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The objective of  this 
article is to evaluate 
the nutrient inputs 
required to meet the 
production targets set 

out by the Food Harvest 2020 
Report. It also determines 
if  these fertilizer require-
ments can be reached, while 
complying with the Nitrates 
Directive regulations.

Food Harvest (FH) 2020 

dairy output of  50%, relative 
to the average volume of  pro-
duction over the reference 
period, 2007-2009. 

No production volume 
targets are set out for beef  
or sheep production, rather 
a target of  increasing the 
output value of  each of  these 
sectors by 20%, and since 
the publication of  the report 
the beef  targets have been 

increased to 40%. There were 
no targets set out for the till-
age sector in the original FH 
2020 report.

Meeting these targets 
will obviously involve the 
extensive use of  N, P, and K. 
In this article only N ad P 
are discussed, as their use 
is regulated by the Nitrates 
Directive. 

If  Ireland is to increase 
production in line with 
FH2020 targets, it will be 
vital to maintain soil fertility 
at levels that meeting these 
targets will not be compro-
mised by lower production as 
a result of  poor soil fertility.

At this stage, it is useful to 
set out some basic principles 
around sustainable fertilizer 
usage in Ireland.

ACHIEVING OPTIMUM 
GRASSLAND PRODUCTION WITH 
OPTIMUM SOIL FERTILITY
Grassland-based production 
accounts for approximately 
90% of  Irish output. 

The dairy, beef  and sheep 
industries constantly face 
increasing competition as 
Ireland becomes a more 
open economy and it is vital 
that costs of  production are 
always kept to a minimum in 
order to remain competitive. 

ciently, is by far the cheapest 
feed available and therefore 
every effort must be made to  
provide a continuous supply 
of  nutritious herbage over  
the entire grazing season at 
low cost.

The farming systems used 
by many of  our competitors 
achieve high outputs per 
cow by increasing concen-
trate feeding. In Ireland, our 
competitive advantage lies 
in maximising the use of  
grazed grass.  

Moving towards increasing 
concentrate feed to augment 
output, rather than getting 
better performance from 
grass, would mean that we 
would be in danger of  losing 
our competitive advantage 
over our competitors. 

Maximising output from 
grass is therefore vital to us. 
This can be done in many 
ways but if  basic soil fertility 
is poor, the potential yield 

diminished.
If  Ireland is to meet its 

2020 targets, basic soil fer-
tility and judicious use of  
nitrogen will be essential, 
especially if  we are to be 
dependent on grazed grass 
rather than on increased con-
centrate feeding.

PHOSPHORUS FERTILIZER 
STRATEGY  

If  we assume a soil has ad-
equate P levels, the reason 
for adding P is primarily to 
replace the P that is removed 
in product. If  there is a 
stocking rate of  two cows per 
hectare, approximately 10kg 
of  P is removed in the milk. 
This must be replaced if  soil 
fertility is to be maintained. 
The concept of  P balance is 
important. It is independent 
of  stocking rate. 

It is possible to have an 
intensive stocking rate 
which makes necessary 

amounts of  P, without having 
an adverse effect on water 
quality, assuming that the P 
is applied at the right rates, 
at the right times and in the 
right places. 

When soil P levels are low, 
extra P should be added in 
order to build up the soil P to 
the stage when grass growth 
can reach its potential.

NUTRIENT MANAGEMENT 
AND THE ENVIRONMENT
Increased farming intensity 
has, in the past, been associ-
ated with deteriorating water 
quality. 

The reasons for this have 

come widely understood over 
the past decade and it is now 
possible, using this knowl-
edge and  good management 
practices, to farm intensively 
with minimal damage to wa-
ter quality. 

It is inevitable that more 
fertilizers will be needed if  
we are to meet the FH2020 
targets. It is therefore true 
that there will be increased 
risk to water quality. Howev-
er, it is also true that if  good 
nutrient management is fol-
lowed and farmyard design 
and management is good that 
there need not be any dete-
rioration in water quality at 
all at these increased stock-
ing rates. 

PHOSPHORUS USAGE 2020

were used to determine milk 
output, beef  and sheep stats, 
and area under tillage for the 
reference years 2007 to 2009. 
Phosphorus offtakes were 
calculated from this informa-
tion.

For 2020, milk output was 
taken to increase by 50%. FA-
PRI data,was used to deter-
mine beef  and tillage output 
for 2020. FAPRI predicted a 
slight increase in beef  output 

the area under tillage. 
The increase in dairying 

will result in an increase 
of  3,000 tonnes of  P being 
removed from dairying; an 
increase of  540 tonnes of  
extra P being removed from 
beef  farming while there 
will be 1,350 tonnes less of  P 
being removed from tillage 
operations. 

When these data are 
pulled together there will be 
a net increase of  6.9% in P 
removals in 2020. If  we are 
to maintain soil fertility this 
P must be replaced (Table 1).
The use of  nutrient P should 
therefore increase by 6.9% 
by 2020. 

There are two issues that 
need to be addressed here. 

It could be argued that the 
predictions for this sector 
are unduly pessimistic. 

Indeed, a recent Teagasc 
report suggested that there 
is potential for an increase 
in the area under tillage of  
approximately 64%. It should 
be pointed out that the area 
under tillage will have a pro-

amounts of  P used. 
The second issue is that 

the predictions for 2020 are 
based on the assumption that 
all enterprises have adequate 
soil p levels. In reality, this is 
far from the case. There has 
been a steady increase in the 
number of  index one and in-
dex two soils, with a decrease 
in the numbers of  index 
three and index four soils. 

Table 1: Estimated phosphorus offtakes (tonnes per year) in 
milk, beef and tillage  systems in the reference years (2007 to 
2009) and in 2020

PRODUCTION 
TYPE

PHOSPHORUS OFFTAKES

 Reference 
years 

2020 Change in P 
offtakes

Tillage 8301 t 6953 t -1348 t
Meat production 10,860 t 11,400 t +540 t
Milk production 4934 t 7401 t +2467 t
Total P offtakes 24,095 t 25,754 t +1659
% change in P 
offtakes 

+6.9%

FH 2020 and fertilizerINTRODUCTION

Fertilizer — key role 
in agri-food sector

STAN LALOR
PRESIDENT, FERTILIZER 
ASSOCIATION OF IRELAND

As the drive continues to 
meet the Food Harvest 
2020 production targets, 
the role of fertilizers is com-
ing centre stage. 

