline app is to record grass
covers, graze dates, fertiliser application, livestock number/intakes as well
as milk data quickly while undertaking the task in the paddock whether
mobile coverage is poor or not available. The app is quick and very user
friendly. You only need coverage or Wi-Fi when synchronising the data to/
from the website. All other data can be recorded offline.
What does the future hold for PBI?
There have been a lot of other new additions during 2018 and more to
come in 2019. We have established a PBI steering group which consists of
five farmers and three advisors to help us determine future developments
of PBI and we have also received feedback from a number of discussion
groups. In 2019 we hope to generate more reports, for example grass and
milk reports, while an overhaul of the annual tonnage report is also on
the way. After the fodder shortage last year a new tool to be developed is
a ‘fodder budget’. This should help farmers to calculate how much winter
feed is available on the farm and how much is required over the winter
period. Another exciting development is the ‘Grass Growth Model’ which is
being validated on 40 commercial farms this year who are using PBI. It is
hoped after this validation to make the grass growth model available to all
farmers using PBI. This will predict the grass growth for the next week for
the farm taking into account the grass covers on the farm, fertiliser data
and local weather forecast.
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Why are farmers using PBI?
PastureBase Ireland provides information to farmers in three main ways.
First, short term benefits, after completing a farm cover the programme
displays a grass wedge and calculates the average farm cover, cover per
livestock unit, growth rate, etc. This helps farmers in the day to day running
of the farm. Then when a farmer records 25 – 30 farm covers during the
year, the programme calculates the total amount of grass grown in each
paddock. This gives the farmer the opportunity to investigate paddocks
which are under performing and furthermore take appropriate action. After
a few years using the programme the farmer will be able to determine how
much grass their farm can grass in an ‘average’ year and set their stocking
rate on the farm accordingly. It will also make feed budgets easier to create
and more accurate as there is a bank of information to assist farmers.

Conclusions
It is clear that Ireland has incredible potential to increase annual DM
production through a better focus on grazing and grassland management.
The Food Wise 2025 target is for grass utilisation to increase by 2 t DM/
ha on all Irish farms. More importantly, individual farmers can potentially
increase their incomes by managing grass and using PastureBase Ireland.
PastureBase Ireland, the national database, will allow the industry to
move forward with better understanding of the performance of grassland
farms. PastureBase Ireland is available to all Teagasc clients. If you wish to
sign up or require more information please call out dedicated help centre
046-9200965 or email support@pbi.ie.
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Farm infrastructure
Pat Tuohy
Teagasc, Animal & Grassland Research and Innovation Centre, Moorepark,
Fermoy, Co. Cork
Summary
•

Investment should be prioritised into area that will give the maximum
return based on current performance, investment costs and profit
response

•

Proper subdivision of grazing land into paddocks is essential to be
able to successfully manage pastures and achieve desirable rotation
intervals

•

The roadways from the parlour/farmyard to the paddocks should be
wide, smooth and as short a distance as is practical.

•

Price of road making material, both crushed stone and dust for the
surface, is typically €7-10 per tonne plus VAT

•

Put in two gateways to paddocks to reduce gateway wear and tear

Introduction
Farm infrastructure is key to maximising grass production and utilisation.
The major infrastructural elements are farm roadways and water systems.
In grazing systems cows are required to walk to the milking parlour and
back twice daily to wherever they are grazing. Consequently, a lot of thought
needs to be invested in deciding where to site the farmyard on the farm,
how to subdivide the farm into a paddock system and what the optimum
layout of roadways be to make animal movement most efficient. The four
key issues to consider are:
•

Distance that cows are required to walk

•

Design and layout of cow roadways (see roadway design)

•

Access to the milking parlour for milk tankers and other large vehicles
separate from cow roadways

