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Abstract
Permaculture has recently begun to emerge as a common agricultural practice in the Intag region of Ecuador. Following this new- found interest in the ecologically and culturally based philosophy, Peter Shear wished to create a permaculture design for his farm in Pucará, “La Fe.” A foundation was gained in the principles of permaculture through readings and attendance of classes taught by Ronaldo Lec, a world- renowned permaculturalist. Considering the different sectors affecting the farm, such as climate and terrain, a preliminary design of the farm was completed. The priorities for the installation this permaculture plan were also determined, with finishing construction of the house and the creation of swales to capture rainwater being the most pertinent. 

In the exploration of permaculture principles several farms throughout the Intag region were visited and native Inteños interviewed on current agricultural practices and the emergence of permacuture. Nearly all were enthusiastic about the sustainable and ecologically based idea of the philosophy, however there seemed to exist a clear divide between interest in the subject and the actual application of a plan. Differing social and economic statuses between people native to the area and those who immigrated to the area also appeared emerged. Despite the lack of intentional application, many of its doctrines are already in existent in the farms of Intag. 

Resumen


La permacultura ha empezado a emerger recientemente como una practica agrícola en la región de Intag en Ecuador. Siguiendo este nuevo interés en esta filosofía con base en la cultura y ecología, Peter Shear deseó crear un diseño de permacultura para su finca, “La Fe,” en Pucará. Después, los principios de la permacultura fueron estudiado, asistiendo a clases enseñadas por Ronaldo Lec, un hombre sabio de la permacultura conocido bien en el mundo, y cumpliendo lecturas. Considerando los sectores diferentes afectan la finca, como el clima y el terreno, un diseño preliminar fue escalecido. Las prioridades para la instalación del plan fueron determinados, como la finalización de la construcción de la casa y creación de swales para capturar la lluvia que eran los más pertinentes. 


En la exploración de los principios de la permacultura, algunas fincas en la región de Intag fueron visitado e Inteños nativos fueron entrevistados sobre practicas actuales de agricultura y el surgimiento de la permacultura. Casi todos fueron estaban entusiastas sobre las ideas sostenibles y ecológicas de esta filosofía, aunque parece existir una división entre el interés en el sujeto y aplicación de un plan. Diferentes situaciones sociales y económicas entre la gente nativa del área y los que inmigraron al área fue claro también. A pesar de la falta de aplicación intencional, muchas de las doctrinas existen todavía en las fincas de Intag.   
Introduction 

Purpose/ Objective


The purpose is to learn about the basic philosophy and principles of permaculture as a means of establishing background knowledge on the subject. A design for the farm, La Fe, will then be established. Permaculture within the Intag region will also be investigated and analyzed. 

Description of Permaculture 


The philosophy of permaculture originated in the Australia during the 1970s between Bill Mollison and David Holmgren (Mars, 1996). The framework lies in the concept of permanent agriculture, focusing on perennial crops, as opposed to annuals, which are the typical staple crops in agriculture. This idea of permanence also expands to the idea of a permanent culture, which is where permaculture draws its name. Permaculture designs are created with the goal of creating a long-term sustainable environment, which can support itself once established (Mollison, 1991). In these self-sustaining ecosystems, the design of the system attempts to mirror the naturally occurring ecosystem, integrating the inherent qualities of organisms with shape of the landscape and other abiotic factors, such as sun, wind, and water. According to the Second Law of Thermodynamics, energy is never gained, only conserved (Mars, 1996). For this reason permaculture designs attempt to be as energy efficient as possible, constantly working to conserve energy, and if possible, gain it through inputs such as sun energy (Lec, 2009). 


Within the philosophy of permaculture, there exist several key principles to consider when creating a permaculture design. The most apparent principle within an area is the site elements. These are also known as the different sectors, which include sun, availability of water, terrain, wind, human elements, and natural disasters such as fire. Alongside the great emphasis on efficiency is the energy component, which is structured around the idea of technologies such as biogas. Contrastingly, the abstract component encompasses ethics, values, information, and base of facts. This abstract aspect, alongside the social component of laws, security against environmental destruction, and local economy, are what help differentiate the principles of permaculture from other agricultural practices (Lec, 2009). 

The application of permaculture, that which validities the philosophy, is based primarily in the site design. This plan takes into account all aspects of permaculture, from sectors to zones, which are the different areas in which different activities are placed based upon their frequency of use (Mollison, 1991). Each element is placed into the design so that it serves and is supported by the maximum number of other elements. For example, if one were to plant a tree in pasture, a good choice would be guaba, given that it provides shade, nitrogen to the soil, a supportive root structure for the soil, and fruit for consumption. When deciding how to cultivate a site, proper use of biological methods, such as organic, natural, or living solutions, should be utilized so the natural state of the ecosystem is disrupted as little as possible. Examples of this practice include using biol or compost to fertilize soil, as both contain the necessary elements and minerals for crops in a non-synthetic form (Lec, 2009).  

