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I. EXECUTIVE SUMMARY 
A Community Gardening Project:  

Una experiencia de hortaliza que produzca pepino y tomate 
Emma Loosigian and Virginia Moore 

 
Host Institution: Madres Maestras 
Valle San Isidro final – Distrito de San Miguelito, Apartado postal: 0850-00738 
 
 Las Madres Maestras is a Catholic, non-governmental organization devoted to 
fostering positive relationships between mothers, fathers and children through education. 
Founded in Panama in 1972, their presence is now felt in communities in Panama, Costa 
Rica and Honduras. Las Madres Maestras have a vision for the community of La 
Colorada, Mañanitas, and more specifically La Semilla de Dios preschool that includes 
organic compost for the benefit of a community garden.  
 La Semilla de Dios is situated on a one-hectare plot that is maintained by Amado 
Rosales Aizprua.  The garden plot, approximately 8 meters x 8 meters, is near the 
compost that was constructed as part of last year’s internship.  Our primary goal has both 
educational and practical components; to educate the community of La Colorada on the 
advantages of using organic compost as fertilizer for vegetable crops, as well as to 
harvest tomatoes and cucumbers to be consumed by the community. 
 Three McGill University students worked with Madres Maestras in 2008 to build 
a composting structure, to educate the community on organic compost, and to encourage 
families from the school to bring compost to the school. The “Mamá Tierra” project was 
created as an effort to generate income by selling surplus organic fertilizer. We chose to 
continue the Mamá Tierra project with an alternative emphasis on organic compost for 
use as fertilizer for a food producing garden. Initially, the garden will produce tomatoes 
and cucumbers, two vegetables that are expensive to purchase at the market. Amado 
hopes to grow a variety of vegetables in the future.   
 Children from the community helped turn the soil and break up large clumps of 
soil. Tomato and cucumber seeds were planted in buckets, subsequent seedlings were 
planted in six raised rows, and organic compost was added to each plant. Decomposed 
leaves were placed around the base of the plants to reduce evapotranspiration. General 
garden maintenance, including watering and weeding, was conducted weekly. Also, we 
taught lessons about sustainable, small-scale gardening, the benefits of using organic 
compost in a garden, the effects on productivity of different types of compost, and the 
differences in direct seeding and transplanting seedlings. Simple and functional English 
classes were also offered. 
 The current results of the project include a garden fertilized by organic compost, 
which will soon produce tomatoes and cucumbers. The plants have flowered, and 
vegetable growth will commence shortly. Furthermore, the children in the community 
now feel a greater attachment to the composting project, as they have created a tangible 
example of the benefits of organic compost fertilizer and gardening.  We recommend that 
the community continues to participate in the Mamá Tierra project by either contributing 
compost to the school for the garden, or by creating individual compost systems for 
personal gardens.  Continuous education is important for the success of this project. 
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I. RESUMEN EXECTIVO 
Un Proyecto de un Jardín Comunal:  

Una experiencia de hortaliza que produzca pepino y tomate 
Emma Loosigian and Virginia Moore 

 
Organización: Madres Maestras 
Valle San Isidro final – Distrito de San Miguelito, Apartado postal: 0850-00738 
 
 Las Madres Maestras es una organización católica, no gubernamental fiel a 
fomentar relaciones positivas entre madres, padres y niños con educación. Se fundó en 
Panamá en 1972, su presencia es conocida en comunidades en Panamá, Costa Rica y 
Honduras. Las Madres Maestras tiene una visión para la comunidad de La Colorada, 
Mañanitas, y La Semilla de Dios que incluye un abono orgánico que beneficia un jardín 
comunal. 
 La Semilla de Dios está ubicada en un terreno de una hectárea que está mantenido 
por Amado Rosales Aizprua. La parcela del jardín, 8 metros x 8 metros, está cerca del 
abono que fue construido durante la pasantía del año pasado. Nuestro objetivo principal 
incluye componentes educativos y practicales; educar a la comunidad de La Colorada 
sobre las ventajas de usar abono orgánico en una huerta, también cosechar tomates y 
pepinos por el consumo de la comunidad. 
 Tres estudiantes de la Universidad de McGill trabajaron con Madres Maestras en 
2008 para construir una estructura para el abono, enseñarle la idea de abono orgánico a la 
comunidad, y animarles a las familias de la comunidad llevar su abono a la escuela. El 
proyecto “Mamá Tierra” fue creado como un esfuerzo de generar fondos vendiendo el 
excidente de abono orgánico. Queremos continuar el proyecto Mamá Tierra con un 
énfasis alternativo en abono orgánico para cosechar un jardín que produzca comida. Al 
principio el jardín producirá tomate y pepino, dos vegetales que son caros en el mercado.  
Amado quiere sembrar una gran variedad de vegetales en el futuro. 
 Niños de la comunidad ayudaron mezclar el suelo y romper las piezas grandes. 
Plantamos las semillas de tomate y pepino en cubitos, sembramos subsiguientes 
semilleros en seis estratos elevados, y pusimos abono orgánico cerca de cada planta. 
Colocamos abono de hojas en la base de las plantas para reducir evapotranspiración. 
Mantenimiento del jardín, como regando y desherbando, se realizaba cada semana. 
También enseñamos clases sobre jardinería sostenible, las ventajas de usar abono 
orgánico en el jardín, los efectos de diferentes tipos de abono para la productividad, y las 
diferencias entre sembrar en el suelo y transplantar semilleros. Además damos clases de 
ingles funcionales. 
 Los resultados actualmente incluyen un jardín cosechada con abono orgánico que 
producirá tomates y pepinos. Las plantas han florecido, y crecimiento vegetal comenzará 
dentro de poco. Además, los niños de la comunidad tienen una conexión con el proyecto 
de abono porque han realizado en ejemplo tangible de las ventajas del abono orgánico y 
la jardinería. Recomendamos que la comunidad continúe participar en el proyecto Mamá 
Tierra. Pueden llevar el abono a la escuela por el jardín, o pueden utilizar su abono para 
un jardín individual. Educación continua es necesaria para tener éxito en el proyecto. 
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II. CONTACT INFORMATION 
 