•

Farm security and animal disease biosecurity

Proper subdivision of grazing land into paddocks is essential to be able
to successfully manage pastures and achieve desirable rotation intervals.
Paddocks must be connected with an efficient roadway system so that herd
can move from one paddock to any other paddock on the farm. The ideal
paddock system should include about 20 to 23 full sized paddocks and a
few small paddocks near the parlour for sick cows etc.
Roadways
The milking process really starts when the cows leave the paddock. A welldesigned, carefully built and properly maintained farm roadway system has
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many benefits, including, less lameness, less mastitis and better general
animal health, faster and easier stock movement, cleaner cows and milk
and more efficient paddock access. Problems are caused by pebbles and
loose stones on the surface, a bumpy surface with secure stones, lodged/
trapped water on the surface, very dirty section near the farmyard, and a
roadway level with or lower than the field. The reasons for these defects are
many but may be due to flawed construction methods, unsuitable materials
and lack of maintenance.
Roadway width
The width of roadways depends on the number of cows in the herd. Typical
widths of 3.7 m to 5 m are suggested for herds up to 150 cows with wider
roadways needed for bigger herds. A rule of thumb is an extra 0.5 m wide
for each extra 100 cows in the herd.
The fence should be positioned about 0.5 m from the edge of the roadway.
This will allow cows to utilise the full width of the roadway while at the
same time prevent them from walking along the grass margin. A cow track
in the grass margin usually means that the fence is too far out and the
surface of the roadway is likely to be poor also.
The length of the roadway required will depend on the size and general
layout of the farm. On farms with heavy soils a more intensive roadway
system makes grazing management easier. The intensity or land area
devoted to farm roadways ranges from 1-2% of the grazing area.
Roadway construction
New farm roadways must be laid in good weather when soil conditions
are dry. This is primarily to ensure that the roadway material does not mix
or get pressed into soft soil. Ideally remove a thin layer of topsoil before
placing the roadway material. Be careful not to remove too much topsoil
as the depth of the roadway will have to be increased to bring the roadway
surface above field level. The finished level of the roadway must be above
the level of the field, otherwise drainage will be onto the roadway instead
of off it.
A wide variety of locally sourced materials may be used as the main road
material. This foundation layer is made up of granular fill material. The
usual depth is about 200-300 mm. The biggest stones should be no bigger
than about one third of the thickness of this layer. The intended slope
should be formed in the foundation layer. This means that the surface layer
will have the same slope and an even thickness. Generally, 75 or 100 mm
down material is used.
Compact with a vibrating roller before the surface layer is spread.
Compaction interlocks the material to give a stronger roadway and helps
prevent loose stones from mixing with the surface layer. The roadway
should be completed with about 50-75m of a fine material on the surface.
The surface layer needs to be laid evenly and compacted. The surface of
the roadway has a big influence on the level of lameness in the herd. The
surface needs to be smooth, fine and strong enough to support animals but
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with a little give in it also. Rough surfaces with protruding stones, loose
gravel or pebbles (either sharp or round) lying on the surface are a major
contributor to lameness.
Getting water off the roadway quickly will extend the life of the surface and
reduce the cost of maintenance. Potholes will also be less likely to develop.
To remove water quickly from roadways they should slope to one or both
sides. A crossfall of between 1 in 15 and 1 in 20 is about right.
Costs
A 4.3 m wide roadway, with 300 mm depth of material and will need one
25 tonne load to cover a length of 9-10 m. This assumes a density of about
2 tonnes per m3 for the material used. A similar sized load would cover
45 m with a 63 mm thick surface layer. The price of road making material,
both crushed stone and dust for the surface, is typically €7-10 per tonne
plus VAT. As the construction material amounts to over 80% of the overall
cost, strict control over the depth and width of the roadway, in line with
needs and good construction practice, is essential. Farm roadway costs
range between €4 and €7.5 per square metre. Calculate costs in advance
and monitor progress. This will avoid surprises and cost overruns. VAT is
refundable on new farm roadways but not on repairs.
Water systems
A good water supply is extremely important for production, health and
welfare of livestock. The water supply system must be good enough to
supply adequate water needs in paddocks, the parlour and dairy, and the
dwelling. On most farms the water system consists of a series of expansions
or additions carried out over the years as requirements changed. Only when
the system fails to cope, such as during a dry summer, do people realise
how marginal their system has become.
A fact often overlooked, is that improving water supply can result in an
increase in milk yield. A dairy cow can be satisfied long before she is full,
so if the water is slow to come through to the trough, she may be quite
contented, but milk yield can suffer by over 20%.
Common problems on most farms centre on inadequacies in areas such as,
water source, pumping plant, pipe sizes, ballcocks and troughs.
Small pipe sizes
This is probably the most common problem with water supply on farms.
Even on farms where piping was laid in recent years under-sizing of pipes
still occurs. In small pipes, flow rate reduces because of friction between
the water and the inside surface of the pipe. With regard to pipe size it
is the change in cross-sectional area in relation to its bore (diameter)
that is important. It is hard to imagine that a 20 mm (3/4 inch) pipe has
approximately twice the cross-sectional area of 12.5 mm (1/2 inch) pipe.
Similarly, a 25 mm (1 inch) pipe has four times the cross-sectional area of
12.5 mm (1/2 inch) pipe, although it is only twice the bore.
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The pressure loss is also affected by the pipe length, i.e. if you double the
length of the pipe you double the pressure loss. The net effect of pressure
loss is reduced flow rates. Increasing system pressure to maintain flow rate
is not a good solution. It would be extremely energy inefficient and give rise
to damaging levels of pressure. The answer is to use the right pipe size.
Ballcock problems
Very often the ballcocks are the weak link in an otherwise satisfactory water
supply system. Ballcocks are frequently over restrictive, even on systems
where the pipe sizes are adequate. A high pressure 12.5 mm ballcock in the
drinking trough is not capable of allowing an adequate flow rate, which is in
most situations about 16 to 22 litres per minute (3.5 to 5 gal/min).
In general, standard ballcocks are described by their size and pressure.
Ballcocks can have high, medium or low pressure jets. The high, medium
and low pressure refers to the pressure the ballcock can withstand without
leaking when the trough is full.
The high-pressure jet has the smallest hole and the low-pressure jet the
biggest. The high pressure jet in a standard ½ ballcock is only 1/8 of an
inch in diameter whereas the medium jet is ¼ of an inch in diameter. Other
ballcocks are available that have openings of ½ inch or greater. In most
systems medium pressure ballcocks will provide an adequate flow rate. In
practice, most standard ballcocks are sold with high pressure jets in them,
which is one reason why so many farms have flow rate problems.
Water troughs
Cows can drink anything from 10 litres of water when dry to 60 to 110 litres
when milking, depending on production levels and weather conditions.
They can typically drink at the rate of 14 litres a minute from a trough.
Allow cattle 10 to 15 litres per 100 kgs of body weight per day.
Carefully consider trough location; cows do not like to walk more than
about 250 m to get a drink. Locate water troughs away from paddock
gateways and farm roadways. This will shorten the walk to water, prevent
bottlenecks, and reduce the wear and tear at gateways.
Check water troughs regularly to ensure that ballcocks are working properly
and that there are no leaks; a leak at a water trough is a real disaster.
Flow rate should be considered before trough size in ensuring adequate
supply. However, large troughs provide more drinking space and can
compensate a bit for poor flow rate at peak drinking time. The main
advantage of big troughs is they give more space for drinking. Each cow
drinking at a trough needs 450 mm of space measured along the trough
rim. For large herds it may be necessary to install a second trough in the
paddock.
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Some key points
•

Put in two gateways to paddocks to reduce gateway wear and tear

•

Do not site water troughs on farm roadways or near paddock gateways

•

Carry out regular roadway repairs. Aim to maintain the surface layer

•

Avoid sharp bends; have sweeping bends at corners and T junctions to
avoid bottlenecks

•

Critically watch the cow movement and remove restrictions and
distractions to cow-flow

•

Remove trees that shade the roadway causing dirty wet surfaces

•

On steep roadways use ramps or channels to divert water at intervals
otherwise flowing water will create tracks and wash away the surface
layer

•

Get cows to enter collecting yards towards the rear. This lines-up the
cows for milking makes it easier for them to adjust their social order for
milking

•

Keep pebbles and stones off concrete yards/roadways

•

If stones on the collecting yard are a problem consider installing a kerb
at the roadway-yard junction and an extra depth of fine surface material
on the lead-in roadway

•

Allow cows to move along roadways at their own pace to minimise
lameness. This also keeps the cows calm

•

Slow down with farm machinery and keep tractor and heavy machinery
use on roadways to a minimum

•

If cows slow down on a farm roadway they do so for a reason

•

If the surface is poor cows will take longer to walk along it

•

Repair potholes in good time and with fine material

•

Avoid holding cows on the roadway before letting them off, say to cross
a public road; dung/dirt builds up on the roadway, leading to difficulty in
controlling SCC, dirty clusters, open teats after milking, etc.
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The benefits of white clover in milk
production systems
Deirdre Hennessy
Teagasc, Animal & Grassland Research and Innovation Centre, Moorepark,
Fermoy, Co. Cork
Summary
•

