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Regenerative Agriculture Adapts
to Unique Soil Needs
‘Regenerative’ has been used to describe a soil-centric approach to farming, and
while regenerative agriculture shares similarities with organic growing practices,
its philosophy extends deeply into the source and balance of organic nutrients
that determine a soil’s quality for supporting life. This study describes the
evolution of regenerative agriculture as a concept and as a real-world system,
and notes its flexibility in addressing the unique soil needs of land areas with
varying baseline levels of essential fertility.

According to the authors, soil fertility—the basic capacity to grow and sustain plants—is in crisis,
with each location and biome of animal, plant, invertebrate, and microbial life experiencing its
own unique form of degradation and disequilibrium. Modern agricultural practices have
contributed to the soil fertility crisis in multiple ways:

● Rapidly changing the balance among key soil nutrients such as carbon, nitrogen, sulfur,
oxygen, and phosphorus.

● Greatly increasing soil, air, and water contents of chemical residues that reduce
biodiversity while encouraging pesticide and herbicide resistance in aggressive species.
For example, global analyses suggest that terrestrial insect abundance is declining by
9% on average each decade, and a reduction in insectivorous bird populations has been
linked to higher concentrations of neonicotinoid insecticides.

● Altering the natural organization of organic and inorganic soil nutrients through tillage
techniques that break up soil structure.

Regenerative agriculture is adaptable to soils of different climates, biomes, and degree of
fertility. This research team emphasizes that, in extreme loss of soil health, regenerative
practices may be integrated into conventional approaches as a strategy for rehabilitating highly
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damaged fields. Soil types that would benefit from this dual strategy include fields that have
been stripped of living organic mass through long-term intensive food production and those yet
unable to support numerous life forms due to containing high levels of biocides.

This study examines the origins and development of regenerative agriculture philosophy and
practice, which encompasses concepts as diverse as nutrient density of food produced, crop
yields, topsoil conservation, animal and insect welfare, and the cycling of essential nutrients
among earth, plants, animals, microbes, air, and water.

According to the authors:

“Soil takes centuries to form and significant soil loss through erosion is
unsustainable.”

“It is commonly claimed that a quarter of the earth’s soils are degraded,
though the precise numbers are contested.”

By 2100, “conservative estimates suggest that overall global food production
must increase by at least 25%” in order to feed Earth’s projected population.

Research Summary

The authors note the following in regards to regenerative agriculture:

● Regenerative agriculture shares underlying concepts with organic farming, biodynamic
gardening, and Good Agricultural Practices, but focuses on how soil health engenders
overall biodiversity and healthy balance among all living species in food-growing plots
and their surroundings.

● One of regenerative agriculture’s central tenets is that restoring broad biodiversity to soil
is an efficient and sustainable means of restoring environmental health and food nutrient
contents while also controlling pest populations.

● In regenerative agriculture, interactions between plants and animals benefit both while
restoring natural cycles in the transfer and transformation of nitrogen, carbon, and other
key soil constituents.

● Carbon sequestration, nitrogen fixation, and crop rotation figure prominently among
regenerative strategies for restoring healthy nutrient balance to soil.

● Soil organic matter (SOM) is crucial for supplying nutrients to growing plants, retaining
moisture, and maintaining proper soil structure, and biodiversity. Crop yields depend
heavily upon SOM.

● In common with Good Agricultural Practices, it espouses cover cropping between
growing seasons, retention of plant parts not harvested in order to build precious SOM,
and reduced tillage to better preserve the living structure of soil.

● While minimal application of synthetic fertilizer is clearly ideal, regenerative agriculture
recognizes that soils of different growing regions vary dramatically in their contents and
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balance of the essential soil nutrients nitrogen, carbon, oxygen, phosphorus, and sulfur.
For this reason, certain soils may regain fertility more quickly through application of
regenerative practices and judicious use of synthetic amendments that augment crop
yields.

● Minimal application of synthetic herbicides and pesticides is clearly ideal, yet an
integrative approach to pest management can allow limited and efficient use of
chemicals to address early signs of pest outbreaks and plant disease. Skilled application
of regenerative practices such as cover cropping and improving site biodiversity can
minimize the need for such chemicals.

● The use of nitrogen-rich manure as an organic soil amendment greatly benefits certain
soil types. However, it should be recognized that excessive manure application can
contribute to degradation of air quality, and it must be used strategically.

This research team emphasizes that “conversion from natural vegetation, especially forests,
almost always results in a decrease of SOM [soil organic matter].”

CONCLUSION

Soil health is the basis for sustainable production of nutritious foods, and it
impacts overall environmental quality and the diversity of life on Earth.
Regenerative agriculture presents a realistic strategy for restoring essential
fertility to lands damaged by overuse and misuse.
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