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As the deterioration of the overall condition of soils is a growing concern, more
and more attention is being paid in the scientific literature to the search for and analysis
of measures that can improve the ability of the soil to accumulate organic carbon and
increase the availability of nutrients to plants. When assessing the overall condition
and health of the soil, chemical indicators usually dominate, although signals indicating
the importance of soil biodiversity are already sufficient. In this case, the quantitative
parameters of soil microbial communities are very important, also in addition to the
taxonomic composition and the functional capabilities that often depend on it, which
determine the condition and sustainability of the soil. In this Special Issue, we invited
scientists to publish the latest research results in the field of soil health, including studies on
soil microbial communities and linking them to the overall analysis of soil condition. Soil
organic carbon is very important because it is the main component of soil organic matter,
improving soil structure, nutrient availability, and water retention, which are essential
for plant growth and productivity. Reduced organic carbon levels result in less nutrient
availability for plants, which in turn reduces productivity. Without the sequestering effect
of organic carbon, soils become susceptible to erosion and desiccation [1,2]. In general,
maintaining sufficient soil organic carbon is essential for sustainable agriculture and the
preservation of the surrounding environment.

Another major problem is the processes in the soil that lead to changes in vegetation
cover, and in some cases the loss of vegetation cover leading to desertification. In this
respect, comprehensive knowledge of soil microorganisms is essential in the fight against
vegetation loss and desertification. Soil microorganisms, by breaking down organic matter,
improve fertility and thus help to re-establish vegetation in impoverished areas. In addition,
microorganisms release substances that can bind soil particles together, thereby strength-
ening soil structure and reducing erosion. Microbial activity increases organic carbon,
and some microbes establish symbiotic relationships with plants, thus helping to absorb
nutrients and increase plant resistance to adverse conditions [3]. Changes in vegetation
cover have a significant impact on soil microorganism communities, their diversity, and
their abundance. Different plants contribute/excrete different amounts and types of or-
ganic matter to the soil, which affects the nutrient supply of microorganisms. For example,
vegetation diversity can increase the amount of organic carbon and nitrogen in the soil,
supporting a more complex microbial network [4]. Plants with extensive and strong root
systems improve soil structure by creating channels for air and water movement, which in
turn supports microbial activity and improves soil health [5]. Vegetation also influences
soil temperature and moisture levels, which are important factors for microbial growth
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and activity. Seasonal changes in vegetation also lead to changes in microbial community
composition [6].

Soil microbial carbon use efficiency (CUE) is an important enough parameter to
determine soil status. A higher CUE means that more carbon is converted into microbial
biomass rather than being lost as CO2 through respiration. This helps to store more Corg in
the soil, which contributes to the formation of stable soil organic matter, improving soil
structure, water retention and overall soil health. Soils with more organic carbon have
better moisture and nutrient retention, making them more resilient to extreme weather
conditions such as drought [7,8]. Understanding and developing soil CUE can contribute
to more sustainable agricultural practices and better ecosystem management.

This Special Issue of Biology “Recent Advances in Soil Health: Influences of Organic
Carbon and Microbiota” contains three original research papers and two review articles
focusing on the issues described above. Of particular interest is a review article on intracel-
lular enzymes secreted by soil microorganisms, which play a key role in organic matter
decomposition and carbon (C), phosphorus (P) and nitrogen (N) cycles and serve as an
indicator of soil health and fertility [9]. This article has countless hits and an incredibly
high citation count for the short time that has passed since publication. Another extremely
important indicator is soil microbial carbon use efficiency (CUE), which is the ratio of the
carbon available for microbial growth to the carbon consumed by microorganisms, which
is reviewed in a second paper [10]. The research papers address current issues related to
soil health: vegetation cover degradation, the impact of organic fertilizers and bioinputs on
soil quality agrochemical and microbiological indicators, and changes in microorganism
communities linked to rhizosphere components [11–13].
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