A good permaculture design has a few basic elements, which are based upon its founding ideas. A permaculturally successful farm contains established systems for food production, a plan for sustainable land use, and strategies to recycle energy. Within this conscientious design, diversity is a common goal, since it helps provide ecological and biological security. The final concentration of the philosophy is the integration of living things and restoration of degraded areas. A successful permaculture project takes a holistic approach to the natural ecosystem, working to design human settlements that are self-reliant and economically viable while caring for the earth (Mars, 1996). 

Permaculture in Intag

The emergence of permaculture in the Intag region is unsurprising given its climate and culture. Located one minute of one degree latitude or twenty miles from the equator, it has a subtropical climate and is home to a myriad of species. A wealth of diversity, one of the desired elements in permaculture, occurs here naturally without effort. Many endangered species, such as the spectacled bear, mountain tapir, jaguar, brown- headed spider monkey, and mantled howler monkey, live in the cloud forest. In the year 2000, Cotacachi County, which contains Intag, was declared the first ecological county in South America. This statement signifies that the county is dedicated to sustainable activity with the conservation of the forest being the first priority. Destructive activities, such as mining, are prohibited and industry is greatly discouraged (DECOIN, 2009). 

While the region is suitable to many crops, there still exist factors that should be considered while planning permaculture in the region. Due to its location about the equator only two seasons exist, rainy and dry. Subtropical temperatures exist year- round, however rainfall differs drastically from season to season. In the rainy season it typically rains every day and the flooding and landslides are common. On the other hand during the dry season six months can easily pass without a drop of rain. As the result of these two distinct seasons, it is necessary to plan water use and drainage systems to avoid disaster (Lec, 2009). 

Similar to the extreme between the differences in rainfall, severe gradients in terrain are common in Intag. Given its situation in the midst of the Andes Mountains, steep terrain is the norm and flat slopes are difficult to find. This extreme difference in slope is a great factor in the determination of runoff, rainfall absorption, and erosion. All of these factors need to be considered to complete a permaculture design that has sustainable land use (Lec, 2009). 


The people of Intag are excellent candidates for a new way of living and agriculture. Traditionally, Inteños have been receptive to the presence of exterior ideas and in favor of environmentally sound change. They are enthusiastic to learn how to protect their land and have a passion for conserving the extraordinary ecosystem of the region. Although they are not rich in financial resources, Inteños are wealthy in natural resources and ecological knowledge about the area. The combination of their interest in learning and protecting the forest signifies that the people of Intag would take well to a life of permaculture (Lec, 2009). 


This potential was recently recognized, demonstrated by the visits of Ronaldo Lec, who is famous within the circles of permaculture. For three weeks in October and November, Lec was in Intag, teaching permaculture classes with thirty students native to the region. These classes were divided into three modules of three days each. Each module was in a different town of Intag, to represent its different areas and interests. The different locations included La Florida, a reserve owned by Carlos Zorilla and Sandy Kantz; Nangulví, a recreation area with hot springs; and the ecotourism reserve of Junín. The choice of Junín was ironic, since it is the potential site for a copper reserve that has brought many international interests. 


For many years the people of Intag have been fighting to liberate the area of mining companies. Intag has been working to rid itself of this mining interest for almost fifteen years against corporations that hold no stake or concern for the natural ecosystem. First the Japanese company, Bishimetals, arrived in the mid 1990s to discuss the possibility of extracting copper from the mountains close to Junín. The people were not receptive to the idea, but Bishimetals claimed that following their presence the region would gain access to clean water and more tourists would arrive. Fortunately, the deception of Bishimetals did not work and the people of Intag continued to fight the company. After a strong fight Bishimetals left the area since they never received the necessary concessions to begin excavating (Zorilla, 2009). 


Despite all this controversy, mining interest in the area did not ended. In the early 2000s, Ascendent, a Canadian corporation, attempted to win concession rights to Junín. This time the company claimed that it could bring greater infrastructure through the construction of schools and community centers, which the community needed. However, the offers of Ascendent fell on deaf ears, and groups dedicated to protecting the natural ecosystems, such as Las Guardabosques, began to fight again (Kueker, 2007, Ramirez, 2009). 


To continue the battle against mining, Intag has initiated a few projects to establish itself economically. If the region can support itself financially, through family crops and coffee production, mining will not have an argument to establish itself in Intag. Permaculture has the ability to support an economically sustainable lifestyle and to send products to market. Similar to other projects in the region, permaculture has the potential to have a key impact on the lives of the people of Intag.  

