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During Digestion, enteric fermentation in
ruminants is driven by methanogenic
archaea, bacteria in the stomach and a
major source of agricultural methane.
Brown kelp, particularly species such as
Laminaria digitata and Ascophyllum
nodosum native to PEI, contain bioactive
compounds including brominated
metabolites that can inhibit
methanogenesis by targeting key
microbial pathways in the rumen that can
suppress these microbes and reduce
emissions. Reducing enteric methane
not only lowers GHG outputs but also
improves feed energy efficiency by
minimizing energy lost as gas. 

This white paper explores the potential
of using storm-tossed brown kelp
harvested from the shores of Prince
Edward Island (PEI) as a methane-
reducing feed additive in ruminant
livestock diets. Preliminary feeding trials
demonstrate that including brown kelp at
a rate of 1.5-2% of the total ration dry
matter can reduce methane emissions
by approximately 11% while providing
additional health and productivity
benefits for beef and dairy cattle. This
strategy presents a regionally viable
solution to mitigate greenhouse gas
(GHG) emissions from agriculture while
promoting local economic development.
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Brown kelp, a type of brown macroalgae,
has shown potential to reduce CH
emissions from ruminants. Multiple studies
have identified bioactive compounds in kelp,
such as brominated secondary metabolites,
that inhibit methanogens. Bromoform
(HCHBr₃), a compound found in certain kelp
species, has been shown to disrupt the
enzymatic pathways of methanogenic
archaea, thereby reducing CH  production
[7][8]. A study was conducted using
Asparagopsis taxiformis, a red algae known
for its high levels of bromoform, as a feed
additive. The results showed a significant
reduction in CH  emissions, achieving a
decrease of up to 99% under certain
conditions.
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Methane (CH ) is a potent greenhouse gas
with an impact of global warming potential
86 times greater than carbon dioxide (CO )
over 20 years [1]. Livestock CH  emissions
account for approximately 14.5% of
anthropogenic GHG emissions globally [2].
Ruminants, such as cattle, sheep, and
goats, produce CH  in the rumen while
digesting fibrous plant material.
Methanogenic archaea within the rumen
convert hydrogen and CO into CH , which is
then released into the atmosphere via
eructation [3].
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Introduction

 Kelp in Methane Mitigation

Moreover, CH  is a significant energy loss
within the ruminant system, accounting for
approximately 2-12% of gross energy intake.
This loss underscores the inefficiency of
energy utilization in ruminants [4]. This
process contributes to environmental
challenges and represents a loss of 2-12%
of the animal's dietary energy [5].
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Efforts to reduce CH  emissions have
centred on several strategies, including
dietary changes, breeding livestock that
produce less CH , and using feed additives
that target methane-producing microbes.
Among these strategies, feed additives like
kelp and other macro-algae have gained
significant attention for their ability to directly
inhibit methane production while not
negatively impacting animal health or
productivity. [6].
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Importance of Kelp in
Methane Mitigation

Although Asparagopsis is not a type of kelp,
the findings have encouraged further
research into brown algae species that
possess similar bioactive properties [9]. A
different study investigated the effects of
kelp species, including Laminaria digitata
and Macrocystis pyrifera.
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Kelp is sun dried and minimally processed.
Kelp harvesters in Western PEI estimate that
currently, they are harvesting only 5-10% of
the easily accessible kelp in their area. The
rest of the kelp decomposes on beaches. 

Although these species have lower
bromoform concentrations than
Asparagopsis, they still produced moderate
reductions in CH  production, typically
ranging from 20% to 40%, depending on the
inclusion rate [10]. [11] investigated the CH
mitigation potential of Macrocystis pyrifera in
dairy cattle and reported a CH  reduction of
approximately 30% when included at 2% of
dietary dry matter. This study also
highlighted improvements in feed digestibility
and milk production.
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Prince Edward Island (PEI) is home to a rich
supply of Brown kelp species, including
Laminaria digitata and Ascophyllum
nodosum. These species are primarily
harvested along PEI’s coastline and have
historically supported various industries,
such as agriculture and aquaculture. Local
businesses, like North Atlantic Organics,
sustainably harvest and process brown kelp
for a variety of uses, including processing
into a livestock mineral supplement. The
favourable climatic and marine conditions in
PEI are characterized by nutrient-rich waters
and a well-maintained coastline which
supports the growth of extensive kelp
forests. Traditional harvesting methods, such
as hand and horse-raking techniques,
ensure minimal ecological disturbance while
providing a renewable resource for industrial
use [13]. 

Research has shown that kelp production in
PEI is both ecologically and economically
viable. The cultivation and harvesting of
species such as Laminaria digitata not only
supports local economies but also provides
a sustainable solution for reducing methane
emissions in livestock diets. Research
indicates that locally sourced kelp is
compatible with feed additives aimed at
reducing enteric methane emissions [10]
[11].

