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The African Education Initiative of the United States Agency for
International Development (USAID), through the United States
Department of Agriculture, is extremely pleased to partner with the
Republic of Congo to create a program that will provide teacher
training using school gardens. Established in 2002, the African
Education Initiative’s (AEl) overall goal is to improve basic education
and teacher training as a method of addressing poverty .in Africa
through three main components:

e Ambassador’s Scholarship Program which provides scholarships in
the form of tuition, books, uniforms, and other essential items to
vulnerable children across Africa so they may attend primary and
secondary school.

e Teacher training for new and existing teachers to improve
teacher-to-pupil ratios and enhance the quality of education.

e Textbooks and other learning tools development and donations.

In Congo, this pilot program to provide teacher training about school
gardens addresses the priorities of many government and non-
government organizations at an exciting time of recovery across the
country. Each of the AEl components is consistent with the U.S.
Embassy and goals of the Congolese Ministry of Education,
Technology and Science; the Congolese Ministry of Agriculture; and
the International Partnership Human Development (IPHD), our lead
partner. We appreciate the support we have received from the
ministries and IPHD, as well as their enthusiasm for this important
project.

The training herein focuses on child-centered and life-skills education,
girl-child and gender sensitivity, science education, and food security,
to complement the philosophies of the ministries and IPHD.
Developing food security skills and science literacy is important for all
children, no matter their household circumstances or future vocation.

We hope this training will be just one step in many and just one
partnership in many that will help schools in Congo. Indeed, the
psychological, physical, and academic development will be sustained
by the building-blocks presented here, by the foundation of concepts
offered on these pages that can be built on and extended to schools
of all levels throughout the country.

Dr. Sarah Moten, Director

USAID Africa Bureau, African Education Initiative

Sincerely,



The United States Department of Agriculture, Foreign Agricultural
Service, is honored to be a partner in the important work of the U.S.
President’s African Education Initiative. The Office of Capacity
Building and Development has enjoyed long and successful
collaborations with the Education for Development and Democracy
Initiative and the African Education Initiative, lending our technical
expertise in the field of agricultural education. Our diverse efforts
include providing: technical assistance to the Zambia National
Farmers’ Union; information technology and entrepreneurship
training for women farmers in Zambia; teacher training using school
gardens in the Republic of Rwanda; secondary school teacher training
for “professions in agricultural science” in South Africa; and support
for the advancement of young women in rural agricultural
communities in Guinea.

This teacher training manual is one product of our most recent
collaboration with USAID: Teacher’s Guide to School Gardens. This
teachers’ manual is the result of USDA's ability to tap into the rich
resources of our Land-Grant University System and our Tribal Colleges
and Universities. However, this effort would not have been possible
without the time and commitment of our colleagues in Congo -
Ministry of Education, Technology and Science, the Ministry of
Agriculture, and the International Partnership for Human
Development (IPHD).

We all want the same things for our children no matter where they
go to school—a safe and secure environment where they will have an
opportunity to increase necessary life skills. The Teacher’s Guide to
School Gardens and additional teaching materials will contribute to
the life skills of the children of Congo.

Sincerely,

Patricia R. Sheikh, Deputy Administrator
USDA Foreign Agriculture Service,
Office of Capacity Building and Development
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. Produce food for a school feeding program.
. Provide a laboratory to supplement the standard school

curriculum.

. Contribute to the intellectual, psychological, and physical

development of the students.

. Transfer skills and knowledge from the school garden to home

and community.

. Basic Components: Steps to Developing a School Garden
. Help for Teachers: Bringing the School Garden into the Classroom

. How to demonstrate the steps in planning, cultivating and

tending a school garden.

. Tips on making a school garden successful — including working

with your community, parents, and other organizations

. How to develop child-centered activities that involve students

in the school garden.

. How to integrate the school garden into classroom lessons at

the primary level. This includes lesson ideas in language,
mathematics, science, and social studies.

. Increased enrollment and attendance rates at your school.
. Increased student nutrition through the production of fresh fruits

and vegetables.

. Increased gardening skills and knowledge concerning gardening

(including plant and environmental sciences.)

. Increased parent and community involvement in your school.
. Increased capacity of teachers to use the school garden as a

learning laboratory for students.
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Gardening can be a fun and interesting way to help students learn.
Meanwhile, of course gardens and their bounty help to improve
security. This curriculum is designed with these concepts at the
forefront.

In some parts of Congo many people cultivate land for food. In other
areas few people are gardeners. That means some of the students
and teachers may already know a lot about gardening. Meanwhile,
most gardeners around the world are interested in learning how to
produce more food with fewer resources and less labor. Fortunately,
Congo is rich in land, rainfall, sunshine and other elements necessary
for gardens.

People around the world prefer different gardening practices. These
practices depend on the culture, climate, resources, habits, knowledge
and skills of the people doing the gardening. Simply put: there are
many correct ways to garden.

