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PERMACULTURE BACKGROUND

What is PERMACULTURE?

It refers to the scientific discipline of studying agriculture as ecosystems,
looking at all interactions and functions. (i.e. producing food but also
recycling nutrients and building resilience etc)

A holistic systems approach to food, feed, and fiber production balancing
environmental, social and economic issues.

It means applying ecological processes in agricultural systems for
sustainability. The management of ecological interactions in agricultural
ecosystems to improve agricultural production and preserve bio diversity.

PERMACULTURE seeks to improve agricultural systems by mimicking or
augmenting natural processes thus enhancing beneficial biological
interactions among the components of agro biodiversity (Altieri 2002).

It means the use of ecological principles for the design of agricultural
systems

Its ecology of the food systems (Francis et al 2003). The aim is to
transform agriculture toward sustainability in that there is ecologically
sound, economically viable and socially justified

Related terms

Ecology- This is the way living things interact with themselves and their physical
environment to create a sustainable system



Agro ecosystems-communities of plants and animals interacting with their physical and
chemical environments that have been modified by people to produce food, fibre, fuel and
other products for human consumption and processing (Miguel Altieri 2004)

Brief History of PERMACULTURE

Though it’s considered as a traditional way of farming, the first formal academic program in
PERMACULTURE was in 1982 at University of California, USA. In 1998,a publication of an
undergraduate textbook on PERMACULTURE and accompanying field and laboratory
manual was developed (Gliessman 1998 a). Publications of new editions on
PERMACULTURE in 2007, and 2015 have been strong steps towards in recognizing
PERMACULTURE as academic discipline.

1.

Why Permaculture (The Need To Act)

Poor food quality and diets are partly responsible for the increase of chronic diseases like
obesity and heart disease. Agriculture is closely linked to these concerns, including the loss
of biodiversity, global warming and water availability.

The results revealed that 2,027,655 Ag HHs (56.7%) had been food insecure at any one time
during the reference period and of these 78 percent were male headed compared to 22
percent who were female headed. However within Ag HH of same sex, there was a higher
percentage of female (59%) compared to 56 percent of male headed Ag HHs that had
experienced a food shortage.

The food security prospects of central region are expected to worsen as many households
experienced a failed to below normal harvest in 2015 in addition to across the country.
Currently non-seasonal (El Nino) rains are being experienced in the region; however
households are not making use of these rains.

Food availability is not a limiting factor in most regions of Uganda except in Karamojong,
East Central and West Nile where production and productivity, frequent dry spells and lack
of extension services affect production. Though food is largely available, food access and
utilization are major limiting factors in three regions and minor limiting factors in other
regions. This has been attributed to low level of incomes, storage, inadequate nutritional
awareness, cultural food preferences, poor sanitary and food preparation practices and



wastage of

food during harvest periods due to festivities.

(http://www.fao.org/uganda/fao-in-uganda/uganda-at-a-glance/en/)

Population

Age structure

Dependency
ratios

Median age

Population
growth rate

Birth rate
Death rate

Net migration
rate

Urbanization

38,319,241

note: estimates for this country explicitly take into account the
effects of excess mortality due to AIDS; this can result in lower life
expectancy, higher infant mortality, higher death rates, lower
population growth rates, and changes in the distribution of
population by age and sex than would otherwise be expected (July
2016 est.)

0-14 years: 48.26% (male 9,223,926/female 9,268,714)

15-24 years: 21.13% (male 4,010,464/female 4,087,350)

25-54 years: 26.1% (male 5,005,264/female 4,997,907)

55-64 years: 2.5% (male 460,000/female 496,399)

65 years and over: 2.01% (male 337,787/female 431,430) (2016 est.)

Total dependency ratio: 102.3

youth dependency ratio: 97.3

elderly dependency ratio: 5

potential support ratio: 19.9 (2015 est.)

Total: 15.7 years
male: 15.6 years
female: 15.8 years (2016 est.)

3.22% (2016 est.)

43.4 births/1,000 population (2016 est.)
10.4 deaths/1,000 population (2016 est.)

-0.7 migrant(s)/1,000 population (2016 est.)

urban population: 16.1% of total population (2015)
rate of urbanization: 5.43% annual rate of change (2010-15 est.)



Major cities -
population

Sex ratio

Mother's
mean age at
first birth

Infant
mortality rate

Life
expectancy at
birth

Total fertility
rate

Contraceptiv
e prevalence
rate

HIV/AIDS
adult
prevalence
rate

HIV/AIDS
people living
with HIV/AIDS

HIV/AIDS
deaths

KAMPALA (capital) 1.936 million (2015)

at birth: 1.03 male(s)/female

0-14 years: 1 male(s)/female

15-24 years: 0.98 male(s)/female

25-54 years: 1 male(s)/female

55-64 years: 0.93 male(s)/female

65 years and over: 0.79 male(s)/female

total population: 0.99 male(s)/female (2016 est.)

18.9 years
note: median age at first birth among women 25-29 (2011 est.)

total: 57.6 deaths/1,000 live births
male: 66.7 deaths/1,000 live births
female: 48.4 deaths/1,000 live births (2016 est.)

total population: 55.4 years
male: 54 years
female: 56.9 years (2016 est.)

5.8 children born/woman (2016 est.)

34.3% (2015)

7.07% (2015 est.)

1,461,700 (2015 est.)

28,200 (2015 est.)



Drinking
water source

Sanitation
facility access

improved:

urban: 95.5% of population

rural: 75.8% of population

total: 79% of population
unimproved:

urban: 4.5% of population

rural: 24.2% of population

total: 21% of population (2015 est.)

improved:

urban: 28.5% of population

rural: 17.3% of population

total: 19.1% of population
unimproved:

urban: 71.5% of population

rural: 82.7% of population

total: 80.9% of population (2015 est.)

Reference ( source: cia world factbook this page was last updated on
july 9, 2017)

PERMACULTURE can increase food production and food nutrition security
while restoring the ecosystem services and biodiversity that are essential
for sustainable agricultural production.

There is increasing recognition that regenerative, productive farming
sector can provide environmental benefits while creating rural
employment and sustaining rural livelihoods

Our food systems is sustainable in the three aspects of sustainability
(economic, social or environmental) which is not the case in the current
conventional farming.

When monoculture production of crops such as corn, sugar, beans, rice
etc during green revolution, it quickly became evident that they were
causing ecological degradation (soil erosion, loss of agro biodiversity,
pests outbreaks its) as well as social duress (poverty, malnutrition,
dependency, loss of livelihoods etc)


https://www.cia.gov/library/publications/the-world-factbook/

ETHICS AND PRINCIPLES/CONCEPTS OF
PERMACULTURE

Ethics

Permaculture practice is guided by ETHICS that give purpose to our work, and connect us
with the many millions who are also working towards a fairer, healthier and more
harmonious human culture. The three major ethics are summarized as;

Earth Care- Care of the Earth. Allowing provisions and resources for all life systems to
continue and multiply.

People Care- Care of People. Allowing provisions for people to access those resources
necessary to their existence.

Fair Share- Return the surplus and the setting of limits to population and consumption. By
governing our own needs, we can set resources aside for the earth and others

Implicit in the above is the “Life Ethic:” all living organisms are not only means but also ends.
In addition to their instrumental value to humans and other living organisms, they have an
intrinsic worth. Curbing population growth is also critical

Principles/ Concepts of Permaculture

Foundation of PERMACULTURE is the key Principles/concepts of ecology will help to design
agro ecosystems which are productive, sustainable and require low maintenance.

Energy flows

All life forms require energy to drive their activities. Sun is the source of energy which it’s
captured by plants and converted into chemical energy such as sugar, proteins, oils etc.
Nutrient cycling

The total amount of matter in the world is constant and cycles through living and non-living
materials. The cycling of matter is driven by the sun and is facilitated by flow of energy

Food chain and food web



The flow of energy and cycling matter can be presented by food chain and good web. Each
organism is linked to other organism in the ecosystem to form more complex system known
as food web. Small and weak food web has few species and leads to a
weak.-self-perpetuating. PERMACULTURE aim to create as many food webs as possible to
give strength and stability to the environment.