Clover can have a positive influence on milk production and herbage
production

•

Annual herbage production was similar on grass-only swards receiving
250 kg N/ha and grass-clover swards receiving 150 or 250 kg N/ha

•

Milk solids yield was greater on grass-clover swards receiving 150 or
250 kg N/ha (493 and 496 kg MS/cow, respectively) compared with grassonly swards receiving 250 kg N/ha (460 kg MS/cow)

Introduction
White clover has the potential to increase the productivity of Irish grassbased dairy production systems as it can have a positive influence on milk
and herbage production. Incorporating clover into grass swards has been
shown to increase cow dry matter (DM) intake at grazing which can result
in increased milk production. Additionally, clover has the ability to fix
atmospheric nitrogen (N) and make it available for grass growth; this can
supply between 50 and 150 kg N/ha per year to the sward. The proportion of
clover in swards varies depending on the time of year and sward management.
Generally, there are low levels of clover in swards in spring (less than 10%),
increasing to a peak of up to 40 to 50% in late summer/early autumn. Clover
has a lower growth rate than grass at temperatures below 10°C, which
can lead to low sward clover content in spring. Clover growth continues to
increase up to 24°C, whereas grass growth peaks at temperatures of 15 to
20°C. As a result of their different growth profiles, clover and grass growth
patterns complement each other with grass growth peaking in May/June
followed by a decline, while clover growth peaks in August/early September.
Establishment of clover
There are two ways to introduce clover into the sward – either by
incorporating clover in the seed mix (2.5 to 5.0 kg/ha) at reseeding or oversowing into an existing sward after silage harvesting or tight grazing (5 kg/
ha). Including clover in the seed mix at reseeding provides the best chance
of establishment. Reseeding is most effective when seeds are sown at
soil temperatures of 8°C or greater. It is important that seed is not sown
too deeply (> 1 cm) to ensure germination. The use of ‘clover safe’ postemergence sprays 5-6 weeks after sowing provides the best opportunity
to kill grassland weeds as they will be at the seedling stage. This is most
important in a grass-cover sward as it can be difficult to control weeds after
the post-emergence stage.
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Grazing management of grass-clover swards
As with grass-only swards, excellent grazing management on grass-clover
swards is critical to optimise herbage production and nutritive value. In
spring it is important that poaching on grass-clover swards is minimised as
this will result in a loss of clover stolons and consequently, reduced herbage
production. Grass-clover swards can have a lower density of grass tillers,
resulting in a more open sward, which is more susceptible to poaching.
Fertiliser N application on grass-clover swards should be similar to grassonly swards in spring, as their N requirements are similar at this time.
Depending on soil indexes, P and K should be applied at the appropriate rate
as this will also promote clover growth. Tight grazing in the first rotation to
3.5 cm is critical to allow light penetrate to the base of the sward to reach
the clover plant and promote stolon growth and production.
Mid-season management of grass-clover swards is similar to that of grassonly swards. Pre-grazing yield should be maintained at 1300 to 1600 kg DM/
ha and swards should be grazed to a post-grazing sward height of 4 cm.
Rotation length should be 18-21 days. Nitrogen fertiliser applications should
be maintained at similar levels to grass-only swards for April and May. From
June onwards, when there is a high level of clover in the sward (>25%) and
it is actively contributing N to the sward, N fertiliser applications may be
reduced.
In the autumn, it is critical to graze paddocks out well (3.5-4.0 cm) in the final
rotation, while minimising poaching damage, so that light can penetrate to
the base of the clover plant to promote stolon survival and production over
winter. The loss of stolons over the winter and the fact that clover growth
in spring is very slow makes clover very vulnerable to competition from the
grass in the sward in early spring.
Bloat
Bloat, excessive accumulation of gases in the rumen, can be an issue in
grass-clover swards. Bloat can occur at any time of the year but particular
risk times are April/May (due to lush, low DM swards) and from August
onwards when clover content is highest.
There are certain indicators that bloat may occur, these include:
•

High (>60%) clover content in the sward

•

Weather conditions (heavy persistent rainfall over a prolonged period leading
to lower DM swards, or mornings where there is a heavy dew)

•

Transitioning from grass-only to grass-clover swards

•

‘Hungry’ cows going into a paddock with high levels of clover.

Grazing management practices can be adapted to reduce the risk of bloat,
including:
•

If possible avoid switching from grass-only sward to grass-clover swards

•

Ensure minimum post-grazing sward height is 4 cm, no lower. This will
avoid hungry animals being turned into grass-clover swards
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•

In wet weather in particular provide a small area in paddock for the
first 2-3 hours following entrance to the paddock to avoid animals
preferentially selecting clover

•

Provide anti-bloating agent in the water supply

•

Identify high risk paddocks and monitor stock closely when grazing
these

•

Check stock after initial turnout and regularly for first three hours after
entrance to a paddock during high risk conditions

A routine preventative measure is to add bloat oil to drinking water. Bloat
oil can be added either directly to water troughs or dispensed through the
water system, usually from May to October.
Grazing system experiment
A farm systems experiment was undertaken at Teagasc, Animal & Grassland
Research and Innovation Centre, Moorepark, Fermoy, Co. Cork Ireland from
2013 to 2016. The experiment had three treatments: grass-only receiving
250 kg N/ha (Grass250), grass-white clover receiving 250 kg N/ha (Clover250)
and grass-white clover receiving 150 kg N/ha (Clover150). The Grass250
swards were a 50:50 mix of the PRG cultivars Astonenergy and Tyrella sown
at a rate of 27 kg/ha. The Clover150 and Clover 250 swards had the same
PRG mix as Grass250 plus a 50:50 mix of clover cultivars Chieftain and
Crusader sown at a rate of 5 kg/ha. Treatments received the same quantity
of concentrates each year (average 300 kg/cow). Treatments were stocked
at 2.74 cows/ha in a closed farm system (i.e. the farmlet provides all grazed
herbage and silage for the animals in the treatment). Cows were rotationally
grazed from early February to the end of November. Cows remained in their
treatment groups for the entire lactation. Target post-grazing sward height
was 4 cm.
Results
Annual herbage production was similar on all treatments (14.5 t DM/
ha). Average annual sward clover content was greater on Clover150 (27%)
compared with Clover250 (23%). Milk yield were greater on Clover250 and
Clover150 compared to Grass250 (Table 1 and Figure 1). Milk solids yield was
greater on the Clover250 and Clover150 treatments (496 and 493 kg MS/cow,
respectively) compared with Grass250 (460 kg MS/cow) due to increased milk
yield (Table 1).
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Table 1. Average daily milk and milk solids yield and annual milk
solids yield on grass only swards receiving 250 kg N/ha (Grass250)
and grass-clover swards receiving 150 and 250 kg N/ha (Clover150 and
Clover250, respectively) (2013 to 2016)
Grass 250
Clover 250
Clover 150
Milk yield (kg/cow/ d)
21.47
23.05
22.57
Milk protein (g/kg)
36.3
35.7
36.1
Milk fat (g/kg)
46.0
45.8
45.7
Milk solids (kg/cow/d)
1.73
1.83
1.81
Cumulative milk solids
460
496
493
(kg/cow/year)
Cumulative milk solids
1,261
1,361
1,353
(kg/ha/year)

