No Space?
Little Money?
No Garden?
Not So Fast!
by Cassie Quigley, Thomas Tlusty,
Christopher Hendrix, and Amanda Foster
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No space?
One of the most significant challenges in establishing a school garden is space. This is particularly true
for middle schools, which often do not have as much
green space as elementary or high schools due to a
lack of playgrounds or sports fields. Vertical gardening towers are one solution to this problem (see Figure 1 for a cross-section of the tower). While there are
many different types of commercial towers available,
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nvolving students in the process of growing plants
and vegetables is not only a great learning experience, it also promotes ownership of food choices and
healthy living (Ratcliffe et al. 2011). The gardening
project described in this article shows students that a
garden can be started even on a budget and in limited
space. Students learn how to plan, establish, and maintain a garden and how to grow and harvest food.
Gardens can be instrumental in helping students learn
about the scientific aspects of soil and water, how plants
grow, and how other living organisms exist in and around
gardens. They can also provide a source of inspiration for
other classrooms: In a math class, students could create
and discuss word problems for calculating the amount of
pesticides or insecticides saved if organic gardening is
employed, while social studies classes could use the garden to discuss the history of agriculture.

we chose the Garden Tower (see Resources) for our
school because of its ability to produce many plants in
a small area, as well as for its vermicomposting center, which can provide a second learning experience
for students. Vermicomposting is the process of using
worms to decompose vegetable or food waste; this process is quicker than traditional composting and therefore requires less attention. There are other types of
vertical gardens that can schools can use. For example, the Woolly Pocket (see Resources) is an option for
schools that have a wall they can use as a vertical gar-

Pictures of the towers with broccoli, tomatoes, and herbs
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den. Additionally, there are many do-it-yourself options
available on the internet. One that we like is the strawberry vertical garden (see Resources). Although the
plans for this design are specific to strawberry plants,
you could use it for other types of plants.
The tower is a 50-plant, vertical container garden that can fit into almost any outdoor location.
Schools often have a loading dock or sidewalk
space, both of which are perfect spots for a tower
if no other locations are available. Using a central vermicomposting process, the tower we selected transforms
food scraps into soil to grow an abundance of food in a
very small footprint. The worm castings from the
compost tube can be used annually to condition
the towers or surrounding gardens. The tower is a
durable and reusable device, which will greatly reduce costs for subsequent years of implementing this
project. (Note: Seek administrative approval before
buying and placing a vertical gardening tower on
school grounds. Also consult the school building’s
emergency codes to ensure the garden does not block
evacuation routes.)

Implementation of gardening towers
Our garden setup included two towers with
water-collection buckets beneath them and a
water-reclamation barrel to collect rain to maximize
water reuse. The first tower was used for vegetables
with quicker growing seasons (e.g., chives, lettuce,
parsley, thyme). The second tower was used for flowers (for companion planting, or using different plants
in close proximity for pest control or cross-pollination)
and produce with longer, fall-through-winter growing
seasons (e.g., bok choy, broccoli, cauliflower) (see
Figures 2 and 3). It is possible to use only one tower,
but we used two so we could rotate crops for soil rejuvenation. This also increased the number of vegetables harvested per season and gave students a better
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FIGURE 3

Pictures of the towers with
cabbage, rainbow chard,
and flowers
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FIGURE 4

Sample budget for the garden project

Item

Cost ($)

Unit

Est. #

Total cost

Gardening gloves

2.98

Per pair

25

$74.50

Herb, flower, and vegetable seeds

3.00

Per packet

50

$150.00

Plant transplants

5.48

1 gal.

25

$137.00

Soil (bagged)

9.97

32-qt. bag

8

$79.76

Garden hose (lead-free, medium duty)

16.98

5/8 in. × 50 in.

1

$16.98

Garbage bags

11.98

Box of 33

1

$11.98

Popsicle sticks

4.97

Box of 1,000

1

$4.97

Trash receptacles

29.98

32 gal.

1

$29.98

Spray bottle

1.98

32 oz.

1

$1.98

Watering can

4.98

2 gal.

2

$9.96

Buckets

5.00

1 gal.

2

$10.00

Worms (red wigglers and earthworms)

25.44

2 lbs.

1

$50.89

Vertical gardening tower

259.00

50 plants each

2

$518.00

Plastic tubs for storing equipment

5.48

Each

1

$5.48

Water-reclamation barrel

72.98

40 gal.