General Information About Finca La Fe


The farm is located in the Intag region of Ecuador on the western slope of the Andes Mountains in the Alto Chocó bioregion. In the Chocó, which has been declared one of the ten most diverse ecosystems in the world by UNESCO, the farm is part of the tiny town of Pucará. Politically, Pucará is part of Cotacachi County, which is also a large volcano that can be seen throughout the region. In geographic terms, the town is located on top of the mesa formed by the Irubí and Toabunchi Rivers (Wood, 2009). The two rivers meet below Pucará in the town of Apuela, forming the Intag River (Shear, 2009). With a population of 300 people, Pucará is a typical town in Intag, comprised of people who make their living through agriculture (Wood, 2009). 


Historically, the area of Pucará was the cultural and religious center of the Yumbo people. One thousand years ago, the Yumbo were the most powerful political center in the area until the arrival of the Incas in the late 1400s. Proof of their presence still exists today. In La Fe, two tolas still stand and were believed to be used for ceremonial activities and to bury their dead. A terraced rise in terrain is also speculated to be Yumbo (Shear, 2009). 


 Peter Shear, a native of the United States who has resided in Ecuador for the past ten years, bought La Fe in 2008. With a new owner arrived new ideas, and the philosophy of permaculture arrived in Pucará at this time. Before Shear, Fausto Moreno was the proprietor and the farm referred to as La Palma. During this time the land that is now La Fe was used for pasture for more than twenty cows and some cultivation, including corn, yucca, camote, carrots, and beans. The land was burned every one to four years to clean the soil of plant remains. Moreno grew tired of the rural agricultural life and decided to sell his 9.7158 hectares so that he could move to the nearby city of Atuntaqui (Betancourt, 2009, Escobar, 2009). The farm is at an altitude of 2,100 meters and is situated on the same mesa as the village of Pucará (Wood, 2009). 


The name of the farm has a special significance and two meanings. In Spanish La Fe signifies “the faith.” The farm is also dedicated to Shear’s mother Faye, which is pronounced the same as fe. Faye recently passed away and Shear would like that she be remembered (Shear, 2009). 

Methodology


The purpose of this project was to work on a permaculture plan for La Fe and to investigate the application of permaculture in the Intag region. To support the creation of a permaculture plan it was necessary to learn about the principles of permaculture. To learn about permaculture I attended one of the modules of Ronaldo Lec’s classes in Junín with thirty Inteños. The theme of this class was proper seed selection and methods of fighting plagues. Although I did not attend the first two modules, I received the notes from these classes from another student, Anika James. From these notes I gathered more information about other topics, such as the principles of permaculture and elements of a permaculture design. These classes and readings from the famous permaculturalists, Bill Mollison and Ross Mars, served as a base for the philosophy of permaculture. 


Prior to working on the permaculture plan for La Fe, I completed some practices related to permaculture projects. I helped in the construction of a greenhouse for use by Peter Shear at his house in Cotacachi. This greenhouse was constructed for crops that have difficulty living in the tropical climate, such as tomatoes. This greenhouse breaks up the sun’s rays helping protect these plants as well as trapping warm air for cool nights. It can also serve as a windbreak and cardboard was placed on the ground within the greenhouse to protect against weeds. 


Within La Fe, I completed a practicum planning the location of swales for the capture of rainwater. Using the A Apparatus, a tool used to find level areas, I found a level line of land to capture rainwater for pasture next to the potential area for an amphitheater. The A Apparatus is constructed from two sticks 150 centimeters in length joined with another stick with a length of 110 centimeters in the form of the letter A. In each meeting of the sticks, five centimeters were left between the place where the two sticks joined and the end of each stick. An object with weight, which in this case was a bottle filled with sand, was hung at the top of the apparatus where the two longer sticks met. Two lines were drawn on the shorter stick where the string from the bottle naturally fell. The space between these two lines was where the string would fall when the apparatus was placed on a level surface. 


To create a swale, it was necessary to find the level in the terrain. Water runs off the land where there is a slope and collects in flat areas. The idea of a swale is to collect water and potentially store it in a reservoir. For this reason the level was attempted to be found in the lowest land that did not cross the path. 

Goals of La Fe


Establishing goals for the farm are beneficial to understand the reason for different projects. The first goal of La Fe is to create a profit and be economically sustainable in order that the farm can operate without outside support. Next, the farm hopes to be an example of a permaculture project that recognizes the limits of natural resources and avoid causing harm to the earth. The idea behind these goals is that all the aspects of the farm can be duplicated for the economic situation, type of terrain, and access to the tools of the people of Intag. The final goal for the farm is to be a successful economic alternative to mining in the region. 

Permaculture Plan


The arrangement of different zones is a key point in a permaculture design. A thoughtful design conserves the maximum amount of energy and considers different abiotic factors known as sectors. The first factor to consider in a project is the climate of the location. The climate dictates which crops can grow and how the weather will affect various activities in the farm. Within this topic of climate are the different sectors, such as sun, wind, availability of water, terrain topography, human impacts, and other considerations such as view and fire. After the obvious limits of climate and the sectors, the last thought in the plan is the frequency of use of each area and its distance from the center of the farm. Related activities, such as a biol processing and areas that require fertilizer, should be located close to each other for efficiency (Mollison, 1991). 
 