The techniques taught here can be used in any garden - for a
household, a school, a group, or a community. You may consult with
local gardening experts and incorporate gardening methods that you
are familiar with and know are successful in addition to the
recommendations in this guide.

School gardens have many benefits — and not just for the students
who learn and work in them and those that enjoy the food produced.
When students learn new gardening techniques, they can pass them
on to their parents and households. Communities benefit in turn
when their citizens work together to support the garden, and
community members can learn by observing new techniques and
experiments. Local organizations and school gardens can enhance and
complement each others’ programs in nutrition and health, income
generation, and other social programs.

This curriculum and training is designed to address the challenges and
benefits of school gardens. This section of the Manual will review
some of the steps that are essential in developing a garden, and will
introduce some new techniques that help you garden with limited
resources while preserving your natural environment.



Before you begin the process of developing and planting a school
garden, first consider the garden as a system.

A garden is a complex system of interconnected parts. Some of these
components are living organisms that flourish in healthy soil, such as
cultivated plants and their living companions: microorganisms,
earthworms, insects and numerous other life forms.

These living components interact with non-living factors such as
water, minerals, gases (air), and heat to form a dynamic living system,
commonly referred to as an "ecosystem.” A garden is a miniature,
human-made ecosystem. In natural ecosystems the removal of one
component often negatively influences the entire system. This holds
true in the cultivated garden as well. In other words, a garden is
much greater than the sum of its parts.

Thinking of the garden as an ecosystem will help you and the
students make good use of all your resources — human and non-
human - and help you in making many decisions as you garden.

Mulch and compost can turn barren soil into rich, fertile
soil.

Wet areas can be managed to help supply the rest of the
garden with water.

Animal manure can be added to compost.

Unused plant material can be returned to the garden as
compost or mulch.

Old buildings can be used to support vine crops.

Meanwhile, there are many “automatic” benefits to the
garden system that require no human intervention. Here are
two:

® Birds eat insects, leave fertilizer and spread seed.
® Bushes produce food and can be used as a fence.




Observation is the critical key to successful gardening.
Work with nature instead of trying to force your
demands on the land and plants.

Gardens are a system. Take time to become familiar with
your land.

Learn the patterns of the sun, wind, water, insects, plants,
wildlife and human life. Feel how the wind hits your skin,
smell the earth, look for patterns, use your observation
skills to become aware of how the system is already
interacting and how it will be affected when you put in

a garden.




A garden is created, managed, tended, and harvested by people. This
section describes how to develop a school garden, and presents five
basic gardening steps/techniques:

1. Choosing a site

2. Preparing the site

3. Planting the garden

4. Tending the garden

5. Harvesting, preparing and eating the food

In addition to these five steps, the section includes several pages on
gardening science — techniques you may want to use in your garden
and theory to help teachers understand the science behind
gardening.

The function and purpose of your school garden will help you decide
where to plant it. There are also some practical issues that should be
considered.

Remember the main purposes of a school garden are to provide:
1. food for the students, and
2. a laboratory where the students can learn about, enhance and
complement your lessons in science, mathematics, French, social
studies and other academic subjects.

These should be the primary factors in deciding where to locate a
school garden. You want a site that can grow enough food to
supplement the school feeding program. It should also be located in a
place and manner that is easily accessible. This will ensure that
students and teachers can come and go quickly for lessons and
learning activities, and to work in the garden.

It is important to arrange your school garden so that it becomes a
living, functional system that is self-sufficient. Keep in mind that some
locations are better than others. In addition to growing food and the
garden as a laboratory, you need to think about several important
factors. These are detailed in the chart on the next page.



Water

You may have to carry water into the garden during dry periods.
For that reason, locate the garden as close as possible to a natural
source of water, such as a well or stream. In addition, is there
another source of water nearby that you can use? For example,
can you easily take advantage of collected rainwater or gray water
(recycled water) nearby to water the garden? Keep in mind that
any need to carry water will increase labor and may limit the
practical size of the garden.

Sun

A garden needs at least 6 hours of full sunlight every day to grow
good vegetables. Meanwhile, some plants do better in the shade
and in cooler soil, so for these species some shade will be
acceptable.

Topography
Is your garden on flat or sloping land? If on a slope, special
techniques can be used to reduce erosion and retain water.

Traffic Patterns

Put the garden in a convenient spot so people can see it. It is
easier to pick a weed or monitor progress if the garden is on a
well-used path. Further, locate the garden as close to the school as
possible to facilitate easy access for both students and school staff.
In addition, the garden should be easy to enter and exit, and
should be able to accommodate many people at once.

Safety

Safety is critical in a school garden. Consider any potential sources
of injury and how these can be prevented. For example, if the
garden has a well, is it covered?

Security

You want the community to support your garden; this support will
help ensure that the garden is productive and secure from
damage by stray or wild animals, theft, or vandalism. How visible
should it be? Are there people who can help keep it safe on
weekends and school holidays when the students and teachers are
not around? In addition, you may need an additional barrier
outside the garden fence to repel animals.




