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Abstract

Soils harbor a complex and diverse set of organisms able to regulate numerous environmental processes and affect

the provision of various ecosystem services. However, these organisms are threatened by soil degradation, so we

must expand knowledge and governance on these organisms and their multiple functionalities. The Global Soil
Biodiversity Observatory (GLOSOB) was launched by the Convention on Biological Diversity in 2022 to assess

and monitor soil biodiversity worldwide and fill this knowledge gap. As a basis for the establishment of GLOSOB,

bibliographic analyses were conducted to map expertise in soil biodiversity, as well as the approaches and methods

most used around the world. The present study focused on soil micro and mesofauna biodiversity, obtained by

searching the Web of Science publications from January 2011 to February 2022 and subsequently applying a data

science tool. The geographic distribution of the studies was highly skewed, with some nations like China, USA,

several European countries, Brazil, the Russian Federation and Australia frequently appearing among the top 20

most productive and highlighting a stronger focus on soil micro and mesofauna research. The main gaps were in the

African continent, the Middle East, Central and Southeast Asia and most of Latin America and the Caribbean, with

few studies, heterogeneous and/or discontinuous scientific production on different aspects of micro and mesofauna.

Most (65%) microfauna publications were on protists and 33% with nematodes. Microarthropods (Collembola and

Acari) were the most studied groups of the mesofauna. For both soil micro and mesofauna, bioindicator approaches

were the most used. In terms of methods for studying microfauna, DNA-related techniques were the most cited, while

for mesofauna, extraction devices were the most frequently used. To establish soil micro and mesofauna biodiversity

monitoring programs, there is a need for significant advances, both conceptually and in the standardization of
methods for capacity building worldwide.
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1. Introduction

The growing concern about global phenomena such

climate change effects, as well as social issues, like
hunger and food insecurity, has placed soil at the center

of scientific and political discussions (FAO 2015). At the

same time, advances in knowledge about the importance

of soil biodiversity in the delivery of ecosystem services,

which directly and indirectly interfere with these

global challenges, has led to the emergence of different
initiatives to promote the conservation and awareness of

soil biodiversity (FAO 2020).

Soil biota represent approximately 60% of all species

on earth, although soil animals contribute to a smaller

proportion (~25%) of this total (Anthony et al. 2023,

Decaëns et al. 2006). However, the knowledge base

on soil biodiversity is very unequal around the world
(Guerra et al. 2020), and there are also variable levels of

research effort on different taxa of soil biota (Cameron et

al. 2018). Methodological advances and biotechnological
developments with soil microbes have been unparalleled

(Garg et al. 2024), while ecological knowledge on soil
macrofauna has also greatly advanced in recent decades

(Lavelle 2009, Lavelle et al. 2022). For some groups,
such as Collembola, earthworms and macrofauna

communities, the availability of a larger number of

studies, both published and unpublished, have allowed for

the construction of databases like the #GlobalCollembola

database (Potapov et al. 2024), the global earthworm

database (Phillips et al. 2021) and the global macrofauna
database (Mathieu et al. 2022, 2025). Meta-analyses have

also been an important tool for clarifying various issues.

such as the composition of nematode functional groups on

a global scale (van den Hoogen et al. 2019), the impacts of

climate change (A'Bear et al. 2014), and the effects of land-

use and global changes on soil fauna (Betancur-Corredor

et al. 2022, Chiappero et al. 2024, Phillips et al. 2024).

However, when we consider the accumulated knowledge

about many soil fauna taxa, including representatives
of the soil micro- and mesofauna, there are still many

gaps in basic aspects related to their taxonomy, ecology

and distribution (Guerra et al. 2020), as well as the

development of new study methods and uses in various

environmental and technological applications.

By definition, soil microfauna includes microscopic
eukaryotic organisms (<0.1 mm in diameter), namely

the nematodes, rotifers and tardigrades, and historically

the protozoa (Swift et al. 1979). However, the latter are

also frequently placed among the soil microbes (Caron

& Countway 2009), and include parasitic, autotrophic
(algae), heterotrophic (protozoa), and even fungi-like
protists (Geisen et al. 2018). Protists predate bacteria and

other protists and can be also plant pathogens, influencing

the dynamics of microbial communities, nutrientturnover,

and plant health (Xiong et al. 2020). The positive and
negative impacts of microfauna on ecosystems and on

human well-being have not been adequately investigated
but are estimated to be on the order of billions of US

dollars year¹ for parasitic nematodes (Nicol et al. 2011).

Tardigrades are a group of organisms found both in
aquatic and terrestrial ecosystems and are recognized
as one of the most resistant to extreme environmental

conditions. This is due to their ability to enter a

cryptobiotic state (an extreme form of hibernation) at
any stage of development. Terrestrial tardigrades live

in mosses and lichens and feed on protozoa, rotifers and

nematodes (Jefferey et al. 2010). In the soil, Rotifera live

associated with the water film, and are microphages

feeding on the bacterial film that grows on substrates,

or on yeasts, algal cells or bacteria suspended in the soil

water (Jefferey et al. 2010).
Soil mesofauna includes invertebrates whose body size

varies from 100 µm to 2 mm, occurring in the soil in

thousands of individuals per m2 and hundreds of species

per site (Bardgett et al. 2005). From an ecological point

of view, they are fundamental elements of soil foodwebs,

promoting decomposition and nutrient cycling, regulating
microbial populations and serving as prey for important
soil predators (FAO 2020). Collembola and Acari are

among the most diverse, abundant and widely distributed

terrestrial arthropods on the planet and interfere in

multiple processes that occur in the soil, including plant

development (Jernigan et al. 2023, Potapov et al. 2020).
Although there is still much to be understood about

their importance in ecosystem processes and services,

experimental and empirical evidence has facilitated their

use as bioindicators of soil pollution, management and

conservation.

The Enchytraeidae, although much less abundant and

diverse than springtails and mites, are small ecosystem

engineers, altering the soil as a physical habitat and

influencing the availability of food resources for other
organisms (Conti & Mulder 2022). They are also widely

used in ecotoxicological and soil quality studies (Didden

& Rombke 2001, Römbke et al. 2017). As for Symphyla, a

small group of myriapods, there is much less information

available, but it is known that by feeding on decomposing

organic plant matter and microorganisms, they contribute

to the regulation of decomposition processes and nutrient

cycling (Jefferey et al. 2010).

As a basis for the establishment of a Global Soil

Biodiversity Observatory proposed by the Global Soil

Partnership of the FAO (Parnell et al., Brown et al. this

issue), it is important to identify research advances, but also

to reveal knowledge gaps, in order to establish priorities

for funding and training efforts, as well as awareness
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