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suspended particles such as algae, bacteria, ciliates, and flagellates 
as well as detritus and particulate organic matter.1 However, when 
Daphnia spp. reared in laboratory, they are generally fed exclusively 
on microalgae, a single food and carbon source.2,3 This food regime 
is already discussed as nutritional scarce for a good performance of 
Daphnia spp.1–5 In laboratory experiments is essential to guarantee 
that Daphnia (standard organism) are in excellent conditions in 
order to respond only to the stress which are in study. So increase 
the diversity of food sources and nutritional quality is a concern 
for researchers to assure that Daphnia are in the greatest food and 
reproductive conditions life-history. 

In order to answer to this concern, we decided to perceive if 
bacteria could be used as food or supplement to the usual food and 
improve the life history of Daphnia. Planctomycetes are ubiquitous 
bacteria whose role in the various habitats where they dwell is still not 
known, and may be a food source for other trophic levels in the web 
chain. These bacteria have unique morphological, genetic, metabolic 
and physiological identity.6 Their complex cell plan, their budding 
reproduction without the intervention of the FtZ universal prokaryotic 
division protein and other characteristics shared with eukaryotes like 
the ability to synthesize sterols make them remarkable and worthwhile 
for interesting and imaginative studies. Many of the isolated 
planctomycetes are pink pigmented and in particular Rhodopirellula 
rubra, a species isolated from the biofilm of macroalgae in the North 
coast of Portugal, possesses a strong pink to reddish colour.

Feeding Daphnia spp. with R. rubra showed us that this bacterium 
supplied in adequate quantities seems to be able to provide Daphnia 
with many of its nutritional needs. However, when R. rubra was added 
in supplement to the microalga Raphidocelis subcapitata, Daphnia 
life-history parameters are significant improved2,3 as also observed 
with S. cereviseae7. In special, the reproductive capacity, i.e., increase 
of offspring when this two food and carbon source were provided. 
Furthermore, the colourless Daphnia become well pigmented as 
well as their offspring. We found these results very interesting and 
promptly stimulated us to continue with new and innovative ideas of 
research, namely for aquaculture applications.

Now we know that Planctomycetes are edible by other organism 
in the web chain and can be metabolized in a way that their pigments 

are incorporated but not degraded. These bacteria may be used as 
single-cell-pigment in analogy to the single-cell-protein or even both. 
Moreover, although in an unknown way, they have the capacity to 
improve fertility. Is this only viable for Daphnia or other organisms 
may benefit from Planctomycetes? With these characteristics we 
envisage a great potential for applications of Planctomycetes in food 
and pharmaceutical industry. However, we have still a very long but 
exciting way to go.
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In the last years we joined efforts in a productive collaboration, 

a microbiologist and an ecotoxicologist, where we decided to put 
together the microcrustacean Daphnia spp. and the pink bacteria from 
the phylum Planctomycetes. 

Daphnia spp. are organisms commonly used in aquatic 
ecotoxicology experiments and extensively used to assess water 
environmental quality. In lentic freshwater ecosystems Daphnia has a 
varied diet since it is a non-selective filter feeder. They ingest all small 
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