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Manure management

What is manure management and what
does it have to do with environmental
sustainability?

Manure management refers to the processes
involved in the collection, storage, treatment,
and utilization of manure. In the context of
equestrian activities, this involves handling the
waste produced by horses. When managed
correctly, manure can be a valuable resource,
providing nutrients for crops, improving soil
structure and reducing the need for synthetic
fertilisers [1].

However, one of the most important
challenges is the effective management of the
nitrogen cycle. A fundamental ecological
process, the nitrogen cycle describes how
nitrogen moves between the atmosphere, soil,
water, and living organisms. It's critical
because nitrogen is an essential element for
life, used to build proteins, DNA, and other
important molecules in plants and animals[2].
However, if not managed correctly, an excess
of nitrogen, or its substrates nitrate (NOs-) and
ammonia (NHs) can have severe additional
environmental impact.




Manure management

Methane (CH,) and nitrous oxide (N,0)
emissions from decomposing manure are
concerning as they are potent greenhouse
gases with a much higher global warming
potential than CO,, meaning that they need to
be monitored and managed carefully. Methane
is released during manure storage and
decomposition, particularly in anaerobic
conditions.[3] Nitrous oxide is produced during
both storage and field application of manure,
especially when manure is applied in excess of
plant needs.[2]

The nitrogen cycle — how it works
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1) Excretion of Nitrogen:
o Nitrogen in horse manure comes mainly
from urea in the urine and organic
matter in the feces

2) Ammonia Formation:

o Nitrogen in manure is converted to
ammonia when bacterial urease in
feces breaks down urinary urea. This
process occurs rapidly after excretion,
especially when urine and feces mix on
stable floors. This leads to ammonia
volatilization, meaning that ammonia
(NHs) gas is released into the air.

o Ammonia can negatively impact air
quality and can contribute to
widespread pollution (also known as
nonpoint source pollution) as the
ammonia is deposited back into the
environment through rainfall. When this
nitrogen returns to the soil, it can lead to
soil acidification and nutrient
imbalances, affecting surrounding
ecosystems and potentially harming
plant and animal life.[4]
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3) Nitrification:
o Ammonia in the soil (or bedding) is then

further transformed into nitrite (NO,~)
and then into nitrate (NOs-) by bacteria
in the soil. This process is called
nitrification. Small amounts of nitrous
oxide can be released during this
process as a byproduct.

4) Nitrate in Soil:

o Nitrate is now in a form that plants can
absorb through their roots. It is the
preferred form of nitrogen for plant
growth.

5) Nitrogen Leaching
o However, when excess nitrogen from

manure or fertilizer is applied to land,
and the soil cannot absorb it all, it can
leach into groundwater or run off into
waterways, contributing to water
pollution and problems like
eutrophication (over-fertilization of
water bodies, leading to algal blooms
and dead zones).
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How Can We Manage Manure Sustainably?

1) Composting: Composting manure is an
effective way to reduce its volume, kill
pathogens, and produce a valuable soil
amendment. Proper composting involves
maintaining the right balance of carbon
and nitrogen, moisture, and aeration to
ensure efficient decomposition.

2) Anaerobic Digestion: This process
involves breaking down manure in the
absence of oxygen to produce biogas,
which can be used as a renewable energy
source. The remaining digestate can be
used as a nutrient-rich fertilizer.

3) Nutrient Management Planning: Nitrate
leaching into groundwater and surface
water can occur. This nitrate then moves
into water systems, contributing to
problems like eutrophication (nutrient
overloading that harms aquatic
ecosystems) and is a major environmental
concern. Developing a nutrient
management plan helps ensure that
manure is applied to fields at appropriate
rates and times to meet crop needs withou
causing nutrient runoff or leaching.
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4) Proper Storage: Storing manure in covered,
impermeable structures can prevent nutrient

losses and reduce the risk of water
contamination. It also helps control odors and
reduce greenhouse gas emissions.

Sustainable Management practices

e Adequate pasture space for horses can
reduce the concentration of nitrogen
surplus, Smaller pastures, especially during
winter, increase nitrogen surplus due to
more concentrated excretion of waste [2]
Daily demanuring (removal of manure)
or/and sowing of the pasture after the
winter grazing period are effective ways to
reduce nitrogen input on pasture areas. [2]
Rotational grazing helps maintain healthy
pastures and ensures that nitrogen is used
efficiently by plants.

Feed management, such as the avoidance
of overfeeding protein-rich diets and/or
avoiding over-supplementation can
moderate the nitrogen output of horses.
[34]
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By focusing on sustainable manure managem
strategies, the equestrian community can
address some of the most pressing
environmental challenges surrounding nitrogen
and ammonia while also reducing methane and
nitrous oxide emissions. Through sustainable
manure management practices horse farms can
contribute to healthier ecosystems and reduced
environmental footprints.
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