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Impacts of nonvascular photoautotrophs (NVP) on key aspects of ecosystem
functioning (yellow boxes) in selected ecosystem types that show a high
abundance of NVP. The effects are categorized according to the interconnected
biogeochemical cycles of carbon (gray arrow), nutrients (mainly nitrogen and
phosphorus) (orange arrow), and water and energy (blue arrow). The cycles are
arranged according to the supposed primary impacts of NVP in the respective
ecosystems. These impacts are, however, not limited to a specific ecosystem.
Credit: New Phytologist (2022). DOI: 10.1111/nph.18631
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Non-vascular photoautotrophs (NVP), including mosses, lichens,
terrestrial algae and cyanobacteria, are organisms that receive their
energy from light but lack the vascular tissue that transports water and
nutrients in vascular plants. Lacking roots, they rely on direct uptake of
water from the atmosphere or from the near-surface layer of the soil.

Because water loss cannot be actively controlled, the organisms often
become dehydrated. However, unlike most vascular plants, NVP are able
to largely adapt their metabolism to these large fluctuations in water
content, making them a common form of vegetation in many arid
ecosystems, such as deserts, tundras, and high elevations.

NVP are considered essential for the functioning of ecosystems in many
regions of the world since they are, for instance, responsible for about
50% of nitrogen input to natural ecosystems through their association
with nitrogen-fixing bacteria, control the partitioning as well as
evapotranspiration of precipitation in forests, have an impact on near-
ground air temperature, contribute to peatland ecosystems that store an
estimated 30% of global soil carbon, or form biocrusts that protect soil
surfaces from erosion by water and wind.

Current research suggests that climate change may pose a significant
threat to NVP, with major impacts on many regions of the world. But
the extent to which this will affect associated ecosystems is highly
uncertain.

"We found that ecosystem functions of NVP are likely to be
significantly affected by climate change and that a better quantitative
understanding of some key processes is needed, for example, the
potential for acclimation, the response to elevated carbon dioxide, the
role of the microbiome, and the feedback from ecosystem changes to
climate. We propose an integrative approach with innovative, cross-
method laboratory and field experiments and ecophysiological modeling,
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for which sustained scientific collaboration in NVP research is
essential," reports the study's first author, Prof. Dr. Philipp Porada of the
Department of Biology at the Universität Hamburg.

The paper is published in the journal New Phytologist.

  More information: Philipp Porada et al, A research agenda for
nonvascular photoautotrophs under climate change, New Phytologist
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