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Abstract

Punta Cabullones, an unutilized area home to many endangered species, is adjacent to the
impoverished community of Vallas Torres. Working with Para la Naturaleza, we developed a
plan to protect the fragile ecosystems while creating economic growth for the community. By
surveying the land, assessing community attitudes, and researching opportunities for economic
growth, we created a proposal for community-based management and tourism in Punta
Cabullones. We propose a community garden, a beekeeping initiative, trails for tourism, and

educational programming.
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Executive Summary
Background

Puerto Rico is facing an economic crisis with a crippling $72 billion debt and a 12%
unemployment rate (As Puerto Rican Economic Crisis Deepens, Supporters of Statehood See
Opportunity, 2015). Due to these dire circumstances, many Puerto Ricans are choosing to leave
the island in search of new opportunities elsewhere (Cohn, Patten, & Lopez, 2014). In addition to
the deteriorating economy, the environment has been suffering as well, with only 8% of its land
currently conserved, compared to upwards of 50% on surrounding islands (Para la Naturaleza,

n.d.).

Ponce, the second largest city in Puerto Rico, is no exception to the suffering economy
with over half of the inhabitants below the poverty line and a staggering 14.4% unemployed.
Within the municipality of Ponce, a sensitive ecological area, Punta Cabullones, has been
recently acquired by our sponsor, Para la Naturaleza (PLN). Ideally, Punta Cabullones will
provide economic income for the surrounding community of Vallas Torres through a community
garden and a beekeeping initiative while also conserving and protecting the fragile ecosystems.
However, the land is currently unutilized, and the local community does not have the necessary

knowledge to preserve it.

We developed a plan for community-based management and tourism in the Punta
Cabullones area. The goals of our plan are to:

e Create economic input

e Create community involvement in the conservation efforts led by PLN

e Educate locals and tourists about the significance of the unique ecosystems
e Conserve the natural environment of Punta Cabullones

e Promote ecotourism



Methodology

In order to develop a successful community-based management and tourism plan, we did

the following:

e Gained an understanding of the geography of the land

e Determined a potential plan for the use of the area

e Determined the cost of our plan and potential revenue for the local community
e Evaluated how our plan will impact the surrounding area

e Developed an educational program for locals and visitors

The methods utilized to achieve these objectives consisted of developing an area layout through
Geographic Information Systems (GIS) surveying, GPS mapping, and geographical observation.
We also determined the best options for community participation through research, analyzing the
societal effects on the community through communications with our sponsor, and creating an

educational program using knowledge gained during site visits.

In order to develop a plan for Punta Cabullones, we needed a clear understanding of the
geography of the area. GIS surveying and first-hand observation of the land gave us the insight

we needed to determine where to place gardens, trails, a visitors’ center, and other facilities.

Next, to incorporate community involvement, we researched the best ways for the people
of Vallas Torres to not only engage in the development of Punta Cabullones, but also improve
their economic standing. Based on our research and our site visits, we found that utilizing
community gardens and beekeeping for honey production would accomplish both of these goals.
Therefore, we employed literature review, interview, and cost analysis methods in order to
accurately articulate the best way for PLN to operationalize our proposal recommendations.

Finally, according to the information provided to us by PLN’s Elsie Aponte Florenciani,

we determined that the community needs educational outreach regarding conservation. Through



our visits at other PLN sites, we gained knowledge regarding typical educational programming,
signage, and tours.

Findings and Recommendations

Finding #1 — Vallas Torres is a discouraged, impoverished, and unmotivated community in
need of unity, income, and responsibility.

Through our correspondence with Ms. Aponte, we learned that the majority of the
community is unemployed, the youth are bored, and the neighborhood lacks proper access to
transportation, garbage disposal, and recreational areas. The people of Vallas Torres are looking
to “be united as a community” and obtain a source of employment and income (Florenciani,
2015).

Recommendation: We recommend creating a community-based management plan for the

Punta Cabullones site that includes a community garden, beekeeping initiative, and

tourism.

Finding #2 — A community garden will be an impactful form of community-based

management to generate income and give families a stake in the community.

Based on our site visit to Hacienda la Esperanza, we are confident a community garden
can be implemented and flourish in Puerto Rico’s climate. We calculated that giving each
household 128 square feet of gardening space has the potential to generate an average of $360 of
crops per year. Through our research we have found a substantial list of crops that are known to
successfully grow in this area (Table 2.1).

