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Introduction


Natural peatlands are the most effective terrestrial carbon stock on our planet. However, many peatlands have been artificially drained for agricultural and forestry purposes, or peat extraction. Drainage leads to decomposition and compaction of the peat, and, thus, peatland subsidence. Further, artificially drained peatlands cause disproportionally high greenhouse gas emissions.



Rewetting peatlands may solve many of the problems related to artificial drainage but is rarely an option because of loss of agricultural land. New management strategies, in which the rewetting of peatland is combined with agricultural use, the so-called ‘paludiculture’, might be an alternative for sustainable landscape management. A mosaic of paludiculturally used peatlands and peatlands restored primarily for nature conservation purposes, may be the future of multifunctional and sustainably managed peatland landscapes.



As we are just at the beginning of implementing paludicultures, an understanding of the biogeochemistry and ecology of these novel ecosystems is still largely lacking. This special issue aims to contribute to a better understanding of the ecosystem functioning and the underlying processes in rewetted peatlands. Most of these contributions have been presented at the International Wetscapes Conference, held 10–13 September 2019 in Rostock, Germany.



An improved understanding of rewetted peatlands, and especially fens, is the basis for a sustainable use of wet landscapes. How an inter- and multidisciplinary approach can foster better knowledge and—based on this—the sustainable use of peatlands is the topic of the first contribution [1].



In fens, peat is mainly produced by herbaceous plants as “displacement peat”, rather than growing moss peat that is more typical for bogs. As roots are important contributors in fen peat, their study is especially important in displacement peats. However, it is also difficult, as methods used in mineral soils, e.g., computer tomography, do not work in peat due to the large water contents. Gribbe et al. [2] present a new low-budget method for creating 3D models of root systems in peat and for estimating root volumes.



The relative contribution of litter formed by aboveground plant parts and of roots to the buildup of displacement peat is still unknown. Also, the rate of peat formation after rewetting has not been determined so far. The third paper of the special issue [3] deals with the use of micro- and macro-remains of plants for answering questions on the history of peat formation and degradation, and peat neoformation after rewetting.



Analyses of micro- and macro-remains were—in combination with other analyses—used in the next paper [4] to reconstruct losses and gains of peat (carbon) during the history of drainage and rewetting of a percolation fen. This paper shows that an uptake of carbon from the atmosphere into peat indeed is possible after rewetting, but in terms of climate change it is much less important than avoiding the emission of greenhouse gases.



Potential long-term influences of rewetting on phosphorus species were analyzed by Negassa et al. [5] using traditional chemical and advanced spectroscopic methods. This indicated that rewetting could result in larger proportions of organic phosphorus and stable phosphorus fractions in the surface horizons of rewetted fens, compared to their degraded counterparts.



The final paper of the special issue deals with the influences of rewetting on emissions of methane and nitrous oxide from nutrient-rich extracted peatlands [6]. The authors report emissions along water level gradients and give recommendations for rewetting of extracted peatlands that lead to reduced emissions.
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