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Abstract This article discusses the urban farming program at Sekolah Master in Beji, Depok,
Indonesia, which aims to provide the community with broader benefits, such as
economy, education, and increased nutritional value. The project involves planting
method that was introduced to this school community. The program itself consists
of several stages, starting from the preparation—dissemination of the program and
designing a plan for the greenhouse, the implementation—constructing the greenhouse
and installing the automatic water system, planting the vegetation, and monitoring
and evaluation of the program. Eventually, an evaluation of the successful program
is required to determine whether the program can be implemented in the following
year. As a result of the evaluation, the program has succeeded in completing several
objectives. The urban farming program has also benefited the community through the
natural science education program and also increasing nutritional value. Therefore,
such programs should be continued in the following years so that the impact can be
broader and more progressive.

Keywords: urban farming; greenhouse; natural science education; increasing nutritional value; social
community; sustainability.

1. Introduction

Urban agriculture is currently considered a solution to overcome air pollution in urban areas
and a solution for adapting to climate change. According to De Zeeuw (2011), urban agriculture
plays a significant role in greening cities and improving the quality of the city’s microclimate,
while stimulating productivity by reusing waste organic and reducing excessive energy usage.
Agriculture urban areas are also very beneficial for environmental sustainability, reduce
pollution air, and create beauty and coolness in people’s residences (Cahya, 2014). Therefore,
the existence of urban agriculture not only improves air quality but directly reduces the burden
on the city in accommodating garbage from the home ladder and industry.

Dueto the very fastinfrastructure development, large population and high levels of urbanization,
there is a decrease in the agricultural land area, which then contributes to the continuous decline
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of agricultural production. It is estimated that 65% of the Indonesian population is living in
the city (The World Bank, 2018). Reduced agricultural land converted into settlements and
industrial land has become a threat and challenge for Indonesia to be an independent nation in
food provisioning. Indonesia can be prone in terms of food security. This is indicated by the
number of food insecure populations with a consumption level <90% of recommendations of
2000 kcal/day and consumption level <70% of recommendations which are still quite large,
36.85 million and 15.48 million people in 2002. Furthermore, the situation is also worsened by
a large number of malnourished children under five, i.e., 5.02 million and 5.12 million people
in 2002 and 2003 (Cahya, 2014).

Urban farming is also good to increase economic value not only for nutrition and the
environment. Studies on city farms in the yard of Philadelphia found that communities with
low income who have yards can save expenses for food USD150 per planting season on average
(Pinderhughes, 2004). On the other hand, there is a need for productive planting, not only for
nutritious consumption but also to improve the environment’s air quality and soil conditions.
The use of yard land for horticultural crops (vegetables, fruits, and ornamental plants), spices,
medicines, herbs, etc., can benefit the owners of the yard in particular, as well as the benefits
to the general public. Urban farming arguably can be one of the city’s national policies to
increase impact.

In Indonesia, the development of a region is always accompanied by increased economic
growth and community welfare. Economic growth in the region is dependent on the excellence
or competitiveness of sectors located in the region. Growth in people’s welfare is consistent
with the literature’s definition of social growth, including the development in the fields of
health, education, and housing (Pudjianto & Syawie, 2015). This paper sees nutrition as a
further issue that exists in urban areas. The number of nutrition problems in urban areas is
greater than the number of nutritional problems in rural areas (Dwiningsih & Pramono, 2013).
One of them is the fact that the overweight problem among adolescents in urban areas is worse
than in rural areas. As a result, there is a need to diversify foods for adolescents in urban areas,
in particular vegetable consumption.

The acceleration of urbanization and city development in Depok will certainly cause various
problems. Significant increases in urban population without the support and offset by the
amount of food supply, employment, housing, facilities, and infrastructure, law enforcement
officials, etc., are issues that must be handled properly. With these conditions, the government
or residents of urban areas should begin attempting to meet the nutritional needs of their
citizens while improving environmental conditions to create a healthy and quality environment
(Noorsya & Kustiwan, 2013). Thus, urban farming is once again one solution to the problem.

