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‘Soil health (or soil quality) is defined as the continued
capacity of soil to function as a vital living ecosystem that
sustains plants, animals, and humans.’  ̶ USDA



Wim van Egmond (2017)





Described as a ‘simplified’ network of food web interactions.
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Nathan Donley, at the Center for Biological Diversity in the US and
an author of the new review, said: “The level of harm we’re seeing is
much greater than I thought it would be. Soils are incredibly
important. But how pesticides can harm soil invertebrates gets a lot
less coverage than pollinators, mammals and birds – it’s incredibly
important that changes.”



Also, 84% of the tested parameters in earthworms were negatively
affected by the most-common classes of insecticides. Some
herbicides and fungicides also harmed earthworms.

Donley said: “It’s not just one or two pesticides that are causing
harm, the results are really very consistent across the whole class of
chemical poisons.”



Investigated the microbial community in 25 grasslands located in
four continents (North America, Europe, Australia and Africa).

Results show that nitrogen and phosphorus increased relative
abundance of pathogenic fungi and suppresses mutualists.

Likely linked to nutrient-induced shifts in plant communities.



This project was aimed at measuring the restorative effects of

Conservation Agriculture on soil (ecosystem) health.

Focused on two farmland areas in the Eastern Free State.



Methods:

• Included three CA fields, as well as conventional field and

natural veld as reference site.

• Sampling occurred in September 2019 (winter).

• Nematodes and other biological indicators were used to

measure soil ecosystem health.



Nematode as bioindicators:

• Used to measure soil ecosystem health and functioning.

• Also recovery or restoration of soil health.

• A good indicator of recent changes in soil heath status.



Nematode as bioindicators:



Soil respiration:

• CO2 is respired by the soil community.

• Used as a measure the activity of the microbial community.

• Related to soil processes (e.g. nutrient transformation,

mineralization and solubilization).



Active carbon:

• Available food and energy source.

• Sensitive to management changes (tillage, rotations, etc.).

• A good indicator of recent changes in soil heath status.
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Trial implemented in five ecotopes in the Maluti and Standerton

regions.





SOIL  MEASUREMENTS
Physical
Available water capacity (modelled)
Bulk density
Surface hardness (0 - 10 cm)
Subsurface hardness (10 - 20 cm)
Aggregate stability
Soil texture

Chemical
Haney (Inorganic + organic N/P; WEOC; WEON; etc.)

Biological
Nematodes-based indices of soil ecosystem health
Enzymes (C; N; P; S)
Microbial Respiration 
Organic C
Active C



• Soil health and its ability to deliver services to farmers
are intricately linked to the health and functioning of soil
ecosystems (organisms).

• Soil health and ecosystems are deteriorating as a result
of physical and chemical disturbance.

• We need to implement more sustainable agricultural
systems.

• This will not only benefit nature, but also farmers.

• Many producers are on the path of sustainable
production and sustainable intensification. Learn from
them.

• “Nature is always right, why argue against it?”
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