Succession

If land is cleared-the ground will be colonized by grasses-succeeded by herbs, shrubs, small
growing trees and taller trees until mature forest called climax community is established.
This process of colonization is called succession. Each type of plant changes the
environment preparing it for the next type of plant. Each disturbance drives succession
backwards because it reduces the number of species.

Stacking

Another way to stabilize ecosystem and use space more effectively is by stacking plants.
Stacking below the soils by different roots and also above ground utilizes water, light,
nutrients, space etc well. PERMACULTURE tries to mimic this kind of natural forests.

Want to know about rabbit farming and piggery

How do you make soil less poisonous?

More light on coach grass herbicides

What plants can grow together and help each other

How to ensure rain water and wind do not wash away manure
Is it true that some soils decrease soil fertility?

What is the center for organic farms

Teach about organic medicine that treats chicken and pigs.
Will you be able to get us good yielding seeds?

Bio-Diversity
Biodiversity means variation of life forms in a given ecosystem. It Increases productivity and
stability like polyculture as opposed to monoculture. Also diverse products create stability of
income.

Other relevant principles to be applied in PERMACULTURE

Everything is in relationship

Work with nature more than against it
Cooperation not competition

Make the least change for the greatest effect
Start small-Use small scale, intensive systems
Recycle, reuse, refrain and reduce



The problem is the solution
Everything works at least two ways
Ask for more than one yield(use everything to its highest capacity)

SOIL AND EARTHWORKS

Soil erosion the number one global problem
Despite all our knowledge, in spite of soil services and soil analysis, and despite the best
attempts of people to care for land, we are losing topsoil at an ever-increasing rate. Most
counties of the world where extractive agriculture and forestry occurs have at best only 30%
of their original soils in fair condition. With 70% having washed or blown away, or sadly
depleted in structure and yield. This is mostly created by government subsidized
unsustainable highly productive, chemical agriculture which is very profitable and very short
term, regardless of the long-term cost of destroying our world for future generations.

e Howdo | get manure
How do | make it how do we make pesticides
Will you teach zero grazing?
Talk about all the animals we have at home e.g birds, pigs etc
How do | know the right quantity of organic manure to put on a crop
Teach grafting
How to make sandy soil and clay soil more productive
One time land preparation to last two years
How soil, earth, plants, land, insects related
How do we use ash to control pests

The only places where soils are conserved or increased are:

- In uncut forests.

- Under the quiet waters of lakes and ponds.

- In prairies and meadows of permanent plants.

- Where we grow plants with mulched or non-tillage systems.

Parts Hydrogen = p.H

We need to understand the acid/alkaline analysis and interpret the consequence.



Compost and the decomposition cycle of humus creation is a process that needs to be
understood.

Creation of humus in soil, can be achieved through additions of mulch, compost, animal
skins and bones, etc etc. It may take 2 to 4 years to build a really good garden soil. Humus
solves the problems of too much acid or too much alkaline.

The function of the hair roots of plants feeding on minerals and structuring soil with starch
exchange.

Locally we can:

Mulch and add nutrient for humus.

Add seaweed, sodium salts or plant gels for water retention.

Add bacterial activators for living additions.

Plant legume trees for nitrogen fixation and phosphate harvesting trees for on-going

fertility.

e Use mechanical aeration to enhance life processes, water and air absorption, deep
ripping, forks, prying tools, worms, radishes and other deep roots as biological pegs,
borrowing animals, deep-rooted pioneer plants, mulch holes and nuclei (story of the
bush turkey nest).

Soil conditioning with key line system:

Wallace plow deep ripping on contour, or just falling off contour, starting at the key point
falling out to the ridge lines.

The principle is the soil becomes the main water storage system and the effects are more air
in the soil, moderated temperatures, more soil life, improved pH, more mineral availability
and improved plant and animal health and growth rates.

Difficult soils

Alkaline soils are expected in deserts, coasts and areas of alkaline rocks.

Acid soils are expected in wetlands, bogs, high rainfall, uplands, siliceous rocks.

Platin soil of island atolls and desert coasts has 0.5 meter deep layer of calcium
triphosphate, as hard as concrete. The strategy is to break up the platin layer forming holes,
which are filled with humus, mulch and ongoing mulch additions planted with trees. The
tree continues to break up the platin, and release phosphates and humic acid released from
the decomposing mulch additions breaks down and softens the platin layer further.



Caliche is a tropical equivalent of platin and is found after forest is removed and soil eroded.
Feric silicate composition lies 1 to 1.5 meters below the rainforest soil. This situation takes
long term recovery using swales mulch pits, and mass planting of pioneer trees to build back
topsoil. Best to leave forest as it is.

Non-wetting soils of dry land areas where water rolls off because of an algael-fungal
association, which produces a wax. Small areas can be mulched. For larger areas once
mulch cover 8% of the surface area recover is possible. On larger areas mix a fine bentonite
clay or a commercial gel mixed with the topsoil and seeded to cover crop to prevent erosion.
It is also possible core out sand every square meter and drop in aloam or clay loam plug 0.1
meter by 0.3 meter deep.

Clay with drainage problems can be improved with additions of gypsum 2to 3 handfuls every
square meter to help seepage down to 2 meters. If possible spread 4 centimeters of sand
and mulch on top.

Earthworks and earth resources

Terra-forming is one of our oldest and greatest skills, neither the public at large nor those in
architectural or agricultural fields have fully realized the potential of earthworking machines
in the modern sense.

Earthworks are necessary and ethical where they:

- Reduce our need for energy.

- Diversify our landscape for food production.

- Permanently rehabilitate damage.

- Save materials.

- enable better land use, or help re-vegetate the earth.

Earth can be moved for productive reasons, many of them classified as landscape
restitution:

- To create shelter; to assist with foundations and to make areas level for floors.

- To terrace hill slopes for stable padi crop, wet terrace, or gardens.

- To raise banks or to dig ditches as defenses against flood, fire, attack or wandering
vegetation eaters.

- To drain or fill areas, to direct water flow or runoff.

- To create access roads to those places we commonly visit.

- To get at earth materials, ochres, clays, minerals, and fuels.



- To make holes foe any number of reasons and of greatly varying sizes from fence posts to
dams, wells to deeply drilled bores.

- To create special storages and enlarge living space.

- To stop erosive forces carrying off soils.

- To prevent noise pollution.

- To permit recharge of ground waters as swales and ripping.

Earth can be moved with hand held and mechanical diggers, ditchers, augers, drills, blades,
buckets, shoes, rakes, ploughs, rippers, delvers, scoops, earthplanes, loaders, rock cutters,
draglines, excavators and dredgers. We also move earth with explosives, hydraulic jets, and
as an unintentional result of erosive processes generally.

Planning earthworks prior to the actual job is essential for placement, soil tests, surveying
and pegging, topsoil storage and re-use planning, and preparing for plant up afterwards.

Planting after earthworks needs serious planning not only for stability, but also to make the
most of the opportunity of dominating the bare soil with appropriate plant regimes. We will
be in a race with the volunteer weeds seeds to occupy as much space as possible first. As
soon as the earthworks have finished we need to over seed with fast growing pioneer
ground covers and shrubs and at the same time plant in, bulbs, divisions of clumpers,
cuttings, tube pot pioneer trees and larger potted up main trees as the eventual climax
layer. On steep and difficult slopes a net and pan pattern of mini earthworks will help
establish pioneers as will logs and branches pegged across the slope to hold mulch.

Dam walls should not be planted with anything that has a tap root, that may penetrate the
dam wall, and crack the wall if blown over or pipe the wall through when the tree dies.
Bamboo and other clumpers are ideal as are willows and palms.

Slope measurements can be made in many ways, the three most common are degrees 45/,
percentages 50% and proportion 1:1.

The average safe slopes used by engineers are:

- Gravels 1:1.5

- Clay well drained 1:2

- Clay wet 1:4

Levels and leveling is performed to ensure spillways work, drains run, gutters flow, buildings
sit level and numerous other applications. Leveling equipment can be very sophisticated or
extremely simple from a satellite positioning laser level, laser level, theodolite, transit level,
hose levels, plane table to simple A-frames. Most of the survey work we need to do is



measuring level and very slight grades all of which has been done in the past just using
water to check level and the speed of water movement to assess gradient.

Types of earthworks

- Banks need to be constructed stable for control of water and soil slump. Many methods
can be used to prevent slump from cuts above terraces or roads, and need careful planning,
vegetation established on banks always assists stability.