This article aims to discuss the results of the urban farming program conducted at Sekolah
Master in Beji, Depok City. The program aimed to provide broad community benefits in
terms of economy, education, and increased nutritional value, with a focus on educating
about natural science. Sekolah Master was established in 2013. It is located in Kemiri Muka
in Depok and has been active in the community for seven years, working to improve the
health, education, and social well-being of the surrounding community. Every year, Sekolah
Master organizes various activities such as a school for street children, a reading park,
parenting for parents, regular health checks, and various other social and religious activities.
This urban farming program is being held at Sekolah Master to provide broad community
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benefits in terms of economy, education, and improved nutritional value. We chose Sekolah
Master because it has many students from the streets who are educated and nurtured, and
they need to be developed in terms of economy, education, and nutritional value so that the
goal of urban farming can be met.

2.  Urban Farming and Greenhouse

Historically, urban farming appeared in the era of ancient Egypt where waste from society
at that time was used for agriculture. Afterwards, at the beginning of the 19th century, the
concept of individual or allotment gardens in Germany. During World War I and 11, the
United States, Canada, and England develop gardens filled with various vegetables and
fruit plants. At that time, agriculture in urban areas is intended to fulfil the food needs of
the world war.

According to the Food and Agriculture Organization, urban agriculture is an industry
that produces, processes, and markets biofuels and products, particularly in response
to the daily demand of consumers in urban areas (Food and Agriculture Organization,
2008). It applies the method of intensive production, utilizing and recycling resources and
waste in urban areas to produce a variety of crops and livestock (Smit et al., 1996). Other
definitions of urban farming can also include agriculture and animal husbandry that are
available in and around the city.

In the application of urban farming, several gardening methods can be used. These
gardening methods are strategically chosen based on the context in which urban farming
takes place. Several methods, techniques, and mediums of gardening in urban farming
can be employed. The first method is verticulture, which is a system of plant cultivation
stratified or stacked upwards. This planting method requires a place for plants to then be
arranged vertically. The purpose of vertical is to make optimal use of narrow land. Planting
vertically has a level of difficulty that depends on the model and additional systems used.
In the simple model, the basic structure used is easy to follow and the materials are easy
to find, so it can be applied in homes.

The second method is tabulampot (abbreviation of Tanaman Buah dalam Pot). Tabulampot
is a method of growing fruit plants in pots and is one of the urban farming techniques
that can answer the small space area problem. The fruit plants chosen are usually tall
with deep roots. This plant needs space to grow quite large. This is of course difficult
for an urban population with very limited land. The best plant variant that utilizes this
method is vegetable variants. This method have expanded across contexts, both in terms
of technology and the number of plant species fruit that can be used as tabulampot. Almost
all types of plant fruit can grow in tabulampot form, but not all tabulampot can produce
fruit. Because even though it can grow fertile, certain types of plants have not been able
to bear fruit in tabulampot environment. Several types of tabulampot can be cultivated
and the success rate of fruiting using tabulampot is categorized into easy, difficult, and
has not succeeded.

The next gardening method is done through selection of planting medium. The selection

of planting medium is one of the keys to doing urban farming planting. The planting
medium is a matter that is used to grow plants, root positions, or roots that will grow and
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develop. It is often used to keep the roots in place so that the plants can stand securely on
the media and support the plants. There is also a possibility to use planting media made
from mushroom bag log waste. Such medium is selected to also address the issue of
garbage in urban areas. Waste bag log mushrooms are typically made from a combination
of materials including sawdust, bran, lime, and casts (Susilowati & Raharjo, 2010). The
waste bag log mushroom’s content is still suitable for use as a planting medium.

