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Editorial on the Research Topic
 Vegetation Effects on Soil Organic Matter in Forested Ecosystems



Soil organic matter (SOM) plays a crucial role in forest ecosystems including nutrient provision, carbon sequestration, water regulation, soil structuring, and biodiversity promotion, thus placing SOM as an indicator of soil health. Vegetation is the main source of SOM in soils through above- and belowground inputs of organic matter. Vegetation also substantially influences various soil properties such as temperature, moisture, pH, composition and activity of the soil biota (Binkley and Giardina, 1998; Mueller et al., 2015; Schelfhout et al., 2017). Hence, a shift in vegetation composition through natural succession, forest management and/or global changes may alter SOM dynamics and related ecosystem services. Although the importance of plants in driving SOM formation and carbon cycling is now well-established, predicting SOM from vegetation composition in a variety of ecosystems is still challenging due to poor understanding of mechanisms and of potential interactions with biophysical attributes modulating vegetation-SOM relationships (Augusto et al., 2015; Mayer et al., 2020).

This Research Topic brought together research conducted in various ecosystems and climates, from the boreal forest of Canada to the Mediterranean region and wet tropical forest of Costa Rica. The contributions received were also very broad in term of spatial scale (from stand to landscape), SOM roles examined (e.g., carbon storage and stability, tree nutrition, soil respiration) and approaches used (from laboratory incubations to long-term field monitoring and meta-analysis).

In a 40 years old common garden experiment with five forest types in Argentina, Morazzo et al. observed significant differences in soil chemical and physical attributes, including SOM content, as well as in the morphology of soil profiles, in such as way that two forest types generated a change in the taxonomic order of the soil over time. In Italian mountain forests, Panico et al. found that together with site exposure and altitude, vegetation cover is a good predictor of soil characteristics including soil organic carbon. Tree species also have major effects on soils through their roots. In the tropical forest of Costa Rica, Russell et al. showed that litter inputs of fine roots and their biochemistry, especially the abundance of syringyl phenols, explain differences in organic carbon stocks among species. At a larger scale, Jandl et al. used data from the Austrian Forest Soil Survey to estimate current and projected soil carbon stocks at the country's scale under different forest managements and climate change scenarios. The concept letter by Desie et al. shows how threshold behavior in soil pH mediates tree species effects on carbon cycling and highlights that this parameter should be considered when managing forest composition to promote carbon sequestration.

The contrasting influence of broadleaves on soils relative to conifers has been highlighted in past research (Prescott et al., 2000; Vesterdal et al., 2008; Augusto et al., 2015). Specifically, research on trembling aspen has shown that the abundance of this broadleaf species in North American forests can positively affect stand productivity, biodiversity, nutrient cycling and water retention (Laganière et al., 2017). We further learn from Boca et al. that soils developed under aspen retain more dissolved organic carbon than soils developed under conifers, which has implications for carbon stability via the formation of organo-mineral associations. The direct impact of a vegetation shift on substrate utilization efficiency and incorporation into microbial biomass is investigated in the Lloret and Quideau paper using 13C labeled substrates. Their lab experiment indicates that a shift from spruce to aspen could be accompanied by litter C losses through microbial respiration but that incorporation into microbial biomass and eventually into the more persistent soil carbon pool may not be affected. In Nickels and Prescott, the stability of soil organic matter produced by aspen-dominated, conifer or grass vegetation in post-mining reclaimed ecosystems is investigated. The authors found that the type of vegetation established has important implications for SOC persistence in these systems.

Managing forests in mixed-species stands could also be a way of enhancing productivity and carbon sequestration as well as promoting resilient soil functions (Binkley et al., 2003; Hooper et al., 2005; Laganière et al., 2015). A meta-analysis by Rehschuh et al. showed that diversification of European beech forests, and especially beech–conifer admixtures, may benefit soil carbon and nitrogen storage and serve as an adaptation measure for drought-sensitive beech forests under climate change. Another study looking at species mixtures, the Bélanger et al. study, illustrates how the presence of balsam fir and American beech in sugar maple dominated–forests affect soil respiration in opposite directions, through their different ecophysiological activity, light interception and litter quality.

Collectively, results from these studies highlight that vegetation influences SOM accumulation, persistence and release through various mechanisms. Continuous research effort is needed to gain more insight into the role of vegetation on SOM cycling in the ecosystems of the world. Such knowledge is crucial to increase our ability to manage vegetation composition to maintain and enhance SOM, and to promote more resilient ecosystems services in a changing world.
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