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The results of a study conducted in Latvia on the life cycle analysis of substrates have been
published in the influential journal of environmental sciences “Journal of Cleaner Production®.

In a study conducted by scientists from Riga Technical University (RTU) titled “Peat
Production for Horticulture in the Context of Latvia: Sustainability Assessment Using Life
Cycle Analysis Modeling®, it was found that the use of peat substrate in horticulture has up to
seven times less overall environmental impact compared to more commonly used horticultural
methods and alternative substrates in the European Union. This significant finding suggests
that peat may offer a more environmentally favorable solution for growing media, particularly
when its full life cycle is considered.

Research has shown that peat substrate can have up to seven times less overall
environmental impact compared to other growing media. This suggests that, despite concerns
about the sustainability of peat harvesting, its use as a substrate may be more
environmentally favorable in certain contexts. Peat is known for its excellent water retention
and nutrient-holding capabilities, which makes it highly effective for plant growth.

However, the environmental impact of peat is often debated due to the slow regeneration of
peat bogs and the release of stored carbon during extraction. This research highlights that,
with responsible management and sustainable harvesting practices, peat substrates could
potentially offer a more eco-friendly option than alternative substrates, which may require
more energy or resources to produce.

Study highlights

« Sustainable management of the peat extraction for the Latvian context.

* Cradle-to-grave life cycle assessment of peat substrate for horticultural use.

» Comparison with coir pith and rock wool substrates.

* Highest impact from the distribution of the final product and the peat extraction.
» Coir pith has the highest impact, followed by rock wool and peat.

Abstract

Peat is used in various fields, from energy sources to fertilizer substrates. Peat bogs account
for 3% of the earth’s surface and represent a significant natural environment and carbon sink.
Latvia is one of the European countries with the highest percentage of them and peat
extraction plays an important role in the national economic market. Thus, the peat sector must
be sustainably managed to regulate exploitation. In this context, this study’s objective is to
evaluate the overall environmental impact of the peat product chain.

The study, published in October in the Journal of Cleaner Production, one of the most
influential scientific journals in the field of environmental sciences, was based on a detailed
life cycle analysis of the peat substrate. The analysis was carried out at one of Latvia’s largest
peat extraction and processing companies. The research underscores the importance of
considering the entire life cycle of peat production and its environmental impact, offering
valuable insights into the sustainable use of peat in horticulture.


https://translate.google.com/website?sl=en&tl=fa&hl=en&client=webapp&u=https://www.sciencedirect.com/journal/journal-of-cleaner-production
https://translate.google.com/website?sl=en&tl=fa&hl=en&client=webapp&u=https://www.rtu.lv/en
https://translate.google.com/website?sl=en&tl=fa&hl=en&client=webapp&u=https://www.sciencedirect.com/science/article/abs/pii/S0959652622041312
https://translate.google.com/website?sl=en&tl=fa&hl=en&client=webapp&u=https://www.sciencedirect.com/science/article/abs/pii/S0959652622041312
https://translate.google.com/website?sl=en&tl=fa&hl=en&client=webapp&u=https://www.sciencedirect.com/science/article/abs/pii/S0959652622041312
https://translate.google.com/website?sl=en&tl=fa&hl=en&client=webapp&u=https://www.sciencedirect.com/topics/earth-and-planetary-sciences/peatland
https://translate.google.com/website?sl=en&tl=fa&hl=en&client=webapp&u=https://www.sciencedirect.com/topics/earth-and-planetary-sciences/peat-extraction
https://translate.google.com/website?sl=en&tl=fa&hl=en&client=webapp&u=https://www.sciencedirect.com/topics/earth-and-planetary-sciences/peat-extraction

Latvia is one of the European states with the highest percentage of relative cover of peat and
peat-topped soils (0—-30 cm) (Montanarella et al., 2006). Peatlands in Latvia are not equally
distributed in the national territory. In addition, their age and prerequisites for development are
different depending on the region.

Study results

Currently, up to 86% of the substrates used in the European Union (EU) for growing food, tree
seedlings, and ornamental plants rely on soil fertilizers derived directly from peat. About one-
third of this peat is sourced from Latvia. Despite longstanding efforts to find alternatives to
peat substrates, these attempts have been largely unsuccessful.