Recommendation: We propose providing each of the 53 families with four 4°x8’ plots in the

community garden for a total of 212 plots. Additionally, we recommend placing a

community orchard adjacent to the community garden.
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Finding #3 — Proper management and nectar sources will ensure that a beekeeping

initiative will be another successful form of community-based management.

Through contact with one of Puerto Rico’s major beekeeping corporations, we learned
that Perone hives best mimic the natural nesting behavior and minimize beekeepers’ interaction
with Apis mellifera scutellata, the most efficient honeybee species. Full bee suits and ample
amounts of smoke are necessary in order to protect those working with the bees. In order to
provide the bees with suitable flowers for foraging, we created a list of potential flowers to be

planted in a pollinator garden.
Recommendation: The Apis mellifera scutellata honeybee, Perone hives, and proper
management techniques should be implemented for successful honey production. In

addition, example flowers for the pollinator garden include the common sunflower,

Mexican marigolds, billygoat weed, and more may be found in Table 5.1.

Finding #4 — In order to reduce the boredom of the youth, we determined that soccer and
volleyball nets are cost-effective activities that could be implemented in a recreational area.

Research and analysis of various outdoor activities to alleviate the youth’s boredom
found that soccer goals would cost around $100-$150, and a volleyball net would cost $250.
Comparatively, a basketball court would cost upwards of $4,000 and playground equipment
would cost $5,000-$15,000.

Recommendation: We suggest providing soccer and volleyball nets initially in the

recreational area and potentially purchasing playground equipment with further

development of Punta Cabullones.
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Finding #5 — We determined the materials and locations of the trails at the Punta

Cabullones site.

Through our site visits and research, we analyzed various types of materials commonly
used in trails. Using GIS, GPS, and observation of our site, we designed the trail map and area
layout.

Recommendation: We recommend a trail design, including gravel and boardwalk trails, as

seen in Figure 5.2 and an area layout as seen in Figure 5.1.

Finding #6 — The existing Don Q Kiosk needs to be restored to its original state.

Based on the information provided by PLN and our site visit, we were able to analyze the
existing site design and create a 3D CAD model of the building. Once this model was created,
we used our experiences at other PLN sites to redesign the interior layout while maintaining the
historical significance.

Recommendation: We propose that the Don Q Kiosk is restored and repurposed as a
visitors’ center for the Punta Cabullones site as seen in Figure 5.3 and Figure 5.4.

Finding #7 — Educational programming is one method in which PLN promotes

conservational awareness and environmental learning.

Through our tours at other site visits, we determined that tours, open houses, and
workshops are common ways of getting visitors involved while teaching them the importance of
protecting natural ecosystems.

Recommendation: We recommend implementing educational programming such as guided

tours, workshops, and open houses as advertised in Figure 5.5. We designed potential

educational signage as seen in Appendix G.
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Project Summary Video

Click the image below for a short video summarizing our proposal
for the Punta Cabullones area:
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Naturaleza



https://youtu.be/diD01NYJiwg
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1 Introduction

Puerto Rico is facing an economic crisis with a crippling $72 billion debt and a 12%
unemployment rate (As Puerto Rican Economic Crisis Deepens, Supporters of Statehood See
Opportunity, 2015). Due to these dire circumstances, many Puerto Ricans are choosing to leave
the island in search of new opportunities elsewhere (Cohn, Patten, & Lopez, 2014). In addition to
the deteriorating economy, the environment has been suffering as well, with only 8% of its land
currently conserved, compared to upwards of 50% on surrounding islands (Para la Naturaleza,

n.d.).

Ponce, the second largest city in Puerto Rico, is no exception to the suffering economy
with over half of the inhabitants below the poverty line and a staggering 14.4% unemployed.
Within the municipality of Ponce, a sensitive ecological area, Punta Cabullones, has been
recently acquired by our sponsor, Para la Naturaleza (PLN). Ideally, Punta Cabullones will
provide economic income for the surrounding community of Vallas Torres through a community
garden and a beekeeping initiative while also conserving and protecting the fragile ecosystems.
However, the land is currently unutilized, and the local community does not have the necessary

knowledge to preserve it.

