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Robert Kluson, Ph.D. 

Ag/NR Extension Agent III 

UF/IFAS Extension Sarasota County  

AGROECOLOGY:  

THE SCIENCE OF SUSTAINABLE 

AGRICULTURE & FOOD SYSTEMS 
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×Topics of this course 

üPart 1 
 

ÅIntroductory Activity 

ÅDefinitions/History/Pioneers 

ÅEcosystem and Agroecosystem Science 

ÅEnvironmental Agroecology 

ÅInstructor Introduction 

üPart 2 

ÅSocial and Economic Agroecology 

ÅResilient Food Systems  

üPart 3 

ÅAgroecology and the Right to Food Report 

ÅClimate Change  Resilience 

 

    Outline  
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  Agroecology and Sustainable  

Local and Global Food Systems 

Watch the short video ñVoices from 6th Agroecology Congress, Curitiba, 

Brazilò - see https://www.youtube.com/watch?v=eFHjXzgy7es 
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Review: What Is Agroecology? 

Agroecology provide the science for the practices 

to achieve the goals of sustainable agriculture. 

Social 

Agroecology 

Environmental 

Agroecology 

Economic 

Agroecology 
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Review: What Is Agroecology? 

× Agroecology provides the knowledge and 

methodology  for developing a sustainable 

agriculture that is: 

ïEnvironmental sound 

ïSocially equitable 

ïEconomically viable 
 

× Agroecological design achieves: 

ïImproved overall biological efficiency 

ïBiodiversity preservation 

ïMaintenance of productivity and self-regulating 

capacity 
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Improved Biological Efficiency 

Example 
× Concept of Land Equivalent Ratio (LER) 

ïMethod of comparing yields of monoculture (M) vs 

intercropping (I) systems 

ïLER of intercropping is calculated as 

ÅLER = (crop 1-I)/(crop 1-M) + (crop 2-I)/(crop 2-M) 

ÅOveryielding is indicated when LER > 1.0 

Field Experiment Results & Calculation Example 

LER = (1533/1096) + (98/544) + (71/383) 

        =       1.40       +     0.18    +     0.18 

        =       1.76  
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AGROECOLOGY 

Ecology 

Anthropology 

Ethnoecology 

Sociology 

Basic 

agricultural 

sciences 

Ecological 

economics 

Biological 

Control 

Traditional 

Farmersõ 

knowledge 

Principles 

Specific technological 

forms 

Participatory 

research in 

farmersõ 

fields  

What Is Agroecology? 

http://www.slideshare.net/qsimbol/agroecology-principles-and-practices 
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What Is Agroecology? 

Steps for Progress to Sustainable Food Systems 

üMove beyond the natural-science framework within 

which agroecology was originally established and 

access the insights of the social sciences 
 

üDevelop analytical tools that pay attention to beliefs, 

values, and assumptions of the structures of social, 

political, and economic life 
 

üAdvocate and work for fundamental change in the 

entire food system and work to manifest this change 

on the ground in partnership with those who actually 

work the land and consume the food it produces 
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Social Agroecology 

ü Traditional Agroecosystems 
 

ü Food System Democracy 
 

ü Participatory Research & 

Education 
 

ü Community Food Systems 

Watch the short video ñMeet the AgriCultures Networkò at 

 https://www.youtube.com/watch?v=8n-TAXSQV1w 
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Traditional & Natural Ecosystems 
×Traditional Agroecosystems:  

 

·Provide many examples of how a culture and its local 
environment have coevolved with processes that balance 
the needs of the people, expressed as ecological, and 
socio-economic factors.  
 

·Many traditional agroecosystems are very sophisticated 
examples of application of ecological knowledge.  

 

×Natural Ecosystems: 
 

·Reference systems for understanding ecological basis for 
sustainability. 
 

·The greater structural and functional similarity of an 
agroecosystem to the natural ecosystem the greater 
likelihood the agroecosystem will be sustainable. 

Social Agroecology 
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Mayan Traditional Agriculture Example 

Social Agroecology 

Watch the short video ñMayan Cities and Agricultureò - see 

https://www.youtube.com/watch?v=yGQiHe0u83w 

and the short video ñEl Pilar: Archaeology in the Borderlandsñ 

ï see https://www.youtube.com/watch?v=fQ5n5V0ATVY 
12 
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Social Agroecology: 

Short History of Ag in the Americas 
 

ÅAround 7000 BCE agriculture revolution began in what is 
now central Mexico. 

ÅBy 5000 BCE many began to grow squash, gourds, beans, 
avocados, and chilies.  

ÅBy 3400 BCE these early farmers grew maize, or corn. 

ïMaize soon became the most important crop. 

ÅGradually people settled in permanent villages in the 
Tehuacan Valley (south of Mexico City). 

ïThese people raised corn and other crops 

ÅThe techniques of agriculture spread over North and South 
America.  

ÅIn areas like Peru and eastern North America they 
discovered the secrets of cultivating local edible plants 
independently. 13 



Social Agroecology Example: 

óThree Sistersô Planting Method 

ñSustainers of Lifeò 
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ÅCorn, beans and squash were among 

the first important crops domesticated 

by ancient Mesoamerican societies.  
 

ÅCorn was the primary crop, providing 

more calories or energy per acre than 

any other.  
 

ÅAccording to multiple Three Sisters 

legends corn must grow in community 

with other crops rather than on its own - 

it needs the beneficial company and 

aide of its companions.  

The Legend of the Three Sisters 
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ÅLike the myths, the application of this 

tradition was varied across the different 

indigenous tribes of Mesoamerica. 
 

ÅIn each region the planting design was 

modified according to the site specific 

conditions in soil, weather, rain, growing 

season length, varieties, etc. 
 

ÅIn other words, the concept also was based 

on site-specific ecological conditions 

The Legend of the Three Sisters 

https://attra.ncat.org/attra-pub/summaries/summary.php?pub=72 
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3 Sisters Planting Management 

ÅExample different spatial arrangements for 

Native American ñ3 sistersò planting: 

Figure 1: Circular 

Wampanoag Garden 

(Northeast & South) 

Figure 2: Hidatsa 

Garden Design 

(Northern Plains) 

Figure 3: Zuni Waffle 

 Garden 

(Southwest Desert) 

Legend: C = corn; B = bean; S = squash; SF = sunflower 
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