A study conducted by Riga Technical University (RTU) assessed the environmental impacts
of horticultural peat substrates and two commonly used alternatives—coconut fiber (coir) and
mineral wool substrates—across factors such as human health, climate change, resource
use, and ecosystem quality. The study found that the coir substrate had the largest overall
environmental impact, scoring 48.51 mPt (milliEcoPoints, an internationally recognized
ecological indicator), followed by the mineral wool substrate at 10.6 mPt. In comparison, the
peat substrate had an impact of just 6.79 mPt, indicating that peat used in horticulture has up
to seven times less environmental impact than coir and one and a half times less than mineral
wool.

Peat also demonstrated the best performance regarding greenhouse gas (GHG) emissions
associated with global warming. Emissions from coir substrate per cubic meter amounted to
47 kg of CO, equivalent, mineral wool substrate emissions were 32.1 kg CO, equivalent,
while peat substrate emissions were only 20.2 kg CO, equivalent. This highlights peat as the
more environmentally friendly option, especially in terms of reducing GHG emissions.

“The research makes it possible to justify the sustainability of horticultural peat extraction
companies and reaffirms that peat is part of the European Green Deal, helping to achieve
climate neutrality goals. There are no suitable substitutes for peat substrate in horticulture.”

This statement emphasizes the importance of peat as a sustainable resource in horticulture,
particularly in light of the European Green Deal’s objectives for climate neutrality. The findings
suggest that, despite ongoing efforts, no viable alternatives to peat substrates have been
found that can match its environmental and horticultural benefits.

Conclusions

This study aims to assess and estimate the potential environmental impacts of the life cycle of
peat produced in a Latvian context, comparing it with two other horticultural substrates: coir
pith and rock wool. The environmental profile of peat is primarily influenced by three dominant
processes: distribution, extraction, and, to a lesser extent, refinement and the use phase.
Specifically:

o Distribution to end customers represents the most significant contribution across
nearly all environmental impact indicators.



These findings help highlight the role of peat in horticulture and its relatively lower
environmental footprint compared to alternative substrates. Further details and analysis of the
specific contributions of extraction, refinement, and usage phases would help inform more
sustainable horticultural practices.
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Growing Media

Due to the relatively shallow depth and limited volume of a container, growing media must be
carefully amended to provide the appropriate physical and chemical properties necessary for
optimal plant growth. Successful greenhouse and nursery production of container-grown
plants largely depends on these properties. The growing media should be well-drained to
prevent waterlogging and root rot, yet it must also retain enough water to reduce the
frequency of watering. This balance ensures that plants receive the necessary moisture and
oxygen to support healthy growth in a confined space.

Growing media components are classified as either organic or
Inorganic.

Organic components include materials such as peat moss, bark, coconut coir, rice hulls, wood
fiber, and hydra fiber as new player. Inorganic components include materials like perlite,
pumice, vermiculite, sand, hydrogel.

Each component can vary significantly in its source, structure, and how it is processed, aged,
composted, and screened. For example, bark can differ greatly in its properties depending on
these factors. Similarly, peat moss, particularly light brown, fibrous peat moss, has a porous
structure and can hold up to 16 times its weight in water.

Physical Characteristics of Growing Media:

o Bulk Density: Refers to the weight of the growing medium.

« Water-Holding Capacity: The volume percentage of water retained by a saturated
growing medium after it is allowed to drain.

e Air Porosity: The volume of pore space occupied by air after a saturated growing
medium has drained.

Peat-based growing media typically have low bulk density because they are primarily
composed of Sphagnum peat moss, which also gives them a higher water-holding capacity.
On the other hand, bark-based media are heavier and are good enough when high drainage
and container stability are needed.

Chemical Characteristics of Growing Media:

e pH: Measures how acidic or basic a substance or solution is, which is crucial for plant
nutrient availability.

o Electrical Conductivity (EC): Indicates the ability of soil water to carry an electrical
current, providing an estimate of the nutrients available for plant uptake.

« Cation Exchange Capacity is a measure of a medium’s or soil’s ability to regulate the
supply of cations to the plant. Cations are positively charged ions of minerals.
Examples of cations include potassium (K+), calcium (Ca2+), iron (Fe2+), and others.
Cation exchange capacity refers to a soilless medium or soil’s capacity to hold and



exchange mineral nutrients.