Within La Fe these different points were used to design the permaculture plan. The farm is located in the cloud forest of the Intag region of northern Ecuador and has a subtropical climate at an altitude of 2,081 meters (Wood, 2009). In this climate cold temperatures are not issues and only two seasons exist, dry and wet. Both of these seasons can be strong, and for this reason, it is necessary to plan for each. In the dry season having sufficient water for crops and to produce energy can be a problem. Rain does not come for months and only plants that can resist drought should be planted. It is also common to be without electricity during this season because only a single hydroelectric plant generates the majority of electricity in the country. When there is not rain these plants do not have sufficient water to produce energy. To combat this problem, it is necessary to have one’s own energy source or to have the ability to go about daily life without electricity. 


In the rainy season, it is common to experience rain daily. Everything that was previously dust in the dry season turns to mud, causing paths to be difficult to use and roads to become unnavigable. Crops are frequently flooded and receive much more water than they require, meaning that they need to be adapted to handle large quantities of water. 


The following plan is a preliminary sketch of the different activities and their locations within the farm. The goal is to instate the majority of these activities and have the farm fully functioning within five years. 

Sectors


A good permaculture design should take into account all the abiotic factors, such as those that can affect the movement of energy and those that are more abstract, such as the growth of crops. These aspects, which have the ability to determine a successful harvest, are referred to as sectors. The majority of sectors are natural phenomena, such as sun, wind, topography, and water. Others are human effects or artificially created. It is important to remember sector when creating a plan as their negative effects can be opposed. For example, a windbreak can counter too much wind. 

Sun


In all places above and below the equator, the topic of the sun is very important. In different seasons the sun creates more shadow in different parts of the farm and is stronger during different times of day (Mars, 1996). 


Due to its position nearly on the equator, the sun is not an issue in La Fe. Nothing is ever significantly in shadow. 

Wind


The wind can have a greater impact than is expected, since it affects many different aspects of agriculture. It can be the cause of erosion, harm to plants, used to generate energy, and is necessary in the health of some crops. Some crops, such as apples, suffer from fungal diseases when there is not a breeze. The stress of wind can help strengthen the fibers of a trunk, which is better adapted to deal with the elements. To avoid the harm caused to shrubs, bushes, seedlings, and other organisms that cannot resist wind, a windbreak can be created (Mars, 1996).


When planning for permaculture, the manner in which wind affects crops should be considered and the direction and quantity should be observed, since they can change in different seasons. Typically, wind arrives from the bottom of a mountain and travels up to its peak (Mars, 1996). 


In La Fe, the farm is located atop a steep hillside, meaning that it receives significant wind in some locations. This wind arrives from the valley up from Apuela from the ocean for nine months of the year. For the other three months, July, August, and September, it arrives from the north. The wind that arrives from the valley with Apuela is typically stronger. To resist this wind, trees have been planted next to and below the house in front of the valley. Although these trees are not a perfect windbreak, they help dissolve wind and reduce its impact. Also, the fruit orchards work like windbreaks for the house and the building for students. 

Terrain Topography    


Generally, terrain is not a topic that is given much importance as it is in the Andes, where it’s nearly impossible to find flat land. It is thought outside of this region that crops cannot be planted on a steep slope, but here this suggestion is impossible to follow. Within these different terrains, there can exist different microclimates depending on the aspect of the sun in relation to the slope. The temperature also decreases one degree Celsius with each one meter drop (Mars, 1996). 


For its location in the Andes, the factor of terrain affects a peramculture design significantly. Within the farm, there are considerable differences in gradient within the topography, ranging from slopes that are just about flat to others that are almost vertical. Depending on the slope, different agricultural activities are appropriate. The flatter slopes, such as the area around and below the house, are better for the three sisters and pineapple. The steeper slopes have the ability to erode more easily, meaning that they are well suited to reforestation efforts. Pasture land for graze animals can survive in almost any slope, so they can be planned last. There also exist some tricks to help work with different slopes, such as planting sugar cane to terrace a slope. 

Water


Nearly anywhere in the world, the issue of water is of vast importance. Surviving without water is impossible and depending on the climate and season, it can be difficult to find sufficient water. For this reason, when planning a year long plan the time of drought should be considered. Contrastingly, it is possible to suffer from the effects of too much water through flooding or other disasters. It is important to know the height of floods and timing of other natural disasters so that thy can be planned for in advance. In a permaculture design, the method of water capture should be paid attention and wetland areas should be protected (Mars, 2009). 


