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Abstract

:

The huge biodiversity of inland waters and the many different aquatic habitats or ecosystems occurring there are particularly threatened by human impacts. In this Special Issue, ten articles have been collected that show new data on the distribution and ecology of some rare aquatic macrophytes, including both vascular plants and charophytes, but also on the use of these organisms for the monitoring, management, and restoration of wetlands.
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1. Introduction


The importance of freshwater on a global scale as a strategic element for the life of our species and for life in general is more clear today than ever before [1].



Inland waters [2], including not only freshwaters but also brackish or saline waters, host huge biodiversity and many different aquatic habitats or ecosystems that have unfortunately been increasingly threatened, disturbed, and damaged by human impacts in recent decades [1,3,4]. Indeed, we sometimes witness the destruction of important wetlands or aquatic biotopes before we are able to know their inhabitants (including their flora, fauna, microbiota, etc.).



Focusing on the “green” component, the strictly aquatic flora of inland waters (i.e., the plants living in the water or on its surface) are generally poorly known, probably because most “classic” botanists often stop at the edge of the land/water border. In addition, the evolutionarily and ecologically key group of charophytes is often not studied because phycologists focus on marine species (and charophytes usually occur only in inland waters) while botanists think that charophytes are not “plants” but just “algae”, so outside their skills or kingdom.



The aim of this Special Issue was to invite people studying aquatic plants (and charophytes) in inland waters to contribute to furthering the knowledge on these organisms, with basic (taxonomical or ecological) or applied research (involving the management of aquatic plants, or their use in assessing the quality of waters or the quality of environments), with a special focus on floating and submersed macrophytes (i.e., the so-called hydrophytes). Invasive alien aquatic species, of course, were also possible subjects.




2. Special Issue Contents


As mentioned in the introduction, aquatic macrophytes are often underknown, so even reports on new populations are often interesting to better understand, for example, the biology, biogeography, or ecology of species. Sciandrello et al. [5] report a new population of the “marsh fern” Thelypteris palustris in the well-known island of Sicily, at the southern border of its distribution area. Trbojević et al. [6] report a new population of Chara baueri in Serbia: this is an important record, since the species is very rare, with few known populations in Europe and one in Asia. In both articles, the authors supply significant information on the morphology and ecology of the new and isolated populations.



A different case is the report on Chara zeylanica in Sardinia by Becker et al. [7]: the new population, in fact, is not only the first one in Europe, but—according to the scenario presented by the authors—also a possible case of “range-shifting”; in other words, the species could be shifting its distribution (in this case northwards), probably due to climate change [8].



Turner et al. [9] focused on Stratiotes aloides L., a vascular macrophyte with a wide distribution (from northern Central Europe in the west to Siberia in the east) but that is becoming rare in some areas; in their article, they show the importance of assessing the genetic structure of a species in order to manage it, both for preserving the diversity of the species as a whole and for possible reintroductions. As in other species, the authors verified that, in European populations of this aquatic plant, there is low genetic diversity within each population but high genetic diversity between populations.



Millozza and Abdelahad [10] present a different aspect of the basic research, more connected to the taxonomy. In detail, this paper provides an example of how historical herbarium collections can be used to assist ecology, biogeography, and conservation biology research, in this case supplying information to better define a species described at the end of the nineteenth century.



The articles of Peternel et al. [11] and Panzeca et al. [12] present two different examples in which macrophytes are used to characterize aquatic environments, in a river in Slovenia and in farm ponds of a district of Sicily, respectively. The species composition of the macrophyte community revealed significant changes over the years in a riverine ecosystem in the first case, whereas in the second one it was shown that, although farm ponds are artificial and relatively poor habitats, they seem to be important for aquatic flora and the conservation of local biodiversity.



The article by Ribaudo et al. [13] introduces more proper management aspects. This paper is the only one (in this Special Issue) dealing with alien invasive species, one of the main threats today to the conservation of species and ecosystems on a global scale, but its approach is original and invasive species are not even mentioned in the title or the abstract. The study aims at linking the role of wind action and water oxygenation within dense hydrophyte stands in two shallow lakes located in the southern Atlantic coast of France. Its results highlight the need to consider local hydrodynamics in lake management decisions, and show that mapping hypoxia risk in densely vegetated stands is a promising tool for the management of invasive hydrophytes in shallow lakes. Furthermore, the two invasive alien aquatic species are two submerged rooted Hydrocharitaceae, Egeria densa Planch. and Lagarosiphon major (Ridl.) Moss.



The re-establishment of submerged macrophytes, and especially charophyte vegetation, is a common aim in wetland management. The contribution of Blindow et al. [14] reviews the knowledge on the life forms, dispersal, establishment, and transplantations of submerged macrophytes, focusing on charophytes, and provides recommendations for an ambitious Swedish project that aims to protect threatened macrophyte species. Rodrigo [15] reviews the available knowledge in wetland restoration based on revegetation with hydrophytes and stresses common challenges as well as potential solutions; the clear negative factors which prevent revegetation success are considered, and useful final suggestions are provided.