Ownership

A successful school garden involves parents and the community as
well as the students and teachers. Will the land be donated or lent
to you? For how long? Do all ethnic groups consider the location
appropriate and politically or religiously neutral?

Other ? Can you think of other things that may
influence the location of your garden?

After you have found a location for your school garden, choose a
design for the garden and prepare the soil for planting. There are
many options for designing your garden:

A low impact approach is the guiding principle for gardening. This
means practices that do the least damage to the soil and surrounding
natural resources. When we disturb the soil we can be destroying
thousands of years of work by many different organisms. Try to
minimize environmental impacts when designing and preparing your
garden. You can even tuck your garden into the space available,
conforming to the shape of the land rather than to a specific
geometric shape.

For beginning school gardens, a rectangle is a simple design that also
allows students to measure geometric shapes; this is a fun way to
learn math concepts. The rectangle can be any dimension or a
combination of dimensions that make the best use of the land
available. A simple rectangular design is recommended for beginning
school gardens.




It is best to plant on flat ground, or at the bottom of a slope. High
concentrations of nutrients are located there especially, because
through time rain has washed over the soil above and nutrients have
washed down the slope. If it is necessary to plant on the slope, try to
mimic nature's pattern: place logs or rocks perpendicular to the slope
to form a terrace. These built-up edges will hold the soil, and each
bed should be perpendicular to the slope and parallel to flat ground.
Terracing helps conserve water and nutrients which would otherwise
run down the slope.

About one month prior to planting, spread compost liberally (about
20 cm. high) in the area that you plan to cultivate. Just before
planting, break the ground under the compost (about 10 cm. deep)
and mix it with the overlaying compost. Then form the raised beds as
defined by your garden plan, adding new compost where necessary
to build up the bed. This method creates very fertile soil which will
produce healthy plants and promote high yields.

This is a solution to minimally impact the soil when there is a problem
with water, be it a lack of water or an over-abundance of water. Dig
trenches in a checkered pattern. Ideally the soil from the trench
should be mounded up on the undisturbed soil to create a ridge
about 30 cm. high.



If your soil is on a slope, heavy rains

will cause severe soil erosion problems,
and you will lose much of your valuable
topsoil, the compost and the animal
manures you've added to build your soil.

-

Garden Path



Trees, bushes, above-ground crops, and below-ground crops can all
grow in the same area. You do not need a large garden! Instead,
think of all the plants that can be grown in a small space. For
example, in one small place you could climb a palm tree to harvest
nuts, reach up to harvest papaya, and cut some cassava leaves. You
could grow some ginger in the shade of these plants, cultivate yams
so their vines crawl up the trees, and nurture peanut plants to carpet
the ground. Sweet potatoes could grow there as well. This is called
companion gardening (explained more fully on page 45). In addition
to making good use of space, companion gardening provides natural
pest control and promotes favorable growing conditions for each
plant.

1
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4 meters

In a wide row bed you can grow four
times as many vegetables as is possible
in a conventional row garden.
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After considering as many variables as possible, construct a garden
plan. Such a plan is a "map" of your proposed garden and should
include information such as:

size and dimensions of the garden

how the garden is oriented in relation to the environment

layout of the planting beds and crops to be planted in each

and the location of:
well/water source
composting pits
nursery/shade house
fencing/barriers
paths/access
trees/bananas, vines, etc.
shade tree(s) for rest area, etc.

— i Route




There is no single best garden design. Be creative and “brainstorm”
with your class for ideas. Consider creating a garden plan as a class
project.

1. Break your class into groups of 4 and have each group develop
and draw a diagram of a garden plan.

2. Discuss the advantages and disadvantages of each design. (If
possible, invite others from the community who will be involved
with the garden to participate in the discussion.)

3. Select the best design or designs to best fit your situation.

4. Draw this final plan on the board and have students copy it into
their class notebook and/or into a Class Journal.

After you develop and select a final garden plan it is time to prepare
your garden site!

In many cases a fence or natural hedge should be established before
developing a traditional garden. This is because the outside perimeter
of the garden can be an important component in reducing weeds and
damage from pests. This area can be a barrier to stop intruding
domestic and feral animals.

Implement the suggestions below to develop an effective garden
perimeter: At minimum follow the first suggestion; each consecutive
suggestion provides another level of protection, and following all five
will provide the most protection.

1. Secure the perimeter by surrounding the garden with a fence.

2. Clear the area outside the fence about 2-5m wide. Keep the fence
area weed free — both within and outside the fence — to avoid
harboring pests and to eliminate any unwanted sources of weed
seeds.

3. Plant insect-repelling and/or insecticidal plants such as marigolds,
pyrethrum (chrysanthemum), or daisies. Plant directly adjacent to
the fence to repel pests away from the garden.

4. Plant "defensive” plants such as sisal (agave sisalana) or African
milkbush (euphorbia tirucalli) along the outer perimeter to repel
animals. Sisal has sharp pointed puncturing leaves. The African
milkbush has sticky and toxic latex (sap) which repels most
animals.