The productivity of our 
soils is at the heart of the 
potential of the agri-food 
sector in this country. The 
fertility of our soils is a 
central component of pro-
ductivity, as are the many 
aspects of how we manage 
soils to promote and protect 
soil biology and structure.

We have come full circle, 
from a period in the 1960s, 
70s and 80s when fertiliz-
ers were applied generously, 
and soil fertility and produc-
tivity responded according-

ly. In the last two decades, 
the environmental debate 
on nitrogen and phosphorus 

on agriculture to reduce 
fertilizer inputs. Fertil-
izer prices have increased 
remarkably, and market 
analysts are not predicting 
any dramatic reduction in 
prices in the future. 

The Fertilizer Associa-
tion of Ireland promotes the 

In this supplement, our con-
tributors highlight a number 
of key aspects to fertilizer 
use and soil fertility man-
agement. 

The Fertilizer Association 
of Ireland welcomes this 
annual opportunity to work 
with the Irish Farmers 
Journal in producing this 
supplement. It was a great 
pleasure for us to be able to 
mark the ongoing commit-
ment of the Irish Farmers 
Journal to this supplement 
by presenting editor Matt 
Dempsey, with our special 
Merit Award in 2012.
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 NITROGEN USAGE IN 2020
The projections for N usage 
in the event of  achieving 

-
cult to predict and the predic-
tions made in this article are 
more speculative than those 

made for P.
FAPRI have predicted that 

there will be a decline in to-
tal cattle numbers of  12% by 
2020, but predicts increased 

milk and beef  production. 

They predict that the 50% 
increase in milk production  
can be achieved by having 
30% more cows. 

However, they also predict 
that the increase in dairy 
cow numbers will be some-

what moderated by a decline 
of  21% in numbers of  other 
cows, comprising mostly of  
suckler cows. 

Overall, this translates 
into an increase in breed-
ing cow (beef  and dairy) 

numbers of  approximately 
3% (i.e. 3% more calves born 
per year). 

For this article it is as-
sumed that farmers moving 
out of  beef  will move almost 
exclusively to dairying. It is 
also assumed that farmers 
who give up tillage will move 
into dairying. These shifts in 
land usage mean that more 
land will become available 
to dairying. Thus, the 30% 
increase in dairy cow num-
bers will lead to a general 
increase in stocking rate 
of  approximately 10%. It is 
further assumed that this in-
crease in stocking rates will 
happen across the full range 
of  stocking rates. The results 
are summarised in Table 2.

 Total dairy cow num-
bers in 2020 will be 1,381,000 
and the number of  cows in 
each stocking rate grouping 
(stocking rates are expressed 
in terms of  kg organic N per 
ha) during both the refer-
ence period 2007-2009 and in 
2020 are shown. In summary, 
almost 50% of  dairy farm 
were stocked between 130kg 
and 170kg organic nitrogen 

per ha in the reference years 
and these farms contained 
approximately 50% of  the 
national herd. 

By 2020, the number of  
cows in this grouping will 

-
sulting in an increase of  24% 
in N usage to grow the grass 
necessary to maintain this 
level of  production. 

There will be more scope 
for lowly stocked farms, less 
than 170kg per ha of  organic 
N compared with highly 
stocked farms due to land 
availability and Nitrate Di-
rective restrictions. 

Finally, the increase in 
fertilizer use projected in 
this article can be achieved 
without breaking the Nitrate 
Directive regulations. 

The P increases are due 
to increased output and 
maintaining P balances. The 
N is accounted for the extra 
N needed to maintain the 
increased stocking rates that 
are still within the organic 
N thresholds outlined in the 
Nitrates Directive.

Table 2: Nitrogen fertilizer use on the dairy grazing platform under FH 2020 predicted scenario*

Mean Number Number of 

ON
<100 90 53,319 40 35 99 69,118 44 110% 38
100-130 115 122,715 93 76 126 159,077 107 115% 87
130-170 150 494,280 141 106 165 640,739 174 124% 131
170-210 190 290,558 237 168 209 376,653 279 118% 198
210-250 230 79,141 279 199 253 102,591 279 100% 199
>250 270 25,320 279 145 297 32,822 279 100% 145
Overall change in N fertilizer use (weighted average) 118%
Total cow numbers 1,065,333§     1,381,000*
 # Number of dairy cows per stocking-rate band calculated from Fertilizer Use Survey data (Lalor et al., 2010) 
§ Mean number of dairy cows in reference years was calculated from CSO data (www.cso.ie)
* FAPRI-Ireland dairy cow number predictions, Donnellan & Hanrahan, 2011
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Maintaining optimum 
soil fertility – 
FOCUS ON OFFTAKE
STAN LALOR, DAVID WALL 
AND MARK PLUNKETT 
TEAGASC, JOHNSTOWN 
CASTLE

Only approximately 
25% of  soil samples 
analysed through 
Teagasc in 2012 had 
soil P and K levels 

in the optimum soil fertility 
range, commonly referred to 
as Index 3. This means that 
75% of  the soils analysed 
were outside the range of  
what is desirable in an ag-
ronomic and environmental 
sense. 

Productive soils are the 
foundation of  any successful 
farm system. The increas-
ing demand for high grass 
growth rates and crop yields 
represents an increasing de-
mand on soil fertility levels. 
Therefore, the management 
of  soil fertility levels should 
be a primary objective on 
any farm.

Fertilizers account for a 

direct production costs on 
farms, but fertilizer costs 
represent good value for 
money when used correctly. 
However, fertilizer applica-
tion rates that are either 
too low, too high, or not in 
balance with other soil fertil-

ity factors will yield lower 
returns on investment. With 
fertilizers becoming more ex-
pensive, it is vital that fertil-

as possible with maximum 
return in farm produce.

The objective of  this 
article is to focus on the im-
portance of  balancing nutri-
ent inputs against nutrient 
offtakes.