In La Fe, planning the water sector is the most critical given that there is no clear source of water. Water is piped in from the municipality and there is a river below the farm, but none of these sources can sustain the farm alone. The municipality is unreliable because it is also the water source for the entire town and comes from a unreliable source. Going for three days without tap water is not completely uncommon in Pucará. The rainy season has lasted an uncommonly long time, meaning that there are regular water outages and the farm can be unpredictably without water. The river is not a viable water source because it is below the entire farm and it is not worth pumping it up to use for cultivation. Sufficient water arrives from a spring to create a water storage tank, however not enough for all the needs of the farm. Due to this situation, the only solution lays on capturing rainwater, which the farm will employ various methods to carry out. Rain from the roof of the house will be captured and brought to a storage tank next to the house. A system of swales throughout the farm is also currently being created to collect rain to ensure that it is absorbed into the soil on the farm and not lost as runoff. These swales have dual purposes, in that they help store water within the ground as well as helping avoid erosion caused by runoff. Even if the water in these swales is not directed straight toward cultivation it still serves a purpose to the farm through storage in the soil. By use of this method rain will pass down the hill in the course of “five years, not five minutes” according to the words of Lec (Lec, 2009).

Human Elements and Contamination


Within the different sectors, there exist various elements that can be the cause of contamination in the farm, many of which are not predictable. The use of fertilizers, pesticides, or non-point sources all have the ability to impact the chemical balance of the farm. While it is sometimes difficult to plan for potential pollution, it should not be thrown by the wayside as it has the ability to determine a harvest.    


In La Fe there exists some trash from past owners in zone zero, close to the house. This waste shown be properly disposed of for environmental and aesthetic reasons. Synthetic fertilizers and pesticides are used in one of La Fe’s neighboring farms, which have the potential to reach the farm. There is a large buffer area of pasture and a road between the area in the neighboring farm where chemicals are applied, however, so contamination seems unlikely. An interesting side note about this particular farm is that chemicals used on their tomate de árbol plants are used to fight a plague that the owners believe is the result of airborne pollution from mining activity in a neighboring region (Betancourt, 2009). 

View


Usually the view is not considered as one of the sectors in a permaculture design. However, due to the location of La Fe and the owner’s preferences, it is contemplated in this design. 


Within La Fe exist fantastic views throughout the farm, which the owner wishes to appreciate as much as possible. The house and building for students are located on the peak of the hill where the best views on the farm are found. One consideration of this sector, however, is that other people in the region burn their land to prepare for the next planting season. These burned areas are not typically very visually appealing. 

Potential for Natural Disasters 


Natural disaster, specifically floods or wildfires, have the ability to completely destroy a farm. Fire is the most dangerous threat in the Intag region, given the extremes that the dry season can reach and the common practice of burning one’s land. Fire moves more quickly in the uphill direction and through specific trees, such as eucalyptus. It is possible to diminish the threat of wildfires on land through the creation of firebreaks. A firebreak can be a road, ditch, water tank, pasture, gray water site, fruit or deciduous trees, bare earth or wet forest. It is important to know that it is only necessary to have a firebreak at the bottom of a hill (Mars, 1996). 


The issue of fire is great within La Fe due to the long drought typically experienced in the dry season, common burning practices, and topographical location of the farm. If a neighbor decides to burn and loses control of the fire, it is possible for the fire to reach La Fe. To counter this possibility, an area next to the farm of José Escobar has been reforested. This action is merely precautionary, given that all the neighbors of the farm have stated that they don’t burn on their land (Escobar, 2009, Betancourt, 2009). The area of primary and secondary forest in the area below the farm will also serve as a firebreak. 

Permaculture Zones in Theory and Applied within La Fe 


After considering climate and the different sectors to create a permaculture plan, the different zones within the farm are considered. The different zones are arranged depending on their frequency of use and distance from the center. 

Zone 0

Theoretical Use of Zone 0


Typically the house is the center of the design. While most zones have a diversity of activity, zone zero includes the house and necessary infrastructure, such as kitchen and bathrooms. Here water is usually stored in tanks or wells (Mollison, 1991). 

Zone 0 in La Fe


Zone zero is a little different in La Fe than in theory. In the farm exist two zone zeros, that of the house and another where the building for students is located. The house has space for Shear and his family, as another couple, Daniel Meza and Maria Navarete, who are the caretakers of Shear’s land when he is not present, and a small room for volunteers. The house receives its water from the roof, which is stored in a tank next to the house. The roof also serves as insulation for the house, as it will be a green roof. Herbs and wildflowers will be planted to help contain heat at night and cool air during the day since the house will not have heat or air conditioning. These plants will also help dampen noise from rain given that the roof is metal. 


As part of the infrastructure for the house there will be a dry composting toilet on the hill beside the house. The location of the toilet allows for the human waste that has finished decomposing to be removed from the toilet by access a small door at the bottom. Through this design compost can be removed as necessary in a convenient manner. 


On the other side of the house there will be a solar shower constructed in an avocado tree. A thin black tube will be connected to the water tank next to the house and then wound around the upper branches of the avocado tree before being connected with the shower heard. Heating for the shower comes from the sun’s energy and the temperature of the water depends on the strength of the sun.  