5. Between the outer defensive perimeter and the insect-repelling
plants that you have planted along the fence plant low-
maintenance plants that are adapted to poor soils, such as cassava
or taro. These help eliminate weeds further and provide
additional food.
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1. Measure out and mark off the area you will use.

2. Remove all large rocks and inorganic trash or debris: plastic,
glass, aluminum, rubber, etc.

3. Remove unwanted plants and turn over the soil. Add green
manure and compost.

4. Plant your garden. Ideally, plant your vegetables, fruits, and
native plants in raised beds or trenched beds and add compost
to the soil.

o ——

Methods for planting are as varied as the kinds of plants available.
For example, small seeds such as carrots are "sprinkled" onto the soil,
while large seeds like beans and corn are planted individually.
Optimizing bed space is achieved by careful planting. In addition,
planting times vary for different crops. Consult the Pocket Guide for
additional planting information.

Plants come in a variety of forms, from leafy and non-woody
(herbaceous) to woody vining, trailing, shrubby, and trees. Where and
how various plants will be planted depends on their overall growth
form and whether they have a fibrous or tap root system. Grasses and
other plants with fibrous roots have numerous thin roots throughout
the upper layer of soil for the most part, whereas carrots and other
plants with taproots form a single main root which penetrates deeply
into the soil.

The variety and quality of your seeds, how they have been stored,
and planting conditions are some of the factors that can influence
the viability or germination rate of your seeds. Before you plant, test



your seeds. When you know how viable your seeds are you can make
the most of them by planting more if the germination rate is low or
fewer if the rate is high. This well thought-out approach will help
increase the productivity of your garden.

1. Select the seed type to be tested. If you have seeds from more
than one source, be sure to label them, to keep them separate,
and to conduct a separate test on each group. Place a minimum
of 30 seeds in organized rows on a clean damp cloth. Cover the
seed with another piece of clean cloth and roll up the cloth.
Place the rolled
cloth in a shady
place for 5-7 days. I _

Then unroll the ~ - —

cloth and examine ) -

the seeds; most ; ) <y - ,
viable seeds will 3 ,
have germinated J '
within this period

of time, and wiill

display sprouts as is illustrated here.

2. Count the number of seeds that have germinated and divide
that number by the number you first tested. This is your
germination rate. If the germination rate (GR) is less than 85%,
you should plant extra seeds. The lower the GR, the more
(extra) seeds you must plant to ensure that the beds are fully
planted. For example, if you want four squash plants but the
germination rate was only 75%, you will need to plant enough
seeds for five or six plants. This calculation is illustrated below.

Number of Seeds Germinated

X 100 = Percentage of

Number of Seeds Tested Germination Rate

21 Seeds Germinated

X 100 = 70%

30 Seeds Tested Germination Rate




Create a garden map on paper; this "Master Garden Plan" will help
you manage your garden. Use the Master Garden Plan to show what
has been planted where; revise and update it as you add plants later.
Make copies for all who are involved and distribute revised versions
when necessary. Remember to update your Master Garden Plan(s) and
records each time you plant and harvest so that you can be sure to
rotate your crops.

"Label" your garden plants. The labels help students and parents
learn what the different plants look like and help you remember
what you planted. Be sure to follow the planting map from the
Master Garden Plan.

Mark off and label the rows and different things to be planted;
use small signs with the name and drawing of each plant.

Attach the signs to a stick (about 40 cm. high); bamboo strips
are excellent for this.

Place the stick at the end of each row or next to the plant.

Plant your seeds or transplant your seedlings. Some plants you will
plant as seeds, others as seedlings. For example, native plants (e.g.
papaya) can be gathered elsewhere and transplanted as seedlings, or
their seeds may be gathered and planted.



Here are some general planting guidelines.

® Most seeds should be planted in the soil twice
the depth of the seed size. (Example: Plant a
1 Ya cm. squash seed 2 %2 cm. deep.)

Planting Depth
Some Examples

Plant Length of Sunlight Moisture
Roots -

Carrots medium/deep  partial sun keep soil moist
below 4 cm.

Onion shallow bright keep tbp' soil
moist

Pepp_ers ~ medium bright keép soil moist

(green and red) below 2 cm.

® Spacing. How large will the plant be when it is full grown? The
answer should dictate plant spacing. Space the plants about one
hand width apart. The foliage of a plant above ground and the
roots underground both spread about the same amount.



® Wide plantings with groupings of plants produce higher yields
and conserve nutrients, water and soil. For example, plants such
as spinach and green beans grow better in a wide row of about

6 plants across instead of in a single row of the same number of
plants.

® Companion planting. When deciding what plants to put close
together, consider the varied root depths. Varied root levels are

preferable because each plant can use the nutrients at different
levels in the soil.

® Some plants like a lot of sunlight, while others grow better with
more shade. Plant your garden so that each plant has favorable
growing conditions.

@ Water seeds and plants thoroughly as soon as they are planted.