Acknowledgments


I would like to thank all colleagues that contributed to this Special Issue by sending in their manuscripts or reviewing them, in addition to the Plants Editorial Office for their helpful support.




Conflicts of Interest


The author declares no conflict of interest.




References


	



Strayer, D.L.; Dudgeon, D. Freshwater biodiversity conservation: Recent progress and future challenges. J. N. Am. Benthol. Soc. 2010, 29, 344–358. [Google Scholar] [CrossRef]

	



Revenga, C.; Kura, Y. Status and Trends of Biodiversity of Inland Water Ecosystems; Secretariat of the Convention on Biological Diversity: Montreal, QC, Canada, 2003; Available online: https://www.cbd.int/doc/publications/cbd-ts-11.pdf (accessed on 18 January 2023).

	



Reis, V.; Hermoso, V.; Hamilton, S.K.; Ward, D.; Fluet-Chouinard, E.; Lehner, B.; Linke, S. A Global Assessment of Inland Wetland Conservation Status. BioScience 2017, 67, 523–533. [Google Scholar] [CrossRef]

	



Flitcroft, R.; Cooperman, M.S.; Harrison, I.J.; Juffe-Bignoli, D.; Boon, P.J. Theory and practice to conserve freshwater biodiversity in the Anthropocene. Aquat. Conserv. Mar. Freshw. Ecosyst. 2019, 29, 1013–1021. [Google Scholar] [CrossRef]

	



Sciandrello, S.; Cambria, S.; Giusso del Galdo, G.; Tavilla, G.; Minissale, P. Unexpected Discovery of Thelypteris palustris (Thelypteridaceae) in Sicily (Italy): Morphological, Ecological Analysis and Habitat Characterization. Plants 2021, 10, 2448. [Google Scholar] [CrossRef] [PubMed]

	



Trbojević, I.; Milovanović, V.; Subakov Simić, G. The Discovery of the Rare Chara baueri (Charales, Charophyceae) in Serbia. Plants 2020, 9, 1606. [Google Scholar] [CrossRef] [PubMed]

	



Becker, R.; Schubert, H.; Nowak, P. Chara zeylanica J.G. Klein ex Willd. (Charophyceae, Charales, Characeae): First European Record from the Island of Sardinia, Italy. Plants 2021, 10, 2069; [Google Scholar] [CrossRef] [PubMed]

	



Troia, A. The unnoticed northward expansion of Najas marina subsp. armata (Hydrocharitaceae) in the Mediterranean area: An effect of climate change?  Willdenowia 2022, 52, 91–101. [Google Scholar] [CrossRef]

	



Turner, B.; Hameister, S.; Hudler, A.; Bernhardt, K.-G. Genetic Diversity of Stratiotes aloides L. (Hydrocharitaceae) Stands across Europe. Plants 2021, 10, 863. [Google Scholar] [CrossRef] [PubMed]

	



Millozza, A.; Abdelahad, N. The Contribution of Historical and Morphological Studies on Herbarium Specimens to a Better Definition of Chara pelosiana Avetta (Charales, Charophyceae). Plants 2021, 10, 2488. [Google Scholar] [CrossRef] [PubMed]

	



Peternel, A.; Gaberščik, A.; Zelnik, I.; Holcar, M.; Germ, M. Long-Term Changes in Macrophyte Distribution and Abundance in a Lowland River. Plants 2022, 11, 401. [Google Scholar] [CrossRef] [PubMed]

	



Panzeca, P.; Troia, A.; Madonia, P. Aquatic Macrophytes Occurrence in Mediterranean Farm Ponds: Preliminary Investigations in North-Western Sicily (Italy). Plants 2021, 10, 1292. [Google Scholar] [CrossRef] [PubMed]

	



Ribaudo, C.; Tison-Rosebery, J.; Eon, M.; Jan, G.; Bertrin, V. Wind Exposure Regulates Water Oxygenation in Densely Vegetated Shallow Lakes. Plants 2021, 10, 1269. [Google Scholar] [CrossRef]

	



Blindow, O.; Carlsson, M.; van de Weyer, K. Re-Establishment Techniques and Transplantations of Charophytes to Support Threatened Species. Plants 2021, 10, 1830. [Google Scholar] [CrossRef] [PubMed]

	



Rodrigo, M.A. Wetland Restoration with Hydrophytes: A Review. Plants 2021, 10, 1035. [Google Scholar] [CrossRef] [PubMed]












	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.











© 2023 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  plants-12-00582


  
    		
      plants-12-00582
    


  




  





media/file0.png