To begin the development of this project, we established two main objectives: to involve
the local community and to conserve the protected area. To complete these objectives, we had to
do the following:

e Take into account the community’s feelings of isolation and hopelessness
o Establish opportunities for the community members to gain a sense of

responsibility for the area and generate income



e Create an education plan for locals and tourists to be implemented by the people
of Vallas Torres

While research regarding conservation, ecotourism, and community-based management is
readily available individually, these topics are not often discussed collaboratively to be
implemented in one location. Utilizing our research on these three major topics and our findings
in Puerto Rico, we designed a plan that aims to establish a sense of responsibility among the
community, create an opportunity for income, and educate locals and tourists about important

conservation practices.

Development of this plan was broken down into three major steps. First, a layout for the
area was determined based on the geography of Punta Cabullones. Next, using our research,
findings, and correspondence with key contacts, we established a proposal for community-based
management, including gardens and a beekeeping program, in order to give the community a
stake in the plan. Lastly, we developed programs to educate locals and tourists about the
ecosystems themselves and the appropriate techniques required for conservation. These three
major objectives will produce a means for economic growth through land management and

ecotourism based in Punta Cabullones.



2 Background

This chapter provides the background information relevant to developing a plan for
community-based management and tourism in the Punta Cabullones area. Our plan aims to
create economic input, promote ecotourism, conserve the natural environment, educate locals
and tourists about the significance of the unique ecosystems, and create community involvement

in the conservation efforts led by PLN.

2.1 Ponce: History, Demographics, and Culture

When studying in an unfamiliar place, it is important to gain an understanding of the area
and its people. Insight and understanding fosters cross-cultural communication and promotes the
sharing of information and experiences (Deeks, 2004). This type of sharing is integral for

understanding the community attitudes in the area of study, Ponce, Puerto Rico.

The city of Ponce, located in the municipality of Ponce, is Puerto Rico’s second largest
city with a population of 166,327 people (Current Ponce, Puerto Rico Population, Demographics
and stats in 2014, 2015, n.d.). Ponce struggles economically, with a median household income of
$17,211, compared to the median income for all of Puerto Rico, $19,624. Over half of the
population of Ponce (50.9%) is considered to be below the poverty level and only 72.3% of
Ponce’s population attains a high school level education or higher (Ponce Municipio, Puerto

Rico, 2010).

Within the municipality of Ponce is the community of Vallas Torres. This community,
which has 53 homes, lacks employment, recreation, and unity. In order to give the people of

Vallas Torres income and community involvement, developing and conserving Punta



Cabullones, a protected natural reserve two and half miles south of Vallas Torres, is one of

PLN’s current projects (GoogleMaps).

2.2 Punta Cabullones: Geography and Geology, History, and Importance

Punta Cabullones is a conservation area located in the municipality of Ponce, Puerto
Rico. The designation, Punta Cabullones, also includes the areas known as La Esperanza and Las
Quintas. It is a land area managed by PLN and covers about 670 acres (La Esperanza-Las

Quintas Natural Protected Area, 2014).

The protected area of Punta Cabullones plays an integral part in protecting Puerto Rico’s
coastline and its endangered species. This area is incredibly unique and fragile. It is an ecological
area that contains wetlands, tidal marshes, and a small fringing reef, along with two mangrove
channels, one on the east and one on the west side (Bourque, Digeser, Partridge, & Yatim, 2012).
The geology of the area, consists of: beach deposits (sand, gravel, and shell fragments), coral
reefs, and swamp deposits (clay, silt, and organic materials), as seen in Figure 2.1 (Glover,
1977). The geography and geology of Punta Cabullones is important to consider when

developing trails and facilities.
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Figure 2.1 — Generalized Surface Geology of the Punta Cabullones Study Area

(Glover, 1977).

In the 1980s, the U.S. Fish and Wildlife Service designated Punta Cabullones as a coastal

barrier because it acts as a buffer zone to alleviate the effects of storm surges and other natural

phenomena. In 2003, the area was set aside as a wetland reserve “as part of the wetlands

mitigation effort required by Federal and State agencies to compensate for the negative effect of



dredging the Ponce Bay to build the Las Américas Transshipment Port” (Rodriguez-Martinez &
Soler-L6pez, 2014, pp. 1-2). This port improved the export and import of goods into Ponce by
making the area a major transnational center. However, by the mid-1900s, “Punta Cabullones
had an average progradation rate of 5 feet per year, the highest of any coast in Puerto Rico”
(Rodriguez-Martinez & Soler-L6pez, 2014, pp. 51-53). Progradation occurs when a river delta
expands farther out into sea over time (Dictionary, Grammatical Category of Progradation,
2015). Because progradation is already being documented on the southern shore and in Punta

Cabullones, it is clear that the area needs increased protection.