The Pocket Guide provides more guidelines to help you decide when
to plant, and includes some specific information for the various
vegetable crops you may plant in your gardens. Also, seek help and
advice from people in the community who have been growing plants
like those you will be cultivating in your garden.

As your gardening skills and knowledge improve, you may want to
try some additional gardening techniques such as companion
gardening and saving seeds. Both are described later in this Manual.



Planting the right seeds or plants in the

right place is only one part of the formula

for good food production. Remember that

the garden is an ecosystem. And like all

ecosystems, a sustainable garden wiill

include a multitude of organisms. Our task

is to control our ecosystem by retaining

beneficial organisms and omitting

unwanted ones. Simply put, this means taking good care of your
garden by composting, managing unwanted plants, watching for
pests and disease, and watering.

We must monitor what non-living elements are being removed or
added. For example, if the garden is on a steep slope, do you expect
all of the nutrients in the soil to remain in the garden or to leach
downhill? What happens to your garden if you use synthetic
fertilizers or insecticides? This section addresses these issues.

Some plants — such as carrots or beetroot — should be thinned out
after they sprout. Thinning improves yield because it helps the
remaining plants grow larger and stronger. Other plants — such as
tomatoes — may be transplanted (after they grow a few centimeters)
from a more protected area to a place that gives them more room for
vining and growing.

There are two ways to thin plants.

1. Thin the seeds themselves before planting.
"Pre-thinning" works well for small seeds such as carrots and
lettuce. Mix 1 part seeds to 4 parts sterile sand. Sprinkle or
scatter onto the soil. (Sand can be sterilized easily by heating it
in a pan or tin over a fire for about an hour.) This method
produces the most plants from the fewest seeds, requires less
labor for thinning, and makes the most of scarce seeds.

2. Remove excess plants after they have sprouted.
Spread seed thinly over soil. After plants germinate, remove
many of the seedlings so remaining plants have ample space
and resources.



In order to grow healthy and complete their life cycle, plants need
essential nutrients:

for green growth and protein in the plant,

for plant reproduction: flowers, fruits, and seeds,

for root growth, water uptake, and disease resistance.

Compost is an organic fertilizer that provides these essential plant
nutrients. Compost provides a free and effective fertilizer for your
plants and soil. Add compost to your garden when you plant a new
crop; do so by working it into the soil with roughly one part compost
to three parts soil. While a plant is growing, add compost to the base
of it every several days so the soil depth remains about the same.




Mulch is composed of coarse plant materials such as leaves, fibers,
wood chips, etc. that can be placed directly into the garden at the
base of plants, or used to create pathways and borders. Keep adding
mulch to your garden so that it is about 8 cm. deep. Continually
adding mulch has many benefits:

® Conserves water - protects the soil from sun and wind
evaporation.

® Controls weeds — blocks sunlight to reduce weed growth.

® Insulates soil - keeps soil cooler in hot temperatures.

® Reduces erosion — slows water flow.

® Improves soil structure - reduces compaction of soil, increases
biological activity, and adds nutrients.

Larger objects can also be used for compost. Dead logs will rot in the
garden and provide mulch. Trees decompose quickly in the tropics
and can act as markers or barriers in the garden.



Since water is often a limiting
factor for gardening during the
dry season, wise use of all
available water is essential.

Plants need about 3 cm. of rain
each week. Set out a container to
measure the rain. If you do not
have 3 ¢m. of rain in about 7
days, you will need to water the
garden.

The best time to water is in the

morning or early afternoon so

that the leaves can dry before nightfall, thereby reducing the chance
of disease from mildew. Tomatoes do not do well if their leaves get
wet; when watering by hand, water deeply at the base of the tomato
plant, thereby minimizing water on the leaves.

Keep in mind that plants have different root depths that affect how
much water they need. Plants with shallow roots should have moist
topsoil and, therefore may need water more often than plants with
deeper roots. Plants with medium-length roots can have dry topsoil,
but the soil should be kept moist approximately 2 cm. below the
surface. Plants with deep roots can have dry topsoil but should be
kept moist approximately 4 cm. below the soil.



Rotate crops from season to season. It helps to do so because
different plants use and/or return different nutrients to the soil. Also,
plants that are related tend to have the same pest and disease
problems. In sum, if you rotate your crops pests will be less likely to
eat them, and diseases may not establish or spread as easily.

In addition, when you rotate crops you lessen the depletion of
nutrients from the soil and actually help to rejuvenate it.

This illustration shows how to rotate plants. Note the 5 categories of
plant families.
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For crop rotation, it is important to know that the Leafy Vegetables
and Fruit Vegetables families are the most likely to attract pests or
become diseased, and they deplete more nutrients from the soil than
plants in other plant families. Therefore, do not plant leafy
vegetables or fruit vegetables in the same place successively.

For example: first plant and harvest a crop of tomatoes and peppers.
Next, plant peanuts in that same soil. After the peanuts are harvested
the soil will be replenished. Next plant vegetables from another
family such as vines or leafy vegetables.



