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1. Introduction

The growing interest in soil health and sustainable agriculture has emerged as a
paramount element in addressing the multifaceted challenges facing modern agriculture [1].
In an era marked by mounting pressures for increased food production, heightened envi-
ronmental conservation, and urgent climate change mitigation, innovative strategies have
surfaced to accord soil health and productivity a central role [2]. This shift in perspective
acknowledges the indispensable significance of soil as a fundamental substrate for crop
growth as well as its crucial role in carbon sequestration and the maintenance of ecological
equilibrium. Notably, this paradigmatic transformation has fostered the adoption of a
spectrum of innovative approaches [3]. Precision agriculture, enabled by technological
advancements, has revolutionized resource management by optimizing resource allocation,
fine-tuning nutrient application, and curtailing detrimental environmental impacts, all
while facilitating the sustainable stewardship of soil [4,5]. In tandem, organic farming
practices have gained prominence, underlining the imperative of eschewing synthetic
chemicals, nurturing natural soil ecosystems, and augmenting the organic matter content in
soils [6]. Complementing these strategies is the integration of biofertilizers, which harness
the inherent power of beneficial microorganisms to stimulate nutrient cycling and enhance
soil structure [7,8]. These dynamic developments collectively epitomize a burgeoning era
of soil-centered agriculture, one that wholeheartedly aligns with the overarching objective
of advancing agricultural productivity while concurrently upholding the principles of
long-term environmental sustainability [9,10]. Within this context, this Special Issue titled
“Advancements in Soil and Sustainable Agriculture” directs its attention toward novel
and inventive methods for rendering contemporary agriculture more soil-friendly as well
as strategies for enhancing soil productivity. This Special Issue comprises eleven papers,
consisting of eight research articles and three review articles, authored by a diverse group
of scientists.

2. A Comprehensive Review of Published Articles

As per the scholarly articles released in this Special Issue from 2022 to 2023, this
Editorial categorizes the research papers into four specific themes:

Nutrient Management and Soil Health: This set of articles is dedicated to the relationship
between nutrient management and its influence on various soil health indicators. The re-
search papers authored by Gagnon and Ziadi (Contribution 1), Arrobas et al. (Contribution
2), de São José et al. (Contribution 3), and Denton-Thompson and Sayer (Contribution 4)
are grouped within this thematic, exploring how nutrient management practices, including
the use of soil amendments, biofertilizers, micronutrients, and residue management, im-
pact soil characteristics, metal availability, and plant health. In their study, Gagnon and
Ziadi (Contribution 1) examine the residual effects of applying paper mill biosolids and
forest-derived liming materials on soil properties and metal availability. Their findings
underscore that the application of these materials enhances soil properties without causing
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an increase in metal availability, showcasing the potential of sustainable nutrient man-
agement practices. Arrobas et al. (Contribution 2) assess the effects of humic and fulvic
acids on soil and olive plant properties, revealing a minimal impact on tissue elemental
composition and dry matter yield. However, their research underscores the need for a more
comprehensive understanding of how to optimize the advantages of these soil amendments
for crop production and sustainability. de São José et al. (Contribution 3) investigate the
impact of managing eucalyptus harvest residues on soil organic carbon content and stock.
Their study evaluates the use of the carbon management index (CMI) to determine the
relationship between residue management and soil health. Their research emphasizes the
importance of maintaining certain components (bark and branches) in order to increase
soil carbon retention. In addition, Denton-Thompson and Sayer (Contribution 4) conduct
a review of microbial nutrient mobilization in natural ecosystems and its potential to im-
prove crop nutrition. Their work emphasizes the benefits of co-applying biofertilizers with
conventional fertilizers to enhance nutrient uptake. This research underscores the critical
importance of comprehending microbial nutrient mobilization for enhancing both crop
nutrition and soil sustainability.

