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Figure 2.2.1 | From viruses to mammals 

Conceptual model illustrating soil biota and its relationship with spatial scales.  
Adapted from Weil & Brady, 2017.
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2.3 | BIODIVERSITY IN THE SOIL
Soils are considered among the most biologically diverse habitats on Earth. It has been 
estimated that 1 gram of soil contains up to 1 billion bacteria cells, comprising tens of 
thousands of taxa, up to 200 metres of fungal hyphae, and a wide range of organisms 
including nematodes, earthworms and arthropods (Figure 2.3).
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Figure 2.3 | Soil Biodiversity

One teaspoon of soil contains more living organisms than there are people in the world.
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Figure 3.2.1 | Relationship between soil biodiversity and ecosystem services

A conceptual scheme of the relationship between soil biodiversity, ecosystem services and human wellbeing (Bakker 
et al., 2019, modified from Scholes et al., 2010).
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Figure 3.3.1 | Healthy soils, a prerequisite to achieve the SDGs

A healthy soil is capable of providing most ecosystem services and therefore achieving compliance with SDGs and 
human well-being.
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Figure 3.5.2.1 | Role of soil biodiversity in aggregate stability and carbon storage

Most soils contain 1 to 6 percent of organic matter, however not all this amount can be used by heterotrophic soil 
organisms. SOM accessibility to biota depends upon the physical protection that microaggregates provide from 
microbial attack, the biochemical composition and consequent resistance to microbial decomposition, and the 
chemical bonds to organo-mineral particles
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Figure 3.5.8.1 | Synergistic and antagonistic effects of soil microbes and plants

Chelating agents play important roles in soil ecology. Some plants, when growing in soils with non-readily soluble 
iron (Fe) (as calcareous soils), can either produce it by themselves or stimulate a specific group of soil bacteria to 
synthesize Fe-chelating agents named siderophores. They are organic molecules able to capture and carry iron into 
the plant roots. (Adapted from Wail and Brady, 2017).
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Figure 3.5.8.2 | Biological control

Bacillus thuringiensis (Bt), a bacterium species isolated from the soil, has been successfully used as a biological 
control agent against insects. Bt produces an intracellular toxin that, when ingested by an insect, is released in the 
insect�s gut, killing it. The genes that produce the Bt toxin are inserted into agricultural crops, particularly maize, 
giving the plant the ability to avoid attack by certain pathogenic organisms.
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3.6.2 | AESTHETIC APPRECIATION AND 
INSPIRATION FOR CULTURE, ART AND DESIGN
For centuries, a diverse variety of art forms and traditions have engaged with soils, using 
the soil as a medium itself (for example in pottery and as pigment) or as the subject of 
artwork (such as in landscape paintings). A number of publications have compiled and 
catalogued many of these creations and activities (Landa and Descola, 2010; Toland 
et al., 2018; Feller et al., 2015). Soil is featured or embodied in paintings, ceramics, 
sculpture, literature, philosophy, cinema, architecture, performance art and multi-media 
productions, among other forms of art (Minami, 2009). Direct engagement with soil is 
part of many recent art exhibitions and public engagements (Puig de la Bellacasa, 2019). 
Soil biodiversity contributes to many art works, either responsible for some of the shapes, 
reliefs, and colours depicted in landscapes, or as the origin of earth-derived colours that 
wind up on palettes or cave walls. (Figure 3.6.2.1). Examples are pigments originating 
from iron and manganese-oxidizing or reducing bacteria (Tuli et al., 2015).

Figure 3.6.2.1 (next pages) | Soil biodiversity and inspiration for art

The beauty of organisms, their wide variety of shapes, colors and patterns has inspired different forms of art and soil 
biodiversity is not the exception. Author: Christopher Marley.
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