


Having noted the increase in fertiliser nitrogen price at the farm gate, the Radio 4 interviewer of the 'Today' programme on May 24, asked 
the CEO of Yara if fertiliser prices would go even higher. His answer was; "I don't know". We seem to be living in a time that's redefining 
the parameters of 'volatility' and the best we can do is to better manage what is within our control. At the farm level, part of that involves 
improving nutrient use efficiency, by focusing on soil health and fertility. 

Basic soil fertility improves 

efficiency. 

A basic nitrogen fertiliser use efficiency on 
a grassland farm will be round 60%. So, 
that means for 200kg N/ha from the bag 
across the season, only 120kg is getting 
into the grass. By tackling the basics of soil 
fertility we can raise that efficiency to 80%, 
or by 40kg N, or £80/ha at current prices. 
So we need to ensure we have an up-to
date soil analyses done across the farm 
and target pH 6.5, K (potassium, potash) 
index 2- and P (phosphate) index 2. We 
also need to apply 80 to 100kg sulphate 
per ha on all land, which in itself can raise 
nitrogen use efficiency by 10%. 

The impact of pH can be massive 

The graph below is from UK research 
back in the 1980's, but we need reminding 
of what we already think we know. This 
work shows that letting soil pH drop from 
6.5 to 5.5, reduces grass growth potential 
by around 35%. Even at pH 6.0 we can 
get a 20 to 25% reduction in dry matter 
production. Lime sales have soared since 
the rise in nitrogen costs, but the data 
proves that trying to save on liming is a 
false economy. 

Soil pH and grass growth 

100 

90 

30 +---- -�----

3 5 

Soil pH 

+Grass 

•Grass/White 

clover 

From Hopkins etaf. (1990) Grass and Forage Science 

Potash is involved in nitrogen 

uptake, so it has to be right. 

Grass takes up nitrogen from soil solution, 
therefore potassium (potash) is critical 
to that process. Even when we are at 
the target soil fertility of K index 2-, we 
need to make sure that maintenance 
applications are going on. This was shown 
through work in Ireland byTeagasc (see 
graph below), where applying up to 240kg 
potash/ha gave a 6.5 to 1 return in grass 
dry matter in perennial ryegrass and 8.2 to 
1 on Italian/perennial ryegrass mixes. 

Teagasc (Ireland) research 
❖ 5 years of on-farm replicated trials 

❖ Soil index 2- - Perennial Ryegrass only 

❖ Effect of maintenance Potash applications - Perennial/Italian mix 

10 

1 kg K gave 
8.2 kg grass DM 

1 kgKgave 
6.5kg grass DM 

60 120 180 240 
K applied (kg/ha) 

Phosphate response 

Similar effects to the potash Teagasc 
studies were seen in work at Reaseheath 
College (graph below). On an index 2 
sandy clay loam soil, making sure a three 
cut silage system got the maintenance 
phosphate it needed raised yield from 10.7 
to 11.9 t DM/ha, a 15 kg grass dry matter 
return for every 1kg phosphate added. 
Not surprising when we consider that 
phosphate is crucial for root health and 
energy transformation in photosynthesis. 

Maintenance phosphate (replicated 
trials, Reaseheath College, 2014) 
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Don't forget sulphur. 

As nitrogen prices have gone up, many 
farmers try to keep costs down by buying 
straight N fertilisers without sulphur in 
them. This is another false economy. Even 
at the prices we are dealing with, the 
cheapest feed on farm is still grazed or 
cut grass and on most soils we can't get 
enough sulphur (S) from soil reserves and 
manure inputs, to support nitrogen uptake 
(efficiency) and grass growth. The table 
below shows this in stark reality for a two 
cut system trial run by SRUC in Aberdeen 
in 2018. 

Yield (t DM/ha) by N and S input 

·--
Sulphate applied over 2 
cuts 

90 kg N/ha 6.5 

210 kg N/ha 11.7 

9.1 

13.0 

Yield on the same sward doubled when 
the recommended rates of N and S were 
applied. At the 210 kg N/ha rate (derived 
from the Fertiliser Manual, RB209), the 
return on S input was 14 kg grass dry 
matter for every kg sulphate applied. 

Manure - from brown to gold 

We need to appreciate that most of the 
nutrients in our slurry and FYM come from 
the manufactured fertiliser and feeds 
that we buy-in, so we have already paid 
for them. Manures are not a waste to be 
disposed of, they are a recycling asset to 
be managed. 

The starting point for managing this asset 
is to know what nutrients it contains. 
There is no logic in complaining about 
fertiliser and feed prices by not knowing 
the nutrient content of our manures. 
Sampling to get an analysis is a messy 
and unattractive job, but is definitely 
worthwhile. 

