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WHAT IS SYNTROPIC FARMING?

Dayana Andrade & Felipe Pasini

Syntropic Farming is a set of principles and practices created by the Swiss geneticist and farmer
Ernst Goétsch, that help farmers to learn how to read the natural strategies of regeneration of each
given place and translated then into farming interventions. Syntropic Agriculture is a practice that
claims to respect and mimic nature - just as many other practices claim to. The difference though, is
that for Syntropic Agriculture practitioners it is quite clear which natural aspect is to be respected: life's
tendency to accumulate and organize energy, which is expressed in the form of greater diversity and
complexity, just like a natural forest do.

Main conceptual pillars: (1) Syntropy; (2) Ecological succession; (3) Strata Distribution.

Highlighted practices: (1) constant soil cover both by organic matter and high-density planting; (3)
large biomass production and intensive management by pruning or mowing; (4) systematic spatial
distribution of plants and synchronization of their growth over time.

Main achievements pursued: (1) independence of irrigation and external inputs, whether
synthetic or organic; (2) biodiverse and resilient high yield production; (3) restoration of soil fertility
and plants health through natural processes; (4) farmer's autonomy to make decisions that suit their
reality, free from the constraints of technological packages or pre-defined design models.

ORGANIZING PLANTS IN SPACE AND IN TIME

Every functional natural ecosystem is composed by diversified plants that grow together. Within any
group of plants, there are species with different life cycles and different light demands or shade
resistance. Despite specific features, they not only grow together, but also perform a mutual
collaborative dynamic while doing so. Fast-growing species protect and nourish slower-growing ones
in a way that each group of plants creates conditions for the emergence of the next one. This is what
happens in a natural process of forests regeneration. Syntropic Agriculture translates these
characteristics - in its form, function, and dynamics - into farming practices that organize plant
distribution in space, both horizontally and vertically and also in time, according to life cycles. This is
done in a way that optimize photosynthesis and biomass production, ultimately increasing the overall
fertility of the field. The parameters that guide this organization are Succession and Stratification.

PLANTS IN SPACE - THE STRATIFICATION

The distribution of plants in a syntropic plantation considers not only the horizontal occupation, but
also the vertical levels. Each specie occupies its proper layer, according to the position it occurs in
natural conditions. There is also an ideal proportion of occupation of each layer. In this way, the space
is occupied three-dimensionally aiming to optimize sunlight use and, therefore, the overall
photosynthesis in the area. Think of plant crowns as solar panels. If you were to organize different
panels in a same space, this would be the most efficient way to do it.

Strata classifications and occupancy rate are:

- Emergent species (approx. 20% occupation)

- Canopy species (approx. 40% occupation)

- Medium strata (approx. 60% occupation)

- Lower layer (approx. 80% occupation)

- Ground cover species (approx. 15-20% occupation)



The sum of occupancy rates shows that the total use of the field increases to approx. 220% due to the
overlaps between different strata, as you can see in the image below (figure 1). This means better
use of space, as crops can overlap in the same field.
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Figure 1. Strata occupation proposed by Ernst Gétsch for Abundance Systems. Such distribution increases the
photosynthesis rate per area and facilitates cooling-down thermodynamic processes and water retention.
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PLANTS IN TIME — THE SUCCESSION:
The Succession in Syntropic Agriculture happens in steps. The life cycle of the plants is the
fundamental characteristic to classify them into: Placenta, Secondary, Climax or Transitional.

Succession Steps:

- Placenta (annual and biannual species)

- Secondary (trees and shrubs of short and medium lifecycle)
- Climax (long lifecycle)

- Transitional (very long lifecycle).

Each step of the succession relies on a complete composition of its respective life cycle plants, but
this is not the full story yet. In a broader time perspective, successive consortia are part of a certain
stage in the development of the Systems, depending on its initial level of fertility. Now we’re talking
about Successional Phases that Ernst Gotsch’s classify as:

Succession Phases:

- Colonization Systems (stage with no plants, only bacteria, fungi and small forms of life);

- Accumulation Systems (stage in which the first rustic plants appear, but there is still
shortage of water and nutrients, and the ecosystem is able to sustain only small animals);

- Abundance Systems (stage with great flux of nutrients and water, and the ecosystem now
can sustain large animals and high demanding plants).