Figure 1. Average daily milk solids production (kg MS/cow/ day) from a grass-only sward receiving 250
kg N/ha (Grass250), and grass-clover swards receiving 150 (Clover150) or 250 kg N ha-1 (Clover150)

Based on the results of this experiment there is potential to reduce N
fertiliser application to grass-clover swards from May onwards in milk
production systems with stocking rates up to 2.74 cows/ha. This offers a
considerable potential saving to the farmer in terms of reduced N fertiliser
application.
Conclusion
Milk solids production was greater on the grass-clover treatments compared
to the Grass250. Annual herbage production was similar on all three
treatments. Reducing N fertiliser application on the Clover150 treatment
from May onwards increased sward clover content compared to Clover250.
Clover can have a role in intensive pasture-based milk production systems
and offers the potential to reduce fertiliser N input.
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Fertiliser targets to maximise grass dry
matter production
Stan Lalor1 and Michael O’Donovan2
Grassland AGRO, Dock Road, Limerick
Teagasc, Animal and Grassland Research and Innovation Centre, Moorepark,
Fermoy, Co. Cork

1
2

Summary
•

Requirements for P and K for soil fertility maintenance are driven
largely by the amount of grass grown and utilised

•

Front load P application in the spring to stimulate early grass growth

•

Apply K late in the year where high K applications are required

•

Aim for slurry to go to silage fields, paddocks cut for surplus grass and/
or paddocks with low soil K levels

•

Balancing N with S applications over the year at a ratio of 12 N:1 S can
help increase the utilisation of N by the sward

•

Early spring N application under suitable soil moisture and temperature
is an important driver of spring grass growth in swards with high
perennial ryegrass contents

•

A fertiliser plan is essential. A simple overall plan of products, rates
and timings should be put in place, with low fertility fields being
addressed with simple switches in spring for low P soils, and in the
autumn for low K soils