- Benching a slope can be used to create roads and house sites. These are quick and easy to
cut with a side casting machine, like a bulldozer or a grader on shallower slopes, the lower
side becoming a good tree growing position of increased soil depth. Benches can slope
slightly off the hill for drainage. In stable soils benches can slope into the hill and infiltrate
water to the trees below the bench acting like a swale. Cross wall drains may need to be
made every 20 to 30 meters to prevent runoff erosion. These are very useful and functional
elements especially in steep country.

Terracing on country that has enough mulch materials, compost supplies and water can be
very stable productive systems.

The exception to this is when:

- Terraces built in unstable soils and sediments.

- In areas with hydraulic pressure from water.

- Bunds not constructed stable.

- Large proportion of the landscape is terraced in annual crop with no tree mulch input to
crop.

- High rainfall areas terraced and concentrating runoff.

Trees on bunds and between, above and below terraces, should form 40 to 60% of the total
landscape, creating a polyculture system creates the best sustainable results.

Terrace construction always starts at the bottom and goes up hill, pulling topsoil down from
the next terrace above, finally the surplus stockpiled topsoil of the bottom terrace is
transported to the top terrace of the series.

In the tropics terraces should occupy no more than 30% of the catchments landscape and no
more than 5% in drylands.



GROWING SOIL: SOIL FERTILITY MANAGEMENT

Communities, families, and individuals all over the world are searching for ways to provide
the necessary food and nutrition for sustenance and health. There are principles are crucial
in building soils are based on using natural processes to create a thriving and sustainable
food-production system.
The principles of building soils are:
1. Composting
2. Deep soil penetration
The training manual expounds in depth the steps of building soils to grow our crops!
e Twongeremu emikutu engeri jegisimwa munimiro
How do you place organic manure in the garden
How do you do different agricultural activities on small land
Is it dangerous to mix organic and in organic manure.
How to ensure water retention in my garden
Why inorganic fertilisers are bad as per permaculture yet they give more yields
How can one get organic manure and pesticides in the market.
What fertilisers are used for different kinds of soils?

Principle 1: COMPOSTING

Goal: Maximize compost quality and quantity AND maximize microbial diversity
Composting strives to produce the maximum amount of compost from the materials used. It
also maximizes microbial biodiversity through a correctly built and “cured” compost pile
using plant material from your farm, food scraps from your kitchen, and soil from the beds.
Healthy compost is broken down plant material that returns nutrients and carbon to the soil,
so the soil regains fertility and waste is minimized. Quality compost in the soil provides
sustained release of nutrients for plant roots and microorganisms. It provides more aeration
for roots and microbes. Compost helps buffer challenging soil conditions, like high or low
pH, or too much clay or sand. The organic matter in compost also helps increase water
retention, so you need to water less. By using compost to support soil fertility you can be
more self-sufficient and rely less on purchased organic fertilizer.

To make GB compost, start by picking any space available to put your compost pile, maybe
even on a growing bed. Next, gather your materials, collect them over time and/or use what
you have on hand:



1. Mature Material — did this plant grow to its old age and produce seed? If so, the plant is
mature and made up of material that is complex and tougher to breakdown. Think of a corn
stalk after it has borne fruit. It is structurally strong.

2. Immature Material — did this plant grow to its old age and produce seed? If not, the plant
is immature and made of material that is less complex and easier to break down. Think of
alfalfa plants or lettuce leaves that are very flexible. It can sometimes be hard to
differentiate between mature and immature materials, so just do your best.

3. Soil — this comes from the first trench of soil you removed during the double dig. Keep a
little around after double-digging for compost building.

4. Roughage — This is plant material that is thick and tough and will take many compost
piles before it decomposes. Think of branches from trees or stalks of cassava. Roughage is
used once in each pile, so only a small amount is necessary

HINT:
Make the base of the pile at least 3 ft x 3 ft (1 m x 1 m) so the pile is big enough to retain
moisture and heat for healthy decomposition.

1. Adding mature material to a compost pile
Now you are ready to build:
Step 1 Gently loosen the soil where you will build down to 12 in (30 cm), so the pile can drain.
Step 2 Apply roughage about 4 in (10 cm) thick so the pile can drain and breathe.
Step 3 Apply a layer of mature material, about 2 in (5 cm) thick and water until evenly moist.
Step 4 Apply a layer of immature material, about 2 in (5 cm) thick and water until evenly
moist.
Step 5 Apply a layer of soil about % in (-1 cm) thick and water. The soil plays an important
role, helping to stabilize the moisture and temperature levels of the pile and inoculating it
with microorganisms.
Step 6 Repeat steps 3 through 5 until you have used up your materials or the pile is tall
enough for you to stop working on it, whichever comes first.
Notice that you are using equal volumes of mature and immature materials. This is an
important component in producing healthy compost, as both the structural integrity of the
mature material and the less-structural immature material contribute to the process of
decomposition and the humus-formation that make compost so valuable.
Get to know your compost pile. Watch it, smell it, and feel it as it changes. Even on the inside!
Learn to know when it is healthy.
Let it teach you how to make even better compost.
If your pile was short when materials ran out or it shrinks a lot, you may want to keep adding
to the pile when you have more material, until you decide to call your compost pile finished.
Finishing a pile within one month is a good guideline. When you are done building, an



additional layer of soil on the top will help the pile to hold moisture. Your compost pile will
begin to shrink after you build it.

1. To maintain your compost pile
Because compost is the result of decomposition, maintaining a compost pile is about
creating the ideal conditions for this process. Decomposition is carried out by
microorganisms in the presence of moisture and air; therefore, the pile must have enough
moisture (like a wrung-out cloth) and enough air (too much moisture limits air). You have
four strategies to create the moisture balance you want: a) You can loosen your pile, b)
water your pile, ¢) cover your pile or d) do nothing. In some climates, it may be necessary to
water the entire pile or at least the edges daily, to retain moisture. Pile location can help
with this too, as shaded piles will retain moisture better. If you notice a sour smell or white
color, your compost pile may be anaerobic (not enough air, too much water); loosen it to
add air. If the materials are not breaking down, your pile may be too dry; water it and/or
cover it to hold the moisture. If all is going well, enjoy observing this miraculous process!
One to two weeks after finishing your pile (adding material for the last time), you may
choose to turn the pile. The best time to do this is after the temperature of the pile has
peaked and dropped 20° F (11° C) (you can monitor the temperature of the pile using a
thermometer). Turning will result in more uniform decomposition, but is not absolutely
necessary. To turn a pile, choose a site close-by and complete steps 1 and 2 as outlined on
the previous page. Move your pile with a pitchfork or locally available tool, by taking forkfuls
off the top of the pile and putting them on top of the new roughage. Form the new pile by
placing the less decomposed material towards the center of the new pile and the more
decomposed material to the outer edges. Water after every layer you make, if needed, to
establish good moisture (like a wrung out cloth). Turning will add air, restarting the
decomposition process. Now maintain a healthy moisture level and let your pile cure.
The pile should smell musty, then earthy. The materials should become harder to recognize,
ending up as a crumbly, brown-black, woodsy-smelling fertile material that feels rich to the
touch. Your pile should take about 3-6 months to cure, depending on the climate. When you
decide it is ready, put it onto already prepared beds, working it gently into the top 2-4 in
(5-10 cm) of soil. The beds are now ready to plant. If you are not ready to use the compost,
disassemble and dry the pile in a dry, airy and warm location, so it doesn’t continue
decomposing (over-decomposition reduces the nutrient value of the compost). Store
compost dry; it will rehydrate when you use it.
HINT:
Use many different kinds of plant material to support a variety of microorganisms. This
maximizes microbial diversity, creating more vibrant, healthier decomposition and
compost—plus natural antibiotics in the soil to encourage the maintenance of plant health.
If the material available has a lot of oils or readily available nutrients like coffee grounds,
citrus peels, or manure, limit it to no more than 1/6th the volume of the completed pile.



There are some things that are better to avoid putting into compost piles because they
don’t decompose well. They have strong components that inhibit the decomposition
process, or they contain undesirable eggs or seeds that can survive the curing process.
Examples include: magnolia and eucalyptus leaves, poisonous plants, ivy, insect or disease
infested plants, etc. The more mature material in a compost pile, the cooler and slower the
decomposition. The resulting compost has higher amounts of stable organic matter that will
have positive long-term affects in the soil. “Cool” composting is also better at maximizing
the quantity of cured compost created per unit of built compost, which is part of the
composting goal.