Regional source and supply
chain of Brown Kelp in Prince
Edward Island (PEI)

The primary mechanism by which kelp
reduces CH  emissions is through the
inhibition of methanogenic pathways in the
rumen. Brominated compounds, particularly
bromoform, interfere with the methyl-
coenzyme M reductase enzyme, a critical
component in the methane synthesis
process [5][6]. Additionally, kelp may alter
the rumen microbiome by promoting non-
methanogenic microbial populations, such
as acetogens, which utilize hydrogen to
produce acetate instead of CH  [12] [14].
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Incorporating kelp into livestock diets offers
additional benefits beyond CH  reduction.
Kelp is rich in essential nutrients, including
iodine, minerals, and antioxidants, which
can enhance animal health and productivity
[15].
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Methane emissions from livestock in PEI are
estimated at 200,000 tonnes of CO2e per
year. Based on modeling using AAFC's
HOLOS tool, adoption of this BMP could
reduce emissions by approximately 72,000
tonnes CO2e annually (48,000 tonnes from
beef and 24,000 from dairy).

Preliminary Research Findings

To validate these impacts, researchers are
deploying IoT-based GHG sensors at
participating farms. These sensors measure
methane, ammonia, CO2, and environmental
variables in real time. Adding dried, crushed
kelp meal into livestock rations (via addition
to Total Mixed Ration) at a rate of 1.5% (on
dry matter basis) and fed to ruminants for
one year has been demonstrated to have
potential for GHG emissions reduction, but
evidence is thus far insufficient to
demonstrate conclusively the net impact
under Canadian conditions using kelp
species found off PEI. 

The PEI Department of Agriculture has
supported preliminary research to evaluate
the impact of including shore-harvested kelp
into livestock rations on methane emissions
from dairy cows and feedlot beef in
collaboration with Dr. Ghader Maniazer
(Dalhousie University) and John Duynsiveld
(Agriculture and Agri-Food Canada [AAFC]
Nappan). The research was first conducted
using an in vitro model of a rumen, then
later through animal feeding trials. Blood
samples for immune biomarkers were
collected (not yet analyzed), as was
reproductive performance in dairy animals.
The preliminary results (not yet peer
reviewed) are promising:

Figure 1: the modeled livestock GHG emissions per year 
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Methane

Researchers observed an
11.5% reduction in methane
emissions in the groups that
received 1% kelp compared
to the control group. Higher
percentages (2%) did not
result greater reductions.

Performance

While there were no significant
differences observed among the
groups of animals that received
kelp compared to the control
group, the treatment groups
exhibited higher average daily
gains (ADG) compared to the
control group.

Recommendation

Kelp could be added to the
diet of replacement heifers at
a rate of 1% (based on DMI)
to achieve an 11.5% reduction
in methane emissions while
slightly improving production
parameters.

Researchers observed an
11% reduction in methane
emissions in the groups that
received 2% kelp compared
to the control group.

Animals were assessed by
ultrasound during 90 days after
calving, but we will have images
assessed later in the summer.
However, researchers observed
that the group receiving 1% of
kelp exhibited the highest
pregnancy rate, indicating
potential reproductive benefits
associated with kelp
supplementation, though this
improvement was not
statistically significant.

Kelp could be added to the
diet of lactating dairy cows at
a rate of 2% (based on DMI)
to achieve an 11% reduction
in methane emissions while
slightly improving
reproduction parameters.

Beef Cattle Results

Dairy Cow Results

The research was first conducted using an
in vitro model of a rumen, then later through
animal feeding trials. Blood samples for
immune biomarkers were collected (not yet
analyzed), as was reproductive performance
in dairy animals. The preliminary results (not
yet peer reviewed) are promising:

Methane Reproductive Performance Recommendation

Results
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The integration of storm-tossed brown kelp
into ruminant livestock diets offers a
regionally grounded, biologically sound, and
economically feasible strategy for mitigating
enteric methane emissions in PEI.
Supported by early trials and known
biochemical pathways, kelp at 1–2% of dry
matter intake can lower methane emissions
by approximately 11%, with added health
and productivity benefits.

PEI producers are open to adopting this
BMP, as many are already using kelp as a
feed additive and mineral supplement for
their livestock on an ad hoc basis. Some
producers use it to treat or mitigate illness,
while others incorporate it for improved
health, lactation, and reproductive
performance. However, producers are using
kelp inconsistently and without adhering to a
specific protocol recommended by a
nutritionist.No producers are using kelp in a
consistent manner with the goal of achieving
a methane reduction. 

Stakeholder Engagement on PEI

There is an openness amongst some
producers to adopt the practice as a climate
change mitigation BMP (in particular, the
beef finishing feedlot owned and operated
by Atlantic Beef Products Inc.). However,
producers need cost-share support to offset
costs of adopting the new practice,
particularly when the nutrition benefits are
not fully understood.Furthermore,
undertaking research to validate outcomes is
necessary to provide producers with
evidence to justify consistent adoption of the
BMP.

Conclusion

Given PEI’s abundant local supply and
minimal environmental risks, this practice
offers a scalable, low-barrier solution aligned
with national climate goals. Continued
research and validation will be key to
confirming long-term benefits and
supporting widespread adoption.
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