1

$72.98

TOTAL

opportunity to work on different sections of the towers.
Each tower will hold approximately 50 plants in four
square feet (45 plants in pockets around the sides of
tower and five larger plants on top of the tower). We
placed our garden in a courtyard where the plants
had ample sunlight and we had access to a water tap.
The courtyard also had a gutter spout for the waterreclamation barrel and was easily accessible from the
classroom.
The towers required some basic supplies (see Figure 4 for the full list of supplies and their estimated
cost):
•

7–9 ft.3 of potting soil. Professional potting soil
is recommended. Soil must be replenished each
season using the previous year’s vermicompost.

•

One container of red wiggler worms and one
container of earthworms per tower. One-half
cup of each is recommended. Worms can be
purchased either online or from local bait shops.
Red wigglers are recommended because of
their voracious appetite for fresh kitchen scraps.
Earthworms are recommended for the soil
column, where they clean up detritus, distribute
nutrients, and keep the soil aerated for the next
growing season.

$1,213.98

•

Two water-collection buckets to collect runoff at
the bottom of each tower.

•

One 30-ft., lead-free hose.

•

One box of popsicle sticks for labeling plants.

•

Two sets of hand tools such as trowels and
cultivators.

Students should also wear safety glasses and gloves
while they are working with the towers, and they
should wash their hands with soap and water afterward. Safety note: Check with your local health department to make sure local health and safety regulations
allow food from school gardens to be consumed by
students, especially for school snacks or meals. Also
require students and parents/guardians to sign a safety acknowledgment form noting the potential hazards
of working in a school garden (e.g., allergies) before
starting the activity.
The towers, water-reclamation barrel, and other
supplies were purchased and assembled by teachers
before the school year began so we could start the
project in the fall. We also installed a garden hose
to get the plants and seeds started and used it for
watering in times of need. Watering cans are also
recommended if the water flow from the hose is so
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FIGURE 5

Numbered tower holes with
students’ names

FIGURE 6

Student drawing of tower plans

strong that it would damage the plants or for areas
where the garden hose cannot reach the tower. During hot spells, watering ever y day will increase plant
growth.
To prepare the towers for planting, students filled
them with soil and then pulled a handful of dirt out of
the pockets where the seeds or seedlings would be
planted. They also placed earthworms over the top of
the soil. Students then added leaves they found near
school to the vermicomposting tube in the center of
each tower. (Safety note: Never use table scraps from

the cafeteria—only use excess, washed vegetable
scraps from the kitchen. Only use vegetable scraps,
not meat-product scraps). After students added the
scraps, they placed the red wigglers on top. Students
then covered the worms with a handful of composting
“browns” (e.g., grass, leaves, shredded paper, or cardboard). (Safety note: Make sure sources for browns
are pesticide- and herbicide-free.) You should monitor
this process closely.
Fresh vegetable scraps should “age” for a period of three to five days in a plastic container with
a lid prior to adding them to the vermicomposting
tube. This allows the scraps to break down so the
red wigglers can better decompose them. This aging process only needs to be done for the initial food
scraps, as the red wigglers will then have a base of
scraps to decompose. Additional food scraps can be
added ever y few days. If the compost smells sour,
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FIGURE 7

Examples of container gardening with plastic bottles and milk jugs

you should add more leaves or recycled paper such
as newspaper.
We encouraged students to decorate the tower by
drawing pictures and writing their names on the pockets (see Figure 5). This gave students ownership of
the tower. Because the towers are made of plastic, you
can use isopropyl alcohol, hair spray, or acetone to

FIGURE 8

remove the names and pictures so the towers can be
reused with future classes. Be sure to clean the towers in an area with proper ventilation and dispose of
the cleaning cloth.
Because most middle school teachers have multiple
classes, the steps mentioned above could be divided
amongst the classes. The process could also be videotaped and shown to other classes as
an explanation of how the towers are
set up.
Pictures of our tower Day 1 (left), the day it was
first planted, and Day 39 (right), ready to harvest

Planting

Students planned their garden
through drawings (see Figure 6).
Students can plan as a class, in small
groups, or individually. For wholeclass planning, lead students in a discussion about plant placement, considering plant height and overcrowding
(taller plants should be planted either
in the top row of pockets or surrounding the compost tube). Students can
then vote on the types of plants they
would like to grow. You can take this
opportunity to discuss temperature
zones, as well as temperature tolerance of seeds, plants, and companion
plantings. For small-group planning,
students can work collaboratively
in groups of three to five to design
and plan the garden and then present their ideas to the class. Similar
to whole-class planning, students can
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vote for the plan they would like to see enacted. With
individual planning, students can each create a plan,
and then you can select a few plans for the class vote.
If you are using transplants as well as seeds, order
them before planting begins. Once transplants arrive,
students can start planting seeds and transplants in various sections of the towers. Use a spray bottle to water
the holes where seeds were placed, as the hose or watering can often produces too much water and causes the
soil and seeds to be washed away.