 
Home Institution: 
 
McGill University 
845 Sherbrooke Street West 
Montreal, Quebec 
H3A 2T5 
 
 
 
Host Organization: 
 
Las Madres Maestras 
 Flora Eugenia Villalobos 
 Epifania Aguilar 
 
Valle San Isidro final – Distrito de San Miguelito 
Apartado postal: 0850-00738 
Phone: 231-2269 
Email: madresm@cwpanama.net 
 
 
 
Community Host: 
 
Las Madres Maestras en La Colorada, Mañanitas 
JAPAIC Semilla de Dios 
 Amado Rosales Aisprua 
 Maxima De Abrego 
 
 
 
 
 
 
 
 
 
 
Thank you: 
 Flora Eugenia Villalobos 
 Epifania Aguilar 
 Amado Rosales Aizprua 
 Maxima De Abrego 
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 Our greatest gratitude goes to Amado Rosales Aizprua and Maxima De Abrego 

for their utmost support of the project, and their thoughtful hospitality. Amado’s 
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and their thorough analysis of community composting. 
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IV. ETHICAL CONSIDERATIONS 

 We followed the McGill Code of Ethics throughout all interactions with 

community members from Las Mañanitas and the Semilla de Dios school. 
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V. TIME DEDICATED TO THE PROJECT 

 

Activity Hours 

Cocktail 3 hours 

Meeting with Madres Maestras in the San 
Miguelito office 4 hours 

Progress Report:  
 
5 hrs x 3 days 

15 hours 

Informal Presentation: 
 
7 hrs x 2 days 

14 hours 

Day trips to La Colorada: 
 
10 hrs x 7 days 

70 hours 

Night trips to La Colorada: 
 
30 hrs x 3 nights 

90 hours 

Weekly Preparation: 
 
2 hrs x 10 weeks 

20 hours 

Project Research 30 hours 

Pamphlet, Final Report, Symposium 65 hours 

Total Hours in the Project 311 hours x 2 people = 622 Hours 
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VI. HOST INFORMATION 
 
 La Organización Madres Maestras (OMMA) is a Catholic, non-governmental 

organization devoted to fostering positive relationships between mothers, fathers and 

children through education. Madres Maestras was founded in Panama in 1972, and has 

since developed connections with communities in Costa Rica and Honduras. The 

organization is associated with preschools known as Jardines de Párvulos de la Iglesia 

Católica (JAPAIC), or “jardines”. These are public preschools, but families pay 

approximately $1.00 each month ($0.04 per day) to sustain OMMA. The general goals of 

Madres Maestras are to: 

 
• promote child education at the community level 

• provide children with valuable skills and knowledge 

• support relationships between mothers, fathers and children 

• encourage community members’ ability to educate their children. 
 

McGill University students have participated in internships with Madres Maestras for 

seven years, and have worked in several communities in Panama. 