Cabbage, cauliflower, broccoli and
amaranth. Crops in this family are
heavy feeders. Provide these
plants with plenty of animal dung
and compost fertilizer for
optimum growth.

Carrot, beet, sweet potato, and onion. Do not apply
fresh dung near the planting time for these

crops, as this may lead to forking of roots.

Similarly, if too much nitrogen fertilizer is

applied, the crops may produce many leaves

but fewer roots and tubers. As mentioned

above, plant these vegetables in different

places from year to year to prevent disease.

Tomato, potato, green and red pepper, eggplant,
lettuce and Swiss chard. These crops are grouped
together because the first four vegetables listed
must not be grown one right after the other.
They are all in the same family. Lettuce and Swiss
chard are really leafy crops, but are placed in this
group for rotation purposes; all in this group can
harbor similar pests in the soil.

Bush bean, pole bean, peanut and pea. Legumes
are not very heavy feeders so they require less
fertilizer.

Like peas and peanuts, legumes replenish the soil by
fixing nitrogen in the soil. As such, they are
particularly valuable for crop rotation, because
nitrogen is generally the most common limiting
factor nutrient for plant growth.

Cucumber, pumpkin, squash, melon, watermelon. These vine crops are
all part of the Cucurbits family and are subject to relatively few soil-
borne diseases.



The garden is an ecosystem, and a sustainable garden generally does
not incorporate the use of synthetic fertilizers or pesticides. These
chemicals are expensive and usually have side effects which interfere
with natural, ongoing ecological processes. For example, over-use of
artificial fertilizer keeps beneficial soil bacteria and fungi from
growing and helping the soil, thus leading to long-term soil infertility.

Weeds compete with garden plants for water, nutrients, and sunlight,
and therefore should be removed as soon as possible. When weeding,
be sure to remove the roots along with the plant. Many plants will
sprout again if a portion of the plant or root is left in the soil. The
best way to suppress weed growth in your garden is to cover areas of
exposed soil with mulch. Also, remove weeds from areas next to your
garden so that fewer weed seeds will blow into or be carried into
your garden.

To control pests, have a variety of plants. Diversity discourages
dissemination of crop-pests by insects because they must
crawl/hop/fly to find the particular plant they are looking for.

® Plants with a fragrance - such as onions, garlic, marigolds,
cosmos, and licorice basil — deter insects because they can mask
the fragrance of other plants and at the same time repel
harmful insects.

® Closely monitor your garden for pests. If any damage is found,
try to determine the type of pest causing the damage. In many
cases, if the pests are discovered early enough, they and their
eggs can be removed by hand.

® If the infestation is beyond simply removing the pests by hand,
you may need to spray a natural insecticide.

® Other approaches to pest management include nature itself. If
you let chickens run through the garden, they may eat a few
tomatoes but they will also eat a large number of pests and
deposit a little animal dung, a natural fertilizer.



Plant diseases caused by viruses, bacteria, and fungi are more difficult
to control. Most microbial plant diseases take advantage of already
diseased or over-stressed plants.

® Monoculture (growing only one type of plant), poor soil,
incorrect plant culture, improper watering (too little or too
much), or poor insect pest management increases the likelihood
of plants becoming diseased.

@ Avoid overhead watering of leaves late in the day or at night, as
some plants are more likely to become infected by fungal
diseases such as mildew.

@ If diseases are discovered early enough, try to remove the
infected portions as soon as possible; after such trimming be
sure to thoroughly wash your hands (and any trimming
equipment) before you touch healthy plants.

® Burn or discard diseased portions and do so as far as possible
from your garden. If much of the plant is diseased, it is probably
best to remove the entire plant and dispose of it.
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While chickens can be beneficial to your garden (as mentioned
above), animals such as goats may harm your garden by eating the
plants and vegetables. It is important to keep these animals out of
the garden. To do so, you can make a living hedge or a fence living
plants. This natural barrier is an easy way to keep unwanted animals
away while creating fertilizer at the same time.

Some plants work especially well in deterring animals. For example, if
you plant Minguegue fig closely together you can create a living wall.
Meanwhile, you can eat the figs and use the leaves as mulch and
composting materials, and the vine creates a thicket that animals
cannot easily penetrate. Adding an additional barrier of lemongrass
outside of the Minguegue will create yet another layer to your
border. Besides discouraging pests, lemongrass can be used as a food
seasoning, a tea beverage, for mulch, and in compost.

Other creatures of all sizes contribute to the richness of your garden
soil. For example, earthworms aerate the soil and increase the quality
of the soil. Chickens and frogs eat unwanted pests and deposit
fertilizer in their dung. Bacteria that is naturally present in the soil
helps mulch and dead plants decompose into soil. These various forms
of life help to create a more diverse and balanced garden system.