Lastly, the greenhouse method utilizes a building for cultivating plants that has a
translucent roof and wall structure (Ponce et al., 2014). Initially, the term greenhouse
was used in the process of crop production in subtropical areas because during winter the
plants in the structure always looked green all year-round while outside the plant house
the plants could not survive. This can happen because the temperature inside the plant
house is higher than the temperature outside. A greenhouse is a building that transmits
solar radiation and its efficiency depends on the location, structure, and planning of the
greenhouse (Kumar et al., 2011).

3. Methods

The methods used in this urban farming program to achieve the goals, which is carried out
in several stages that are conducted in a one-year time frame. It consists of three stages,
namely the preparation stage, implementation stage, and monitoring and evaluation stage.

3.1. Preparation stage

The first activity is dissemination of urban farming, which aims to create good
communication with the community. It is a concern that public awareness and knowledge
about how to plant, especially the idea of urban farming. Therefore, it is necessary to
communicate with the community first. The dissemination process builds community
interest in playing a role and being involved in the program (Hadiyanti, 2008). When
a good relationship with the community is formed, this program will most likely be
smoother to be conducted. This activity is expected to provide people with knowledge of
the potential of urban farming and to gain their awareness and knowledge about how to
plant and manage urban farming. Through the activity, the member of the community can
get the benefit to increase their economic, educational and nutritional value, and awareness
and knowledge of urban farming and quality environment. The dissemination in the
community empowerment program helps improve the understanding of the community
and related parties about the program of urban farming. The goal of this dissemination is
to provide expert training and practice for students and residents in the Sekolah Master
area on how to plant and manage urban farming.

The dissemination activity consists of two steps. The first step is to meet and discuss
the program with the community, consisting of students, the administrator of Sekolah
Master and the residents around the Sekolah Master. The second meeting is made for the
training of urban farming. There are around 50 people joined the meeting— students and
the administrator of Sekolah Master. There are 14 students who attended online session
and 35 students who attended offline session. Due to COVID-19, the training must be
held online using zoom meetings. This training is taught by an expert in agriculture.
The expert shared the importance of urban farming, and how to plant and care for crops
in a greenhouse. The sharing session is very useful to reach the goal of this program
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so the community could have the knowledge of planting and caring for the crops, and
constructing a greenhouse.

Figure 1. Offline and online dissemination of urban farming to the Sekolah Master community

Before and after the early discussion and training, the participants of the training were
given a questionnaire as a pre-test and post-test regarding their know-how of urban
farming. After the dissemination, the questionnaire was filled out to see the condition
of the respondents. These measurements are conducted quantitatively to obtain primary
responses from the community about urban farming, the benefit of urban farming, the
understanding of planting and maintenance of crops, as well as the environmental quality.

In subsequent to the dissemination activity, the next activity is planning and designing
greenhouse in Sekolah Master. This activity aims to plan and prepare the construction of
the greenhouse that is to be built in Sekolah Master. A master design of a greenhouse was
created for the Sekolah Master to ensure a systematic urban farming development program
in the future in Sekolah Master. The location for greenhouse must have access to daylight
all day, although not all plants need daylight all day. However, this can be circumvented by
using a net on the roof and places that are easily exposed to raindrops. For plants that need
a little amount of water, the greenhouse is designed with a net as well. The position of the
greenhouse is also adjusted to the position of the school building according to several of the
requirements that have been discussed in Sekolah Master. Eventually, the final position is
on one of the school building’s rooftops to maximize building function and small space area
because there aren’t many free space areas in Sekolah Master.

= > W =

T iy el e

Figure 2. The design for the urban farming program
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This community project is a response to the condition of the Sekolah Master, in particular,
to improve economic and environmental quality. This project is followed by designing the
greenhouse layout, and the construction of the greenhouse and the automatic watering
system. With this project, it is hoped that the community can succeed in harvesting crops,
combined successfully with natural science education sustainably.

