
Small-Scale Polyculture Agroforestry Systems: Enhancing Food Security and
Sustainability

Small-scale polyculture agroforestry systems, often referred to as food forests, emulate
natural succession dynamics and have been utilized for centuries to sustain human
populations. These systems offer several advantages including easier long-term
maintenance, sustained food production, soil enrichment through increased organic
matter content, microclimate enhancement, and diversification of resources beyond
food, such as fiber, fuels, and medicinal plants. Despite the dominance of a few plant
and animal species in global food production, monocultural approaches lead to
biodiversity loss, soil erosion, and heightened susceptibility to pests and diseases. In
response to these challenges, agroforestry and food forestry practices aim to mitigate
ecosystem degradation while enhancing food production and ecosystem resilience.
This paper examines the principles of polyculture agroforestry, explores the concept of
syntropic agriculture, and discusses recent efforts to implement such systems,
particularly in regions like Hawaii, where agroforestry has historical significance.

Food forests, inspired by natural ecosystems, represent a sustainable approach to
agriculture by integrating diverse plant species to create productive and resilient
systems. While monoculture dominates contemporary agriculture, it poses significant
ecological and socio-economic challenges. The potential of small-scale polyculture
agroforestry systems to address these challenges, drawing insights from traditional
practices and contemporary innovations are largely unexplored.

Principles of Polyculture Agroforestry:

Polyculture agroforestry systems leverage ecological principles to enhance productivity,
diversity, and resilience. By mimicking natural succession, these systems promote
biodiversity, soil health, and ecosystem services. Unlike monoculture, which relies on
external inputs and leads to resource depletion, polyculture agroforestry harnesses
natural processes to create self-sustaining ecosystems. The concept of "syntropy," the
opposite of entropy, underpins the philosophy of these systems, emphasizing the
concentration of energy and resources to foster life and productivity.

Syntropic Agriculture:

Syntropic agriculture, pioneered by Ernst Gotsch, represents a paradigm shift in farming
practices, emphasizing process-based approaches over input-based methods. By
harnessing natural processes and ecological relationships, syntropic agriculture



integrates farming into local ecosystems, enhancing resilience and productivity. This
approach challenges conventional agricultural practices by prioritizing biodiversity, soil
regeneration, and long-term sustainability.

Agroforestry in Hawaii:

Recent studies highlight the historical significance of agroforestry in Hawaii, where
traditional practices sustained communities for centuries. By integrating "canoe plants"
with other culturally significant and productive species, modern agroforestry initiatives
aim to enhance food security and sustainability. Pilot programs, such as those
conducted at Molokai Cooperative Extension, demonstrate the potential of agroforestry
to address food insecurity and promote community resilience while incorporating the
community into its creation and development.

*Planting ‘forest lines’ with cover cropping.



Small-scale polyculture agroforestry systems offer a promising alternative to
conventional agriculture, emphasizing biodiversity, resilience, and sustainability. By
integrating ecological principles with innovative farming practices, these systems hold
the potential to enhance food security, mitigate climate change, and promote
socio-economic development. Continued research, education, and community
engagement are essential for scaling up agroforestry initiatives and realizing their full
potential in addressing global food challenges.

*Advancing ‘forest lines’ and maturing cover crops.



*All pictures from Molokai Cooperative Extension Food Forest Program phase 1.
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