Keeping your soil fertile is just as
important as tending your garden. As
mentioned earlier, you should prepare
your soil properly before you plant your
garden; do so by adding a natural —
fertilizer (see page 68), along with
compost. During the growing season you need to take the same steps
to increase the life span and productivity of your garden:

® apply compost,

® apply mulch, and

@ rotate crops.

Soil, like the garden, is far more than the sum of its parts. The soil is a
complex, dynamic, living system; it is a repository, or bank, for the
needs of the plant's roots. These include a constant supply of water
and air, along with numerous minerals such as nitrogen, iron,
magnesium, and calcium. Because roots cannot photosynthesize
below ground, they must respire (explained on page 50). Most plants
with roots submerged in water will eventually die.



Soil is composed of materials from its parent material. This includes
local rocks and accumulated dead plant and animal materials,
combined with the organisms living within these materials. Hundreds
of species of various organisms exist in just a spoonful of soil — from
microscopic bacteria, fungi, and nematodes, to larger invertebrates
such as insects, spiders, earthworms, and so on. Soil fertility is
maintained by the constant weathering of inorganic materials
combined with the addition of new organic material (compost) and
the decomposition of these complex materials back into smaller,
useable forms available for plants.

Plants do best when they have a continual, long-term source of
nutrients and water. When a crop is finished and debris is cleaned
out, it is time to add organic matter to your garden soil. Use 2-4 cm.
of compost or livestock dung; spread it over the entire garden area,
and turn it into the top few centimeters of soil.

Garden Challenges
and Garden Solutions

Challenges Solution

No water source Dig a well. You may need to go very deep.
nearby. Have students bring water from home.
Recycle gray water

Wild animals Plant sisal barrier outside fence.

get into garden.

No seeds Learn how to save seeds.

provided by Use funds from the sale of garden produce to
garden sponsor. buy seeds.

"Materials wear Have students bring hoes or buckets from home
out. for one dayiweek when it is their turn to work
(For example, in the garden.
watering cans, Use funds from the sale of garden produce to

hoes.) buy new materials.




Garden Challenges

and Garden Solutions (Continued)

Challenges
Garden requires
care during
school holidays.

Solution

Garden is too
large to manage
weeds and
watering.

Compost supply
is too meager.

Garden produce
is stolen.

Parents or
students are not
motivated to
help.

Schedule students and parents to come to school
to tend the garden.

Schedule older students to supervise younger
students who are tending the garden.

Time planting so few or no plants need tending
during holidays.

Use funds from the sale of garden produce to
pay someone to care for the garden during
holidays (or pay them with produce).

Alternate planting halr ot the garden at a time.
Plant one half with vegetables. Plant the other
half with a legume such as Angolan peas
(cajanus indicus) for green manure. You will be
enriching the soil so it is ready for the next
planting cycle. Then plant vegetables in the
second half and legumes in the first half.

Create new compost piles.
Have students bring organic materials from
home for the pits.

Build theft-proof fence with a door that locks.
Increase security by involving the community in
the garden.

Relocate garden to more secure site.

Students do not
want to eat new
foods from the
garden.

Choose committee members who know how to
handle people as well as plants.

Give praise, rewards, prizes and other incentives
for children, teachers, helpers and committee
members.

Publicize success and make garden activities
visible to the public and the whole community.
Create pride, status, achievement and pleasure
in the garden.

Have competition between the classes.

Give lessons about the new foods.

Invite parents to a workshop on how to prepare
the new foods.

Have the cooks mix the new foods with rice,
cassava, or other familiar food.



Some plants will need to be harvested frequently and others just
once. Use the Pocket Guide for an idea of when you should harvest
each vegetable or fruit. Fruits are ready to harvest when they can be
removed easily from the plant. Fruits that are harvested before they
are fully ripe are less tasty and will have fewer nutrients. Explain to
the students why we pick the crops only after they are ripe.

. Days to Harvest and Method
Some Examples

Days to Harvest

| Plant Harvest Method

Beans  45-60 days Harvest frequently to

(bush) encourage new growth

Spinach 4560 days Pick when Iérger leaves are
15-20cm. long. Harvest often
so spinach continues to
produce new leaves.

Sweet 100-130 days Does not need water in the

potato last weeks before harvest.

Dig small amount to
determine if ready to harvest.



The students need to learn how to harvest the garden
vegetables, and should be able to observe the way they are
prepared for eating. Students miss an important part of the
garden and growing cycle lesson when they are not asked to
help harvest the produce or to take it directly to the market.
Further, Garden Committee members or teachers are missing the
point if they take these steps on their own without the students.
Instead, help the students connect what they do in planting and
tending the garden to good eating and nutrition.

As mentioned earlier in this Manual, the main purposes of the
school garden are to do the following:

1. Produce food for a school feeding program.

2. Provide a laboratory to supplement the standard school
curriculum.

3. Contribute to the intellectual, psychological, and physical
development of the students.

4. Transfer skills and knowledge from the school garden to
home and community.

Use these purposes as your guide when determining what to do
with the produce from the garden. As a teacher you actively
encourage students to come to school (and to learn about
gardening). Meanwhile, you should encourage the support and
involvement of parents and the wider community.