A study by ADAS, who analysed over 500 



slurries, revealed just how variable the 
nitrogen content of slurries can be. The 
Fertiliser Manual uses a value of 2.6 kg N/ 
m3 of slurry for a 6% dry matter material as 
an average and the ADAS work showed 
this to be correct, as an average. But the 
range went from 1.2 to 4.5 kg N/m3. By 
definition, only about 25% of farms will 
have an 'average' slurry; it depends on the 
system you operate and how you store the 
material. So, getting an analysis done and 
using it to make sure you are only putting 
on what you need from bagged nitrogen 
can pay handsomely. For example, if your 
slurry is 3.6 kg N/m3, rather than the book 
value of 2.6, this represents an extra 40 kg 
available N/ha from your slurry rather than 
the bag for a stocking rate of 2.5 cows/ha. 

We also need to look at when, how and 
where we are applying slurry nutrients. 
Switching as many applications as we can 
from autumn and winter to in-season and 
also moving from splash-plate application 
to dribble-bar, or even injection, can help. 
It's about the accumulation of small gains, 
and adding these two changes together 
could remove 20 to 40kg N/ha of brought
in fertiliser applications. 

For most cattle systems, the maintenance 
phosphate and potash we need will come 
from slurries and manures, as long as we 

are spreading them across the farm. So, 
when it comes to where we are applying 
manures, we need to check our soil 
analyses and make sure that fields with 
lower fertility (generally those away from 
the steading) are getting their input from 
manures. It is a pain to haul slurries and 
manures further from the core of the farm, 
but is cheaper than buying those nutrients 
in a bag to get the benefits of a properly 
balanced soil fertility and fertiliser plan. 

Dig for victory (soil health} 

Soil fertility is really' soil chemistry'. But 
we also need to consider soil health in 
the ground, which includes soil structure 
(physics) and bugs (biology). All three 
are inextricably linked but the only way to 
assess the structure and biological health 
of your soil is to get out with a spade and 
dig inspection pits. 

Healthy soils have a profile that has 
minimal compaction. This allows air in 
to service the bugs and water to flow 
through, rather than run off or sit on the 
surface. Sounds simple, but it's really 
important. Well-structured soils dry out 
more quickly in spring and wet up more 
slowly in the autumn, allowing more 
grazing on the shoulders of the season. 
Extending grazing through good soil 

structure can be worth £2.50 to £3.50 
per cow per day, according to SRUC and 
AHDB Dairy, in reduced feed and labour 
costs - that's £3,500 to £4,900 per week 
for a 200 cow herd. 

Getting soil structure right is the basis of 
the whole job. By reducing compaction, 
or restoring compacted soils, the biology 
and organic matter of the soil will work 
better and it's those worms and bugs that 
turn over the organic nutrients in manures, 
making them available for grass growth 
and replacing bought-in fertilisers. More 
grass gives us the opportunity to reduce 
bought-in feeds. 

The useful thing about focusing on soil 
fertility and health is that everything is 
connected. You improve one aspect, 
such as soil structure, and other things like 
nutrient availability from slurries, will follow. 

So, our response to not knowing what the 
future price of fertilisers will be? Well, partly 
it's to control the health of our assets so 
that we don't have to buy so much. And 
doing this means we grow more energy 
and protein at home, reducing feed costs, 
which is another unknown factor going 
forward. 









FR8244 Bopuru Bro figures 

EBI 298 

Milk 114 

Fertility 142 

Calving 30 

Beef -28 

Maintenance 24 

Management -1 

Health 15 

have 20 heifers from which I keep 10. The 
longevity in my herd is good, so that's 
the most I need. I used to sell the surplus 
as maiden heifers but now I sell them as 
calves. 

Grazing is on a paddock-based system, 
not always the easiest to plan as the 
farm is quite fragmented. Most days the 
milkers have to walk along the village 
road 500 metres or more, facing traffic 
but taking it all in their stride. 

"I guess I have about 25 paddocks and the 
cows stay a day in each, usually changing 
after the evening milking. I move the 
electric fencing regularly and the furthest 
they have to walk is 1km each way. Not 
ideal perhaps, but land is very hard to find 
in this area and is at a premium." 

Martin's farm is in an area referred to as 
the Golden Vale, known for its ability to 
produce plenty of good quality grass. 
He believes he has a very slim chance 
of buying more land but would consider 
leasing if the opportunity arose. 

Silage is cut across all the farm and 
made into wrapped bales. His grass 
yield is around 14 tonnes/ha but is likely 
to be less this year because of the lack of 
rain. He aims to cut 10ha as first cut and 
Sha as second, making 500 large round 
bales to see the herd through the winter. 

Martin runs the farm on his own and has 
two daughters and a son - but doesn't 
know whether any of them will take up 
the farm when he retires. "I come from 
a farming background and I've been 
running the business for 40 years now, 
it's all I know. It would be great to have 
a family interest in the future, but no-one 
has made up their mind yeti" 

His total solids production per cow is 

500kgs and as he thinks the cows weigh 
up to 550kgs he acknowledges he has 
further to go to match production to 
weight. Herd average is 6500 litres 
and his average milk price this year is 
looking to be 62 cents a litre - up from 
45 cents the year before. This puts him 
well inside the top 10% of producers 
supplying the co-op and the higher 
price comes from bonuses derived from 
the solids production and a very low 
somatic cell count. 