SOIL ANALYSIS RESULTS
A review of  soil samples 
taken on farms and analysed 
through Teagasc indicates 
a large diversity in soil fer-
tility levels on farms. The 
results of  samples analysed 
in 2012 over all farm sys-
tems is shown in Figure 1. 
The results indicate that a 
relatively small proportion 

(only approximately 25%) of  
the soil analysed are in the 
optimum soil fertility range 
of  Index 3.

These results indicate how 
important it is to have soil 
analysis results for a farm. In 
many cases, advice for Index 
3 soils is assumed where soil 
test results are not available. 
In the absence of  a soil test 
result, the advice is likely to 
be inappropriate in 75% of  
cases!

There is also a need to 
consider each nutrient sepa-
rately. A soil that is low in 
P is not necessarily low in 
K, and vice versa. A lot of  
the commentary on nutrient 
management and fertilizers 
focus on P, while neglecting 
to consider other nutrients 
as being equally critical. The 

GAP (Nitrates) Regulations 
(Anon, 2010) are an explana-
tion for this given that they 
focus exclusively on P from 
a soil testing perspective. 
However, giving all nutrients 
in the fertilizer blend equal 
consideration is very impor-
tant. In some cases, this may 
mean a requirement for more 
diversity in the mix of  NPK 
fertilizer blends available, 
or a move at farm level to 
greater adoption of  straight 
P or K products or zero P and 
zero K blends.

REPLACING OFFTAKE
Knowing how much nutri-
ents are leaving the farm in 
produce is the key step to 
knowing how much fertil-
izer needs to be applied. In a 
tillage context, the level of  
offtake varies between crops 
and between years (mainly 
through yield variation). In 
a grassland system, the off-
take will depend on the farm 
system (e.g. dairy will be 
different to drystock) and the 
stocking rate. In some cases, 
such as with P in concentrate 
feeds fed to grazing animals, 
inputs into the farm can help 
offset the nutrient removal.

To assist in combining 
these factors when devising 
a fertilizer programme for a 
crop, The Fertilizer Associa-
tion of  Ireland, in collabora-
tion with Teagasc and K+S 
UK & Eire Ltd, has pub-
lished a ‘Nutrient Calculator 
Wheel’. This ready reckoner 

estimate P and K offtakes for 
grassland and tillage crops. 
The P and K offtakes as-
sumed in the wheel are based 
on a combination of  existing 
advice in Ireland and the UK.

OFFTAKES IN GRAZING 
SYSTEMS

The offtakes of  P and K in 
grassland farming systems 
depend principally on the 
farm system and the stocking 
rate. Offtakes are normally 
calculated on the basis of  
whole farm nutrient balanc-
ers that estimate the net 
nutrient removal counting 
in the P and K removed in 
milk or meat. Inputs are also 
included; most notably the
P contained in concentrate 
feeds. The standard P and K 
offtakes from dairy, grazing 
and drystock are shown in 
Table 2. 

It should be noted that the 
rates shown for P should be 
reduced where concentrate 
feeds are used on the farm. 
The simplest way of  adjust-
ing for concentrate feeds is to 
calculate the tonnes of  con-
centrates used on the farm 
per hectare by dividing the 
total concentrate feed usage, 
by the total grassland area 
in hectares, and multiplying 
by 5. This equation assumes 
an average P content in 
concentrate feeds of  5 kg/t. 
However, many straight or 
compound feeds may differ 
from this default value. True 
P contents of  individual 
feeds should be used where 
they are known. In many 
cases, it can happen that the 
P in the concentrate feed will 
balance the full P offtake; 
hence the P fertilizer advice 
can be reduced to 0 kg/ha.

OFFTAKES IN SILAGE
The P and K offtakes of  a 

-
timated from the dry matter 
(DM) yield of  silage removed. 
The standard P and K advice 
for silage in Ireland assumes 
a crop yield of  5 t ha-1 of  
DM, and a P and K offtake 

Figure 1
Proportions of soil 
samples analysed 
through Teagasc 
in 2012 (n= c. 
35,000) with very 
low (Index 1), low 
(Index 2), 
optimum (Index 3) 
and high (Index 4) 
soil fertility levels 
for P and K. 

(Source: Teagasc)

Phosphorus 2012

Optimum
(3)

Low
(2)

High
(4)

Very Low
(1)

Potassium 2012

Very Low
(1)

High
(4)

Low
(2)

Optimum
(3)

Table 2: Typical fertilizer P and K advice (kg/ha) for soil fertil-
ity maintenance in grazing systems on Index 3 soils (Coulter 
and Lalor, 2008). 

Stocking Rate (kg/ha organic N)

 <100 101-
130

131-
170

171-
210

211-
250

>250

Dairy P 6 10 14 19 23 27
K 20 25 30 35 40 45

Drystock P 4 7 10 13 16 19
K 5 10 15 20 25 30

(Rates shown for P should be reduced by 5 kg/ha for every 1 t/ha of con-
centrate feed used).
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of  20 kg/ha of  P, and 125 kg/
ha of  K. However, the P and 
K offtake of  any grass silage 
crop can be estimated based 
on the DM yield and by as-
suming P offtake of  4 kg/t of  
DM, and K offtake of  25 kg/t 
of  DM. 

OFFTAKES IN TILLAGE 
CROPS
The offtakes of  P and K in 
tillage crops can also be 
estimated based on the yield 
of  the crop. Typical offtakes 
of  P and K from a range of  
tillage crops are shown in 
Table 3. Aside from harvest-
ed yield, the choice to remove 
straw as well as grain can 
have an impact on the total 
offtake. This is particularly 
true of  K in cereal crops, 
where the straw represents a 
greater proportion of  the K 
than the grain does. However, 
the effect of  straw removal 
on P offtake is minimal, as 
most of  the P in a cereal crop 
is in the grain.

CONVERTING OFFTAKE TO A 
FERTILIZER RECOMMENDATION
Generating a fertilizer pro-
gramme requires combining 
the offtake and the soil test 
result. Linking the soil test 
result to the offtake of  the 
crop allows the nutrient ap-
plication rate to be adjusted 
for additional requirements 

for build-up if  in Index 1 or 
2, and for reduced applica-
tion rates in high fertility 
Index 4 soils. The fertilizer 
programme should also take 
into account nutrient sources 
that may be available in the 
form of  organic manures. 
Typical build up rates for P 
in grassland are 20 kg/ha/yr 
on Index 1 soils, and 10 kg/
ha/yr on Index 2 soils. This 
additional P for build up 
needs to be applied annually 
until a soil test indicates an 
increase in soil P. Build up 
rates for K in grassland are 
60 kg/ha/yr on Index 1, and 
30 kg/ha/yr on Index 2.

