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Canada Work Plan

In vitro Batch 
Cultures
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Rumen Simulation 
Technique

Animal Studies - 
Metabolism

Objective: Screen and assess seaweeds across the coast of Canada for their effect on enteric 
methane production from beef cattle
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In vitro batch cultures
Red seaweeds

   Asparagopsis taxiformis (CSIRO)
   Caliarthron tuberculosum

   Callophyllis sp.
   Coralline officinalis var. chilensis

   Endocladia muricata
   Gracilaria sp.

   Mastocarpus papillatus
   Mazzaella splendens

   Odonthalia floccosa (juvenile)
   Odonthalia floccosa (mature)

   Opuntiella californica
   Prionitis lanceolata (juvenile)
   Prionitis lanceolata (mature)

   Prionitis sp.
Brown seaweeds

   Egregia menziesii
   Fucus distichus

   Hedophyllum sessile
   Macrocystis pyrifera

   Nereocystis luetkeana (blades)
   Nereocystis luetkeana (stipes) 

   Postelsia palmaeformis
   Saccharina groenlandica (wild)

   Sargassum muticum
Green seaweeds
   Cladophora sp.

   Phyllospadix scouleri
  Ulva californica
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Red seaweeds
Fucus vesiculosus

ShoreBlend
Battersia sp.

Chondracanthus corymbiferus
Halosaccion glandiforme

Pyropia perforate

Red seaweeds
Asparagopsis taxiformis (CSIRO)

Callophyllis flabellulata
Graciliariopsis verrucosa
Mastocarpus papillatus

Mazzaella splendens
Mazzaella japonica

Palmaria mollis
Prionitis lanceolata

• Assessed 40 
different seaweeds 
(brown, green, and 
red) from the east 
and west coast of 
Canada. 

• Used Asparagopsis 
taxiformis as a 
positive control

• Included seaweeds 
at 0 to 5% DM basis

• Incubated in an 
alfalfa based diet, for 
48 h

Rusitec
Mazzaella japonica

Palmaria mollis
Saccharina latissimi

Alaria marginata
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Methods

4

• DM and NDF disappearance (24 and 
48 h)

• Gas production (3, 6, 12, 18, 24, 36, 
and 48 h) 

• Fermentation products (24 and 48 h)
• Methane production (3, 6, 12, 18, 24, 

36, and 48 h)

Measured
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Results •Most seaweeds increased DMD and NDF degradability – 
indicating the seaweeds are well degraded by rumen microbiota
•When incubated alone were digested from 28-83% DM
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Shoreblend

Fucus vesiculosus, Laminaria longicruris, Furcellaria lumbricalis, 
Chondrus crispus

ØRelated to Irish Moss (Condrus crispus) 
Ø~24.6% reduction in CH4 mL/g DM (5%; linear)

ØInconsistent product

Battersia sp.
Ø~19.0% reduction in CH4 mL/g DM (5%; linear)

ØBoth with <5% decrease in DMD
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Animal Studies

1. Evaluation of the red seaweed Mazzaella japonica as a feed additive 
for beef cattle

Terry SA, Coates T, Gruninger R, Abbott DW and Beauchemin KA (2023) Evaluation of the red seaweed Mazzaella 
japonica as a feed additive for beef cattle. Front. Anim. Sci. 4:1181768. doi: 10.3389/fanim.2023.1181768
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We conclude that supplementing a forage based diet with up to 2% 
M. japonica failed to lower the enteric CH4 yield of beef

heifers. M. japonica can be used in diets to help meet the CP 
requirements of cattle, but inclusion rates may be limited by high 

inorganic matter proportions.



Unclassified / Non classifié

Effect of a seaweed and seaweed 
extract on rumen fermentation, 
nutrient digestibility, and methane 
emissions of beef heifers fed a high 
forage diet

Stephanie Terry, Maria Hayes, 
Karen Beauchemin
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Himanthalia elongata extract and Ascophyllum nodosum
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H. elongata A. nodosum
DM, % 95.2 97.2
OM, % 67.9 66.7
CP, % 6.82 6.84
NDF, % 15.9 38.3
EE, % 1.03 2.17
Heavy Metals, ppm
Cobalt <1.0 <1.0
Copper 3.5 1.7
Iron 146.0 591.4
Manganese 67.7 140.4
Molybdenum <0.5 1.0
Selenium <0.1 0.1
Zinc 14.3 40.2
Iodine 55.66 178.98
Bromoform N.D. N.D.
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Experimental design

• Replicated 3 x 3 Latin Square 
• 6 ruminally cannulated Angus 

crossbred beef heifers

• Basal diet: barley straw and barley 
silage (50:50 DM basis)

• Supplemented with no seaweed 
(control), 2% H elongata extract or 2% 
A nodosum (DM basis)
• 7 d washout, 14 d of dietary 

adaptation, 14 d measurement period
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Measurements

• DMI and consumption 
rate (d 1, 7, 14)

• Rumen fermentation 
productions and pH

• Total tract digestibility 
(4 d)

• Methane 
Measurements 
(Respiration Chambers 
– 3d)
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Control H. elongata A. nodosum SEM Treatment
DMI, kg 5.98 5.78 5.77 0.492 0.35
NH3, mmol 2.68 2.62 2.51 0.31 0.92
Total VFA, Mm 99.2 100.7 97.5 9.990 0.90
Individual VFA, 
%
Acetate 72.4 72.7 72.8 0.97 0.69
Propionate 17.1a 16.2b 16.9a 0.56 <0.01
Butyrate 7.23 7.90 7.19 7.225 0.07
Caproate 0.37 0.41 0.35 0.047 0.16
Valerate 1.12 1.11 1.13 0.110 0.98
Isobutyrate 0.66 0.63 0.65 0.033 0.33
Isovalerate 1.01 0.94 0.96 0.054 0.10
Ruminal pH
Min 6.12 6.05 6.10 0.092 0.33
Mean 6.63 6.61 6.63 0.050 0.68
Max 7.21 7.16 7.17 0.046 0.59
STD 0.19 0.20 0.19 0.018 0.51
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Control H. elongata A. nodosum SEM Treatment

Apparent Digestibility, %

DM 57.5 57.4 56.4 1.70 0.82

OM 57.6 61.2 58.4 1.27 0.10

CP 53.0 52.3 49.5 2.22 0.37

NDF 49.2b 55.6a 52.1ab 1.91 0.01

ADF 47.6b 54.9a 51.2ab 2.39 <0.01

Energy 54.0 58.2 55.5 1.63 0.15
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Control
H. 

elongata
A. 

nodosum
SEM Treatment

DMI, kg/d 5.76 5.92 5.64 0.281 0.48
BW, kg 377.7 377.8 376.3 5.21 0.90
CH4, g/d 109.9 115.3 110.5 10.52 0.39
CH4, g/kg 
DMI

19.1 19.5 19.5 1.09 0.77

CH4, g/kg 
BW

0.29 0.30 0.29 0.024 0.33

CH4, mcal 1.30b 1.44a 1.37ab 0.129 0.01
CH4, % GEI 4.17b 4.73a 4.36ab 0.156 0.05
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Conclusions

• There may be potential for evaluation of the 
Shoreblend product within an animal trial
• There was no methane mitigation potential in most 

Canadian seaweeds tested
• There was no methane mitigation potential of 

Mazzaella japonica, H elongata extract, or A nodosum. 
• Research does suggest that seaweed is well degraded 

within the rumen

14