As a coastal barrier habitat, Punta Cabullones supports a tremendous variety of
organisms. These wetlands are vital for the feeding, spawning, maturing, nesting, and resting of
millions of fish, shellfish, birds, and mammals. Without this coastal barrier, the organisms and
coastline would both suffer. Punta Cabullones is a buffer from erosive waves, high winds, and
hurricanes due to the complex system of mangroves on the coastline (The United States
Committe on Banking, Finance, and Urban Affairs, 1990, p. 13). For more information on the

history of Punta Cabullones refer to Appendix A.

2.3 Ecosystems in the Conservation Area

In 2014, The Conservation Trust of Puerto Rico acquired the Punta Cabullones area in
order to conserve the fragile ecosystems. The Conservation Trust then gave PLN the
responsibility of conserving the land while increasing tourism and educating both locals and
tourists. For more information regarding PLN, refer to Appendix B.

In the Punta Cabullones conservation area, there are many unique ecosystems that are
native to Puerto Rico. However, there are two specific ecosystems that are very important for

protecting the island: mangroves and marshes. Both provide a base for a distinctive ecosystem of



plants and animals while protecting the coastline of Puerto Rico. These ecosystems in Punta
Cabullones need protection due to the past human interactions that have endangered them. They
are also a main attraction for tourists visiting Puerto Rico and, therefore, can contribute to

economic input into the community if preserved correctly.

2.3.1 Mangroves

Mangroves are defined as “any tropical tree or shrub of the genus Rhizophora, the species
of which are mostly low trees growing in marshes or tidal shores, noted for their interlacing
above-ground adventitious roots” (Mangrove, n.d.). There are 80 different types of mangroves
across the world and four types in Puerto Rico (Marine Life, n.d.). Mangroves are the base of the
ecosystems that they grow in, providing food and nutrients to an entire food chain. They provide
a habitat for many animals, from small organisms, such as earthworms and algae, to the larger

animals, such as birds and reptiles (Miller & Lugo, 2009, pp. 203-204).

Figure 2.2 — Mangroves

(St. John, 2014)



Mangrove forests cover about 25 million acres of land across the world while covering
about 75% of the tropical coastlines between 25° N and 25° S (Miller & Lugo, 2009, p. 205).
The intricate design of mangroves’ root systems makes mangrove forests a necessity for
protecting the coastline of Puerto Rico. A mangrove forest with a density of about 30 trees per
.01 hectare (1090 square feet) with a depth of about 100 meters (330 feet) can reduce a
hurricane’s damage to a coastline by 90% (Mangrove Forests, n.d.). Mangrove forests also slow
down the speed of the water approaching the shore during high tide to prevent the erosion of the

coastline (What is a "Mangrove" Forest, 2014).

The four different types of mangroves in Puerto Rico are red, black, white, and
buttonwood. Red mangroves, the most commonly found species in Punta Cabullones, release
nutrients that color the water red, giving them their name (Marine Life, n.d.). The mangrove
population in Puerto Rico and across the world has been greatly reduced due to human
interactions. In Puerto Rico, the mangrove population decreased by 45% during the agricultural
era (1800-1940). The population decreased again during urbanization in the 1960’s and 1970’s
(Martinuzzi, Gould, Lugo, & Medina, 2009, p. 78). However, due to conservation efforts, the
mangrove population grew by 12% between 1977 and 2002, but it still has not returned to the
population that it was before the settlement of Puerto Rico (Martinuzzi, Gould, Lugo, & Medina,
2009, p. 79). Though the Department of Natural and Environmental Resources (DNER) of
Puerto Rico declared mangroves a protected species, they are still being damaged due to the lack
of education about their ecological importance and the laws that protect them. In addition, there
is very limited law enforcement available to protect the mangroves (Miller & Lugo, 2009, pp.
207-209). Therefore, it is imperative that conservation efforts are implemented in Punta

Cabullones in order to protect its mangroves.