3.2. Implementation stage

The planning and construction stage of the greenhouse buildings and watering
installations aim to provide a place for planting as well as to make it easier for students
and administrators to learn and nurture the crops. This greenhouse is planned for a series
of urban farming activities in the small areas in Sekolah Master, calculating a long-term
goal which is a productivity increase in urban farming. When the plants are watered
correctly at the right time and intervals, the plants will maximize the crop yield. The
greenhouse is built for vegetables; thus, the watering system does not need to provide a
lot of water but at a particular time (Gonani et al., 2011).

The design of the greenhouse depends on the plant variation, location, structure, and layout of
the greenhouse. The greenhouse must be well designed to maximize the production of the crops
and also to maximize small areas of free space. Plant like vegetable does not require a high
intensity of sunlight and water, so nets can be used to reduce sunlight, protect from raindrops,
and reduce insect attacks. An automatic watering system is designed in this greenhouse to
maintain fertility and water content.

The implementation of planting process aims to put into practice what was learned during the
dissemination activity. This is the initial process of demonstrating urban farming. The crops
planted are types of crops, i.e., kale, lettuce salads, bok choy, and leeks. In this program, the
planting use fabulampot to save space and a combination of planting media. Tabulampot is
considered easier and can be arranged neatly as they use the pots. This would be a benefit,
as such an arrangement is quite simple and beautiful. After planting the vegetables, the
participants start to maintain the greenhouse and nurture the planting.

On the other hand, the planting media used had to meet certain criteria, such as not containing
insects, diseases, or weed seeds (Gonani et al., 2011). It also should be able to retain water and
also able to dispose of or drain excess water, being crumbs, and be porous (loose) so the roots
could easily grow through the planting media. The acidity should also be maintained, as the
higher the degree of soil acidity (pH), the better the soil quality. For vegetables, slightly more
acidic soil is needed than neutral soil pH.

The requirements of a good breeding media are light, cheap, easy to get, porous (loose), and
fertile (rich in nutrients). Planting media materials can be made from a single material or a
combination of several materials, as long as it still serves as a growing medium (Prastowo
et al., 2006). However, on this occasion, the planting media is made from waste bag log
mushrooms and other material mixtures, taking into account the value of nutrients and soil
surfaces. As a result, this also addresses the issue of garbage in urban areas. Waste bag log
mushrooms are typically made from a combination of materials including sawdust, bran,
lime, and casts (Susilowati & Raharjo, 2010). The waste bag log mushroom’s content is still
suitable for use as a planting medium.

https://doi.org/10.7454/ajce.v6i2.1159
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Figure 3. The construction of greenhouse and installation of automatic watering system.

3.3. Monitoring and evaluation

The activity is conducted to monitor the progress of the crop maintenance performed by
the students and the greenhouse volunteer in Sekolah Master. Important points that must
be monitored are the time and interval of watering, the sun exposure and its intensity,
and fertilization. When it is monitored properly, the plants can produce maximum results
when harvested. Monitoring is done to keep track of the plant development process. So
that when the plants are harvested, the students and the Sekolah Master can produce the
best results possible.

The evaluation was conducted to find out the results of the program and the program’s
effect on the environmental and social quality improvement as indicated by the number of
crops harvested and the impact on the students and residents around Sekolah Master. This
method is a quantitative approach, where the improvement of the environment is seen from
how successful crops are harvested. In terms of social advantage, the quantitative approach
is carried out by reviewing how many participants get benefit from the crop yields of urban
farming and the program.

4. Result and Discussion
4.1. Dissemination of the potential urban farming and training of urban farming
The dissemination activities are successfully held and the questionnaires are also filled

out by the participants. Table 1 shows the results of the dissemination and questionnaires
from the participants.
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Before After

No Ttem Dissemination Dissemination
| Esngzx;l Zg t1;0'[ know about urban farming and 30% know 100% know
’ Stude?nt knowledge abouF urban farmmg and 10% know 100% know
planting media methods in urban farming.