To provide electricity, solar panels will be installed on a pole next to the house. These panels will be connected to a wall of car batteries to store energy, since it will be necessary given that the sun only shines for certain hours of the day and that there is not always constant need for electricity. One goal for this zone is to build a windmill on the side of the hill to capture the wind energy that is abundant. These two energy sources are important because the house is not connected to the electricity of the town.  


This zone also contains the building for students, which functions as a secondary house for when groups come. This “second house” contains the infrastructure necessary to support groups of students or volunteers, despite that these groups are not always at the farm. For this reason the house is the true zone zero, the center that is the basis for the rest of the permaculture plan. The amenities of the student building include a kitchen, dining area, library, computer station, dormitories, and teaching space within the building. Outside, there will be solar showers and dry composting toilets of the same design close to the house. If the windmill close to the house is a successful project, another will be installed to create an alternative form of electricity for the building. The water will arrive from a roof-capture and tank storage system similar to that of the house.

Zone I

Theoretical Use of Zone I


Surrounding the house is zone one, which is the most controlled and visited zone. The activities in this zone require much attention or need to be accessed frequently. It includes garden, small animals such as rabbits or guinea pugs, compost, an area for laundry, fuel for the kitchen, and small trees. Similar to zone zero, water is stored in tanks (Mollison, 1991). 

Zone I in La Fe


The space around the house includes many of the things used on a daily basis. From the corner of the house to the north there is a garden of medicinal plants and vegetables for daily use such as lettuce and onions. The location of the garden is practical because it allows for easy access to vegetables and is located in an easily accessible area. One common argument in books of permaculture is that a garden that is too far from the house is difficult to visit, and as a result, becomes neglected (Mars, 1996). On the other side behind the house there will be a small basketball court and a tree swing. 


In the same area where the basketball court and swing are located, a cob oven will be built for pizza and bread. This oven will be dome shaped and constructed from a pile of sand that will be covered with a mix of water, straw, earth, and clay. When this mixture is dry, the sand is removed from the inside to leave a space for baking. To warm the oven, hot coals are put inside. Once hot, the coals can be removed because the form of the oven will create a convection current that cause the warm air to cycle through the space inside (Shear, 2009). 


In this zone a biodigester is located next to the house, which will be used to heat the stove in the kitchen. The fuel for the biodigester comes from the excrement of cows and horses which emits nitrogen gas. The digester creates a burnable gas through anaerobic digestion, which is a biochemical process where microorganisms break down biodegradable wastes in the absence of oxygen. Through biological and chemical reactions, hydrolysis, acidogenisis, acetogenesis, and methanogenesis happen within the tank, creating a biogas comprised on methane and carbon dioxide. The methane gas can then be burned for heat and electricity in the same manner as natural gas. Carbon, which is a product of the reaction, is not considered a pollutant since this gas is not emitted directly into the atmosphere and the carbon dioxide arrives from a source that has a short carbon cycle (Anaerobic Digestion, 2007). 


Also in next to the house will be an Arab refrigerator, which has the ability to keep perishables cool through use of the forest. An empty tube begins down in the forest and then runs up the forested hill through to the house. Cool air enters the tube in the forest and rising warm air forces the cool air up the tube. The end of the tube will be connected to a refrigerator in the house (Lec, 2009). 

Zone II

Theoretical Use of Zone II


Next to the house is zone two where activities need much care, but not with the same frequency as those in zone one. Plants and animals that require daily attention are located here, including chickens and some types of forest. The area of forest is only comprised of herbs and understory plants. Sometimes there is space for a cow for milk (Mollison, 1991). 

Zone II in La Fe


Zone two extends in two directions from the house. It includes different needs, including chickens, fruit trees, and a greenhouse.  


The area of chickens and fruit trees is combined to serve two functions. The majority of the land is planted with crops for the kitchen that can be easily reached. The garden also has space for chickens and chicken shed. The two activities are mutually beneficial in that each fills a necessary function that the other can facilitate. When the plants have been harvested, the plant roots and other remains need to be removed from the earth before planting again. Chickens are prefect for this situation. Following harvest they will be let into the areas that are no longer producing food and scratch the ground, removing the crop remains and rotating the soil. An added benefit of the presence is the nitrogen that the chickens give the soil through their excrement. 


Although the chickens provide many benefits following harvest, their presence has a completely opposite effect while crops are growing. In the same manner that they turn the soil, the have the potential to completely destroy harvests. For this reason the garden will be divided into different sections of growth and harvest. There will be movable fence to separate these areas and chickens will be admitted to each section at the appropriate time. 