Nutrient Calculator Wheel
The nutrient calculator 

wheel (Figure 2) can be used 
for estimating P and K off-
take and formulating fertil-
izer advice based on soil test 
results. The wheel shows the 
P and K offtake for a given 
grassland system based on 
the criteria of  stocking rate, 
system and concentrate feed 
input as outlined in Table 
2. The wheel also estimates 
the P and K offtake of  silage, 
cereal and other tillage crops 
based in crop yield. This 
calculator is available to 
advisors, consultants and in-
dustry representatives.  The 
calculator is also available to 
farmers on request at partici-
pating agri-business stores 

Table 3: Typical P and K offtakes in tillage crops, expressed as 
kg of P and K removed per tonne of harvested yield.

Offtake (kg/t yield)

P K

Winter Wheat / 
Winter Barley

Straw removed 3.8 9.8

Spring Wheat / 
Spring Barley

Straw removed 3.8 11.4

Oats Straw removed 3.8 14.4
All Cereals Straw not removed 3.4 4.7
Oilseed Rape Straw removed 6.6 14.5

Straw not removed 6.1 9.1
Peas 3.8 8.3
Beans 4.8 10
Beet 0.35 1.4
Potatoes (maincrop) 0.44 4.8

around the country.

THE RIGHT FERTILIZER 
PRODUCT
One option is to apply an 
organic fertilizer to supply 
all or part of  some of  the nu-
trients. Grassland or mixed 
farms will have organic 
manures available on the 
farm. Other farms may have 
the option of  importing or-
ganic fertilizers. Either way, 
organic fertilizers can be a 

very cost effective source of  
nutrients, particularly where 
soil fertility is low.

-
izer recommendation is to 
select a fertilizer product (or 
mix of  products) that sup-
ply the required application 
rates in the correct balance. 
Standard products may not 
suit all situations, so mixes 
of  NP and straight K prod-
ucts may help in allowing 

-

tion of  P and K application 

selection should also comple-
ment any organic fertilizers 
that are applied to the crop.

GAP (NITRATES) CROSS 
COMPLIANCE
The formulation of  fertilizer 
programmes for individual 

crop offtakes and soil test 
results being recommended 
in this paper needs to be 

cross-checked against the 
total N and P allowance on 
the farm in compliance with 
the GAP (Nitrates) Regula-
tions. Adjustments to the 
fertilizer programme may be 
required to comply with the 
regulations. However, it is 
important to highlight that 
it is only N and P that are 
controlled by the regulations. 
The farmer has freedom of  
choice in how to manage 
other nutrients such as lime, 
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Recent technological developments in fertilizer spreading
EMMANUEL PIRON,
DENIS MICLET
(IRSTEA, FRANCE)
AND JERRY MCHOUL
(K+S UK & EIRE)

Several important 
decisions must be 
made to maximise 

izers.

ing are all critical choices 
but unless products can be 

the economic advantages be 
reduced but other problems 
can result including: 

Uneven crops
Increased disease risk

lodging

ables such as the correct 

the spreader and the physical 

materials being applied.

cal advances developed by 

pattern is important because 

an even application.

FERTILIZER SPREADERS

spinning discs. Fertilizer 

hopper to the discs and the 

aperture size at the opening 
gate. 

When the particles reach 

ated according to disc speed 
by the vanes.

The granules leave the 

vane at a selected angle to 
cover the desired spreading 

accurately controlling and 

izer materials according to 
desired spreading rate, and 

The greatest variable 

It is essential that all parts 

checked and maintained. 
Worn discs and vanes are the 

spread patterns.
Machines should be 

Spreader application rate 

sel at given settings and is 

turer’s instructions. 
Spread pattern can be 

to determine the pattern and 

the value, the greater the 

spreading quality

good spreading quality

quality

FERTILIZER QUALITY

cipal production processes; 
granulation, compaction, 
and prilling.

nutrient ‘slurry’ material 
until it reaches a desired size 
range. 

tion, a cementing agent or a 
chemical bond.

All three main types have 

ties. 
Fertilizer should be dry, 

The physical characteristics 

are also important.
Particle diameter, strength, 

density and particle size 
range all have a large impact 
on the spreading properties. 

quality products increase 

diameter is desirable to give 
an even spread pattern.

bution leads to all granules 
travelling a similar distance 
and too large a distribution 

leads to too large a variation 
in travel distance.

Spherical granules are 
more aerodynamic than 
angular ones and the greater 
the density, the greater the 

Also granule hardness is 
crucial, a high disc speed and 

on a granule.
The granule must be able 

size distribution can help to 

ally accepted to be a product 

Agronomic decisions on fertilizer use are only effective if 
products can be accurately and evenly applied

Look out for blockages in the gate opening and for worn 
vanes and discs which should be replaced

Spreaders should be regularly checked and maintained 
according to manufacturer’s instructions

for spread pattern using catch-trays 

tent and with an even range of granule sizes for effective 
spreading

There are limitations on spreading distances of some 

KEY POINTS

Fertilizer bags 
recycled at 
200 bring-
centres 
nationwide
LIAM MOLONEY
FARM PLASTIC
RECYCLING LIMITED

silage plastics recycling 
scheme.

organised by Farm Plastics 

Fertilizer plastics account 

recycled by Farm Plastics 

bags and drums making up 

IFFPG.

Farmers can conveniently 

steps:
They must purchase a 

Since the bulk and small 

the second category is small 

Farmers can also recycle 

meal bags go in the same bag 

Farmers must then take 
their segregated plastics 

day events that are typically 
held in the period April to 
July each year at locations 

county council recycling 

heavily promoted through 

charged a collection charge 

Fertiliser Spreading is here again
Buy the right machine... Here is our selection...