2.3.2 Tidal Marshes

In addition to mangroves, tidal marshes are another important ecological feature for
protecting Punta Cabullones and other coastlines. A marsh is defined as “a tract of low wetland,
often treeless and periodically inundated, generally characterized by a growth of grasses, sedges,
cattails, and rushes” (Marsh, n.d.). Tidal marshes are marshes which are located on the coastline
and are affected by the tides of the ocean. Tidal marshes supply a habitat for a large variety of
microorganisms and vegetation (Marshes, 2012). Protecting coastlines across the world, tidal

marshes can be freshwater, brackish (somewhat salty), or saline (salty). Each type of marsh

provides a habitat for unique types of vegetation and animals (Marshes, 2012).

Figure 2.3 — Tidal Marshes



Tidal marshes function similarly to mangroves in the way that they protect the shoreline
from erosion and slow down incoming waves during storms. Additionally, coastline marshes
absorb many essential nutrients from the land and rivers before they spread to the ocean. These
nutrients are vital for the growth and development of the plants and animals. However, without
proper conservation, the collection of runoff leads to high concentrations of pollutants from
fertilizers and construction sites as well as sulfur from the surrounding seawater. An increase in
pollutants into the ecosystem can lead to bioaccumulation of chemicals, such as mercury, which
then enter the food web (Greenburg, Maldonado, Droege, & McDonald, 2006, pp. 680-683).
Thus, these consequences must be avoided by educating the locals on the appropriate ways of

conserving tidal marshes, a habitat to many threatened species.

2.4 Threatened Species

Punta Cabullones’ ecosystems are home to 84 species of animals and 85 species of
plants. 77 of the 84 species of animals in the area are birds. Some of these birds have been
labeled as vulnerable, threatened, endangered, or critically endangered (La Esperanza-Las
Quintas Natural Protected Area, 2014, pp. 13-14). While loss of habitat threatens many species

of birds, waterfowl are mainly threatened due to illegal hunting.

2.4.1 lllegal Hunting
In 2009, the DNER tasked a WPI 1QP team with developing initial plans to turn Punta

Cabullones into a hunting and fishing grounds (Bourque, Digeser, Partridge, & Yatim, 2012).
However, before the plan was implemented, hunting and fishing was made illegal on this land
when Punta Cabullones was acquired by PLN. Nonetheless, illegal hunting of waterfowl exists
due to DNER’s initial plan. “This activity in contrary to the conservation goals set for La

Esperanza...poses a security risk for users that could visit the property for educational and

10



recreational purposes” (La Esperanza-Las Quintas Natural Protected Area, 2014, p. 23). Hunting
not only poses a risk for the users of the area, but also threatens the species of birds, which have

been labeled as vulnerable to critically endangered.

2.4.2 Local Birds

Appendix C contains a table of all of the birds that can be found in Punta Cabullones
throughout the year. Some of these birds are endemic, such as the Adelaide’s Warbler and the
Puerto Rican Spindalis. Others, such as the Prairie Warbler and the Short-billed Dowitcher, are
migratory. The table also includes the level at which each bird is threatened. For example, the
Brown Pelican is Commonwealth Endangered and the Caribbean Coot is Commonwealth

Threatened.

2.5 Education

It has been established that when community members have input and take part in the
development of an area, they are more likely to consider and resolve environmental concerns
(Armitage, 2005). Education is one way in which community members may become involved in

their environment and the protection of all the endangered species that live there.

According to the United Nations Educational, Scientific and Cultural Organization
(UNESCO), environmental education is described as a “learning process that increases people’s
knowledge and awareness about the environment and associated challenges.... and fosters
attitudes, motivations and commitments to make informed decisions and take responsible
action.” (Solomon, 2010). Community responsiveness to environmental issues is positively
affected by community-based environmental education because this type of learning not only
builds on individual knowledge, but also creates a sustainable infrastructure for change. Long-

term, voluntary actions are more likely to be implemented in conservation practices by those
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who have learned through educational strategies like employee training, workshops, and one-on-
one demonstrations (Dietz, 2002, pp. 161-162). Teaching people about their surroundings will

motivate them to maintain the integrity of the natural areas.