A yearly compost application for each growing bed is a general guideline.

When applying compost, more is not always better. Remember to apply a quantity that can
be sustainably produced by your farm.

Because compost is a stable form of organic matter with long-term benefits for soil fertility
and structure, it is preferable to put all crop material into a compost pile rather than turning
crop matter directly into the soil.

Compost supports soil fertility, but it may not contribute specific nutrients that a soil is
lacking. For this reason, it is recommended to test your soil annually for basic and trace
nutrients. If the soil is deficient, an annual addition of organic amendments as recommended
by the soil test can help stabilize the soil nutrients.

Caring for soil through composting and careful preparation will help hold onto these
nutrients and over time you will find yourself needing to add fewer and fewer amendments.

http://www.timberleafsoiltesting.com/ is a trusted resource.

By composting your own materials, you are actively taking care of your land by returning
fertility to the soil. You are building soil and contributing to the long-term health of your
farm. A compost sifter helps remove un-decomposed roughage.

Principle 2: DEEP SOIL PENETRATION

Goal: Build Soil and Soil Structure

Deep soil preparation builds soil and soil structure by loosening the soil to a depth of 24
inches (60 cm).

Ideal soil structure has both pore space for air and water to move freely and soil particles
that hold together nicely. Air supports plant roots and soil organisms that give life to the soil
and enhance nutrient availability for the plants. Aerated soil holds water better than
compacted soil, requiring less watering. It also facilitates root penetration, supporting
healthy plants and minimizing erosion.

To prepare the soil on your farm, determine where your growing beds will be and where
your paths will be. (Paths are necessary because stepping on the bed compacts the soil,


http://www.timberleafsoiltesting.com/

reversing the process of digging.) Recommended bed dimensions are 4-5 feet (1-1.5 m) wide
and 20-25 ft (6.5-10 m) long for a total of 100 ft2 (10 m2). This bed size works well for labor
and space efficiency, and for water retention. Make your paths wide enough for you to work
easily, but not so wide that you sacrifice growing space unnecessarily.

To double-dig, stand on a digging board positioned 12 in (30 cm) from the end of the bed.
Facing the end, use a flat digging spade with a D-handle (or the tools available to you) to
remove soil to make the first trench, 12 in x 12 in x 5 ft (30 cm x 30 cm x 1.5m). Put the soil
you dig out of the trench in a bucket, basket, wheelbarrow or pile to save for later. Some of
this soil will go back into the bed to complete the double-dig, and some can be used for
compost building and to start seeds. (More about the uses for bed soil later.)

With a D-handled digging fork (or other locally available tool), gently loosen the lower level
of the first trench 12 in (30 cm) deep. If you cannot penetrate 12 in (30 cm), simply loosen as
deeply as you can. Each year the soil will If you cannot penetrate 12 in (30 cm), simply loosen
as deeply as you can. Each year the soil will improve from a combination of double-digging
and the growing action of roots, until you are able to achieve a loose, healthy soil structure
to the full 24 in (60 cm).

Next, move your board 12 in (30 cm) back from the first trench to expose more soil to begin
the second trench. Using your digging tool again, move the soil from the top 12 in (30 cm)
into the first trench. Now you have a new trench. Loosen the soil in the bottom of this
second trench, as deeply as you can.

Repeat this pattern until you reach the other end of the bed. At the end you will have one
last trench to fill. This soil comes from the soil you removed from the first trench. Fill the
trench and rake your soil smooth, your bed is ready for compost. .

1. Notes to Refine Deep Soil Preparation

Soil of proper moisture level (like a wrung-out cloth) will be the easiest to work with. If the soil
is too dry or too wet it is more difficult to dig and the soil structure can be damaged in the
process. Make your job easier and take care of the soil by watering the bed or keeping it dry, as
appropriate, in preparation for digging.

Choose cool and comfortable times of day for digging. Working in the heat of the day
exposes the soil organic matter to accelerated oxidation and more will be lost. The farmer
uses less energy digging in the cool of the day, too! If the soil is very compacted, it may not
be possible to dig 24 in (60 cm). Simply dig as deeply as you can and let the plant roots help
you. You can plant deep-rooting crops to accelerate this process. Remember this is part of
building soil structure, over time the full depth will be achievable!

Another important part of building soil structure is supporting the beneficial interactions
between the organisms living in the soil, the roots, and the soil itself. The disruption of deep
soil preparation is best limited to once every growing season, until good soil structure allows
you to dig less often.



!If your soil is overly loose due to sand, double-digging is not helpful. Instead you will want
to build soil structure by adding organic matter in the form of compost and keeping plants
growing year-round so roots can support soil microbial life. improve from a combination of
double-digging and the growing action of roots, until you are able to achieve a loose, healthy
soil structure to the full 24 in (60 cm).

HINT:

When digging or planting, put a strong, wide digging board/log on the bed to distribute your
weight and avoid compacting the soil.

Next, move your board 12 in (30 cm) back from the first trench to expose more soil to begin
the second trench. Using your digging tool again, move the soil from the top 12 in (30 cm)
into the first trench. Now you have a new trench. Loosen the soil in the bottom of this
second trench, as deeply as you can.

Repeat this pattern until you reach the other end of the bed. At the end you will have one
last trench to fill. This soil comes from the soil you removed from the first trench. Fill the
trench and rake your soil smooth, your bed is ready for compost. You have crafted the first
leg of the stool.

LAND PREPARATION TECHNIQUES FOR KITCHEN GARDENS

Fertility trench (compost)

Dig a trench 60cm wide and 6ocm deep. The length can be any size. Put
the soil aside

spread a 15cm layer of dry vegetation on the bottom of the trench
add an 8cm layer of cow dung or compost

add 15 cm layer of green vegetation

sprinkle ash on the top

repeat this layering process one more time (the pile will be above ground
level)

cover the top with dry vegetation to prevent moisture loss
crops are then planned along the edges of the trench

in the next season, look for a new place to make the trench



Basket compost

dig circular holes 60ocm in diameter and 60ocm deep and put the soil aside
of flatten it out between the holes

put a 15cm deep layer of dry vegetation into the hole

spread an 8 cm layer of fresh manure (from cattle, sheep, goats, poultry
etc) on the vegetation

add 15 cm layer of green vegetation
sprinkle wood ash on the top

repeat this layering process one more time (the pile will be above ground
level)

cover the top with dry vegetation to prevent moisture loss

mark the circular outline of the pit with a round ‘basket’ of slender sticks
about 10cm height and woven together

Plant seeds or seedlings around the baskets. The plant roots will utilize the
nutrients in the compost once it decomposes. This pile will gradually shrink
in size

in the next planting season, the compost baskets are established in
different area so that more of the shamba becomes fertile

Key Hole Kitchen Garden

This is a ‘keyhole’ like kitchen garden design which is a highly productive vegetable
production system. It’s designed to recycle kitchen waste water by use of decomposing
materials just as nature does through decomposition organic materials in a natural forest.

Procedure of making a keyhole garden

Make a one metre radius cycle on flat ground near the kitchen

Raise about one foot wall to hold the soil around the circumfluence and
complete the circle with a key like shape which should face the kitchen for
easy access..



Establish a tunnel of sticks of about 10 cm radius by use of sticks of about
1.5 meter tall. This tunnel is stacked with decomposing materials like dry
grass etc.

Fill the whole circle area with fertile soil.(ratio of 1:1, soil: compost) until
the heap in about 1 metre high in sliding shape to increase surface area for
planting.

Mulch the garden and plant with different varieties of vegetables for
biodiversity and according to the need of the family.

Start watering your vegetables by pouring waste water through the
developed column of decomposing materials. This could be water used for
washing dishes etc.

Why Keyhole garden
Takes minimal space yet highly productive.

Recycles kitchen waste water by use of decomposition materials just like
as nature does.

Very convenient as its placed near the kitchen and hence easy to water
due to its ‘Keyhole -like shape’

Less pest and disease problem due to vegetable diversity

Sunken Beds

What is a Sunken Garden Bed?