TRACTAMOTORS LTD
(Machinery Importers & Distributers)

Dublin Road, Cavan - Ph: 049 4375900 Fax: 049 4331642

~ Easy payment finance available ~

Single
Spinner

Models: 8cwt & 10cwt
From

E475 inc VAT

Cavallo
Twin Spinner

Models: 14cwt, 18cwt, 25cwt, 30cwt, 40cwt
FromE2500 inc VAT

Hydraulic control extra

AnferWagtail
Models:

10cwt, 12cwt, 16cwt, 24cwt
FromE1750 inc VAT

Hydraulic control extra

Cavallo
Wagtail

Models: 8cwt, 12cwt
From E1700 inc VAT

Hydraulic control extra

CavalloStainless
SteelWagtail
Models: 16cwt, 24cwt
FromE2350 inc VAT

Hydraulic control extra

AgricWagtail
Models: 8cwt, 10cwt, 12cwt,

16cwt, 24cwt
FromE1750 inc VAT

Hydraulic control extra
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Liming for optimum soil fertility
MARK PLUNKETT, TEAGASC
JOHNSTOWN CASTLE, CO. 
WEXFORD

Soil pH plays a key 
role in soil fertility. 
Maintaining the soil 
pH at the optimum 
level will increase 

the microbiological activ-
ity of  the soil, and result in 
better soil nutrient recycling 
and release. Soil pH is also 
critical for maximising the 
availability of  nutrients ap-
plied in organic and chemi-
cal fertilizers. 

Lime is continually be-
ing lost from the soil and 
needs to be replaced as part 
of  a nutrient management 
programme. For example 
drainage water can remove 
between 250 and 625 kg/ha, 
depending on the soil type, 
of  lime each year. Light free 
draining soils will lose lime 
more quickly than heavier 
soils.

Therefore, light land may 
need extra attention; particu-
larly in areas limestone is 
not present in soil parent ma-
terial or bedrock. Crops and 
livestock also remove lime.

For example, a crop of  

approximately 190 kg/ha/yr 
of  lime equivalent. Nitrogen 
fertilizers also have an acidi-
fying effect.

Each 1 kg of  N applied as 
CAN or Urea will generate 
acidity that will require ap-
proximately 2 kg of  lime to 
neutralise.

The target soil pH for a 
range of  crops is shown in 
Table 1. Aim to maintain 
soil pH close to the target 
level and apply lime as rec-
ommended on the soil test 
report. 

The lime requirement is 
calculated in the laboratory 
based on a test that measures 
the buffering capacity of  the 
soil. Buffering capacity is a 
measure of  how much lime it 
takes to change the soil pH.

Therefore, soils that are 
returned with the same soil 
pH may be shown to have 
different lime requirements. 
This is because the soils have 
different buffering capacities 
require more lime to achieve 
the same increase in pH.

Soils that are heavier 
textured or higher organic 
matter contents tend to have 
higher buffering capacities 
and higher lime require-
ments as a result.

However, while these soils 
may require more lime fol-
lowing the soil test, the high-
er buffering capacity should 
result in the soil retaining 

lime better in the future once 
it has been applied.

Calcium limestone is 
the most common form of  
ground limestone available. 
Magnesium limestone (also 
called dolomitic limestone) 
can also be used, and are 
recommended where soil test 
magnesium levels are less 
than 50 mg/L.

LIMING GRASSLAND SOILS
Soils maintained close to the 

of  increased grass yields; 

applied fertilizers and ma-
nures; and better persistence 
of  more productive species in 
the sward such as perennial 
ryegrass and clover. Limed 
soils also tend to release 
more N from the soil organic 
matter. Increases in N release 
of  between 50 and 70 kg/ha/
yr of  N have been estimated 
previously. This would be 
worth approximately €60-85/
ha at current fertilizer N 
prices.

Aim to maintain the soil 
pH for grassland at or above 
pH 6.3. To achieve this, 
the advice is to apply lime 
to increase the soil pH to 
approximately 6.5. This al-
lows for the soil pH changes 
that occur after liming and 
the gradual lime loss after 
the target soil pH has been 
reached. Liming up to pH 6.5 
means that liming need not 
be done each year. Where 
lime advice exceeds 7.5 t/ha, 
it is recommended to split 
the application and apply 7.5 

and the remainder after two 
years. This approach will 
help avoid trace element 
imbalances occurring due to 
high lime application rates 
and excessive and rapid 
changes in soil pH.

In grassland soils that are 
high in molybdenum (Mo), it 
is recommended to maintain 
the soil pH at or below a pH 
6.2. Increasing the soil pH 
above 6.2 increases the avail-
ability of  Mo which reduces 
the availability of  Cu in 

bovines.
Where is there either a 

history or a risk of  soils or 
herbage being high in Mo, it 
is recommended to reduce 
the lime recommendation 
by 5t/ha. However, this is a 
crude estimation, and can 
be tailored for each situa-
tion depending on pervious 
experience.

Problems with high Mo 
tend by more common on 
wetter soils (or in wetter 
years); in swards with low 
ryegrass and/or high clover 
content; and where annual 
rates of  N fertilizer appli-
cation are low. Where high 
Mo is an issue, it is best to 
apply lime on a rotational 
basis for example 20% of  the 
farm each year rather than 
the whole farm. Therefore, 
elevated Mo in herbage in 
a section of  the farm due to 
lime may be somewhat di-
luted across the whole farm.

LIMING TILLAGE SOILS
The optimum soil pH is 6.5 
for cereals and maize, and pH 
7.0 for beet, peas and beans. 
Potatoes and oats are more 
tolerant of  low pH and pH 6.0 
is adequate to produce a good 
crop. Lime should be applied 
to tillage soils based on the 
most sensitive crop to lime in 
the rotation. Where potatoes 
are grown in rotation it is 
best to apply lime after the 
potato crop, as the risk of  
common scab is increased 
where lime is applied within 
the previous two years.

TIMING OF LIME APPLICA-
TION
Lime can be applied at any 
convenient time of  the year. 
For lime sensitive crops such 
as beet, cereals, maize, apply 
lime 2 years before sowing. 
If  lime has not been applied 
it should be spread after 
spring ploughing so that it 
can react with the soil and be 
thoroughly mixed with soils 
during spring cultivations.

