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In Western countries, human consumption of the red seaweed dulse (Palmaria palmata) as a 
snack and dried seaweed has a long tradition [1]. Today, in Europe, the interest of land-based 
and sea-based cultivation of dulse is increasing due to its health-related properties, high 
commercial value and push towards sustainable food production. Despite two decades of 
research, the hatchery method is still inadequate for large-scale cultivation [1,2]. Finalizing a 
4-year PhD project in collaboration with Danish and Norwegian research institutes, we present 
innovative findings regarding most cultivation steps including i) induction of spore-containing 
tissue sori (tetrasporogenesis), ii) spore-use efficiency, iii) spore and seedling growth, and iiii) 
different long-line cultivation configurations to optimize harvest yield in Danish waters.  

In the project, we found a relative higher content of some polyamines in ripe fertile plants 
compared to non-fertile plants, indicating the involvement of biogenetic amines in 
sporogenesis of the species. In attempt to improve the spore dispersal and seeding quality, 
we investigated different ways to optimize the use of sori while targeting sufficient seeding 
density. As a new seeding method for P. palmata, we set up vertical seeding tanks and applied 
hemispherical water agitation and flow-through conditions testing different amounts of sori. 
The result demonstrated a sufficient seedling density on net substrates (9 seedlings cm-1) after 
32 days nursery, even by the use of the lowest amount of sori, (5 g FW sori to seed 126 m 
substrate). The result showed improved spore use efficiency, i.e., a lower requirement of sori 
per seeded substrate, compared to conventionally applied hatchery protocols. Furthermore, 
the spore use efficiency improved by applying a secondary propagule seeding method using 
unattached spores after a pre-treatment. First, the unattached spores germinated into female 
and male gametophytes, then activated and dislodged by maceration before dispersed in the 
inoculation tank by use of high agitation. Both female and male gametophytes showed the 
ability of re-attachment to rope pieces up to 39 days after spore release. Using an extended 
nursery phase, the spore-seeded nets contained larger seedlings at deployment, which 
showed to benefit harvest yield and quality when cultivating dulse in eutrophied waters. For 
the first time in decades, P. palmata hatchery and cultivation methods was optimized for large-
scale cultivation. Overall, the present project provides several new ways to optimize an 
efficient large-scale cultivation of dulse in European waters.  
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