 JAPAIC Semilla de Dios is one of six “jardines” in the zone of Las Mañanitas. It 

was founded 30 years ago, but has been under the voluntary supervision of Maxima De 

Abrego for seven years. There are currently eleven students enrolled at the school. 
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VII. STUDY SITE 
 
 Panama, located at 9 00 N, 80 00 W, is a geographically unique country; flanked 

on the north and south by two large water bodies: the Caribbean Sea and the Pacific 

Ocean. Panama is terrestrially bordered by Costa Rica and Colombia, and is often 

considered a corridor between North and South America. The total surface area is 78,200 

sq km, most of which is terrestrial (CIA 2009). Panama’s terrain is diverse; mainly steep, 

rugged mountains and upland plains in the interior, and plains and rolling hills near the 

coast. The climate hot, humid and cloudy, and is generally characterized as tropical 

marine. The rainy season lasts from May to January, and the shorter dry season is 

between January and May. 

 Agriculture in Panama is highly influenced by the distinctive climatic and 

geologic conditions. The rainy season prevents cultivation of many crops on the Atlantic 

side of the country, therefore most cultivated land is found on the Pacific side (Meditz 

and Hanratty 1987). Erosion is a serious problem due to thin layers of topsoil. In general, 

Panama soils do not have a high quality, creating problems with regard to agriculture. 

 Our internship took place in La Colorada, a community in the district of Las 

Mañanitas, northeast of Panama City. La Colorada, or Sector 20, is one of many sectors 

of Las Mañanitas. JAPAIC Semilla de Dios is the educational center for Madres Maestras 

in this community. La Semilla de Dios is situated on a one-hectare plot that is maintained 

by Amado Rosales Aizprua. The school grounds are characterized by a number of fruit 

trees, positioned at random across the hectare. The garden plot, approximately 8 meters x 

8 meters, is near the compost that was constructed as part of last year’s internship. 
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VIII. INTRODUCTION 
 
 The land surrounding La Semilla de Dios school currently supports over 20 

different types of edible plant species, including many fruit trees. Amado, the caretaker 

for the land, realized through his agricultural practice that if he spread decomposed leaves 

around the trees, they produced better fruits. Last spring, three McGill students worked 

with Amado to construct a composting structure, and educated the community about the 

benefits of composting through a project called “Mamá Tierra”. The intention of the 

Mamá Tierra project was to generate enough organic compost to fertilize the trees, and 

then to sell the surplus to generate funds for the school. Throughout the year, children in 

the community collected compost in their homes and brought it to the composting 

structure. The compost consists solely of food waste. 

 This year’s Mamá Tierra project focused on creating a food-producing garden 

using the community’s organic compost, and further educating the community about the 

benefits of using organic compost as fertilizer. 
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IX. LITERATURE REVIEW 

9.1 Tropical Agriculture 

The tropics as a region is defined as the area between the Tropic of Cancer at 

23°27’ N and the Tropic of Capricorn at 23°27’ S (Weischet and Caviedes, 1993). 

Compared to temperate regions, the tropics have relatively uniform day lengths and 

temperatures, which facilitate year-round plant growth at a relatively rapid rate. However, 

these climatic conditions favor not only the growth of crops but also of weeds and pests 

(Ewel, 1986; Kumar, 1990). In addition, the increase in temperature in the tropics 

increases the rate at which decomposition occurs, so compared to temperate soils, tropical 

soils have a much lower nutrient content. Once the land is cleared of its natural 

vegetation in favor of cultivation, the nutrient cycling ceases and the soil is rapidly 

depleted (Weischet and Caviedes, 1993; Wrigley, 1961). Worldwide, nitrogen and 

phosphorus tend to be depleted in most agricultural soils (Ewel, 1986). Nitrogen 

especially is easily depleted as it is rapidly washed away by heavy rainfall (Acosta, 1924; 

Ewel, 1986). However, organic material formed by the decomposition of plant and 

animal materials serves as a source of both nitrogen and phosphorus (Wrigley, 1961). 

 

9.2 Community Gardens 

 Small-scale gardening for both personal and community use have numerous 

benefits for individuals and communities. In many areas, community gardens provide 

access to fresh produce where it may not otherwise be readily available and thus reduces 

dependence on transportation to access the produce (Alaimo et al. 2008, Wakefield et al. 

2007). Gardening is often also more affordable than purchasing the same produce and it 
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can serve as protection against food insecurity by serving as a source of produce when 

funds are low and freeing up funds for other purchases (Alaimo et al. 2008, Mitchell and 

Hanstad 2004, Wakefield et al. 2007). Gardens also can potentially provide higher quality 

produce with wider selection and that may be more culturally appropriate than what is 

available for sale in an area (Alaimo et al. 2008). These factors combined lead to 

improved nutrition for those involved in personal and community-level gardening 

(Alaimo et al. 2008, Mitchell and Hanstad 2004, Wakefield et al. 2007). Personal health 

may also be improved through the physical activity, and mental health may benefit from 

the stress relief provided through gardening (Alaimo et al. 2008, Wakefield et al. 2007). 