For grassland, it is prefer-

very little grass cover, and 

to avoid grazing or cutting 

occurred to wash the lime 
off  the herbage. For silage 
swards apply lime before 

within one week after cut-
ting on land being closed for 
a second cut. Applying lime 
to heavy covers of  grass in-

tended for silage can reduce 
the silage quality if  the lime 
is not washed off  the grass 
by rain.

Table 1: Optimum soil pH for grassland and tillage crops on 
mineral soils
Crop Optimum soil pH
Grass 6.3
Grass (Max. on high molybdenum soils) 6.2
Clover 7.0
Cereals 6.5
Beet, Beans, Peas, Oilseed Rape 7.0
Potatoes 6.0
Note: Optimum pH for peat soils pH 5.5

Superior fertiliser. Superior growth

info@nitrofert.ie
www.nitrofert.ie

Most dust free, most  
free flowing, best  
analysis, best value!

Use Nitrofert 27-2.5-5 
for best early grass!

27-2.5-527-2.5-5
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BE SAFE HANDLING SLURRY
JOHN MCNAMARA
HEALTH AND SAFETY 
OFFICER, TEAGASC

During 2012, 21 per-
sons lost their lives 
due to farm acci-
dents, according to 

from the Health and Safety 
Authority. The trend of  very 
high deaths on farms contin-

sector with the highest work-
place death rate, accounting 

-
rences.

In 2011 and 2010, 21 and 
26 persons, respectively, lost 
their lives related to farm 
accidents.   Last year, a farm 
death occurred in 16 counties 

fatalities each. While data is 

system of  the farms where 
fatalities occurred, a previ-
ous analysis indicated that 

on dairy farms, even though 

farms.

farms is contact with ve-
hicles or machines which ac-

-
edies. No PTO or machinery 
entanglement death occurred 
in 2012 for the second con-

or a rear-mounted implement 

total deaths.
Animal incidents caused 

-

of  fatal accidents showed 

and older categories, respec-

years categories, respectively.
The data indicates that 

accident occurrence is con-
centrating in the older age 
categories, which is a long-
term trend. 

The current Health and 
Safety Authority media 
campaign, ‘Survivor Stories’, 

-
quences of  farm accidents.  

Survivors tell of  the conse-
quences of  their injuries and 
the message is clear – preven-

SLURRY HAZARDS
Slurry handling is dangerous 
at any time of  the year. The 
key dangers are drowning, 
which, on average, accounts 

deaths, and slurry gas poi-
soning, which accounts for 

Protect against drowning 
-

lowing precautions: 
Protect open tanks with an 

least 1.8 metres high, with 
locked gates. 

Have an adequately 
constructed access platform 
with safety rails for use when 

Take particular precau-
tions when slurry tanks are 

childhood safety in particu-
lar. 

Slatted tanks with access 
manholes are a great step 
forward, nonetheless drown-
ing have occurred when they 
are opened. Make sure a 
safety grid is in place under 
the manhole cover to give 
secondary protection. 

SLURRY GASES
Decay of  slurry or any 
organic liquid potentially 
produces a mixture of  highly 
dangerous gases including 
hydrogen sulphide, methane, 

Hydrogen Sulphide is 
extremely poisonous. It has 
the smell of  ‘rotten eggs’ 
when in the atmosphere at 

150 parts per million the 
olfactory nerves in the nose 
which give the sense of  smell 
are desensitised.

Hydrogen Sulphide is 
released from slurry when 
agitated at levels of  up to 
2000 parts per million which 
are instantly fatal.

KEY PRECAUTIONS:
Only agitate when there is 

good air movement. Open all 
doors and outlets to provide 
a draft. 

Evacuate people and stock 

Keep all people away from 
the agitation point for the 

CONFINED SPACE ENTRY

slurry tank or any tank with 
organic matter present can 

This is due to the fermen-
tation of  the organic matter 

Hydrogen Sulphide, Meth-

Dioxide. Depletion of  oxygen 

of  other gases. 
The advice is simple, 

NEVER enter a tank. 
Specialist contractors who 

deal with sewerage and ef-

training to safely enter tanks. 

Equipment needed includes a 

protective equipment includ-

a winch to allow for rescue.
For the rare time a reason 

arises to enter a tank, it 
is recommended to con-

equipped contractor. Con-

found in the Golden Pages.  

Cork – Limerick – Slane

Consistently good fertiliser 

- wherever you are!

• High Quality CAN from only the best 

suppliers across Europe.

• Granular Urea for effi  cient early season 

Nitrogen.

• High Nitrogen Compounds for the 

discerning grassland farmer.

• Full Range of N, P, K Fertilisers. Sulphur 

available in many products.

• P. K Fertiliser to meet requirements.

• Many additional Formulations available.

• Suppliers of Granucal – granulated lime to 

complete the package.

• Full range of Timac Fertilisers and Soil 

Conditioners to provide a balanced source 

of nutrition for soil, plant and animal

Available from your local 
merchant or Co-op 

Limerick: Dock Rd. Tel: 061 301788 
Cork: Carrigrohane Rd. Tel: 021 454 4188 
Slane: The Pound Rd. Tel: 041 982 4124

THE FARMERS GUIDE 
TO GROWTH

**  Supplying the Leinster Area  **
(Delivered Only or Spreading Service Available)

Clonmelsh Quarry, Milford, Co. Carlow
059-91-46142 / 31464

Also suppliers of Quarry Products - Ready Mix Concrete, 
Concrete Blocks, Rooftiles & Tarmacadam

LIME BOOST 
Suppliers of Premium Quality High Magnesium Lime – get the most from your slurry and chemical fertiliser applications – producing better quality grass swards with a more digestible yield

 (Grassland 6.3 - 6.5 and Cereal Crops 6.5 - 7.0)

The addition of Lime is essential to maintain the pH and nutrient value of soil. 
Without lime, the land will neither respond to fertiliser nor produce the quality or 

quantity normally achieved where lime is applied to land regularly.

DRIVE YOUR YIELD, GROWTH AND PROFIT … USE LIME!
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Always use organic  

MARK PLUNKETT
TEAGASC, JOHNSTOWN 
CASTLE, WEXFORD

Organic fertilizers are 
a valuable source of  
N, P and K. Cattle 
slurry is by far the 
most common form 

of  organic fertilizer applied 
in Ireland.Over the last num-
ber of  years, there has been 
a major drive on Irish farms 
to improve the utilisation of  
slurry and reduce fertilizer 
costs.