Detailed table of growing media raw materials properties below:

Peat raw material and constituens 2024

1. Peat moss is known for its exceptional water-holding capacity, which makes it a popular
component in growing media. It has a total pore space of up to 97%, although 82% to 85% is
more typical. This high porosity allows peat moss to hold between 60% to 68% of its volume
in water. Despite its high water retention, a typical sphagnum peat still maintains an air-filled
pore space of 10% to 15%, which is crucial for providing oxygen to plant roots and preventing
waterlogged conditions. This balance of water retention and air porosity makes peat moss an
effective medium for supporting healthy plant growth in container environments.

2. pH. It is acidic, but can be easily adjusted by a number of liming materials if necessary.

3. Sphagnum peat has a C.E.C. of 90 — 140 meq/100g so it is able to retain mineral nutrients
for later release and uptake by the crop.

Growing media electrical conductivity (EC) is a measure of the amount of salts present in the
soil, which reflects the soil’s salinity. It serves as an excellent indicator of several important
factors:

« Nutrient Availability: High EC levels generally indicate higher concentrations of
soluble nutrients available for plant uptake, while low EC may suggest nutrient
deficiencies.

e Nutrient Loss: Tracking EC can help identify areas where nutrients may be leaching
out of the soil, which can lead to nutrient loss and reduced plant growth.

e Soil Texture: EC can also provide insights into soil texture, as soils with higher clay
content tend to have higher EC due to their ability to retain more water and nutrients.

e Available Water Capacity: The EC measurement can give clues about the soil’s
ability to hold and provide water to plants, which is crucial for maintaining optimal
growing conditions.

Understanding and managing soil EC is vital for ensuring that plants receive the right balance
of nutrients and water for healthy growth.

Cation Exchange Capacity (CEC) is an essential concept in understanding how soils and
potting mixes hold onto nutrients. It is a measure of the soil's ability to retain and supply
cations—positively charged ions such as calcium (Ca?*), magnesium (Mg?*), and potassium
(K*)—to plants. CEC is a crucial indicator of soil fertility, as it reflects the soil's capacity to
provide these vital nutrients.

e Organic Matter and CEC: Organic matter, such as humus, typically has a very high
CEC, making it effective at holding onto and supplying nutrients. The CEC of humus


https://areapeat-com.translate.goog/wp-content/uploads/2024/08/Peat-raw-material-and-constituens-2024.pdf?_x_tr_sl=en&_x_tr_tl=fa&_x_tr_hl=en&_x_tr_pto=wapp

can vary with soil pH; for example, humus has a CEC of about 200 at pH 8 but only
around 120 at pH 5.

« Different Materials and CEC: Sphagnum peat moss, widely used in potting mixes,
has a CEC ranging from 100 to 250, depending on its quality. In contrast, cocopeat
(coconut coir) generally has a lower CEC, around 50. This means that peat moss is
better at holding onto nutrients than cocopeat, although both are commonly used in
horticulture for their other beneficial properties.

e Soil Composition: Soils with a high clay content and high organic matter content (like
humus) typically have the highest CEC, which allows them to retain more nutrients and
make them available to plants over time.

Leaching and Nutrient Loss:

e« Low CEC Soils: In soils with low CEC and high sodium levels, a significant portion of
the cations may be found in the soil water, rather than being held by the soil particles.
These cations are highly susceptible to being leached or drained away with soil water,
leading to nutrient loss.

e High CEC Soils: Conversely, soils with high CEC have a much lower percentage of
cations in the soil water. These soils are less prone to nutrient loss by leaching, as they
can better retain essential nutrients within the soil matrix.

Managing CEC is crucial for optimizing soil fertility and ensuring that plants have access to
the nutrients they need for healthy growth.

Growing media should be well-drained to prevent waterlogging and root rot, while also
retaining enough water to keep plants hydrated. Achieving this balance is essential to ensure
that plants receive the necessary moisture and oxygen to support healthy growth, especially
in the confined space of a container. Proper drainage allows excess water to escape,
preventing the roots from becoming waterlogged, while the ability to retain sufficient moisture
ensures that plants have a steady water supply between waterings. This combination of good
drainage and adequate water retention is key to maintaining a healthy root environment and
promoting robust plant development.
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