Introduction
This paper sets out simple advice for soil fertility and fertiliser
management to address key challenges of 1) phosphorus (P) and potassium
(K) requirements for grazing; 2) fertilising silage as a crop; 3) best use of
slurry within the farm; 4) role of sulphur (S) in nitrogen (N) response; 5)
maximising spring growth; and 6) putting a fertiliser plan in place.
1) Phosphorus (P) and Potassium (K) requirements for grazing
The requirement for phosphorus (P) and potassium (K) for grazed swards
is often something that can get very complicated to calculate when all the
commonly mentioned factors of influence (e.g. stocking rate, baling surplus
grass, soil test indices, etc.) are thrown together. A simple way to consider
the P and K requirement is shown in Table 1. By taking a starting point of
considering the P and K required to grow one tonne of grass dry matter
(DM), it is possible to work up to a P and K requirement for soil fertility
of a grazed sward. Assumptions in this approach include typical P and
K concentrations in grass DM of 4 and 30 g/kg of DM, respectively. Also
assumed are the proportions of P and K intake that are retained by the
cow (40% and 10% for P and K, respectively), with the balanced assumed to be
returned to the soil in dung and urine.
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Table 1. An approach to establishing P and K requirements for
maintenance of soil fertility under grazing based on grass growth,
utilisation and nutrient retention by grazing animals. Additional P and
K rates required for soil fertility build-up are also included
P (kg/ha) K (kg/ha)
Uptake required from the soil to grow 1 t/ha of
4
30
grass DM for grazing
Uptake required to grow 15 t/ha of grass DM
60
450
Nutrients eaten by cows (or cut for silage)
assuming 80% utilisation
48
360
(12 t/ha of utilised grass DM)
Approximate retention by the animal (i.e. not
40 %
10 %
excreted in dung and urine)
Nutrient removal by grazing animals (Soil
19
36
Fertility Maintenance)
Additional requirement for soil Index 2 (above
+ 10
+ 30
maintenance)
Additional requirement for soil Index 1 (above
+ 20
+ 60
maintenance)
Based on the assumptions shown in Table 1, the typical P and K requirements
for soil fertility maintenance for a pasture where 12 t DM/ha is utilised
are approximately 19 kg/ha of P and 36 kg/ha of K. These will increase or
decrease with higher or lower levels of grass production and utilisation.
Also worth noting is that additional P and/or K will be required where soil
Index levels are low (Index 2 or 1). Higher rates of additional P in low Index
soils than those shown in Table 1 are permitted under the current Nitrates
Regulations, provided the farm meets specific eligibility criteria. However, in
all cases, any plan for the farm regarding fertiliser must be cross-checked
with permitted fertiliser N and P rates under the Nitrates rules.
When to apply Phosphorus (P)
On mineral soils, having P applied earlier in the spring to support early
growth has been shown to be beneficial to boost grass growth. Swards with
a grass growth response to P fertiliser normally show that a high proportion
of the additional grass is grown in spring. The programme for applying P
fertiliser across the year should be to front load P in spring, with a target
to get between 50-75% of the annual P requirement applied in the first two
rounds of fertiliser. The remaining balance of the annual P fertiliser rate
should then be applied in little and often applications across the summer
months, as relatively low application rates of P during the peak grass growth
period can improve the P concentration in the grass to help meet dietary
requirements of the cows. Where additional P is applied on low fertility
mineral soils, front-loading this P in spring is recommended, and action to
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supply additional P to low fertility soils is essential if low fertility is to be
addressed and improved.
Timing of P should be different on peaty soil types (high organic matter and
usually very dark brown or black in colour). Unlike mineral soils, peat cannot
hold onto P to the same extent, and therefore a more even distribution of
the P requirement across the whole year is more appropriate than high
applications in spring. Also with peats, additional P applications to improve
soil fertility are not recommended as the peats cannot hold onto P in the
same way that mineral soils can.
When to apply Potassium (K)
Fertiliser K applications generally go hand in hand with P applications due to
the typical usage of NPK compounds for supplying P. Applying K in spring is
not as critical as P for spring grass. For maintenance requirements, applying
the P and K together will generally work well. It is important to avoid high
rates of K in the spring period as excess K at this time can impact negatively
on the uptake of magnesium (Mg) by grass, resulting in an increased risk of
grass tetany. Where additional K is required for soil fertility build-up, it is
generally better to apply the additional K in the autumn period.
The impact of cutting rather than grazing
One of the advantages of considering P and K requirements within the
approach shown in Table 1 is that it highlights very clearly the impact that
cutting has on P and K removal compared to grazing. The difference arises
due to the high proportion of nutrients that a cow recycles back to the soil
during grazing. Where a field is grazed all year, the 12 t DM/ha of utilised
grass results in a nutrient requirement of 19 kg P/ha and 36 kg K/ha. This
gives a P:K requirement ratio of approximately 1:2, which reflects common
NPK products used for grazing such as 27-2.5-5 and 18-6-12. In the absence
of grazing, it can also be seen in Table 1 that if the 12 t DM/ha M were
removed from the field by cutting, the P and K requirement is a lot higher,
being 48 kg/ha of P and 360 kg/ha of K. This also means that the P:K ratio
required in a fertiliser product for silage should be closer to 1:6 or even up
to 1:7. Basically, you need a lot more K for silage than for grazing, because
the cow leaves most of the K behind her when she is grazing!
2) Fertilising silage as a crop
Having a good stock of silage in the yard might be described as a bit like
electricity – you do not really appreciate it until you do not have it! The
past year is a good example of the importance of having a good silage crops
to provide winter feed and forage buffers. There has been an increasing
emphasis on a lot of farms on silage being an opportunistic exercise as
a means of managing the grass wedge over the summer months. Overdependence on this to meet silage requirements becomes a risky strategy
if an adequate plan is not in place to grow silage crops with good yield and
quality. Two important reasons why this is important are: 1) silage crops
with high covers have very high growth rates capacities during the latter
part of their growth cycle, thus providing a big opportunity to accumulate
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grass DM compared to swards with lighter covers more typical of grazing;
and 2) silage as a crop has a higher nutrient demand compared to grazing
and needs to be nourished adequately to achieve its potential.
As previously discussed regarding the P and K requirements shown in
Table 1, silage has a higher P and K demand than grazed swards. Guideline
requirements for P and K for first and second silage crops are shown in Table
2. While general advice for each cut is useful, it is the grass DM harvested
that is the real driver of the P and K requirements that need to be returned
to silage fields. Grass with heavy covers cut for silage tend to be more
mature than lower covers that are grazed, so slightly lower concentrations
of P and K are assumed for heavy silage crops than for grazed swards.
Table 2. Guideline P and K requirements for first and second cut silage
crops based on target yields of 5 t DM/ha and 4 t DM/ha, respectively.
Rates shown refer to soil fertility maintenance only. Additional P or
K for low soil Index situations should also be included in the overall
fertiliser plan for the year
P (kg/ha) K (kg/ha)
Uptake required from the soil to grow 1 t/ha of
3.5
25
grass DM for silage
P and K requirement for First Cut (5 t DM/ha)
18
125
P and K requirement for Second Cut (4 t DM/ha)
14
100
Impact of taking paddocks out for bales
While a round of bales may seem like an insignificant change to the usage of
a paddock, over time, the impact of a few rounds of surplus bales can have
a big effect on changing the P and K required in the paddock. The reason for
this goes back to the cow’s ability to recycle P and K in the paddock while
grazing compared to silage which removes everything. One could get very
precise with a fertiliser plan that switches the fertiliser product that might
be used to increase the P and K in a round of fertiliser following a round
of bales rather than grazing. However, this can add to the management
headache by having to keep additional products in the yard, and also
potentially making every round of fertiliser more complicated.
Every 1000 kg DM/ha of grass cover that is cut for bales rather than grazed
will add approximately 2.5 kg P/ha and 25 kg K/ha to the overall P and K
requirements for maintenance to a paddock across the year. Just one round
of bales taken with a cover of 2000 kg DM/ha could more than double the K
removal from a paddock over the course a year. The simplest way to manage
this change in P and especially K is to target slurry to be returned to paddocks
that are cut for bales as the balancer for the higher P and K offtake. The
recycling of the P and K in the bales by the cows still happens, but it happens
indoors, therefore get the slurry back to re-balance the system. If slurry is
used like this, it keeps the fertiliser plan very simple afterwards.
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3) Best use of slurry within the farm
There is a lot of emphasis put on the value of slurry, with estimates of €20
and €25 per 1,000 gallons typically being quoted. If you had to buy a 50
kg bag of fertiliser that was equivalent to the nutrients in 1,000 gallons of
slurry, you would have a product with an NPK value of approximately 5-530. There are a few key points worth considering to actually achieve this
level of value.
P and K ratio in slurry
It was highlighted in Section 1 of this paper that the ideal P:K ratio in a
fertiliser product for grazing (1:2) is very different to what you need for a
silage crop (1:6 - 1:7). The P:K ratio in slurry is 1:6, so it is very apparent that
slurry is a far better fertiliser for silage than for grazing. This is logical when
in most spring calving systems, the majority of the diet during housing
is grass silage. So it makes sense that the nutrient profile in the slurry
produced by the animals’ matches closely with that of the silage being fed.
Therefore, it makes sense when managing slurry to try to get it back to
silage ground as much as possible. This can be either the fields used for
the main silage crops or the paddocks cut for bales. Spreading a lot of
slurry on the grazing block may be required for practical reasons of land
fragmentation and soil trafficability limitations. Be aware that if the grazing
block is getting most of the slurry, it is going to be over-supplied with K, and
the silage ground will become run down for K if it is not getting additional
K from another source to balance the silage crops.
Dilute slurry
If slurry is half-water, then it only has half the nutrients! A lot of farmers
make the mistake of not adjusting the application rates for dilute slurry.
The 50 kg bag of 5-5-30 equivalence of 1,000 gallons of slurry mentioned
above relates to ‘thick’ slurry. In its simplest sense, ‘thick’ slurry equates to
approximately 7% DM content and could be subjectively described as slurry
that is just watery enough to be agitated without adding more water.
Where slurry contains significant additions of water, as is common in
housing systems where the slurry tank receives wash water from the dairy
and parlour, and/or where slurry is stored in uncovered outdoor tanks, the
content of P and K is reduced. So, for a slurry that is 50% water, the 50 kg
bag of fertiliser value would be more like 2.5-2.5-15. As a result, if a dilute
slurry is being depended on for supplying P and K for silage, then the rate
needs to be twice as high as it would be with thick slurry to get the same
application rate of P and K.
Slurry as the P and K source for silage
The rates of slurry required to supply the P and K requirements for silage
are shown in Table 3. Rates are shown for ‘thick’ and ‘watery’ slurry,
highlighting the need for higher application rates where slurry is diluted
with water. Rates of slurry required for cutting of surplus grass are also
shown as guidelines for factoring in slurry application as a P/K balancer
where paddocks are cut rather than grazed. In some cases, application rates
Page 47