 Gardening can also spur the development of the community as a whole. 

Neighborhood aesthetics and property values are improved through the presence of 

gardens (Alaimo et al. 2008). It also has the potential to provide education and job skills 

training (Wakefield et al. 2007). Social capital is improved through community 

gardening, which can be seen in increased social cohesion, appreciation of social 

diversity, and improved security and safety in the neighborhood (Alaimo et al. 2008, 

Glover 2004, Kingsley and Townsend 2006, Wakefield et al. 2007). Finally, gardens 

improve the local ecology and long-term sustainability of the community (Wakefield et 

al. 2007). 

 

9.3 Environmental Education 

 Many opinions surround the concept of environmental education, but all are 

increasingly positive in recent years. Goals of environmental and ecological education 

include encouraging responsible environmental behavior, effecting long term changes of 
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students’ attitudes toward conservation and nature, and promoting basic ecological 

knowledge (Bogner 1998). It is suggested that environmental education is most effective 

for young children, as they are more receptive to learning new concepts (Witt and Kimple 

2008). Exposure to participatory outdoor education at an early age advances 

understanding of ecology and the environment. Preschool years are ideal for lessons 

about the environment, and actively engaged children will gain more from these lessons 

(Witt and Kimple 2008). Witt and Kimple tested this hypothesis with preschoolers in a 

school garden in Pennsylvania. Children were given a test to gauge their understanding 

before the garden activity, and then were given a post-test. It was clear that there was an 

increase in knowledge, even during the short activity (Witt and Kimple 2008). 

 Garden-based education is not only about the environment; many education 

programs focus on nutrition. Schoolyard gardens are a popular tool used for nutrition 

education in academic settings (McAleese and Rankin 2007). These programs suggest 

that garden-based nutrition-education is a promising strategy for increasing preferences 

for fruit and vegetables, and improving dietary intake of these foods (Robinson-O’Brien 

et al. 2009). The theoretical support for these studies is plentiful, but the theory lacks 

empirical evidence. One study, however, investigated the effects of garden-based 

nutrition-education on fruit and vegetable consumption by adolescents’. Students who 

participated in a nutrition education program with garden-based activities showed 

significant increases in vitamin A, vitamin C, and fiber intake (McAleese and Rankin 

2007). Active education through gardening not only increases a child’s grasp of 

ecological and environmental concepts, but also might contribute to an increased intake 
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of fruits and vegetables. Garden education helps raise environmentally conscious 

children, and plays a role in a healthy and bright future. 
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X. OBJECTIVES 
 
 The primary goal for the community gardening project incorporates both 

educational and practical components. We hope to educate the community of La 

Colorada on the advantages of using organic compost as fertilizer for vegetable crops, as 

well as to harvest tomatoes and cucumbers to be consumed by the community. More 

specifically, the main objectives of the project are to: 

 

• continue the Mamá Tierra project proposed in 2008 

• reinforce the communities understanding of composting and its benefits 

• create an educational community garden to physically demonstrate the benefits of 

applying organic compost 

• produce tomatoes and cucumbers for consumption by the community 

• encourage a healthy relation with the land 

• emphasize the importance of nutrition and health 

• teach simple English classes 
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XI. METHODS 
 
11.1 The Garden 
 
 We undertook several steps in order to create the garden. First we removed 

vegetation from the plot, which allows sunlight to penetrate to the crops, allows more 

efficient labor, and removes any pests which may be residing in this vegetation. Next, we 

turned the soil and broke up large clumps of soil using a rake, a hoe, and machetes. This 

serves many purposes; the plant roots can penetrate the soil more easily, the soil can more 

easily retain water, and weeds are removed.  

We planted the crops in rows, which enhances the efficiency of the use of land, 

resources, and labor. In order to stretch our limited fertilizer supply as far as possible, the 

compost and leaf litter application was restricted to the tops of the rows rather than 

spreading over the full area of the garden. We used varieties of tomatoes and cucumbers 

sold at a local garden store since they are better suited for Panama’s specific climatic 

conditions than imported seeds. The plot was divided into 6 rows, with approximately 15 

plants per row. 

 In the initial stages of garden planning we attempted to plant half the garden 

directly with seeds and the other half with seedlings. The intention was to compare the 

success of plants started as seedlings as opposed to being planted directly in the ground. 

The success of these plants was to be judged based on the height of the plants and the 

number of fruits produced. Both the seeds and seedlings were split between two growing 

mediums: half were grown in a mixture of soil and compost and the other half in a 

mixture of soil and leaf litter. The intention was, again, to compare the success of the two 
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different mediums, judged by the height and number of fruits produced through the two 

methods. 