Worldwide, most of agricultural lands are in Accumulation stages of succession. This means that, at
this point, we cannot grow the large majority (if not any) of our crops unless we use lots of inputs (be it
synthetic or organic). Instead of using external inputs, Syntropic Agriculture approach begins with the
suitable species adapted to the current scenario. The idea is that the successive consortia, managed
accordingly to accelerate successional processes, will build up the natural capital and will activate
nutrients availability, pushing the place to further stages of fertility, toward Abundance Systems.

It does not relate to a “race”, neither a competition. It is a synchronization. The constant pruning and
positioning of the vegetation are key practices to guarantee enough biomass production to keep the



ground covered all year, which feeds the soil's fauna and protects it from direct rain, overheating, and
erosion. It also replaces the need for herbicides, since the optimum occupation of all strata and the
mulch provided by their pruning leave no niche for non-desired plants.
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Figure 2. Succession scheme proposed by Ernst Gotsch that illustrates the intervals of successional consortia
occupation (placenta, secondary, climax and transitional) between disturbances (clearings) under natural
conditions. In managed systems, it's possible to accelerate succession through pruning and removal of aged
vegetation.

HOW DOES IT WORK?

An ideal Syntropic design includes a stratified consortium of plants for each successional step
(examples in figure 3). Therefore, farmers should identify the species suitable to fill all gaps in space
and time based on their behavior and life cycle. All consortia - be it placenta, secondary, or climax -
must have species occupying most of their layers: lower, medium, canopy, and emergent, in a
distribution ratio described in Figure 1. Ideally, all species from all strata and succession steps are
planted together to cause minimum soil disturbance and enhance synergistic relationships.

For example, a placenta consortium of arugula or black beans (lower-medium layer), lettuce
(medium), broccoli (canopy), and crotalaria (emergent) can be succeeded by a longer cycle
consortium of watermelon (lower), carrot (medium), tomato (canopy) and corn or sunflower
(emergent). It is still possible to go further in the placenta stage with ginger or pineapple (lower),
garlic, taro, green pepper, (medium), manioc (canopy), castor-oil, and/or papaya (emergent). After the
placenta stage, which can take up to 24 months, the secondary plants take over the area, following
the same stratification pattern, for example, rosemary (lower), pomegranate (medium), avocado
(canopy), and eucalypt (emergent), and so on until reaching the next longer lifecycle consortium.
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Figure 3. Examples of Mediterranean and Caatinga species throughout succession steps and phases. (Design
by Ursula Arztmann).

TECHNICAL PRUNING TO SPEED THINGS UP

Technical pruning might be necessary to synchronize plant's growth and/or production and to
stimulate enough biomass production to keep the soil covered all year. In deciduous and
semideciduous environments, it is possible to include placenta species every year as the trees drop
their leaves cyclically. In evergreen forests, the repetition of placenta cycles (annuals and biannuals)
is possible (though not always recommended) by promoting severe pruning in the trees.

ERNST GOTSCH’S AGROFORESTRY

Before it became known as Syntropic Farming, Ernst Gotsch's work was also described under different
terminologies such as Successional Agroforestry, Dynamic Agroforestry and Analog Regenerative
Agroforestry. Specially in South America (where Ernst Gotsch’s approach began to spread in the 90’s),
you will find strong influence of Goétsch’s ideas in many agroforestry experiences. A new pulse of
diffusion of Ernst Gotsch's Syntropic Agriculture took place after 2015, when the video documentary
Life in Syntropy was released. Since then, the practice has been adopted in different ecosystems in
Latin America (Bolivia, Colombia, Chile, Mexico), The Caribbean (Martinique, Curacao Islands), Europe
(Portugal, Spain, France, Germany, Italy, Greece), Africa (Mozambique), and Oceania (Australia).

WHAT IS SYNTROPY? (and what it has to do with agriculture?)

In short, syntropy is the complementary opposite of entropy. While entropy governs thermodynamic
transformations that release energy at the expense of complexity, syntropy governs life, which
accumulates and organizes energy. Syntropic Agriculture relies on cumulative processes of life
(syntropic tendency) to restore the fertility of agroecosystems.


https://youtu.be/gSPNRu4ZPvE
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