This has been achieved on 
farm by better facilities for 
the management of  slurry 
during the winter and more 
slurry been applied on grass-
land in early spring when N 
utilisation is highest. One 
of  the biggest problems with 
using slurry within a nutri-
ent management plan is the 
variability in the dry matter 
(DM) and nutrient contents.

Up to tenfold variation has 
been found in the DM, and to-
tal N, P and K contents of  dif-
ferent cattle slurry samples.

Although factors such 
as animal type, production 
system and diet will affect 
the slurry, the variability is 
mainly attributable to vary-
ing DM content caused by the 
dilution of  slurry with water 
from dairy parlour washings 
or rainfall collected on open 
yards.

Where slurry is diluted 
with water, the nutrient con-
tent will be lower. The degree 
of  slurry dilution with water 
sources can be used as a 
guide to estimate the nutri-
ent content of  slurry. On 
average, slurry in Ireland is 
approximately 7% DM. How-
ever, the variation in slur-
ries, even between two tanks 
in the same shed or yard, can 
be quite considerable.

To make best use of  any or-
ganic manure, it is important 
to know the actual nutrient 
content (N, P and K).

Laboratory analysis is the 
most accurate way to deter-
mine the dry matter and nu-
trient content of  the slurry.

However, the farmer needs 
to know the nutrient content 
of  the slurry on the day of  
application.This can be dif-

sample of  slurry, usually 
only obtained after agitation, 
is needed well in advance of  
the day of  spreading in order 
to have results back from the 
laboratory.

Since cattle slurry is gen-
erally agitated and spread on 
the same day, the usefulness 
of  laboratory analysis when 
making decisions about ap-
plications is limited.

However, occasional 
analysis of  slurry, even if  not 
every year, can still be a good 
guide to the nutrient content 
that one might expect from 
similar animals on similar 
diets in the same sheds.

In order to get more rapid 
information on the day of  ap-
plication, there are a number 
on farm measurement tools 
to estimate the nutrient con-
tent of  slurry.

The slurry hydrometer is 
the simplest and most effec-
tive on farm tool which esti-
mates the slurry DM content.

 Since the DM content of  
the slurry is closely related 
to the N, P and K content of  
the slurry, this can be a very 
useful tool to estimate nutri-
ent contents in slurry easily 
and cheaply on the day of  
slurry application.

This will allow adjustment 
of  slurry application rates 
based on the slurry nutrient 
content.Slurry can vary in 
its fertilizer value based on 
dilution. Incorrect estima-
tion of  nutrient value based 
on average values can lead to 

supply of  nutrients. There-
fore, a tool like the hydrom-
eter that can help estimate 
nutrient content quickly and 
cheaply on farm would be 

ORGANIC FERTILIZERS ON 
TILLAGE CROPS
It is even more important 
where organic fertilizers are 
applied to tillage crops that 

-
trient content to the last load.

Organic fertilizers need 

to be applied at a consistent 
rate and evenness to ensure 
consistent nutrient supply 

Immediate incorporation 

increase N recovery.
On tillage farms, organic 

fertilizers should also be 

longest in tillage, particu-
larly those with low organic 
matter contents.

As well as supplying N, P 

and K, organic manures also 
supply organic matter plus 
a range of  secondary and 
micro nutrients such as mag-
nesium, sulphur, manganese, 
copper and zinc.

Table 1: Typical N, P and K fertilizer value of cattle slurry and 
soiled water.

Dry Matter % 
Fertilizer Value 
(kg m-3)*

Fertilizer Value 
(kg m-3)*

N** P K
Cattle Slurry 7% 0.7 (6) 0.6 (5) 4.3 

(38)
Soiled Water 1% 0.5 (4) 0.1 

(0.7)
0.6 (5)

* units per acre are shown in brackets
** N fertilizer value assumes spring application with splashplate

The degree of 
slurry dilution with
water sources can 
be used as a guide 
to estimate the 
nutrient content of 
slurry. On average, 
slurry in Ireland is 
approximately 7% 
DM
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MARK PLUNKETT
TEAGASC, JOHNSTOWN 
CASTLE, WEXFORD

Soil analysis is essen-
tial to determine soil 
fertility levels and is 
an excellent tool to 

izer management.
The cost of  taking a soil 

sample and soil analysis is 
relatively small cost com-
pared to the cost of  bag fertil-
izers.

A standard soil test will 
measure the soils pH, lime 
requirement, phosphorus 
and potassium levels and 
will cost €1.25/ha/yr for a 

5 years.

is based on having accurate 

tion; it can result in in-
creased crop yields, reduced 
costs and reduce nutrient 
loss to the environment.

Taking soil samples cor-

attaining the information to 
adjust nutrient applications 

on crop requirements.
Where soils have not been 

sampled in the last 5 years 

there is still time to take soil 
samples and plan lime / fer-
tilizer applications.

TAKING A GOOD SOIL 
SAMPLE

For sampling purposes 

areas of  between 2 – 4ha.
Take separate samples 

from areas that differ in soil 
type, previous cropping his-
tory, drainage or persistent 
poor yields.

Avoid any unusual spots 
such as old fences, ditches, 
drinking troughs, dung 
or urine patches or where 
organic manure or lime has 
been heaped or spilled in the 
past.

3 to 6 months after last ap-
plication of  P and K fertilizer 
or slurry (now is a good time 
to soil sample). 

Where lime has been 
applied allow a time lag of  
2 years before sampling for 
lime requirements.

Follow a ‘W’ soil sampling 
pattern to ensure that the 
sample is representative of  

Ensure that all soil cores 
are taken to the full 10 cm 
depth. This is important in 

relation to soil P as soil P 
levels change with sampling 
depth. 

Take a minimum of  20 
cores per soil sample.

SOIL TEST RESULTS
It is essential that when you 
get your soil sample results 
back that they are applied to 
improve the soils productivi-

improved farm production 
and fertilizer management.

Changes in soil fertility 
takes time and should be 
monitored every 3 – 5 years. 
It is good to compare old 
and new soil test results and 
monitor changes in soil fer-
tility over time.

This is the best test of  a 
fertilizer programme and 
will help identify areas of  
the farm that need special 
attention.