Limited funds?
In addition to space, money is a significant factor in
the successful implementation of a school garden. You
can apply for grants specific to school gardens (see
Resources). Some local companies and grocery stores
may also offer school-garden grants; we found success
at neighborhood hardware stores.
There are several options for reducing planting
costs. First, seeds are much cheaper than transplants.
Another option is container gardening instead of using a commercial tower. Two-liter plastic bottles or
one-gallon milk or juice jugs can be used as planters.
At one middle school where coauthor Amanda Foster
taught, students collected bottles and jugs from home
and cut off the tops. They then tied a string around the
handle of the jug or the tops and bottoms of bottles to
hang them on an outside wall (see Figure 7). If your
school does not have an available wall, containers can
be hung from a clothesline or similar device. Be sure
to check with the administration before implementing
any of these ideas at your school.
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Maintenance
Science classes worked with the garden on a daily
basis for the first few weeks, including initial planting, thinning, watering, weeding, and making various
measurements and observations of plant growth and
other changes. Gardening time was incorporated into
classroom time. As the garden progresses, time spent
on maintenance can be adjusted accordingly to meet
its needs. Typically, after the initial setup, we spent 5
to 10 minutes a day on the garden. If you have multiple
classes, the responsibilities can be split across classes
or days.
Maintenance can even be open to other teachers,
other grade levels, or even parents of students so others can get involved. Additionally, we found success in
opening maintenance to community gardeners and gardening groups, who helped during scheduled school
breaks and over the summer. We created a calendar for
volunteers to record their shifts and even enlisted the
help of the school maintenance staff, who were able to
occasionally water the plants. We found it most difficult
to maintain the garden over the summer, so we began
the garden in the fall instead of the spring to minimize
the need for volunteers.
When time comes for harvest (Figure 8), each class
worked on a portion of the garden so all students had
an opportunity to harvest what they had grown. The
use of produce from a school garden can vary depending on local regulations and ordinances. Some
communities allow school-garden produce to be donated to local food pantries or sold on-site at schools
as a “market garden,” at farmers markets, or as part
of a community-supported agriculture initiative. The
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Resources
Food safety in school gardens—http://1.usa.gov/10BhSX1
Strawberry vertical garden—www.youtube.com/
watch?v=7ypSeAM-WPw
Equipment resources
Garden tower project—www.gardentowerproject.com
Living towers—www.livingtowers.com
Rain barrel—www.rainbarrelsource.com
See-through composter—www.educationalinsights.com/
product/now+you+see+it,+now+you+don--39-t+seethrough+compost+container.do
Tower garden—www.towergarden.com

United States Department of Agriculture has outlined
recommendations for school-garden food safety (see
Resources); however, each state and school district is
likely to have a policy regarding students’ consumption of the food. We received permission from parents
for students to eat the food at school or bring it home.
(Safety note: Make sure sanitized containers are used
to hold harvested produce; these should be free of
chemicals and biologicals. Always use clean harvesting equipment, and make sure harvested produce is
appropriately cleaned before use as food. Inspect and
discard produce that has evidence of contamination by
insects or other animals.)
At the end of the life cycle of each plant, students
prepared the tower for the next crop. We first pulled up
all the previous plants and then turned the soil by mixing it around with a shovel. A small step stool can be
used to reach the top of the tower and allow students
to dig down to the bottom. If more soil was needed, we
added it to the top of the tower.

Connections to the environment
In middle schools, making connections to the local environment can be harder for some than for others. In our
South Carolina community, family farms surround us
and many students’ families have a farm or connections
to a farm; however, in more urban areas, this may not
be the case. A school garden offers students a sense of
community; allows them to make a personal connection
to nature, fellow students, and instructors; and creates a
sense of place for their classmates and for themselves. ■

Grant resources
Apply for a school garden grant—www.wholefoodsmarket.
com/blog/whole-story/apply-school-garden-grant
Garden grants: Earn more grant money for gardens—www.
thegranthelpers.com/blog/bid/110418/Garden-GrantsEarn-More-Grant-Money-for-Gardens-Part-1-of-2
Grants and fundraising—http://grants.kidsgardening.org
Grants for gardens—www.annies.com/giving-back/schoolgardens/grants-for-gardens
Funding farm to school—www.farmtoschool.org/Resources/
Funding_fact_sheet_web.pdf
Funding opportunities—www.communitygarden.org/
rebeltomato/roots/fundraising.php#grants
School & community garden grants—http://gardenabcs.
com/Grants.html
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