In addition to these guiding purposes, there is no reason why a well-
planned and managed garden cannot also serve as a source of
income for the school. This serves as another purpose for the school
garden:

® Produce income generating plants.

No single plant is best for providing income, simply because of the
widely varying local situations. It is best to first plan for the school's
needs, and then to plant and perfect the cultivation of plants that
will best provide income.

Explore the local market and learn from parents and community
members just which vegetables and fruits are most desired and which
are limited in supply; these usually fetch the highest prices. Among
these, determine if you have the area within your garden or school
grounds, the expertise, the labor, and the resources to develop one or
more income generating crop.

The following table offers some recommendations for the use of
produce, along with potential advantages and disadvantages of each.
You can choose one or two approaches or a combination.

Keep in mind that if garden produce is sold, the profit should go
towards the greater good of the school, garden or students. It is not
appropriate to use the earnings for parties, for bonuses to the
Director, or for personal gain.

Ways to use Produce
and the Advantages/Disadvantages of Each
Use of Advantages Disadvantages
produce
Use in the school Students will eat ® May not be enough
food program more nutritious and food to serve all
tasty meals, be students.
exposed to new ® Produce may not be
foods, and see a ready for
connection between consumption on a
their work and the day when school is in
vegetables. session.

® Serves as an example
for home gardens.




Use of
produce

* Sell in the
village market.

** Sell to
parents.

Give as payment
to people who
work in the
garden.

Ways to use Produce

Advantages

® Can earn money for
the school for more

® No nutritional

and the Advantages/Disadvantages of Each (Continued)

Disadvantages

benefit for students.

seeds, fees, volunteer @ Students see the

teachers, supplies,
sports equipment,
academic prizes,
building repair,
supplies and foods
for the feeding
program, etc.

® Can promote the
school garden to the
wider community.

® Parents are aware of
the benefits of the
school garden.

® Can earn money for
the school as listed
above.

Can help maintain
garden when
students are not in
school.

garden as a way to
earn money rather
than to eat better.

® Students may not be
exposed to new
foods.

® Students may not
learn how to prepare
and use the produce.

@ Students may not
understand how
fresh produce can
improve their health.

® Same as above

® No nutritional
benefit for students.

* If you sell in the market, be sure to make a sign or to tell
buyers that the vegetables came from the school garden. This
will help build community awareness of and support for the
school garden.

**Have the students tell parents when the produce will be
available so more parents have an opportunity to purchase.




We cannot live on fruits and
vegetables alone. We need grains and
proteins to provide us with the
additional nutrients. Section C which
follows details the major nutritional
benefits of each of the foods in the
garden.

Because many households in Congo are food insecure, it may be
difficult for students to eat a variety of good food. The school garden
is designed to provide foods that are healthy and to provide many of
the nutrients the students need. Understanding the importance of
different foods may motivate students and parents to strive for
variety in their diets.

1. Different plants provide different benefits, and no single food
has all the nutrients we need. The chart at right shows the
benefits of three common foods from the garden.

2. Some nutrients stay in our bodies for several days; others we
need daily. We store the vitamin A from sweet potatoes for
several days because it is fat soluble. Conversely, we need
vitamin C every day because it is water soluble and washes out
of our bodies quickly in our urine. Vitamin C is found in many
fruits and in tomatoes.

3. Some nutrients need to work with another nutrient or partner
in order to reach their full potential. For example, we cannot
absorb calcium unless we also take in vitamin D. In turn, vitamin
D is present in eggs and can also be absorbed directly from the
sun on our skin. The vitamin C in tomatoes helps us absorb the
iron in spinach.

4. Good nutrition can help fight malaria and other diseases. Foods
rich in vitamin A work best in combination with foods rich in
zinc. This pairing is especially beneficial and easy to achieve. For
example, combine spinach, carrots, and/or sweet potatoes
(foods high in vitamin A) with green beans and/or cabbage
(foods rich in zinc).



Common Vegetables and their Health Benefits
Some Examples

Plant Vitamin Health Benefits
Cabbage ® vitamins A, C 'He_lps heal cuts and wounds;-
® zinc protects from infection;

boosts the immune system;
keeps skin and gums
healthy.

helps absorb iron.

helps eyes see at night.
fights malaria and other
diseases.

Tomato ® vitamins A, C helps heal cuts and wounds;
protects from infection;
boosts the immune system;
keeps skin and gums
healthy.

helps absorb iron.

helps eyes see at night.

chév;/}orange  vitamin A builds and maintains healthy'
vegetable such ® iron eyes, skin, bones.
as sweet potato iron builds blood cells to

fight anemia.

Food is important not only '

to relieve hunger. Food is

also important to help boys

and girls grow up strong

and healthy. Eating the

right foods gives us energy ‘
to do our work and to play. s

Children who eat breakfast
and eat well can
concentrate and do better
in school. There are things
one can do in harvesting,
preparing and eating food
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