Sunken beds are formal gardens set below the main level of the ground surrounding it.
Sunken gardening are also referred to as basin gardening.

This is not a new concept. In fact, sunken gardens have been used for centuries — most
commonly when the availability of water is limited. Areas prone to dry, arid conditions, such
as desert climates, are popular sites for creating sunken gardens. Gardening Below Ground
Level Sunken gardens help conserve or divert water, alleviating runoff and allowing water to
soak into the ground. They also provide adequate cooling for plant roots.

How to Build a Sunken Garden



A sunken garden bed is easy to create, though some digging is required. Creating sunken
gardens is done much like a typical garden but instead of building the soil at or above
ground level or raised beds, it falls below the grade. Topsoil is dug out of the designated
planting area about 4-8 inches (may go up to a foot with deeper plantings) below grade and
set aside. The deeper clay soil beneath is then dug out and used to create the small hills or
berms between rows. The excavated topsoil can then be amended with organic matter, like
compost, and returned to the dug-out trench.

Now the sunken garden is ready for planting. Note: Something to consider when creating
sunken gardens is their size. Typically, smaller beds are better in areas with less precipitation
while climates receiving more rain should make their sunken gardens larger to avoid
over-saturation, which can drown plants.

Why Sunken Beds?

Simply put, sunken beds act as if they were a valley instead of a mountain (raised bed).
Valley landscapes tend to have more accumulated water, be richer in organic matter, and
boast more biodiversity. While raised beds do have their advantages, there is the obvious
pattern recognition that raised beds dry out more quickly than sunken beds. The sunis not
able to hit the south facing part of the bed as easily while wind passes over the growing
space instead of interacting with it in a drying fashion. Also with raised beds, organic matter
and mulch tends to slide down to the pathway over time and requires scooping it back up to
the raised bed to truly harvest this carbon resource. However when working with sunken
beds, the valley space accumulates organic material and does not allow it to wash away as it
does with raised beds.

ANIMALS

Designs that integrates plants and animals
-Alley cropping, rotational grazing e.t.c

Roles and habitats of small and large livestock
-Benefits of these animals to our needs i.e. food and income.
-Benefits to other animals
-Benefits to our crops i.e. providing farmyard manure.

General livestock husbandry
Food, hygiene, healthcare, protection, reproduction



Breed selection: Needs, Yields & Characteristics
-Adaptability to the area in terms of tolerant to parasites & diseases and other
environmental conditions of the place.

Land Management
-Proper space utilization to accommodate as many animals as possible.

Learning Goals:
A basic understanding of care for diverse species of animals
Awareness of animal impacts on the land and how to use them in a
positive manner
Know how to attract beneficial wildlife

ECONOMIC SYSTEMS

Household and community economies: Natural, human, and social capital
-Natural capital are the resource that occur naturally that we can use to enrich our
economies i.e. forests, rocks, soil, water e.t.c
-Human capital: People with knowledge or expertise that we may tap into for the benefit of
improving our economies. These are people abilities or personal attributes which include
creativeness which contribute to our economic value.
-Social capital. Good social relations that have productive benefits

Formal and informal complementary currencies; community lending and
banking

-Encouraging group dynamics among the farmers hence formation of table banking, seed
banking, merry go round e.t.c

Other Income Generating Activities (IGA)
Horticulture i.e. vegetables & fruits, cash crops i.e. coffee, small livestock i.e. rabbits, poultry.
Record keeping

Learning Goals
Awareness of non-formal and formal economics
Encouraging sustainability



Proper farm management

Cooperatives

Permaculture value based cooperatives, are designed with permaculture ethics and principle embedded.

Principles of cooperative

Voluntary and Open Membership. ...
Democratic Member Control. ...
Member Economic Participation. ...
Autonomy and Independence. ...
Education, Training, and Information. ...
Cooperation among Cooperatives. ...
Concern for Community.

Values

Cooperatives are based on the values of self-help, self-responsibility, democracy,
equality, equity and solidarity. In the tradition of their founders, cooperativemembers
believe in the ethical values of honesty, openness, social responsibility and caring for
others.

types and who we are ?

Producer Cooperatives. Members are engaged in production in separate enterprises,
such as farms, artist studios, or fishing boats. ...

e \Worker Cooperatives. These businesses are owned by some or all of the
workers. ...

Consumer Cooperatives. ...

Credit Unions. ...

Retail or Purchasing Cooperatives. ...

Social Cooperatives.

Enterprise

Business Model Canvas



The Business Model Canvas
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ACCESS TO LAND

Different land tenure i.e. communal, individual, public and private

Procedures for land acquisition
Land policies in Kenya i.e. road reserve, river bank e.t.c
Learning Goal:
Revisit the ethics of land care
Understand some of the benefits and challenges in living in intentional
communities

Know how and where to look for land to grow food


https://medium.com/seed-digital/how-to-business-model-canvas-explained-ad3676b6fe4a

KITCHEN PLANTING TECHNIQUES:

Principle 3: INTENSIVE /[CLOSE PLANTING

Goal: Create enhanced and uninterrupted root and plant growth

It creates enhanced and uninterrupted plant and root growth by transplanting seedlings in a
close, off-set spacing pattern so their leaves are barely touching at maturity, creating living
mulch over the soil!

The living mulch results in a mini-climate between the plants and the soil, retaining moisture
and protecting soil from wind and water exposure that can lead to erosion. Intensive
planting also maximizes root material, which results in a mini-climate between the plants
and the soil, retaining moisture and protecting soil from wind and water exposure that can
lead to erosion. Intensive planting also maximizes root material, which increases the
biological activity and the organic matter in the soil. (When the soil is healthy, roots can be
healthy; when roots are healthy, plants can be healthy.)

Intensive planting limits weed growth, supporting the plants and saving labor. Additionally,
the farmer benefits because the hexagonal pattern maximizes the number of plants in a
given area, increasing yield.

From above, the pattern looks like this:

Each plant is the same distance from all the plants around it. In the center is the seedling and
the circle around it is the area the plant covers when it is full-grown. From the side, the
leaves should look like this:

Intensive planting is also utilized in the process of growing your own seedlings for
transplanting. This farming practice contributes to the sustainability of the farm through
supporting a closed system (not buying seedlings). Seedlings can be grown in flats, in any
container that drains well and is deep enough for roots (at least 3 in/ 7.5 cm), or in a nursery
bed. Propagate seedlings in a way that allows them enough room to grow, while creating a
good mini-climate over the flat, container or bed. Use the off-set spacing pattern, putting
most seeds on 1 or 2 in (2.5 or 5 cm) spacing. If the seeds are too small to handle, scatter
them evenly. To have enough space for the seedlings to develop properly, it may be
necessary to move these seedlings to another flat, container or area on off-set spacing once
they have germinated. This process is called “pricking out.” Most seedlings are pricked out
on1.50r2in (3 or5cm)spacing



From above, the pattern looks like this:

Each plant is the same distance from all the plants around it. In the center is the seedling and
the circle around it is the area the plant covers when it is full-grown. From the side, the
leaves should look like this:

Experiment with the best spacing for your climate. For example, try lettuce 8, 10, 12, and 14 in
(20, 25, 30, 35 cm) apart and measure your yields per unit of area to compare production, soil
coverage, and plant health. Remember to try experiments 3 or more times to be confident in
the conclusions!

Intensive planting is also utilized in the process of growing your own seedlings for
transplanting. This farming practice contributes to the sustainability of the farm through
supporting a closed system (not buying seedlings). Seedlings can be grown in flats, in any
container that drains well and is deep enough for roots (at least 3 in/ 7.5 cm), or in a nursery
bed. Propagate seedlings in a way that allows them enough room to grow, while creating a
good mini-climate over the flat, container or bed. Use the off-set spacing pattern, putting
most seeds on 1 or 2 in (2.5 or 5 cm) spacing. If the seeds are too small to handle, scatter
them evenly. To have enough space for the seedlings to develop properly, it may be
necessary to move these seedlings to another flat, container or area on off-set spacing once
they have germinated. This process is called “pricking out.” Most seedlings are pricked out
on 1.5 o0r2in (3 or 5 cm) spacing

Your plants will be healthiest if you transplant the seedlings when their roots and leaves.
Your plants will be healthiest if you transplant the seedlings when their roots and leaves are
thriving and in balance with one another. Roots are too big when they’ve hit the bottom of
the flat or container. Remember to harden off seedlings for a few days before transplanting
by bringing them from a protected temperature into the ambient temperature.
Transplanting is best done in the cool of the day, followed by immediate watering to settle
the roots into the soil. Transplanting is preferable to directly sowing seeds in the bed
because you can:

I avoid empty spaces in the bed caused by poor seed germination,

I establish living mulch faster because seedlings are already large; therefore they cover the
soil sooner and the soil requires less water,

| use the healthiest seedlings to maximize yield,

Produce warm-loving seedlings earlier (with some protection) that will be ready to plant
when the weather allows, and

| bring the crop already in the bed to fuller maturity (producing more compost material and
higher yields), while the seedlings are growing.



