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Monitoring Greenhouse Gas Fluxes
Macdara O’Neill, Gaseous Emissions Researcher
Have you ever been in a ‘state of flux’?
The term ‘Flux’ comes from the Latin fluxus
meaning ‘flow’. It is used to describe
something that is constantly changing.
Fluxes occur in opposite directions where
the net flux can be either upward or
downward. Carbon dioxide (CO2) in the
atmosphere is also in a state of flux and
we want to learn how much agriculture
contributes to this. Does farming capture
CO2 or add to CO2 emissions?
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The principle involves monitoring the
concentration of gases in air parcels
(‘eddies’) as they vary with vertical wind
direction. For example, we can measure
the amount of CO2 moving upward and
downward in a crop to determine the
net flux of CO2 over time. If more CO2 is
released to the atmosphere the system is a
source of CO2; it is a sink if it absorbs more
CO2 than it releases.
The below graph shows the daily CO2 flux at
the arable site on two dates over 24 hours.
Values below ‘0’ indicate when CO2 uptake
exceeds CO2 emissions. Spring beans at
peak growth (July) draw down CO2 for
much of the day during the summer. On
the other hand, we see more CO2 emitted
than taken up in the recently established
(October) winter wheat crop.

EC towers in Castledockrell (top), Timoleague
(lower left) and Ballycanew (lower right)

To answer these questions, we have started
using Eddy covariance (EC) flux towers to
measure changes in the concentrations of
carbon dioxide (CO2), water vapour (H2O)
and methane (CH4) in the air. Each tower
also has a 3D sonic anemometer to provide
information on wind speed and direction.

Daily CO2 flux on two days in Castledockrell
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In total, four flux towers are currently in
Castledockrell, Ballycanew and Timoleague.
They are covering different land uses
(arable and grassland) and management
practices. A fifth tower is planned for
Cregduff on a beef/sheep farm in 2022
with further sites on the two northern
catchments to follow later.
Each tower is equipped with high-spec

meteorological sensors that measure
soil moisture, soil temperature, rainfall,
relative humidity and light/radiation. The
objective of the work is to use ground-based
(actual) eddy covariance measurements to
explain the variation in carbon exchange
across different farming practices and
understand how the environment and
climate affect the rates of carbon uptake.

Farmer Focus: Martin McNicholas, Simmental Breeder
Kevin Madden, Advisor

Martin McNicholas runs a 30-suckler cow
herd, situated in the Cregduff catchment in
Mayo selling all progeny as weanlings and
highlights the importance of a low-input
system as key to herd profitability.

The bull currently on-farm is a son of
Milnafua Graduate; Bearna-Dhearg Freddie
was purchased
in
Roscommon
in
November 2015. He is a trait leader for
replacement value, carcase weight and
docility.
Martin now sells replacement weanling
heifers at both the Ballymote and Gort
Simmental-X breeding heifer sales. During
the last six years, the herd has done
exceptionally well for the six key
performance indicators.

In establishing his herd, Martin decided
on Simmental as his preferred breed and
subsequently
purchased
foundation
females
at
a
special
Ballymote
Simmental sale. Recognising the potential
value in breeding replacement heifers,
Martin runs a Simmental bull with his
cows.

Currently, the herd is sitting in the top
4% nationally for these traits, having an
average replacement index of €119 up
from €87 in 2014. The herd also had 1.1
calves per cow in 2021, with an average
calving interval of 366 days, 0% mortality
rate and 100% of cows calved within a six
week period.
In fact, one of the cows within the herd
has reared eight calves in five years with a
calving interval of 381 days. Prolific cows
which consistently deliver on the main
performance indicator targets are the key
to the farm’s success according to Martin.

Question: EPA reports show that most river sites across Ireland
have high or good biological water quality (Q5 or Q4). What %?
Answer is at the end of this newsletter.
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Using Soil and Met Data

Edward Burgess, Agricultural Catchment Specialist
There are a number of things you can do
to manage the current high fertiliser prices:
√ Use your soil analysis results
The catchments are sampled on a four
year cycle and results should inform
decisions on fertiliser needs;
√ Use lime 			
The benefits of correct soil pH are
well known and lime costs have not
increased in the same way as chemical
fertiliser. Recent soil sampling in three
of the catchments have shown that 44%
of tillage soils are below the optimum
pH of 6.5 and 62% of grassland soils are
below the desired pH of 6.3;		
√ Use organic manures wisely 		
Soil analysis in the catchments often

show an imbalance in fertility between
fields within individual farms - mostly
this is from organic manures. Decisions
on their location and spreading time
are often due to factors other than soil
fertility such as yard distance, dry
ground and storage capacity. Response
to nutrients from organic manures
is as good as, and often better,
than from the equivalent amount of
artificial fertiliser;
√ Monitor soil temperatures
Adequate heat is essential for growth
and efficient use of nutrients. Our
met stations constantly monitor soil
temperatures
and
please
visit
www.acpmet.ie for regular updates on
your local weather.

Derogation Delay and Nitrates Review
Edward Burgess, Agricultural Catchment Specialist

The current review of Ireland’s Nitrates
Directive regulations is entering its final
stages. This is between the EU Commission,
the Department of Housing, Local
Government and Heritage and the
Department of Agriculture, Food and the
Marine.
Unlikely to be finalised before March
2022, there are strong indications of what
can be expected. This delay will result in
farmers having to apply for permission to
keep livestock in excess of the 170 kg N/
hectare stocking rate limit on their farms
prior to Ireland receiving approval from the
Commission to have such a derogation.
Given the recent EPA-reported deteriorating
trends in water quality and increasing
nitrate loads leaving river catchments,
it is now likely that Ireland’s derogation
decision will follow a similar process
to what has taken place in other EU
countries, such as Denmark and Holland.

A two year derogation approval is very
possible. Furthermore, if nitrate levels
do not fall in that period, the 250 kg limit
could well be reduced to 230 in regions of
the country where it is an issue.
Compliance with the regulations has
also been highlighted as an area for
improvement and increased inspections
are likely (targeted where water quality
is getting worse). Having said all this, it is
important to note that the EPA-reported
upward trend in nitrate levels leaving river
catchments was not massive, and the dry
summer of 2018 significantly contributed
to this.
No one wants to spend money on nutrients
that end up being lost to the environment
and it is my belief that the improvements in
water quality being sought can be achieved.
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Keep in Touch
Web: www.teagasc.ie/agcatchments
Twitter: @TeagascACP
YouTube: Teagasc Ag Catchments

Advisors
Cork:
Oisín Coakley - 087 7552331
Ballyoughter church - Ballycanew, Co Wexford

Louth/Monaghan:
Suzanne Neary - 087 4478320
Mayo:
Kevin Madden - 087 9558836
Wexford:
Mark Boland - 087 1151773

Summer grazing - Castledockrell, Co Wexford

This newsletter is produced for the over
300 farmers in the Agricultural Catchments
Programme (ACP).
The ACP is a DAFM-funded project and
this newsletter is edited by Tom O’Connell,
ACP Communications Officer.
Please feel free to contact Tom on
087 0609620 or tom.oconnell@teagasc.ie
for further information or with any
suggestions for future newsletters.

Fodder beet - Timoleague, Co Cork

Answer: 57% of assessed river sites had satisfactory
biological quality
(EPA: Water Quality in 2020,
Indicators Report, page 5).

Wishing each of you and your family a
Happy Christmas & best Wishes for 2022
The Agricultural Catchments Programme (ACP) is a DAFM - funded project.
For further information on any issues raised in this newsletter, or to
access other enterprise newsletters, please contact your local Teagasc
advisor or see www.teagasc.ie.