 Seeds should ideally be planted as soon as the land is prepared, preferably when 

the soil is neither too wet nor too dry. It was recommended that this occur after the first 

rains in May (Acosta 1924), but due to the temporal limitations of this project, we were 

restricted to growing during the dry season.  

For direct seeding, seeds should be sown relatively shallowly since the soil is 

clay, and if planted too deep the seeds will die before germinating. If the seeds do not 

germinate, a reseeding is necessary. Seedlings are often used with particularly valuable 

plants which may be vulnerable to excessive sun and water or to pests. We planted 

tomato and cucumber seeds in pots in a mixture of soil, black earth, and either compost or 

leaf litter. Seedlings need to be grown in loose, fertile soil, and stored in a shady area to 

ensure continual soil moisture. The transplant should ideally occur when the plants are 

approximately 6 inches to 1 foot in height, on a cloudy day in order to avoid damaging 

the young plant (Acosta 1924). 

 Continual garden maintenance is important for the health and success of the 

plants. Water was applied on a semi-regular basis, and weeding commenced 

approximately a week following germination and continued weekly. 

 
 
11.2 Education 
 
 Each week we met with children and their mothers on either Thursday or Friday. 

We used this time for physical labor involved with the construction and maintenance of 

the garden. Most of this work took place in February. One plant growth was underway, 



 18

we weeded and watered the garden with the children. We also addressed concepts of 

sustainable, small-scale gardening, the benefits of using organic compost in a garden, the 

effects on productivity of different types of compost, and the differences in direct seeding 

and transplanting seedlings. When we were not in the garden, we taught simple and 

functional English lessons. 

 At the end of the internship, we created a pamphlet outlining the objectives of 

Madres Maestras and Mamá Tierra. The Mamá Tierra pamphlet addresses the advantages 

of using organic compost in the garden, the benefits of growing vegetables and the 

materials and steps required to make an organic garden. We distributed the pamphlet to 

families at Semilla de Dios, as well as to Las Madres Maestras in the San Miguelito 

office. 

 
 
11.3 Comparative Cost Analysis 
 
 We determined the total feasible production of the plants currently growing in the 

garden and the costs accrued by the community in creating the garden, including garden 

inputs such as tools, seeds, seedling trays, and upkeep costs. We then compared these 

figures to the costs of purchasing a similar quantity of vegetables at a local supermarket 

and at Mercado de Abastos, the vegetable market in Panama City. 
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XII. RESULTS 
 
12.1 The Garden 
 
 The physical work of creating the garden, including clearing the land of 

vegetation, breaking up and rotating the soil, and creating rows was accomplished over 

the course of two visits of two days each. The use of the raised row method yielded 

mixed results: on the one hand, it discouraged children from walking on areas where 

plants were growing while giving easy access for watering, weeding, and harvesting. It 

also reduced the area needing to have soil loosened and fertilizer added. However, there 

were problems with the soil eroding down the sides of the rows, leading to exposure of 

the plants’ roots, and the water seeping to the walking paths rather than being absorbed in 

the immediate vicinity of the plants. However, by the end of April, the tops of the rows 

had flattened and held the plants and accepted water more efficiently. 

Seeds were then planted in both the ground and in pots for seedlings. However, 

the directly planted seeds did not germinate and the entire garden was subsequently 

planted with seedlings. After three weeks of growth in pots, the seedlings were ready for 

planting in the garden. The seedlings grown in compost were both larger and appeared 

healthier and stronger. Therefore, when transplanted into the garden, all of the seedlings 

received both compost and leaf litter; the compost for soil fertility and the leaves for 

moisture retention. 

By the end of the internship period, the cucumbers showed significant growth; 

many of the plants were flowering and three of the plants had immature fruits. The 

tomatoes, on the other hand, had survived but hadn’t shown much growth. 
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12.2 Education 
 
 We taught two different groups of children over the course of the internship. For 

the bulk of the semester, we taught English classes to neighborhood children, ages 3 to 

12, and a few mothers. With this group we taught numbers, letters, basic greetings, 

colors, days of the week, fruits and vegetables, and body parts. These children also had 

the opportunity to work in the garden with us. With the children, we addressed 

sustainable, small-scale gardening, the benefits of using organic compost in the garden, 

the effects on productivity of different types of compost, and the differences in direct 

seeding and transplanting seedlings.  

 Once the school year began in mid-March, we worked with preschoolers, and the 

complexity of our course content changed accordingly. We taught basic songs and 

nursery rhymes in English, including a Good Morning song, “Where is Thumpkin?”, and 

the “I Love You” song. 