Another important part of attaining enhanced and uninterrupted plant and root growth is
watering gently. If the rains aren’t enough and you water your garden, make the water fall
gently like raindrops instead of beating onto the plants or running over the soil. And
remember if the soil is healthy, the plants will benefit, so when watering think about
creating good soil moisture instead of focusing on the plants.

Using intensive planting, along with compost and deep soil preparation, is the foundation
for a sustainable farm. These principles work together to create and support a healthy,
vibrant soil, which can produce higher yields. A key in sustainable farming is to recognize
that soil is the foundation of life! Farmers grow food that nurtures life; therefore, farmers
must grow and honor the soil.

HINT:

To attend to the closed system of the farm, make flat soil (soil used in flats or containers for
seedling propagation) from equal amounts of compost and bed soil (saved from the
double-dig). Once soil is available from used flats or containers, use equal parts of old flat soil,
compost, and bed soil. If seedlings were diseased, use that old flat soil for compost where the
microorganisms can transform it into healthy soil again.

HINT: Some fast growing plants like radishes and coriander don’t benefit from transplanting.
Some fast growing plants like radishes and coriander don’t benefit from transplanting.

Principle 4: CARBON FARMING ~

Goal: Support closed-system

Sustainable soil fertility
“Carbon” refers to plant material, also called “biomass,” that has a lot of complex cell
structures and meets the criteria for mature material for compost building. Carbon farming
promotes sustainable soil fertility by focusing on growing crops that produce a large amount
of carbonaceous material (mature material) for composting. A farmer in tune with
producing enough mature compost material will grow these crops in at least 60% of the
cultivated area. By focusing on growing enough compost material through choosing
carbon-producing crops, a farmer becomes more self-sufficient, relying on his/her own
compost for soil fertility instead of buying resources from off of the farm.
Some crops of importance are: maize, sorghum, amaranth, quinoa, millet, rye, wheat, barley,
rice, oats, and sunflowers. An important production goal for mature compost material is an
average of 30 Ib (13.5 kg) of air-dry material per 100 ft> (10 m?) bed. A sustainable farming
system focuses on crops that have this potential.
In addition, carbon farming has a diet element. The important cereal crops mentioned above
also produce an edible seed. Emphasizing crops that produce compost material AND a
significant amount of calorie-rich food sustains the soil and the farmer!



Carbon farming can be enhanced by growing a small area of perennial crops like alfalfa that
can produce large quantities of immature compost material. Growing cover crops in the
off-season keeps the soil covered and supports sustainable soil fertility with more compost
material. Keeping something growing in the soil at all times is an important farming practice
for soil building and compost material, worth the extra planning it requires.

HINT:

Mix legumes and grains for a diverse cover crop that fixes nitrogen and benefits the soil system
with dense, soil-loosening roots.

Principle 5: COMPANION PLANTING

Goal: Focus on the whole garden
To create a thriving mini-ecosystem with

1. Beneficial interrelationships
Companion planting strengthens the whole farm by crop and layout choices that support
beneficial relationships between plants, insects, and the soil.
Companion planting includes choosing crops that are good neighbors and encourage each
other’s growth. Good companion plants can follow one another in the same area, grow next
to one another at the same time, or be interpolated to cooperatively share the same space.
Avoid putting plants in the same area or space that inhibit each other’s growth. Observing
patterns can teach you a lot about companion plants.
Companion planting draws a diverse insect population to the garden by using plants of
many types and colors that flower all-season long. Additionally, a place for insects to drink
water and to be protected at night can be helpful. These actions will support a balance of
beneficial insects that prey on insect pests and pollinate the crops. Lastly, choosing
strong-scented plants, like marigolds, will help repel unwanted insects.
Crop rotation is another way to use companion planting. Crop rotation means that crops of
the same family are not planted in the same place within three years, creating diversity in
the bed and over time AND minimizing disease pressure; therefore caring for the living soil
and the whole garden.
Corn, squash and beans are traditional companion plants, known as "the three sisters

Principle 6: CALORIE FARMING

Goal: Grow a complete diet in the smallest area possible

“Calorie” refers to the energy that is found in food we eat. Calories are essential for human
life and are in all food to some degree. Calorie farming produces a complete diet in the
smallest space possible by focusing on special root crops that are calorie-dense and yield
well in a small area. These specific crops are: potatoes, sweet potatoes, parsnips, leeks,



garlic, Jerusalem artichoke, and salsify. A farm with 30% of its area in special root crops
maximizes its area-efficient production of calories and can grow a complete diet in the
smallest space possible.
After accounting for carbon crops and special root crops, the remaining 10% of area can
grow vegetable crops for a nutritionally diverse diet and a modest income. Orange and dark
green vegetables can help boost important vitamins and minerals in the diet, especially
Vitamins A and C and iron.

e How to make beehives

e Teach about grafting

e Nsaba mutuyigirize ko okuyunga endokwa okugeza obutunda,emwanyi nebirala

With special root crops, nutritionally-rich vegetables, and the calorie-dense seeds from
carbon crops, a complete diet can be sustainably grown in a small area.

Remember that the purpose of the farm is to feed people! All farmers are calorie farmers,
and smart farmers know which crops produce the most calories in the smallest area, which
crops give valuable nutrients, and which carbon-crops produce calorie-dense seeds.

HINT:

Everything sold from the farm contains organic matter and nutrients that are not returned to
the soil. Consider choosing crops you will sell based on minimizing nutrient loss. Plan to reclaim
those nutrients—maybe customers can bring kitchen scraps to contribute to your compost.
Potatoes

Leeks

Sweet Potatoes

SEED SAVINGS FOR KITCHEN GARDENS

Open-Pollinated Seeds

Goal: Maximize seed production and quality and preserve genetic diversity

Using open-pollinated (OP) seeds allows the farmer to save seeds on the farm, providing for
future crops through growing healthy, locally acclimatized, fresh seeds. This helps create a
self-sufficient closed system by reducing dependence on large or small seed vendors, and by
saving money. It is generally possible to grow all the seeds necessary for next year’s garden
in about 3% additional area.

Seed savers must start with OP seeds. This is because hybrid seeds have been crossed
already, and do not have pure genes; seeds saved from hybrid plants will not produce



offspring that are true to type (have appropriate characteristics for the variety). Only
offspring from OP seeds will be true to type.

Saving seeds requires learning how specific crops reproduce. Some crops produce seed in
one growing season (annuals), while others require two seasons for seed production
(biennials). Some crops can self-pollinate while others require pollen from another plant to
produce seed (cross-pollination). This information will help you learn how to grow the seed.
When growing seed in the garden, the farmer must pay attention to the purity of the seed.
Pure seed will produce true to type offspring, keeping the variety strong and consistent.
Seeds from some crops, like those that require cross-pollination, are naturally more likely to
become impurely crossed (hybrids) with a different variety or crop. Some plants will even
cross with wild relatives. To attend to seed purity it is wise to grow most crops for seed at a
good distance from other varieties and other crops in the same family. For crops that cross
readily, like corn, it may be advisable to grow only one variety each season—and that variety
2,000 ft (610 m) from other corn varieties. Another method of isolating seed from potential
crossing is to grow varieties that mature at different times, so the pollen has no opportunity
to cross.

In addition to purity, genetic diversity is an important practice of good seed saving. Always
save seed from a minimum of 5 plants, preferably more. (For corn at least 50 plants are
needed.) You can never save seed from too many plants (of the same variety). In this way
your seed harvest has a wider range of genes and traits. This will result in a healthy and
diverse crop that will be better able to deal with various challenges of life, insects, climate,
etc. Over time, seed saved consistently will be more acclimatized to local conditions and be
more genetically adapted to the area, a benefit of careful seed saving.