For example, in a German study, an experiment was performed to test whether or not
environmental and ecological education increased students’ concern and awareness Of the
ecosystem while changing their behaviors concerning conservation. During the study, one group
of students participated in a 1-day field trip to the Bavarian Forest National Park while another
group participated in a 5-day residential educational program. In both test groups, outdoor
lessons with biological themes and structured participatory learning activities took place. One
major difference was that in the 1-day test group, simulations of environmental activities were
performed, while the 5-day group utilized the longer trip to complete biological experiments.
The results of the experiment showed that both groups of children made significant gains in
environmental knowledge. However, students in the 5-day program “were more willing to plan
and take action toward the environment with this change remaining constant for a 6-month
period” (Bogner, 1998). Also, the participants of the 5-day program were found to have more
positive attitudes towards nature, which correlated to an improved behavioral response to
conservation. This experiment demonstrated that long-term environmental education can

increase one’s ability and willingness to preserve the environment.

2.6 Community-Based Management: Definition and Successes

Similar to education, community-based management is a way locals can become involved
in conservation. Instead of creating interest as education does, community-based management
creates a sense of responsibility for conserving the environment (Singh, Timothy, & Dowling,

2003).
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Community-based management is an unconventional “bottom up” plan for dealing with
both ecological and economic struggles that a community faces. A traditional “top down” plan is
implemented by the government, where economic and ecological concerns are dealt with
separately. These plans are executed with little input from the locals or consideration for the
community. Top down plans have limited success, as they often fail to account for the
viewpoints of those they are aiming to assist. Community-based management is an approach that
takes into account the community’s needs, views, and opinions and has the capacity to deal with
the many objectives a community may have (Senyk, 2005, p. 5). This style of management is
commonly used to make the most of natural resources in and around a community. The
collective empowerment that occurs through community-based management aims to aid in
overcoming poverty by various tactics including sharing knowledge and community involvement

(International Foundation for Agricultural Development, 2006).

A 2008 article in the Forest Ecology and Management journal compared neighboring
government protected areas in Central Mexico. One, named Zona Maya, had a community-based
resource management plan in place, while the other, La Montafa, did not. Historically, Mexico’s
plans for protected areas have ignored community members’ needs. However, Mexico also offers
“some of the most successful examples of community-based forest management...that had a
positive impact regarding forest conservation” (Edward A. Ellis, 2008). The economy of Zona
Maya relied heavily on the land due to the implementation of community forestry management.
It was found that the plans implemented in Zona Maya were conducive to conserving the area by
maintaining forest cover and counteracting deforestation despite the higher populations and

infrastructure (Edward A. Ellis, 2008).
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Another example of successful community-based resource management comes from the
management of mangroves in southeastern Thailand. The mangroves are located in the coastal
community of Ban Pred Nai. The locals have been practicing community-based management
since 1986 when a group of villagers teamed up to fight off corporate harvesting of shrimp and
other resources in the local mangrove forests. Some of their actions included forming the Pred
Nai Community Forestry Group, informally patrolling the mangroves, and using the mangroves
as a source of income (Senyk, 2005, pp. 16-19). The Pred Nai Community Forestry Group
successfully halted destructive corporate agriculture and implemented many conservation
methods. These actions have conserved the local mangrove forest, one of the only remaining
mangrove forests in the area. Poverty was reduced and there has been an overall increase in
“community well-being” (Senyk, 2005, p. 38). PLN emphasized that it is necessary to create a
plan utilizing community-based management in order to establish a sense of responsibility to

assist in conservation of the area.

2.6.1 Community Garden

A community garden, common in urban areas that have little space for personal gardens,
is any piece of land that is gardened and maintained by multiple members of a community. These
gardens are an effective way to foster community-based management, allowing locals to plant
and take care of plots of land within a specified area. The designation of the plots of land is up to
the discretion of the residents, however “the gardens are usually used for horticulture, small-
scale food production, cultural and social gatherings and art events” (Eizenberg, 2011). Not only
does community gardening produce crops for use by the community (for eating or selling), but

also it helps to “generate a sense of ownership and control over the living environment”
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(Eizenberg, 2011). Much like community-based management, community gardening “helps

forge a sense of belonging towards the overall community” (Neo & Tan, 2009).

Two studies of community gardening, one in urban Singapore and the other in New York
City, found that “the production of community gardens changed the status of these residents
within the urban power structure” (Eizenberg, 2011). It was noted that the gardens enabled
community members to increase their socioeconomic status. Finally, community gardens “also
serve an educational purpose” (Neo & Tan, 2009) by educating community members (typically
children) about gardening practices and where their food comes from. These gardens benefit
communities in numerous ways, from fostering ownership to creating a source of food and

economic income.