TEAGASC | OPEN DAY AT JOHN AND OLIVIA MACNAMARA’S FARM

can get very high, so it will often be appropriate to split applications across
multiple timings. While it is not essential to have P and K or slurry applied
exactly before or after swards are cut for silage, it is useful to adhere to the
principle of applying these rates of slurry over the course of the year within
timings that are practical to the situation on the farm.
Table 3. Slurry application rates of ‘thick’ and ‘watery’ slurry that are
required to supply the P and K requirement for silage crops. Rates
shown refer to soil fertility maintenance only. Additional P or K for low
soil Index situations should also be included in the overall fertiliser
plan for the year
‘Thick’
‘Watery’
slurry
slurry
(7% DM)
(3-4% DM)
3,500 gals/
7,000 gals/
Slurry required for First Cut (5 t DM/ha)
acre
acre
2,500 gals/
5,000 gals/
Slurry required for Second Cut (4 t DM/ha)
acre
acre
1,500 gals/
Slurry required for every 1,000 kg DM/ha of
700 gals/acre
acre
surplus grass for bales
Approximate P and K equivalence of 1,000
gallons of slurry as number of bales of
4 bales
2 bales
silage as surplus grass
4) Role of sulphur (S) in nitrogen (N) response
Nitrogen and S go hand in hand in how they work within the grass plant,
as both have a critical role for making plant protein. There are millions of
proteins in nature, but they all fundamentally are made from a relatively
small subset of approximately 20 distinct ‘building blocks’ called amino
acids. Various combinations of these amino acids result in the vast multitude
and variety of proteins. It is analogous to how the millions of words we use
in the English language are derived from varying combinations of only 26
letters!
The link between N and protein is well understood because every one of
the amino acids required to make protein contain N. So, without N, the
grass cannot make any amino acids, and without amino acids, it cannot
make protein. One of the most common forms of protein present in grass
is contained in chlorophyll; which is a component in plants involved in
converting the energy from the sun into sugars during photosynthesis.
Chlorophyll is also the pigment in grass that makes it green. Hence the
association of pale/yellow swards with N deficiency, as yellow swards lack
chlorophyll, which indicates a protein deficiency in the grass which could
be caused by lack of N.
Every amino acid contains N. Two of the essential amino acids also contain
S, hence the linkage between N and S. A sward could have more than enough
N available to it, but if it is missing enough S to balance it, it cannot produce
the full range of amino acids that is needs to produce protein. It will have
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a surplus supply of the ones that have just N, but the two amino acids that
require N and S will be in short supply, and therefore restrict the grasses
ability to make the protein it needs. It would be a bit like trying to write all
of the words in the dictionary if you were missing two of the letters!
The balance of N and S supply to the grass through the soil is therefore
critical in order to ensure the efficiency of N is optimised. Over the course
of the year, applying N and S at a ratio of approximately 12:1 is a good
target to keep N and S in balance across the year. So if the N programme is
approaching 250 kg/ha, then 20 kg/ha of S over the year would fit well. In
terms of timing, splitting S across three to four timings during the year is
better, as S behaves similarly to N in the soil, and therefore is well suited
to a little and often application approach. As a rule of thumb, aim for S to
be included in one of the first three rounds in spring, and then with every
second round of fertiliser in the grazing season. It will also be influenced by
the S content in the products being used.
5) Maximising spring growth
There is always an element of debate around the right approach for N
application in spring. The dilemma usually hinges around the knowledge
that N applied in early spring is normally less efficient in terms of kg of
grass DM grown per kg of N applied. The high value associated with grass
availability in early spring means that even relatively small additional
quantities of grass can be a big help to the overall feed budget.
The breakeven response required for N in terms of grass production will
vary with grass value and N fertiliser price. A response of 4-6 kg of extra
grass DM grown per kg of N applied would be normally required to reach a
break-even response to cover the cost of fertiliser.
Applying N in spring in a way that maximises the response is important
both to ensure good return over cost, and also to help minimise potential
losses of N from the soil either to water or as gaseous losses. Improving the
efficiency of N use during this period is a major opportunity for improving
environmental credentials associated with N efficiency in the future.
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Figure 1. Grass DM yield response to the first (30 kg N/ha applied on 29 January and cut on 16 March)
and second (60 kg N/ha applied on 26 March and cut on 16 April) applications of N (N only) and N with P
and S (N+P+S) in spring (Teagasc Moorepark, 2018. Unpublished data)