  

 

12.3 Comparative Cost Analysis 

 We used yield estimates from university extension services (“Tomatoes”, “2003 

Varity Trial”) as an approximation of production over the life of a single crop of 

tomatoes and cucumbers in a garden of the same size as ours, 8m x 8m. This information 

was used to determine total feasible production for the entire area of the garden. The 

costs of production were then determined based on our own records of the budget for the 

semester. 
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Estimated Garden Production Estimated Garden Costs 

Tomatoes: 
60 lbs.         x 8 m x 3.28 feet x 3 rows = 472.32 lbs. 
10-foot row               1 m 
 
Cucumbers: 
23 fruits x 0.5 lbs. x 33 plants = 379.5 lbs. 
1 plant       1 fruit 

Buckets for seedlings: $19 
Seeds: $7 
Hose: $9 
Total: $35 

 
 
 
 
 Using prices posted at the local supermarket and at Mercado de Abastos, we then 

determined how much it would cost to buy the quantity of produce that a garden of our 

size could feasibly produce. We also calculated the total quantity of produce we would 

have to produce in order to recoup the $35 spent on supplies for our garden. The 

calculation was performed using both supermarket and market prices. Finally, we used 

this last figure to determine how much each individual plant in our garden would have to 

produce in order to reach this goal. 
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Supermarket: 

Cost of estimated garden 
production 

Tomatoes: $0.85 x 472.32 lbs = $401.47 
                  1 lb. 
Cucumbers: $0.35 x 379.5 lbs. = $132.83 
                     1 lb. 

Quantity available for $35 

Tomatoes: $35 x 1 lb.   = 41.18 lbs. 
                            $0.85 
Cucumbers: $35 x 1 lb.    = 100.00 lbs. 
                               $0.35 

Necessary yield per plant 

Tomatoes: 41.18 lbs. = 1.21 lbs./plant 
                  34 plants 
Cucumbers: 100 lbs.  = 3.03 lbs./plant 
                    33 plants 

 
 
Market: 
 

Cost of estimated garden 
production 

Tomatoes: $0.70 x 472.32 lbs. = $330.62 
                   1 lb. 
Cucumbers: $1.00    x 23 fruits x 33 plants = $253 
               3 fruits    1 plant 

Quantity available for $25 

Tomatoes: $35 x 1 lb.   = 70.00 lbs. 
                            $0.70 
Cucumbers: $35 x 3 fruits x 0.5 lb. = 52.5 lbs. 
                               $1           fruit 

Necessary yield per plant 

Tomatoes: 70.00 lbs. = 2.06 lbs./plant 
                  34 plants 
Cucumbers: 52.50 lbs. = 1.59 lbs./plant 
                     33 plants 
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XIII. DISCUSSION 

13.1 The Garden 

 The raised row method was chosen for this garden because of the decreased need 

for labor to loosen soil, the decreased soil compaction, and its success in areas with little 

to no irrigation (Solomon 2006). However, the rows did not maintain their shape over 

time; they tended to erode into the paths in the garden. This perhaps could have been 

prevented by making the rows wider and/or less tall. 

The lack of success of the directly seeded area of the plot was most likely due to a 

combination of strong, direct sunlight and lack of water. The plot receives direct sun 

throughout the day, which leads to the rapid drying of the soil, which is already receiving 

insufficient water. Because we were working in the dry season, the garden received little 

rain and the nearby river from which the water for the household is obtained had very low 

flow. The seedlings were better able to survive since they were in pots in the shade and 

the soil was therefore subjected to less evaporation of moisture. 

The superior performance of seedlings in compost rather than leaf litter confirmed 

our expectations due to the assumption that the compost would be more nutrient-rich than 

the leaves. After discussing with Amado, we decided that, in lieu of conducting an 

experiment whose results we could predict with some certainty, we would use compost 

on all of the plants and thus produce a larger quantity of produce for the community. We 

also added some leaf litter to the plants due to its moisture retention benefits (Schonbeck 

and Evanylo 1998). 
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 The failure of the tomato plants to show more growth could be due to many 

factors. The sun may have been too strong, the levels of fertilizers too low, the available 

water insufficient, the soil too heavy, and the seedlings too small and weak. 

 

13.2 Education 

 Both groups of children were enthusiastic about spending time with us each week. 

The first group had a much larger age span, making it difficult to teach an effective 

English lesson. The older kids had notebooks, and wanted lists of English vocabulary to 

study, but the younger children focused more on pictures and games. By the end of the 

summer, their knowledge of basic English greetings and simple vocabulary had increased 

sufficiently, and many of them enjoyed riding by the school on bikes and yelling “Good 

Morning!”. 

 However difficult the English lessons were, this group had the advantage of 

spending more time in the garden. We were consistently amazed that every child found 

some aspect of the garden that appealed to them; carrying water buckets, breaking up 

tough soil with machetes, digging up black earth by the river, or preparing the buckets for 

planting seedlings. This activity was part of their summer vacation, and the children 

simply enjoyed spending time together in the garden, or cooling off in the river.  