It is important when considering a community garden option to also take into account the
variety of fruits and vegetables that can be grown in a climate like Puerto Rico’s. Because it is
located in the tropics, average temperatures are around 80°F year round and “most land areas lie
at low or middle elevations where there is no frost hazard” (Winters & Miskimen, 1967, p. 1).
This means that a wide range of food products can be cultivated and grown crops during all 12
months with generous sunshine most days. For example, during the warm and rainy season
(May-October), tropical fruits flourish in Puerto Rico. Bananas, papayas, mangos, citrus fruits,
coconuts, pineapples, avocados and even strawberries are grown across the island (Gwenn,
2009). In contrast, during the relatively dry season (November-April), most vegetables can be
grown. A full list of vegetable options that would be successful in Puerto Rico can be seen below

in Table 2.1.
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Table 2.1 — Vegetable Varieties Likely to Succeed in Puerto Rico

Crop

Variety

Remarks

Asparagus

Mary Washington

Can be grown from seed or divisions

Bush Green Bean

Black Valentine, Bountiful, Contender, Improved Tendergreen, Stringless
Green Pod, Tendergreen, and Puerto Rico improved white varieties, such as
Bonita

Bush Lima Bean

Burpee Bush, Fordhook 242, Fordhook Bush

Beets Crosby Egyptian, Detroit Dark Red, Early Wonder, Improved Blood Red Other varieties may perform satisfactorily.
Tops of all these table varieties may be used
for greens.
Broccoli Calabrese, Propageno
Mustard Florida Broad Leaf, Fordhook Fancy, Tendergreen (mustard spinach) Other varieties probably are as suitable.
Curled varieties are likely to harbor insects
Okra Clemson Spineless, Gold Coast, Louisiana Evergreen, Perkins Spineless, White Clemson Spineless, Gold Coast, Louisiana
Velvet Evergreen, Perkins Spineless, White Velvet
Onion Bulb Red Creole, Texas Early Grano, White Creole, White Grano, Yellow Bermuda Seed must be fresh
Parsley Extra Curled Dwarf, Moss Curled, Paramount, and plain or single Extra Curled Dwarf, Moss Curled,

Paramount, and plain or single

Edible Podded-Pea

Dwarf Gray Sugar, Manoa Sugar, Melting Sugar

Last is a white-seeded variety that may be
eaten as shelled peas

Pepper Blanco del Pais, California Wonder, Chato, Corozal, Yolo Wonder, First has thin pale-green flesh
Yolo Wonder L
Pumpkin Alagold, Large Cheese, Small Sugar First is superior in flavor
Radish Earliest Scarlet Button, Scarlet Globe Sparkler, White Icicle
Soybean Hardee, Improved Pelican, Lee, Semindle
Squash Black Zucchini, Borinquen, Butternut, Camaguey, Cocozelle Bush, Fortuna,
Golden Straightneck, Yellow Summer Crookneck
Sweet Corn Improved USDA-34, Puerto Rico 50 Perform satisfactorily at low to medium
altitudes only
Tomato Campbell 146, Floralou, Homestead 24, Indian River, Manalucie, Marglobe, Hybrids have not been thoroughly tested in
Michigan State Forcing, Pritchard, Roma, Rutgers, Seleccion Platillo Tropics
Turnip Purple Top White Globe, Shogoin Second is a foliage turnip, grown largely for
greens.
Yam Agua, Congo Yellow, Guinea, Guinea Yellow, Mapuey Morado, Potato, Purple

Ceylon, Tongo

(Winters & Miskimen, 1967, pp. 10-13)
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2.6.2 Bee/Honey Production for Community

Another way in which community-based management may help relieve economic crisis

and aid socioeconomic constraints is through local beekeeping and honey production.

Due to the nature of beekeeping, it is a “low-cost, sustainable activity with minimal
environmental impact” (Nel, lligner, Wilkins, & Robertson, 2000, p. 28). It is considered a low-
cost option because other than the maintenance, hive construction, and honey extraction, there is
little physical or economic input for beekeepers. The practice is sustainable in that, beekeeping
promotes environmental conservation by using little land and enhancing pollination of
indigenous plant species. Finally, there is minimal