A Pollinator at Work

Each type of seed generally has an average number of years it is able to germinate. A seed
saver must attend to seed storage in such a way that the viability (ability to germinate) and
vitality of the seed are supported. Conditions that are ideal for seed storage are the
opposite of conditions that are good for germination. For example, seeds stored in airtight
containers in cool and dark places are likely to remain viable longer than seeds stored in
open containers in warm, sunny places.

HINT

Start small and grow one crop out to seed the first season. Start with a simple crop like dry
beans or lettuce. Add other crops over time to produce most of or all of your farm’s seeds.
Using companion planting, farming for carbon and calories, and using open-pollinated seeds
are like choosing the strongest material to make the three-legged stool, so it will truly last.
They are actions of intention. They allow the farmer to produce enough compost and food
to truly build and sustain the soil, to feed the farmer and help the farm approach
sustainability.



Stepwise Implementation Plan for Kitchen Gardens

1. Implementation Process

1.1 The community animator will carry out of solidarity group on awareness creation on why
kitchen garden and the various types of vegetables and their nutritional values. The
solidarity group will meet in one session to bring the community into awareness of the
kitchen gardens

1.2 The community animator together with the technical advisor discuss with the members
of the solidarity groups on family and diets. The community animator designs the kitchen
gardens according to the dietary needs.

The community animator visits the solidarity group and guides the
members of the solidarity on a session on Soil health. The animator and
technical advisor invites the members of solidarity group to check the soil
and existing plants on the land. Animators will train farmers on soil
testing- .Practical sessions of testing soil will be held .

The community animators will train solidarity groups in 2 sessions to
teach compost making. The practical of compost making will be done in
each group

2 follow up sessions will be done with the member of the solidarity
groups

The community animators will carry out trainings on deep soil penetration
and the practical sessions will be carried out after the training

Follow up sessions with solidarity groups by animators in deep digging
techniques.

Community Animators visit each solidarity group to teach on dry land
techniques on Kitchen gardens and trains the one day session on
solidarity group for instance fertility trench, basket composts

Follow up sessions will be done per group to check progress and provide
gaps

Community animator will visit each of the solidarity members to teach
about planting including close spacing, vegetables to plant, rotation, when
to harvest plants, calendar planting, companion planting etc.-Practical will
be done to carried out in the farms to ensure that the solidarity members.

Follow ups will be done per solidarity to ensure that the kitchen garden
are established
Training sessions will be held per solidarity group on seed saving



TREES

Trees and their energy transactions

Trees should be considered as energy transducers of; Wind, Sun and Rainfall.

Wind
Only 40% of the wind is forced through the trees, and friction causes heat inside the forest
with no frost in marginal frost sites. The trees on the outside have thicker trunks due to
wind force and the inner trunks are thinner. The wind brings in dust and insects which
fallout so the forest at the wind edge receives more fertilizer. Rain runoff is also more
plentiful at the windward edge as the high pressure of the wind keeps the moisture in. The
remaining 60% of the wind is forced up over the trees, forms and falls as Ekman spirals. Rain
is caused by the Ekman spirals if there is any moisture in the air. Trees can cause moisture
the moisture to drop because of the upward forced spiraling of the wind.

e Bwensala kalitunsi empumbu eva mbaawo nsobola okugikozesa okufuna obugimu

oba ya bulabe

Light

Light is absorbed, transmitted through or reflected by the tree, depending on trunk colour,
leaf shape and colour, and canopy also this depends on climate. Light absorption is mainly
on the crown for photosynthesis. A high light absorption tree is a radiator of heat and is
mainly found in cool temperate climates.

Light reflection is also on the crown especially in dense plantings, and all over the tree in the
form of silver leaves. A reflecting tree is a light producer and is usually found in low light
conditions. Trees with white bark reflect heat away from the trunk. Transmitted light is red
light, and stimulates root growth.

Rain

Impact on the crown causes some immediate evaporation but in dense plantings, there is no
impact on the ground, and so prevents erosion under the trees. Each leaf is wetted and no



water falls through the crown until all leaves are wet, so the tree intercepts the rain. When
through fall occurs water begins to drip off the leaves, towards the branches and trunk, this
water is full of dust, insects and plant nutrients. Canopy drip-feeds the surface roots and
trunk drip feeds the deeper tap root systems. The main function of the tap roots are to
mine minerals which are brought back up to the leaves, and then washed off during rain to
be used by the surface feeding roots. Leaf mulch litter under the tree impedes water
absorption, and 3 inches of mulch holds 1 inch of water. The surface tree roots are able to
absorb what they need before the water infiltrates to the ground. Infiltration takes place
when all the soil crumbs are coated with water, and tree roots can soak water from the soil
crumbs themselves. When the soil reaches field capacity or saturation point, water then
slowly percolates to the groundwater. Transpiration occurs when the process reverses from
deep[ ground waters, goes back up through the trees and are released into the air as clouds.
After the first rainfall on the land of 100% moisture from the ocean, 60% of all clouds inland
are formed by forests. The minute particles that rise off the trees is made up of bits of
leaves, pollen, oils and waxes that exude off the leaves, and two types of bacteria that live
with all this material on the leaves. At the center of every raindrop inland is a dust and
bacteria nucleus particle off trees. More water that comes to Earth is condensation rather
than rain. One tree can be as much as 20-40 acres of leaf surface area that can inter-act
which humidity in the air. Moisture is condensed at night because it is relatively cooler than
the air or wind. Trees put out negative ions which attract positive ions, usually dust and
pollution, so air around trees is healthier. There is a great need for more trees throughout
cities to counteract positive ions in the air, which cause depression. In 100% forest cover
ground water run off is zero. At 80% vegetative cover; 5% runoff; at 60% cover; 35% runoff; at
20% cover; 60% runoff. Severe soil loss as vegetation cover is removed.

Types of forest

Fuel — Forage — Structural — Shelter; animal barrier — Food — Natural — Conservation

Fuel

It is essential that least use is made of solid fuels, barks and leaves should be returned to the
soil or the system will degrade. Liquid fuels from species yielding sugars for conversion to
alcohol, or directly to fuel mean the cultivation of permanent trees. Solid fuels can be
harvested from pine cones, fallen wood, thinning, and short term pioneer soil creation and



nitrogen fixing fast growing trees. Gas fuels from coppicing systems for conversion of
biomass via composting for methane production.

Food

Food forests of multiple mixed species, mixed in type, size, height, shade tolerance and
layers, with support species inter-planted for mulch, nitrogen fixation, nutrient cycling, vine
support, edge extension and control. Established with well prepared ground mass planted
to pioneer plants and trees of different potential life spans, most giving way to fruit trees in
the initial years of establishment. Food forests vary greatly to climate and somewhat to
landscape profiles and soils. These are exciting, highly productive systems that are one of
the main imprints of a bioregions identity.

Forage

Forage can be designed into zones 2, 3, and 4 for small and large livestock, this greatly
reduces the pressure on grass pasture. Livestock will eat, leaves, fruits and nuts off trees
but most trees will need to be fenced off or allowed to grow large enough before livestock
are put in. There also many trees that drop seeds, fruits, pods and leaves that can be eaten
off the ground. There are also bee forage and fungi forage forests that we can design.

Shelterbelt and barrier

Well-designed shelter for animals and as protection for crops means we can put 20% of the
area shelter without loss of production and gain the long term yield of the shelter belt itself.
Species can be selected that provide forage, shelter and act as a permanent barrier hedge.
Windbreaks around the house, farm or settlement can greatly reduce energy costs.

Structural

An enormous diversity of structural forest species exist in any one location and short and
long term yield cycles. Inter-active mixed species assemblies can be design for endlessly
sustainable productive forest systems. Uses can be round poles, sawn timber, industrial
cellulose yield and craft uses.



Natural and conservation

Forests have an intrinsic worth, beauty, wildlife habitat, creators of oxygen,, clean water
supply, rain and moisture, soil, prevent erosion, deflect winds, and bring nutrients up from
the ground.

Establishment of forest

Select the species of use fuel, food, forage etc and design for placement, crown bearers and
flower bearers on the outside of the clump, stem bearers inside.