3 Corpmumty awareness of urban farming and 59, aware 95% aware
environment friendliness.

4 ll;gjeaﬂefsal:n (I)If gthe community to participate in 10% want 70% want
Level of community approval if urban o 0

> farming is built in Sekolah Master. 10% agree 100% agree

6 Public knowledge about environmental 30% know 95% know

quality.

The questionnaire results show that the dissemination successfully provided initial
information about urban farming and made the participants aware of the importance
of urban farming and good environmental quality. The dissemination also successfully
persuaded the students to participate in urban farming. Before the dissemination was
carried out, the community knew only little about urban farming and its benefit; a few
knew that planting media in urban farming. After the dissemination, there is an increase
in knowledge—particularly in accordance to awareness and the level of community’s
approval— about urban farming and planting media methods to be around 70% and 95%.
But the results on participation in urban farming are not too high when compared to
the previous results. This result is different from the awareness of good environmental
quality. These last items reached 95% value after dissemination. It can be concluded that
the dissemination has successfully change the awareness and knowledge of the student
and resident Sekolah Master about urban farming. Dissemination is the basis for this
program after community-based. After reviewing this phase as a success, this program
can go further to the next step.

4.2. Planning and designing greenhouse in Sekolah Master

A greenhouse design was created for the entire community of Sekolah Master—students,
administrators of Sekolah Master, and the residents nearby. The layout suggests how
urban farming is designed in the area of Sekolah Master, which is adjusted to the position
of the school building and to maximize the function of the building in a small space area
in Sekolah Master. Generally, the greenhouse will be used for housing urban farming
activities. The greenhouse is designed with the consideration of several requirements to
maximize the production of the crops, i.e., the amount of daylight, the water from raindrops
when it rains, and the pipeline route for automatic watering systems. The greenhouse and
its water system are designed in such a way that it will be easy for anyone to maintain
and manage urban farming. The design calculates watering system installation with an
automatic system, making it easier for the volunteer of the greenhouse to care for the
crops and to ensure that watering is at the right time and interval.

https://doi.org/10.7454/ajce.v6i2.1159
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4.3. Planning, constructing the greenhouse, and installing auto watering systems
In the implementation, a greenhouse with an area of sixty square meters is built along
with the automatic watering system installation for two plant racks and 400 flower pots.
The construction of the greenhouse itself was funded by the Directorate of Research and
Community Service, Universitas Indonesia. This greenhouse development is considered
effective in introducing urban farming and in making people accept urban farming easily
because the community saw and experienced that greenhouse is made easy to learn
and construct and use for planting. The most common obstacle encountered during the
construction of a greenhouse is the transportation of construction material, in particular
related to the roof. However, this problem can be resolved with the help of the Sekolah
Master’s administrator.

This construction is made from several requirements based on the type of plant to be
planted, namely vegetables. Therefore, the design considered the roofing and shading
materials, so the vegetables can get enough daylight and water, particularly in the morning.
The greenhouse construction is also equipped with nets around the building to reduce
the amount of sunlight, water from rain, and attacks from insects. The construction is
made within ten days. Starting from constructing the frame structure, installing the nets
wrapping around the framework, to completing the inside of the greenhouse. Inside, there
are two racks of crops and automatic watering systems. After finishing the construction,
the greenhouse is ready to use for learning and maximizing the production of the crops.

4.4. Planting, treatment and harvesting of urban farming

The first step in this process is planting, which sounds simple but not easy in process. To
nurture the plants, several steps are required within two weeks until the plants are ready to
be planted in a pot. After that, the planting media that contain mushrooms’ bag logs waste
is prepared. The mushroom’s bag log waste content is still suitable for use as a planting
medium. It is then to be mixed with the soil and fertilizer. The participants learned that
the soil condition should be mixed properly with the right amount so that the root will
grow deep and strong. This is all as it was taught during the training. Planting is carried
out twice, the first during the joint planting training and the second by the participants.