Some useful guidelines are worth considering around decision making
on spring N. Firstly, early spring growth will be influenced by the genetic
capacity within the sward to respond the N application. Newer swards with
high perennial ryegrass contents will be more likely to respond to N than
older more diverse swards. Soil factors driven by soil texture in combination
with weather will also influence N response. Colder soils are obviously
slower to respond, and a rule of thumb of soil temperatures reaching
5-6oC and rising as a guideline for first N application is worth noting when
deciding on timing in early spring. Likewise, soil drainage plays a big role as
land that is more prone to extended waterlogging and poor trafficability for
extended periods in most springs is less likely to respond to early N.
Attention to deciding on the spring N strategy is important, and may result
on holding back on N applications in some areas of the farm. It is still
important to apply N fertiliser on fields where a response is more likely.
Despite the poor growth conditions on average in spring 2018, the data
summarised in Figure 1 based on a trial at Moorepark shows that even in a
difficult spring, there was still a response of 8.7 kg grass DM/kg N applied
from the first round of N, and a response of 11.2 kg DM/kg N in the second
round of N. These rates of response, albeit achieved under good sward and
soil type conditions, are well above the break-even rates of 4-6 kg DM/kg
N. Based on these levels of responses, the farm would have had a deficit of
over 1200 kg DM/ha if spring N application was delayed to April. This would
be a lot of grass to be missing during the spring period.
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6) Putting a simple fertiliser plan in place
Bringing it all together into a simple and easy-to-use fertiliser plan is
essential in order to put good fertiliser management into practice throughout
the year. A plan needs to simple in terms of number of products required,
both in total over the year, and more critically at any single application
timing. A plan should also be designed to be consistent across the farm for
as many rounds of fertiliser as possible, as this will help to keep it simple
to implement. A plan must also factor in the one or two key adjustments so
that fields that are low (or very high) in fertility get the necessary treatment
to address these issues.
Build a simple back-bone plan the farm
A simple back-bone plan for the farm is a general plan for the ‘average’
situation on the farm. Begin by breaking down the year into three periods
and target the key nutrient priorities in each timing window. The main
targets and approach for each timing window are shown in Table 4.
Nitrogen and S are important in all three periods, and balancing N with
S at a ratio of approximately 12:1 within each timing window is a good
guideline. Applying some S within each window rather than applying all of
the S for the year in a single round is a better strategy to have a more stable
supply of S to the grass for the full growing season.
In spring, P is a key nutrient to help kick-start spring grass growth and help
stimulate rooting and tillering in the cooler spring conditions. Phosphorus
mobility in the soil is normally low at all times. However, P availability is
further challenged under cooler soil conditions in spring. Therefore, the
input of a supply of available P in fertiliser will help increase spring grass
growth. Historical research has clearly shown that the main period where
grass growth benefits are achieved from P input are in the spring period.
Therefore, the target is to apply 50-75% of the annual P allocation in one of
the first two rounds of fertiliser.
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Table 4. Time periods, nutrient priorities and fertiliser product
guidelines for a simple ‘back-bone’ programme for the grazing
platform for the year, along with targets for making simple
adjustments for low soil P and low soil K situations
Time
period
Up to
Mid-April

Rounds
of
fertiliser
2-3

Priorities

Example ‘BackAdjustment
bone’ programme for low soil P

N

1) Straight N

S in at least 2) NPK compound
one round (e.g. 18-6-12)
(aim for 50-75% of
50-75% of
overall P)
annual P
Avoid high
rates of K

Mid-April
to July

Aug.
onwards

4-5

2

3) Straight N

Adj. for
low soil K

Use a
compound
(or straight P)
with higher P
in one of first
two rounds.

Include S in one of
these rounds
Alternate
N
straight N with a
S in every
compound with
second
round (12:1 low PK (e.g. 2725-5)
with N
Include S in every
averaged
second round
over the
period)
Low rate
of P in
alternate
rounds
N
S in 1
round
Low rate P
K where
high rates
required

One round of
compound with
low PK (e.g. 2725-5)

Apply
additional
K to low K
soils as:

One round
straight N

slurry,

Include S in one
round

straight K
fertiliser
(e.g.
muriate of
potash), or
N:K
compound
in final
rounds

For the remainder of the year, alternate straight N fertiliser with a compound
fertiliser with low P and K levels. While the major benefit of P in terms of
grass yield is more likely to occur in spring, there is still a benefit to low rate
applications of P over the summer to help increase the P concentration in
the grass to better meet the dietary requirements of the cows.
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The general principle of the nutrients and product types to target are shown
in Table 4. However, the correct allocation of specific products and rates will
depend on the soil fertility, stocking rate and grass growth targets specific
to your farm. The key message is to put a ‘back-bone’ plan in place along
these principles that is simple and easy to follow in terms of products and
rates at each timing.
Adjustments for low P and low K
Making simple adjustments to the plan for the fields that are low in P or K
is important. These adjustments should be included by changing just one,
or at most two, rounds of fertiliser, thereby keeping the plan as uniform and
simple as possible for the remainder of the year.
Additional P required for low P soils should be front-loaded towards the
spring. Using a straight P fertiliser or a compound fertiliser with higher P
levels in one of the first two rounds in spring will allow higher P input to
factor in some allowance for soil P build-up in addition to just maintenance.
For fields low in K, autumn is a better time to apply additional K for buildup, as it helps avoid the risk of high K in spring affecting Mg uptake. Simple
adjustments to apply more K would include slurry in autumn, applying
straight K fertiliser (e.g. muriate of potash), or swopping one or two of the
final rounds of N with an NK fertiliser.
Silage and surplus bales
Finally, in the case of fields cut for surplus bales, the balancing of the P
and K offtake removed by cutting can be balanced by slurry using the rates
shown in Table 3 either immediately after cutting, or at least at some point
over the course of the year.

Page 53

TEAGASC | OPEN DAY AT JOHN AND OLIVIA MACNAMARA’S FARM

Impacts of 2018: refocus the approach to
producing milk in 2019
Tom O’Dwyer1, George Ramsbottom2 and Michael O’Donovan1
Teagasc Animal and Grassland innovation Centre, Moorepark, Fermoy, Co. Cork
Teagasc, Oakpark, Carlow

1
2

The difficult spring and dry summer endured by farmers in 2018 will be
remembered for a long number of years. Milk production came at a high
cost. Analysis of the economic impact of the higher feed costs incurred
is warranted before we enter the main part of the grazing season. All of
the industry must look at 2018 and its economic impacts. Without this
analysis the view may be taken that farmers were better off because of
the higher feed input in 2018. This was not the case. Other countries have
followed the high feed cost approach to producing milk, to the detriment of
their competitiveness. Irish dairy farmers need to be careful. Comparative
advantage is eroded easily and system slippage can happen quickly. System
correction is required for 2019.
Figure 1 shows the weekly grass growth profile for the last three years.
Overall there was a loss in of 3-3.5 t DM/ha in 2018 on farms where
PastureBase Ireland is used compared to the excellent grass growing year
experienced in 2017. Some individual farms lost up to 6 t DM/ha in annual
grass production last year, approximately 0.5 t DM/ha of this loss was from
a poor spring but the majority was from the dry mid-summer drought. In
periods of grass shortage high levels of supplementation were fed, with
little other choice available to farmers. This has had severe consequences
on farm system profitability.