Soil management and Agricultural sustainability: This theme encompasses an examina-
tion of diverse agricultural practices, including tillage systems, crop rotations, and biochar
utilization, and their influence on critical aspects of soil, such as carbon sequestration,
microbial activity, crop yields, and overall soil sustainability. Notably, the research papers
authored by Gualberto et al. (Contribution 5), Sellami and Terribile (Contribution 6), and
Bogale et al. (Contribution 7) are grouped within this thematic area, delving into the
repercussions of these agricultural practices on soil carbon sequestration, microbiological
activity, yield, and overall soil sustainability. In the work by Gualberto et al. (Contribution
5), the authors investigate the impact of alterations in land use on soil organic carbon
fractions in Northeastern Brazil. Their study showcases how distinct land management
approaches can uphold soil health indicators, indicating that specific crop rotations and
practices play a pivotal role in preserving topsoil quality and retaining essential active
carbon components within the soil. In the study conducted by Sellami and Terribile (Con-
tribution 6), the authors provide a bibliometric analysis of the evolution of soil health
research. Their analysis spotlights the mounting emphasis on comprehending the con-
sequences of soil management for biochemical processes, microbiological activities, and
greenhouse gas emissions. This work underscores the significance of holistic, integrated
strategies for sustainable soil management. Furthermore, Bogale et al. (Contribution 7)
review the independent and symbiotic effects of soil tillage systems and biochar on soil
carbon sequestration and crop production. Their research indicates that the combined
influence of soil tillage techniques, such as conservation tillage, and the incorporation
of biochar can foster soil carbon sequestration while enhancing crop physiology, yield,
nutrient uptake, and soil health indicators. This approach offers a promising solution for
advancing agricultural sustainability.

Soil Contamination and Phytoremediation: This thematic area centers on soil contam-
ination and the application of phytoremediation as a strategy for improving soil health
and mitigating contamination. Specifically, the research articles authored by Joya-Barrero
et al. (Contribution 8), Ahmad et al. (Contribution 9), and Faria et al. (Contribution 10)
fall under this thematic category, with a primary focus on soil contamination and the
application of phytoremediation to improve soil health and mitigate contamination. In
their study, Joya-Barrero et al. (Contribution 8) investigate the sources of cadmium in cacao
crop soils and suggest strategies for reducing its presence. This research emphasizes the
importance of understanding both natural and anthropogenic sources of soil contaminants
and proposes practical solutions like selecting low-accumulator crops and amending soils
with microorganisms to reduce metal content. The work of Ahmad et al. (Contribution 9)
concentrates on the phytoextraction capacities of different crops, such as Brassica species,
with respect to remediating soil contaminated with toxic metals. The outcomes highlight
the potential of these crops as efficient agents for remediating soil polluted by toxic metals,
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thereby underscoring their pivotal role in promoting soil sustainability. Furthermore, Faria
et al. (Contribution 10) investigate the impact of arbuscular mycorrhiza fungal communities
on the uptake of essential and toxic metals by wheat plants. This research underscores
the critical role of these fungal communities in enhancing crop resilience to metal toxi-
city, thereby contributing to sustainable agricultural practices and the overall health of
soil ecosystems.

Soil Nitrogen Management and Environmental Impact: Under this thematic area, a sole
article authored by De Marco (Contribution 11) is included. It delves into the nitrogen
budget and employs statistical entropy analysis pertaining to the Tiber River catchment.
This study amalgamates diverse methodologies to assess the implications of altering nitro-
gen usage scenarios, underscoring the significance of comprehending the factors behind
varying nitrogen budgets at both the catchment and sub-catchment scales. This research
makes a valuable contribution to endeavors aiming to diminish nitrogen accumulation and
mitigate environmental hazards in heavily impacted ecosystems.

3. Conclusions

The amalgamation of these diverse themes epitomizes the intricate tapestry of contem-
porary soil and sustainable agriculture research. Within the articles published in this Special
Issue “Advancements in Soil and Sustainable Agriculture” lies a shared commitment to
confront the multifaceted challenges of modern agriculture. One of the overarching goals
of these diverse studies is to promote the sustainability of the Earth’s most fundamental
resource: soil. Soil sustainability is, without a doubt, at the heart of these endeavors. It is
the very foundation upon which agriculture, the backbone of human civilization, is built.
Therefore, as the world grapples with ever-mounting pressures, ranging from the increasing
demand for food production to the urgent need for environmental conservation and climate
change mitigation, the importance of nurturing our soil’s health and longevity cannot be
overstated. Through the collaborative efforts of scientists, researchers, and agricultural
practitioners, these themes underscore the significance of innovative solutions that are
essential to securing a more sustainable and environmentally conscious agricultural future.
These investigations, collectively, offer profound insights into the intricate dynamics of
soil health and its intimate connection with the ecological well-being of our planet. They
emphasize the vital role of holistic, integrated strategies in promoting not only agricultural
productivity but also the long-term sustainability of our planet’s delicate ecosystems. As
we navigate the complexities of the 21st century, this collective pursuit embodies our shared
commitment to nurturing and preserving the very earth beneath our feet, ensuring that
it remains fertile, vibrant, and sustainable for generations to come. In the ever-evolving
narrative of agriculture, it is clear that the chapters dedicated to soil sustainability are not
only essential but also pivotal to the success and well-being of humanity and our planet.
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