 We were surprised when we arrived at the school in mid-March to learn that 

school had started, and we now needed to teach English to preschoolers aged 3 to 7. We 

weren’t prepared for the transition, and during the first lesson we translated the school’s 

“Buenos Días” song into English. We spent the next week preparing for the preschool 

class, and arranged a couple simple English songs. Upon arrival the following Thursday, 
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we were happily startled when we realized that the children remembered the “Good 

Morning” song from the week before. The class became much more participatory, and 

along with teaching other English songs, we helped teach vowels and primary colors 

through simple art projects during the class. During the last internship week, we were 

each addressed as “Maestra” by the children. 

 We hope that by distributing the Mamá Tierra pamphlet to the families, they will 

continue to hold an interest in the composting and gardening project. 

 

13.3 Comparative Cost Analysis 

 If one accepts the estimates for total production of the tomatoes and cucumbers, 

the cost-effectiveness of home gardening is clear. However, these numbers are, by any 

accounts, optimistic; there have been, as there are bound to be, setbacks that decrease 

production, such as lack of fertilizer, lack of water, and presence of pests. It is also 

important to note that the yield estimates are based on production in North America, and 

the performance of the plants may vary widely as the climate varies. Unfortunately, 

research for agriculture in the tropics is not as thorough or accessible as it is for temperate 

climates. There also may be hidden garden costs, such as the replacement of broken tools, 

which did not arise during the course of this semester but may add to the expenses of 

future maintenance. When purchasing vegetables for the grocery store or market, there is 

also the hidden cost of transportation, which varies depending on the frequency of visits, 

and there is uncertainty in the prices, which vary depending on season and availability. If, 

however, we accept the total cost of creating the garden a $35 and the prices listed for the 

vegetables as general estimates, we have determined how much we would have to 
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produce in the garden in order for the operation to be a viable financial alternative to 

purchasing fruits and vegetables at the market. According to our data, we would need to 

produce either approximately 1-2 lbs. of tomatoes per plant or 1-3 lbs. of cucumbers per 

plant, or some combination of the two. This level of production is much lower than 

estimates for average yields and so would appear feasible even without ideal conditions 

(“Tomatoes”, “2003 Varity Trial”). 

            Aside from cost-effectiveness, there are many other non-monetary factors that 

should be considered when determining the benefits and costs of maintaining a 

community garden. There are the labor costs, which are unpaid and may be taking away 

from time which could otherwise be used for paid work. However, there are numerous 

benefits of gardening which cannot be easily accounted for financially. The produce 

grown in one’s own community without the use of chemical fertilizers or pesticides will 

be safer to eat, and since the fruits are grown in such close proximity to the home, they 

will also be fresher. There are also indirect benefits, such as the exercise attained through 

physical labor in the garden and, in communities like Semilla de Dios, there are 

educational benefits for children. It is also important to note that community gardening 

may not simply be replacing produce purchased from other sources; Madres Maestras 

stressed to us that for many poor families in La Colorada, fruits and vegetables are 

prohibitively expensive and the garden will provide nutrients that their diets would 

otherwise lack. 
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XIV. LIMITATIONS 
 
 During the course of the semester, we experienced limitations, both technical and 

social, that impeded our progress towards our objectives. The garden itself was limited 

primarily by the lack of water and the poor soils. The project started during the dry 

season, so there was little rainfall reaching the plot, and the nearby river which is the 

source of water for the school had such low water levels that our ability to water the 

garden was inconsistent during the best times and nonexistent for much of the semester. 

The soils in the plot were quite poor, and the school had produced very little compost 

with which we could augment the soil. This low level of compost was due primarily to 

the lack of participation of community members in the composting program. This 

problem was exacerbated by the fact that the school sees a complete turnover of families 

every year, meaning that compost education starts from zero every year, leading to 

difficulties in the long-term sustaining of a composting program; this obviously has 

repercussions on the ability of the community to then fertilize and maintain a garden. 

This deficit in compost led to relatively poor growth in the plants, and so Amado 

independently decided to apply a chemical fertilizer on the plot. This created a problem 

for us, putting two elements of our project at odds with each other; on the one hand, our 

goal was to create an organic garden to promote the use of compost and educate about 

sustainable agriculture, and the application of chemical fertilizers directly undermined 

this goal. However, another goal of the project was to produce food for the community, 

which without additional fertilizer may not have been possible. We also originally 

intended to conduct a minor experiment comparing direct seeding vs. seedlings and 

compost vs. leaf litter. However, the direct-seeded plants failed it was clear from early 
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stages that the compost plants were out-performing the leaf litter plants. We perhaps 

could have continued with the experiment but ultimately decided that the goal of 

provisioning of food for the community should come before a scientific experiment to 

which we already knew the answer. This issue of compromise between the needs of the 

community and our goals as students clearly central in this internship and arose multiple 

times throughout the semester. 