Figure 1. National weekly grass growth from PastureBase Ireland Farms (2016-2018)
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The milk production profile in Figure 2 suggests it was a year of two
halves. Cow numbers rose by 3.5% in 2018 and as a result an increase in
milk production was expected. For the January to November period, milk
production increased by 3.9%, or one million litres. On closer inspection, it
is clear that the milk production increase occurred in the second half of the
year; in fact because of the poor spring and dry summer milk production to
the end of July decreased by 0.5%, while production for the remainder of the
year increased by 12.7%. So what happened?
- 0.5%

+ 12.7%

Figure 2. Milk intake by processors (Source: CSO)

In addition to milking more cows in 2018, conditions for utilising grass in
the Autumn were exceptional. Dry underfoot conditions meant cows had
grass day and night until mid-November. Additionally, supplementation
continued through the Autumn period. Teagasc has estimated that, on
average, dairy concentrate feed usage increased to about 1,400 kg per cow
(an increase of about 600 kg per cow) in 2018. A large amount of this was
offered during the late spring and in the mid-season drought, while more
was offered to build Autumn grass supplies. Table 1 clearly shows this. The
industry must be clear that maintaining a low cost base is the only way to
stay competitive in the years ahead.
Matched Comparison of Farm performances in 2017 and 2018
Data from a matched sample of 693 spring calving farms that completed
Profit Monitor in both 2017 and 2018 is presented in Table 1. While cow
numbers increased by 5% (+ 7 cows), this group of farmers reported a 10%
increase in total milk solids production (achieved through a combination of
increased cow numbers and increased production per cow). The large increase in
feed costs of +€181/ cow is reflective of the reduced grass growth of 2018. But
the most startling figure is the adjusted net profit figure which declined by
-€443/ha. So while feed usage and milk production increased, the adjusted
net profit (at the same base milk price) declined. These results are reflective
of the top 5% of dairy farmers in the country and not representative of the
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national average standard. As more profit monitors are completed a regional
analysis will be compiled. The analogy however of extra milk production and
more profit as a result of increased supplementation did not follow through.
Table 1. Herd size, milk price, production, feed and total costs and net
profit for a matched sample of 693 spring calving farms in 2017 and
2018
2018
2017
Difference
Cow numbers
Milk price
Milk production
(kg MS or litres)
Feed costs
(concentrate
+ purchased
forage) €
Total costs €
Net profit €
Adj. net profit1

137

130

+7 cows

36.4 c/litre
466 kg / cow

37.8 c/litre
448 kg / cow

-1.4 c/litre
+18 kg/cow

5,755 litres / cow 5,569 litres / cow

+186 litres/cow

€412 / cow

€231 / cow

+€181 / cow

€1,412 / cow

€1,157 / cow

+€255 / cow

€3,261 / ha
€708 / cow

€2,662 / ha
€997 / cow

+€509 / ha
-€289 / cow

€1,637 / ha
€1,360 / ha

€2,271 / ha
€1,803 / ha

-€634 / ha
- €443 / ha

Adj. net profit based on a base milk price of 30 c/litre (€3.58/kg fat; €6.09/kg protein)

Identify the appropriate whole farm stocking rate for your farm
A farm growing an annual average of 14-15 t DM/ha across the whole farm
will support 2.4 cows/ha with a concentrate supplementation level of 500
kg DM/cow (see Table 2). All farms have different grass production outputs,
so if farmers want to increase stock numbers they must be clear that grass
output needs to increase if the milk will be produced at low cost.
PastureBase Ireland farms produced 11 t DM/ha in 2018 and 14.3 t DM/ha in
2017. The national average grass DM production is much less (9 -10 t DM/
ha) than what is achieved on these farms. The optimal stocking rate for your
farm should be aligned with the average annual grass growth rate of your
farm, not the best year’s growth. More cows can be carried if you are already
producing surplus grass/silage. Carrying extra cows with higher farm feed
inputs is questionable and not sustainable. Table 2 lists the optimum
stocking rates for farms that produce different amounts of grass (from 10
to 16 t DM/ha) and feed different amounts of concentrate (from none to 1.50t
DM per cow). For example, if a farm can grow 10 t DM/ha on average and the
farmer feeds 500 kg concentrate DM/cow, then the optimum stocking rate is
1.8 LU/ha. If on the other hand, the farm is capable of growing 16 t DM/ha
and the farmer also feeds 500 kg concentrate DM/cow, then the optimum
stocking rate is 3.0 LU/ha. Table 2 allows a dairy farmer to identify an
appropriate stocking rate for their farm, but it does require that the farmer
knows the farms grass growing capacity The decision around your farm
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stocking rate is further complicated by farm fragmentation and the desire
by some farmers to “stock up” the milking platform. Farmers with very high
grazing platform stocking rates are building systems too dependent on
imported feed.
Table 2. Stocking rate that optimises profit on farms growing different
amounts of pasture and feeding different amounts of concentrate/cow
(Roche and Horan, 2013)
Concentrate, t DM/cow

Grass grown, t DM/ha
10

12

14

16

0.00

1.5

2.0

2.3

2.6

0.25

1.7

2.1

2.4

2.8

0.50

1.8

2.2

2.5

3.0

0.75

1.9

2.3

2.7

3.1

1.00

2.0

2.4

2.9

3.2

1.25

2.1

2.5

3.0

3.4

1.50
2.2
2.6
3.1
3.5
Adding cows where no grass surplus exists simply increases feed costs, i.e.
the extra cows are fed on purchased feed. Extra cows should be supported
by the farm’s ability to grow grass, not by having to increase feed costs
to maintain them. Supporting extra cows such as late calvers (with short
lactations), high SCC, lame cows and low yielders needs to be questioned.
Every herd has a proportion of it that can be culled on poor performance.
A key question for each farmer to answer is whether, when retained, such
cows are meeting the cost of importing the additional feed?
Getting more grass into the herds diet
The Grass10 programme is based around improving grass utilisation on
farms. Teagasc are running grassland courses in 2019. PastureBase Ireland
has redeveloped an App to make grass measurement even easier than
before. There is plenty of opportunities to up skill in grassland management
this year.
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Notes
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