The maintenance of the planting must be conducted continuously. The plant cannot be
harvested if they are not properly cared for. The participants treat the plants through
regular treatment and special treatment. Regular treatment means watering the crops in
the morning and cutting the weeds which grow around the crops. Special treatment of
these plants consists of giving fertilizer every two weeks, providing organic vitamins
every two weeks, and checking the acidity level of the soil and nutrient contents. These
treatments are needed to maintain plant fertility and development.

Since the beginning, the program has been running for about six months. So far, urban
farming harvested twice. There are different results for the crops depending on how well
the greenhouse is maintained. The cycle from planting to harvesting was recorded for
three months with a harvest of 40 kgs of vegetables of various types. A good treatment
produced greener, bigger, and heavier crops. So far, urban farming is still running and
managed by the community of Sekolah Master.

https://doi.org/10.7454/ajce.v6i2.1159
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Figure 4. Series of activities—growing plants, soil checking, and harvesting crops

4.5. Evaluation of program success

The program was evaluated at the end of the first year. The results show that the program
succeeded in achieving its multiple objectives—successfully installed greenhouse,
automatic watering system, and its installation. It is also considered a success in forming
urban farming in a way that can maximize the results in such a limited space in Sekolah
Master. Aside from the success in harvesting the crops, it also successfully introduced
natural science education in Sekolah Master through the planting workshop and even
food diversification programs—variants of three types of vegetables—used in the public
kitchens held by the community Sekolah Master increased.

There are several volunteers in this program who focus on managing urban farming, as
urban farming must be maintained and checked regularly. Students are unable to become
permanent administrators of this program as they have limited time for this and must
concentrate on their studies. However, urban farming is successful to engage them in
learning and participating in the program.

The most important point to reach the goals is community support and participation. If
there is no support and participation, in particular, to maintain urban farming regularly,
the program cannot be sustained. This also concerns the method that should be conducted
sequentially, as step by step process, composing a complete planting cycle. However, this
community program is successful in the first year, as it could achieve several goals at
once, even though there is still much room for improvement.

https://doi.org/10.7454/ajce.v6i2.1159
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5. Conclusion

The project of urban farming was successfully conducted starting from the preparation
stage to the monitoring and evaluation. It is successful due to the support and discipline
of the Sekolah Master community and also the utilization of greenhouse design and
technology, i.e., automatic watering system. Urban farming was then successfully
introduced to the community of the Sekolah Master community so they could participate
and benefit from this program and the crops were successfully harvested. Almost 100%
of the crop produced by urban farming is distributed directly to them and the crop’s
nutritional value is immediately felt by a larger number of people.

However, the future challenge is to expand such a program in terms of economic and
technological aspects in maintaining crops’ freshness. This is to aim for maintaining the
nutritional value and also its economic value, as this can affect the long-term viability of
this urban farming program. If this program can add economic value, urban farming can
run more efficiently and provide direct economic benefits to the community. It allows
for inviting a larger community to participate in urban farming on a steady basis. This
program provides them insights into the benefits of urban farming and the importance of
using limited space to become urban farming.

In the meantime, the program is just a pilot project, but based on the good feedback and
the response from the participants, this program can be continued. It can be repeated
the following year so that the impact can be broader and developed progressively to the
need of the community. The need for dry storage for the harvest would be beneficial to
such urban farming programs. Due to the hot and humid climate in Indonesia, the dry
storage technology can help maximize the quality of the crops, keeping them fresh for
a longer time. The urban farming movement can be one of the advantageous programs
in Indonesia, in particular, to increase Indonesia should make urban farming one of the
national and regional policies not only to help the economy of the community, but also to
provide the family with better quality food, improving the environmental quality through
greeneries, and at the same embedding it as a hands-on educational program at school.
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