Behind the house there will be an area with a greenhouse and nursery for tree seedlings and coffee within fruit trees, aliso, cabuya, eucalyptus, and some coffee. The fruit trees include avocado, granadilla, lime, guaba, tomate de árbol, mulberries, and bananas in a circle. These trees also serve as a windbreak as well as being a food source for their fruit. The bananas serve a purpose other than for their fruit, as they are a source for compost. The trunks allow the support of compost so that the pile can grow vertically. Similar to the idea of the vertical composting toilet, the compost that has completely decomposed is at the bottom of the pile and easily accessible. This compost can then be used as fertilizer within the farm.


The greenhouse will be for plants that have difficulty growing in the strong sun and other common conditions of the equator that are threatening to crops such as tomatoes. The nursery will contain seedlings of coffee and nitrogen fixing native trees such as nogal and gandul that will be used for reforestation projects. 


Close to the house there are a few barrels of biol, a completely organic fertilizer. The biol works like a typical commercial fertilizer, but is much cheaper and easier to produce. The only required material is a large barrel, preferably dark colored to absorb the sun’s rays and help speed the reaction. In this barrel gauba leaves; panela, a type of concentrated and condensed sugar; water; bananas, which should be as ripe as possible; excrement, in this case from cows and horses; milk; ashes; and biol, enzymes made from a coffee concentration from the coffee group in Apuela are combined. A small hole is made in the barrel where a tube is connected to a bottle slightly filled with water. This connection creates an anaerobic environment where gas can leave through the water but oxygen cannot enter. The reactants create three of the most important elements for the growth of plants, nitrogen, carbon, and phosphorous. The guaba leaves produce nitrogen as guaba is nitrogen fixing. Ashes provide carbon and the excrement is full of phosphorous. 


The only small animals in this zone are cats and dogs to control chicken predators, such as opossums. There are not rabbits or guinea pigs in the farm since Shear is not interested in providing the care necessary to sell or consume the animals. 

Zone III

Theoretical Use of Zone III


In zone three, which is outside of the first three zones, exist orchards that do not require attention, pasture, and principle crops. All water is stored in the earth or in swales. Animals include cows, horses, goats, and some birds. Windbreaks are located here (Mollison, 1991). 

Zone III in La Fe


The third zone is located beginning in the entrance to the farm along the path. This area serves different needs of the farm, including, the majority of crop production, reforestation, a food forest, pasture, and a space for a tilapia pond. 


Both the terrain above the path and the most of the space below are dedicated to reforestation. Currently, the area above the path has a little vegetation and some trees and cabuya. To avoid erosion given the gradient of the slope, a living fence of lechero will be built alongside this hill so that the horses and cows don’t disturb the soil. The hill will then be reforested to be a productive forest of hardwoods such as watzi and cabua. These trees have value for their wood and a selective harvest of these trees is planned to make some money from their production. The idea of selective harvesting is a perfect medium to two goals of the farm, which are to reforest and be economically sustainable. The trees will be left to grow and establish themselves in the soil for twenty to thirty years. When they have matured they will be harvested so that the forest is only slightly thinner but not greatly affected. 


The part below the path will serve three functions. Located there will be a reforestation area, a food forest, and ponds for tilapia and water storage. The reforestation area is different from the above reforestation project. Below there will be a narrow strip of land between what is currently forest and what is planned to be a food forest. The land will not be actively reforested, but left to grow naturally as a study in succession. Five by five cuadrants will be established to observe the natural regrowth of plants as they begin to mature. 


In the same level as the reforestation study, a pond for tilapia will be dug. The water for this pond will arrive from swales in the ground from above pasture and close spring. The tilapia will be for consumption within the farm and to sell. In addition to the tilapia pond, there will be a reservoir to store water. 


Above the cuadrant plots will be a food forest. This forest will have three levels of vegetation. The highest level will have native species to the forest followed by fruit and nut trees. The lowest level will consist of fruiting shrubs and bushes such as blueberries and will include coffee. All harvestable food in the forest will be grown with the intention of consumption on the farm and to sell for profit. The entire food forest will end up being thirty meters of established forest. 


The activity that brings the majority of the income for the farm, agriculture, is located in this zone. There will be two main areas of cultivation: one below the house between the tolas and another on the other side of the farm on the hill below the building for students. The land on the hill between these two areas of cultivation is currently lent to Isaac Barrera to grow yucca. Following the harvest of the yucca, this land will be brought into the agroecological cultivation of coffee, which is currently situated in the cultivated area next to the yucca. Eventually, all the land on this hill will be for coffee production. 


The area that is currently transitioning into the agroecological production of coffee is constructed of three levels, similar to the food forest. The tallest level is comprised of nitrogen fixing trees, which shade coffee plants below. Between the levels are platanos which produce food and shade. There are currently some other crops and native species planted in this area as well, such as pineapple, cabuya, avocado, pasto de sabuyo, uña de gato, limes, aliso, and a few trees. It is important to have different types of vegetation planted here given that the slope is very steep and erosion is a serious threat. The cultivation of different crops here helps avoid erosion, however a long term project to evade erosion is in place. Rows of sugar cane are planted here horizontally to establish terraces of earth, creating an affect that will appear like stairs in the hill. The sugar cane helps collect sediment that has fallen and form it into this step-like form. The idea of creating terraces is an example of the practice of using ancient ideas, since the Inca used terraces to cultivate in the Andes thousands of years ago. 