His sec has come down quite a lot in 
the past 12 months and he says 95% of 
his cows are very good, he just has the 
odd spike with cases of mastitis. In 2021 
he average was 171,000 cells/ml but this 
year is sitting closer to 100,000 cells/ml. 

His herd EBI is €204 which puts him at 
the top of the co-op ranking where the 
average is €122 and the top 10% have a 
figure of €159. 

He aims to improve his calving interval, 
which up to the end of 2021 stood at 373 
days. He puts this down to having some 
late calvers. However, looking at 100% 
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of heifers calved at between 22 and 
26 months of age, he hit the top of the 
rankings again when the average score 
was 79%. This year he aims for under 370 
days. 

"My results for 2021 were a little skewed 
as I had some neospora abortions, but 
the figures are looking much better for 
2022. 

''I'm very happy with where I am today," 
he says. "I am fully committed to LIC 
genetics, they have done me proud. I 
want a good grazing cow and when 
I made the decision to go down the 
NZ genetics path I think many of my 
neighbours questioned what I was doing. 

"Now I look back and I can 

see I have a lovely bunch of 

cows giving me great returns. 

Fertility is always going to 

be key and I look forward 

to continuing to select UC 

bulls." 















Diverse swards - are they 
fabulous or just a fad? 

Pasture to Profit consultant Bess Jowsey puts her thoughts forward 

' ' 
Diverse swards, mixed species 
swards, herbal leys ... they all refer 
to the practise of introducing 
greater plant diversity to our 

typical Perennial ryegrass (PRG) and clover 
grassland. 
While true definitions are hard to pin down, 
the overriding definition involves combining 
three or more different plant families into 
the same sward - usually grasses, legumes 
and herbs. This may also include different 
varieties from within each plant family. 

So why have diverse swards 
become so trendy? 

We care a great deal about the land and 
environment in which we farm. We work 
within biological systems that are intrinsically 
linked to nature. Therefore, observing how 
the natural world thrives without human 
interference seems a good place to start. 
Nature's default setting is diversity. With 
everything we know about evolution there 
must be a good reason for this. Introducing 
greater diversity to mimic nature seems 
logical to farmers and is ultimately the reason 
I believe diverse swards are not just a passing 
fad. 
Our general understanding of how soil 
really works is in its infancy. With a growing 
awareness that soil is a living biological 
organism, farmers are realising some long 
held well-researched practises need to be 
questioned, revisited and adapted to support 
the soil microbiome rather than disrupt it. 
I'm not disputing that as pasture-based 
farmers it is a significant departure from 
what we know and trust, so there is plenty 
of scepticism about their suitability. But 
with environmental and social pressures 
mounting, and income opportunities 
rewarding these philosophies becoming more 
common, it seems that the adoption of plant 
diversity into swards is growing quickly. 

Drought tolerance 

One of the useful benefits of diverse swards 
that is now fairly well acknowledged is that 
they are more dry and drought tolerant than 
PRG swards. The deeper root structures allow 
this. This rooting feature has also been linked 
to alleviating compaction and improving 
drainage in tight soils, as well as improving the 
carrying capacity of soils in wetter conditions. 
Research in the UK and Ireland has 
demonstrated that after their first season, 

diverse swards can grow similar quantities 
of dry matter per hectare as PRG, and can 
do so with lower N inputs. Nutritional analysis 
of these swards has revealed them to be of 
comparable quality to PRG as well. (Google 
Field Options sward diversity or contact 
germinal.com For an update on their trials) 
With carbon capture also a hot topic, it 
seems logical that the varied leaf and 
root architecture would draw additional 
carbon further down into the soil profile 
than PRG swards. Plant diversity increases 
the number of insects above and below the 
ground, provides additional food sources for 
pollinator species and encourages greater 
soil microbiology. These are some of the 
reasons why integrating diverse swards 
are considered a regenerative agriculture 
strategy. 
There are also some challenges to consider. 
Before going through these it is worth 
mentioning that there is currently no research 
proven consistent results in grazing systems 
For the UK. Early adopters have reported 
a wide range of experiences and results, 
which is unsurprising given you are unable 
to manage each species optimally. Every 
species performs differently given the season, 
weather and how they are managed. 
Establishment is deemed to be one of these 
challenges, however any type of sowing 
event contains risk. As always, diligent 
planning based on recommendations 
from your seed merchant in relation to your 
location, micro-climate and soil type should 
help reduce this. 

Just surviving or thriving? 

Establishment risk also relates to the 
investment into different seed varieties, 
and how some species may not establish 
equivalent to the rates at which they are sown 
or may not appear at all. While this may seem 
like failure it is unfortunately part of 'letting 
nature do its thing' ... some won't survive whilst 
some (hopefully most) will thrive. 
The top tips for establishment as a reseed are 
to look to sow into warm soils when you will 
have adequate moisture and are least likely 
to encounter a weed burden. Ensure a very 
shallow sowing depth or broadcast, and then 
roll; seed to soil contact seems to be critical. 
Follow with a very light graze 6-8 weeks after 
emergence - avoid over grazing and limit 
poaching. 
Species persistency is also seen as a 
challenge. Investment into sward renovation 
with grazing type PRG combined with 