For example, target areas 

ganic manure applications 
and or changing fertilizer 
type to better match crop 
requirements. 

SOIL PH & LIMING
Soil pH is the starting point 
in ensuring optimum nutri-
ent availability.

reduced where the soil pH is 
incorrect. The optimum use 
of  fertilizers containing N, 
P & K is obtained when soil 
pH is maintained between 6.2 
and 7.0 (see Table 1).

Lime will increase the 
release of  soil nutrients, 
increase earthworm activity 
and improve soil structure. 
Soil should be tested to check 
soil pH once every 5 years to 
ensure that target soil pH is 
maintained.

P & K STRATEGY
The aim of  P and K nutri-
ent advice is to maintain all 

fertility level. The soil test 
measures the plant available 
P and K in mg/L of  soil. For 
simplicity, this result is cat-
egorised into a soil Index for 
each nutrient.

The soil Index system 
divides soils into one of  four 
soil Index levels based on the 
soil test result. The soil Index 
system, the corresponding 
soil test P and K ranges for 
each Index are shown in 
Table 2.

The soil Index indicates 
the expected response to nu-
trients applied. For example 

Index 1 soils are very re-
sponsive while Index 4 soils 

reserves and do not respond 
to fresh P and K applications. 
Index 1 and 2 soils are very 
responsive to applied P and 
K.

These soils have a higher 
P and K requirement due 
the fact that the P and K ap-

build up soil reserves to the 
optimum soil Index in addi-
tion to replacing the P and K 
removed in product (grain, 
straw, meat, milk, etc).

Soil Index 3 is the optimum 
Index for production, as it 
is in this range that the soil 
fertility level is considered 

Therefore, in order to main-
tain the soil in this optimum 
range, the P and K applica-
tion should replace the P and 
K removed.

The aim is to build soil 
fertility levels at Index 1 
and 2 up to Index 3 over a 
number of  years. The rate of  
soil build up will depend on 
a number of  factors such as 
soil type, nutrient applica-
tion rate, and the amount of  
nutrient removed.

Building soil fertility usu-
ally takes a number of  years, 
so application of  build up 
rates in addition to mainte-
nance rates should continue 
for a number of  years after 
the soil sample is taken.

SOIL PHOSPHORUS 
Phosphorus is an essential 
nutrient particularly in the 
early stages of  plant and root 
development, providing en-
ergy for plant processes such 
as uptake and transport of  
nutrients.

Soil P availability is very 
sensitive to soil pH and is 
most available at a soil pH 
of  6.3.  Phosphorus has a 

key role in meat, milk, grain 
and root crop development; 
therefore it’s critical to apply 
crop requirements to meet 
production requirements de-
pending on soil fertility.

Soil sampling depth is 
critical for soil P analysis as 
P tends to accumulate in the 
top few centimetres of  soil. 
Therefore sample soils to the 
full 10 cm sampling depth es-
pecially on grassland soils. 

SOIL POTASSIUM
Knowing the soils K status 
is essential to maintaining 
productivity especially in the 
production of  grain, root and 
forage crops (silages).

These crops have high K 
demand during the growing 
season and high K off-takes 
in the harvested crop.

Where K crop requirement 

will fall rapidly depleting soil 
reserves over a short period 
of  time. Check soil K levels 
and apply suitable fertilizer 
and or organic fertilizers to 
meet crop K requirement. 
Soil K levels can fall more 
rapidly compared to soil P 
levels, so as with P, it is im-
portant to regularly monitor 
trends over time. 

Take soil samples on a 
regular basis and ensure 
soils are sampled cor-
rectly.

Up to date soil test re-
sults will take the guess 
work out of fertilizer 
planning

Apply lime as recom-
mended on the soil test 
report 

Develop a fertilizer (P 
&K) spreading plan to 
build soil fertility levels 
over time.

KEY POINTS

Table 1: Optimum soil pH for grassland and tillage crops on 
mineral soils
Crop Optimum soil pH
Grass 6.3
Grass (Max. on high molybdenum soils) 6.2
Clover 7.0
Cereals 6.5
Beet, Beans, Peas, Oilseed Rape 7.0
Potatoes 6.0
Note: Optimum pH for peat soils pH 5.5

Table 2: Soil P & K index system

Soil 
Index

Response to
Soil P (mg/l) Soil K (mg/l)
Grassland Other Grassland & 

1 0.0 – 3.0 0.0 - 3.0 0 – 50
2 Likely 3.1 – 5.0 3.1 - 6.0 51 - 100
3 Unlikely 5.1 – 8.0 6.1- 10.0 101 – 150
4 None > 8.0 >10.0 >151

“...Bogballe had a CV of 3.7% 
- the lowest of all machines in the test...”

(Farmer’s Weekly 15/4/2011) 

Thanks to the advantage of the in-spinning, BOGBALLE again proved to be the most 
accurate spreader throughout the test with the lowest CV (Coefficient of Variation). 

The advantage of in-spinning is more overlap between the discs, meaning the risk 
of deviations during full width spreading is lower.

International Comparison Test

Carrigrohane Rd., Cork · www.atkins.ie
Tel.: (021) 4933420 · Fax: (021) 4542864

Abbey Retail Nenagh, Co. Tipperary
067 6133742

Atkins Cork, Bandon & Fermoy
021 4933420

Burke Farm Machinery Tipperary Town
062 51140

Duncormick Tractors Duncormick, Co. Wexford
051 563232

Eamonn Tinney & Sons Letterkenny, Co. Donegal
074 9122374

Farm Services Coolgreaney, Co. Wexford
0402 37147

Joe O Tooles Tullow, Co. Carlow
059 9151354

Leinster Farm Machinery Duleek, Co. Meath
041 9814404

Johnston Farm Equipment Longford
043 3346837

Meath Farm Machinery Navan, Co. Meath
046 9023946

Suirway Farm Machinery Carrick-on-Suir, Co. Tipperary
051 640000

TFM Comerfords Garage Kilkenny
056 7769239

Thomas Flynn & Sons Mullingar, Co. Westmeath
044 9376100

Tom Shaw Farm Machinery Birr, Co. Offaly
057 9131147

Youngs Garage Portarlington, Co. Laois
057 8623177


