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Abstract: As  Western  agricultural  systems  grapple  with  the  limits  of  industrial
production, the integration of Traditional Ecological Knowledge (TEK) offers a proven
pathway to long-term sustainability. This article explores the intersections between
Indigenous  land  stewardship—specifically  the  "Three  Sisters"  polyculture  and
cultural burning practices—and modern soil microbiology. By analyzing case studies
from  First  Nations  agricultural  initiatives  in  the  Canadian  Prairies,  the  research
demonstrates  how  Indigenous  frameworks  for  reciprocity  and  "seven-generation"
planning enhance local biodiversity and soil carbon sequestration. This concluding
article for JARS Vol.  1 advocates for a "Two-Eyed Seeing" approach to agricultural
research,  ensuring  that  sustainability  is  rooted  in  both  empirical  science  and
ancestral wisdom. 

1. Introduction: From Extraction to Reciprocity

The dominant paradigm of Western agriculture has, for the last century, been defined by

an "extraction" model. In this framework, the land is viewed as a factory where inputs
(synthetic nitrogen, phosphorus, and fossil-fuel energy) are converted into commodities

for global markets. This linear approach has achieved high yields but has fundamentally
fractured  the  relationship  between  human  societies  and  the  ecosystems  that  sustain

them. As we confront the crises of soil depletion, biodiversity loss, and climate instability,

it is evident that a mere technical "fix" is insufficient. We require a philosophical shift.

Indigenous land stewardship offers a model of "reciprocity,"  wherein humans are not
masters of the land, but relatives within a web of life. The land is not a resource; it is a

teacher.  This  article  utilizes  the  methodology of  Two-Eyed Seeing (Etuaptmumk),  as
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defined by Mi'kmaw Elder Albert Marshall. Two-Eyed Seeing encourages us to learn to

see from one eye with the strengths of Indigenous knowledge and from the other eye

with the strengths of Western science, using both together for the benefit of all (Marshall,

2004).

2. The Three Sisters: A Technical Polyculture

The "Three Sisters" (Corn, Beans, and Squash) polyculture practiced by Haudenosaunee

and  other  Indigenous  nations  is  a  sophisticated  agricultural  engineering  system  that

predates Western "regenerative" concepts by millennia. A technical breakdown reveals a
perfect synergy of ecological functions:

2.1 Structural and Nutrient Symbiosis

Corn (Zea mays): Provides the vertical architecture. Its tall, sturdy stalks serve as a

living trellis for the climbing beans.

Beans  (Phaseolus  vulgaris): As  legumes,  beans  host  nitrogen-fixing  bacteria

(Rhizobium) in their root nodules. They convert atmospheric N2 into plant-available
forms, enriching the soil for the nutrient-demanding corn.

Squash (Cucurbita): The large, broad leaves act as a "living mulch." They shade

the  ground,  suppressing  weed growth and maintaining  soil  moisture—a critical

function  in  a  warming  climate.  The  prickly  hairs  on  the  vines  also  serve  as  a
deterrent to small herbivores.

From a soil microbiology perspective, this diversity creates a varied root exudate profile,

fostering a more robust and resilient soil microbiome than any monoculture. The high

Fungal-to-Bacterial  (F:B)  ratios  found  in  traditional  Three  Sisters  mounds  suggest  a

successional maturity that promotes stable carbon sequestration (Kimmerer, 2013).

3. Cultural Burning: Fire as a Nutrient-Cycling Tool

For generations, Indigenous peoples in North America utilized "cultural burning"—low-
intensity,  controlled  fires—to  manage  landscapes.  Western  policy,  rooted  in  fire

suppression, has largely viewed fire as an enemy. However, modern ethno-botany and

soil science are rediscovering the vital role of fire in nutrient cycling.

Low-intensity  fire  clears  invasive  understory  without  reaching  the  canopy,  releasing

phosphorus  and  potassium  back  into  the  soil  in  an  immediately  available  form.

• 

• 

• 
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Furthermore, the creation of "biochar" through incomplete combustion provides a long-

term carbon sink and a  porous habitat  for  beneficial  soil  microbes.  Cultural  burning

increases the heterogeneity of the landscape, creating "mosaic" habitats that maximize

biodiversity and reduce the risk of catastrophic wildfires.

4. The Seven-Generation Framework: Temporal Resilience

Perhaps  the  most  profound  contribution  of  TEK  to  modern  policy  is  the  Seven-

Generation  Framework.  While  Western  industrial  agriculture  measures  success  in

quarterly profit margins and annual yields, Indigenous stewardship evaluates decisions
based  on  their  impact  seven  generations  into  the  future.  This  temporal  shift

fundamentally changes the metrics of sustainability. Under this framework, soil health is
not an operational expense but a sacred legacy. "Resilience" is redefined as the ability of

the  land  to  feed  our  descendants  a  century  from  now,  regardless  of  the  climatic

perturbations it may face (Whyte, 2017).

5. Conclusion: A Holistic Call for Transformation

This  concluding  article  for  the  inaugural  issue  of  JARS  serves  as  a  synthesis  of  the

worldviews explored in the preceding papers. Whether we are discussing the physics of

Arctic  wind  turbines,  the  algorithms  of  smart  cities,  or  the  gene-editing  precision  of
CRISPR,  our  technological  progress  must  be  guided  by  a  spirit  of  stewardship.

Agricultural transformation requires both the laboratory and the land, the microscope

and the ceremony. By braiding Two-Eyed Seeing into our policy frameworks, we move

toward a future where our food systems are once again rooted in the deep wisdom of the
earth. We conclude this volume not with an end, but with a beginning—a call to listen to

the plants, the soil, and the ancestors.
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