      Another obstacle during this project was our lack of familiarity with agriculture in the 

tropics and the relative scarcity of literature on the subject. Much of the available 

information was pertinent for temperate climates, but incorrect or irrelevant for gardening 

in Panama. 

      The comparative cost analysis also proved more difficult to carry out than originally 

planned, mainly because very few of the plants produced fruit. We decided to conduct the 

analysis based on theoretical yield, but even this was difficult to determine, since many 

variables can affect yield and the available data was generally for temperate climates and 

varieties. These factors combined meant that it was challenging to conduct the analysis 

with any reliability. 

      Finally, conducting the project with any real level of community involvement proved 

troublesome. We originally intended to conduct a workshop on composting and 

community gardening, but the adults in the community were largely unavailable to meet 

with us during the times that we were in La Colorada, making outreach and education 

difficult. We were able to have more interaction with the children in the community, 

although even this proved challenging, since half of our semester fell during their 

summer vacation. This meant that we met with one group of students during the summer 
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and with the preschool students of Semilla de Dios during the school year, thus limiting 

our time frame with both groups. 
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XV. CONCLUSION 
 
 The McGill/Madres Maestras 2009 internship in La Colorada was quite 

successful. We reinforced the communities understanding of composting and its benefits 

by creating an educational garden at the Semilla de Dios school. Through the creation of 

the garden, and planting seedlings, the benefits of organic compost were easily visible.  

We hope that the garden will soon start to produce bountiful vegetables that will be 

consumed by community members. 

 By including children in the community garden project, we encouraged a healthy 

relation with the land, and stressed the importance of health and nutrition. We also taught 

many English lessons to varying age groups. We developed strong relationships in this 

community, and we hope that the project can be continued in the future, allowing both 

the community of La Colorada, and students of the Panama Field Study Semester to grow 

together. 
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XVII. APPENDICES 
 
17.1 Budget 
 
 

Item Total Cost 

Transportation: Buses, Taxis $50 

Meals $100 

Materials: seeds, buckets, hose $35 

Pamphlet printing $27 

Total $212 
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17.2 Chronogram of Activities  
(January 8th, 2009 to April 24th, 2009) 
 
 January 8 

• Internship Cocktail 
 
 January 15 

• First meeting with Madres Maestras at the San Miguelito office 
 
 January 22 

• First visit to JAPAIC Semilla de Dios in La Colorada 
 
 February 3-4, 9 

• Research and writing of work plan and progress report 
 
 February 5-6 

• Travel to La Colorada 
• Conversations with Amado and Maxima about structure of the project 
• Inspect study site and determined garden plot 
• Break ground- tilled 8 meter x 8 meter plot 
• Research on tropical agriculture and brainstorm 

 
 February 10 

• Purchase seeds and buckets for planting seedlings 
 
 February 12-13 

• Continue breaking up soil 
• Divide garden into rows and sections for compost vs. leaves 
• Plant half tomato and cucumber seeds directly into ground 
• Plant other half of seeds into buckets to grow seedlings 
• Give first English lessons 

 
 February 19 

• Re-seed planted area 
• General garden maintenance 
• Give English lesson 

 
 March 5-6 

• Transplant seedlings into garden plot 
• Deem failure to directly seeded plants 
• Plant more seeds into buckets to grow seedlings 
• General garden maintenance 
• Give English lessons 

 
 March 7, 11 

• Informal internship presentation preparation 
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 March 12 

• Informal internship presentation 
 
 March 13 

• Begin work on comparative cost analysis on purchasing versus growing 
vegetables 

• Transplant seedlings into garden plot 
• General garden maintenance 
• Give English lesson 

 
 March 26-27 

• Comparative cost analysis on purchasing versus growing vegetables 
• General garden maintenance 
• Give English lessons 

 
 April 2 

• Comparative cost analysis on purchasing versus growing vegetables 
• Preparation of “Mamá Tierra” pamphlet 
• General garden maintenance 
• Give English lessons 

 
 April 13-15, 18-23 

• Creation of “Mamá Tierra” pamphlet 
• Research for final report 
• Write final internship report 
• Work on symposium presentation 

 
 April 22 

• Final visit to La Colorada 
• Presentation of “Mamá Tierra” pamphlet 

 
 April 24 

• Symposium presentation 
• Presentation of internship work to Madres Maestras 
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17.3 Mamá Tierra Pamphlet 
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