Below the area of the ecological coffee production there is a little secondary forest. This forest functions not only as a habitat for local animals and pollinators, but also as a firebreak. Shear wishes to reforest the area next to the fence of his neighbor, José Escobar. 

The presence of ancient peoples is evident throughout the farm. The other agricultural area is located between two tolas of the Yumbo people. The land between these two mounds is flat in relation to the other parts of the farm, which means that it is used in the cultivation of annual crops. The annuals here include pineapple, green onions, the three sisters, and yucca. The three sisters are three crops, corn, beans, and squash, which work with each other to be agriculturally productive. Corn provides a structure for the beans to grow so that posts are not required for support. Beans give nitrogen to the soil to all the plants and squash covers the ground. The coverage of the ground absorbs all of the sun’s energy, making it difficult for weeds to photosynthesize in the same space. Squash also helps retain humidity and heat in the soil, deterring plagues (Lec, 2009). Other more permanent vegetation grows here, such as limes, guaba, mulberries, and granadilla. 


Being that the farm was recently purchased, there are still areas in transition and some fields were overgrown. It was necessary to rid these areas of all vegetation so that they could be cultivated once again, which presented some challenges. The caretaker of the farm, suggested the use of Ranger, a strong pesticide that is prohibited in the United States where it is produced. Using pesticides is also against the basic ideas of taking an organic approach in permaculture. However, the earth needed to be rid of these weeds, which Shear attempted to clear using oxen. Despite the great strength of the ox, they could not rid the land of these weeds. It appeared that Ranger was the only option in this moment since if the strongest animals couldn’t rid the earth of these weeds, what natural solution could? Shear was not phased, however, and hired workers to pull out the weeds by hand. 

Zone IV

Theoretical Use of Zone IV


The last zone that is managed is zone four, which is truly half undomesticated as well. Strong, resistant crops, unmanaged trees, and wild animals are located here. The sources of water are rivers and swales (Mollison, 1991). 

Zone IV in La Fe

This zone is primarily pasture, which surrounds and interspersed in the other first three zones. The pasture is to support cows and horses and left alone for the natural growth of grasses for the nourishment of these animals. Some guaba trees are planted as well, since they protect the animals from the harsh sunlight. The areas of pasture in the farm are located along the path between the entrance to the farm and the house, where there also exists an area proposed for an amphitheater.  


Other activity in this zone includes the establishment of bamboo in the lower humid areas. This type of climate is idea for the growth of bamboo, which is not native to South America. Although it is not native, bamboo grows well here and is a popular material for construction in Ecuador. The cultivation of bamboo will create some extra income for the farm in the future. It is believed that bamboo reserves will be exhausted within the next twenty years, about the time that the bamboo will be mature if it is planted soon.
Zone V

Theoretical Use of Zone V


Zone five is the most wild zone and farthest from the house. This zone is left alone and rarely visited. Here, “one is the visitor” and although it may be their property, they do not control the land (Lec, 2009). 

Zone V in La Fe


Like the traditional idea of this zone, all the land that is not used for a specific activity is left in its natural state. The lower parts of the farm are primary and secondary forest and a habitat for many integral species to the natural ecosystem. Cock of the rock, a rare species, lives in this forest. This forest also serves as a firebreak as well as a possible reforestation area next to the agroecological coffee production in the border with the land of José Escobar. 

Priorities of Establishing the Permaculture Plan 


The farm has only been in Shear’s ownership for one year, which signifies that many projects in the farm have yet to be fulfilled. The order of completing these different projects was decided based on their importance and necessity in daily life. 


First, construction of the house and other infrastructure of the house need to be finished such as tanks to hold collected rainwater from the roof, laundry area, solar shower and cob oven. It is not possible to live in the farm until these activities are finished, and for this reason they are the most important. 


The next priority is in the infrastructure of the farm, such as the swales. The swales will have a width of 70 centimeters and made of sugar cane, titoñia, and lemon grass. It will also be necessary to build living fences along the paths and to create trails for the entire farm. 


The third objective is to design the location of trees for the various reforestation projects. These forests include the food forest, agroecological forest for coffee production, and reforestation area of native species next to the property of Escobar. 


Fourth, the path along the agroecological forest needs to be improved to avoid potential erosion. The slope here is very steep and there is a high possibility of the degradation of the land. 


The next projects are the chicken and garden area for medicinal plants and vegetables, as well as the nursery for coffee and native nitrogen fixing tree species. After this project, a pond for tilapia will be established and a reservoir to store water, followed by the construction of student housing. The final project is to establish more bamboo to sell in the future
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