Pioneers species can establish the essential conditions for forest by nitrogen fixation and
nutrient build up on poor soils.

Pioneers can be time stacked some dieing out in 5, 7, 10 or 15 years, with a small percentage
of support species growing on with the system to cycle nutrient over the long term.

It is important to establish trees in a clump fed by several drip points if necessary, as a clump
of trees planted together support one another. Individual tree take up a lot more
maintenance per tree, suffer water stress, wind pruned and smothered in grass.

Forest management

Thinning — Coppice - Selection - Fire — Standards — Nutrients

FOOD FOREST

It’s a food production and agro forestry system based on woodland ecosystem
incorporating fruits trees, nut trees, shrubs, vines, vegetables, perennials etc
e How to select food for the food forest

Example of a food forest

When you walk in a natural forest you find there is:



Richness of biodiversity
Filling every space.
Nature grows in a highly optimal patterns, utilizing multiple layers and

making the most use of both horizontal and vertical space.

No work-No weeding, no spraying, no mulching, Lush etc.
By understanding how forest grow and sustain themselves, we are able to model our food forests
filled with trees and plants that produce food sustainable food production system.

PERMACULTURE

Looks at natural systems and patterns and emulates them to design food production systems and
human settlement that integrate harmoniously with nature

Why food forests?

Rain forests- only cover 2% of earth’s surface but a home to over % of
world’s plant and animal species.
Forests support approx. 50-90 % of all the worlds’ terrestrial biodiversity.
(Rosemary Morrow-1993).Life supports Life.
Nature has supported, fed and sheltered humanity for 95% of its
existence-agriculture only emerged 10,000 years ago.-Mother Nature.
We are losing our reference to nature and our harmony to it-guess what?

Seven layers of a typical food forest

Upper most layer (climax or canopy layer)-tall trees.
Low tree layer (Understorey) trees up to 4 m.
Shrub layers-such as berries
Herbaceous layer-medicinal herbs, companion plants, poultry and forage
plants.
Ground cover-forms the living mulch.
Root zone-root crops- potatoes, carrots etc
Vertical layer (climbers) -climbing beans, passion fruits etc.

Guiding principles when starting a food forest

Diverse range of food trees—stabilizes the environment, reduces
incidences of pests and diseases
Living groundcover-soil fertility.
Observe and analyze local conditions-help select and place appropriate
species,
Food forests-require water, energy and maintenance - zone 2.



Aspect- sun facing slopes.
Slope-drainage. Dry at the top and moist towards the bottom.
Water-dams and swales high points of the property-feed trees by gravity.
Wind breaks-hardy windbreaks trees.
Soil-nitrogen fixing.
Mulch-living ground cover.
Food for poultry
Companion plants for the fruit trees
Best to start-hardy locally proven species -have greater chance of

establishing the new environment.

when the soil and microclimate have been modified-Other varieties
later-Nurse trees
Introduce cultivars which are resistant to diseases and pests

When establishing or planting a food forest, think of:
Adult size and shape of trees-small trees planted in front of larger trees-
not blocked from the sun.
Shape of the mature trees- open canopy dense canopy-allowing light
through or casting heavy shadows

Pest management in a food forest

Diverse range of species- no one pest can attack all the trees.

Varieties of different harvest times- miss the peak pest period.

Allowing poultry and pig to forage.-eat insects and diseased fruits.
Providing habitat for insecticious birds and animals- lizards, frogs, and

spiders.

Maintaining a constant but not excessive supply of nutrients.

Benefits of food forest

High productivity- high density planting ensures high yields.
Natural mulch, compost and fertilizer
Natural Pest control
Resilience through biodiversity-nature prefers biodiversity. Creates a
natural synergy that benefits all the plant involved.
Easy soil repair-chop and drop-When plants die the roots rot- thousands of
air spaces.
Self-maintain. Less work, more food, all natural.



Rows of trees is not considered as a food forest
Rows of trees with-underneath growth is not a food forest
Rows of trees with rows of other alternative is not a food forest but
orchard.
e A food forest may not necessary have seven layers but it does have multiple layers
and even

More important its virtually self-sustaining living ecosystem.

Some species for food forest

Trees suggested for nutrition designing

1.Guavas

2. Avocados
3.custard apple

4. Pawpaw

5. Mangoes

6. Vitex payos

7. Water berry

8. Balanities eygptica
9. Lemon

10. Oranges

11. Passion

12. Tarmalindus indica
13. Syzigium guminii

1. Trees for timber, medicinal and fuel wood

Eucalyptus 2. Neem 3. Gravelia

Acacia tortilis 5.acacia Senegal 6. Acacia polyacatha
Senna siamea 8. Terminalia brownii 9. melia
vonkensii

Moringa oleifera 11 senna spectabilis 12. Acacia
xathopolea

13. Markhamia lutea

1. Example of food forest layout



Climax layer- Eucalyptus camandulensis, Zyzigium guminii, terminalia brownii,neem etc
Understorey layer- mangoes, avocados, citrus, guavas, acacias, Moringa, melia vonkensii etc
Shrubs layer- Cassava, Bananas, pawpaw, pigeon peas etc

Climber layers- passion, climbing bean etc

Herbs layer- Aloe Vera, lemon grass, beans, green grams etc

Cover crop layer- Sweet potatoes, pumpkins etc

Tubers layer- Cassava, sweet potatoes etc

Appreciates context and adjusts to the local environment
Includes and empowers people
Considers and manages whole systems

PERMACULTURE DESIGN PROCESS

Permaculture design emphasizes patterning of landscape, function, and species assembilies.
It asks the question, “Where does this element go? How is best placed for maximum benefit
in the system?”

Permaculture is made up of techniques and strategies:-

Techniques are how we do things, (one-dimensional).
Strategies are how and when, (two-dimensional).
Design is patterning, (multi-dimensional).

Permaculture is all about the science and ethics of design patterning.

Approaches to design

1. Maps, “where is everything?”

2. Analysis of elements, “how do these things connect?”
3. Sector planning, “where do we put things?”

4. Observational.

5. Experiential.



Maps

A main tool of a designer, but “the map is never the territory”. Be careful not to design just
from maps, no map tells the entire story that can be observed on the ground. A sequence of
maps are valuable to see clearly where to place elements: - Water, Access, Structures,
Topology etc.

The analysis of elements

List the needs, products, and the intrinsic characteristics of each element. Lists are made to
try and link the supply needs of elements to the production needs of others.
An example that is easy to understand is the lists needed to link a chicken into a system:

Experiment on paper, connecting and combining the elements (buildings, plants, animals,
etc) to achieve no pollution (excess product), and minimum work. Try to have one element
fulfill the needs of another.

Sector planning: Includes (a) zones (b) sector (c) slope, and (d) orientation

Zones

It is useful to consider the site as a series of zones, which can be concentric rings, a single
pathway through the system, starting with the home centre and working out.
The placement of elements in each zone depends on importance, priorities, and number of
visits needed for each element, e.g. chicken house is visited every day, so it needs to be
close (but not necessarily next to the house). A herb spiral would be next to the kitchen.

Zone1

Home centre

Herbs, vegetable garden
Most built structures
Very intensive

Start at the backdoor

Zone 2

intensive cultivation, main crop
heavily mulched orchard
well-maintained

mainly grafted and selected species



dense planting

use of stacking and storey system design

some animals: chickens, ducks, pigeon

Multi-purpose walks: collect eggs , milk, distribute greens and scraps
Cut animal forage

Zone 3

connects to zone 1 and 2 for easy access.

may add goats, sheep, geese, bees, dairy cows

plant hardy trees and native species

un-grafted for later selection, later grafting

animal forage

self-forage systems: poultry forest etc

Windbreaks, firebreaks spot mulching, rough mulching
trees protected with cages, strip-fencing

nut tree forests

Zone 4

long term development

timber for building

timber for firewood

mixed forestry systems

watering minimal

feeding minimal

some introduced animals: cattle, deer, pigs

Zones

uncultivated wilderness

re-growth area

timber

hunting

Species, elements, and strategies change in each zone.

Sectors

The aim of sector planning is to channel external energies (wind, sun, fire) into or away from
the system.

The zone and sector factors together regulate the placement of particular plant, animal
species and structures.



Slope

Placement of an element on slope so that gravity is used to maximum capacity:
water storage

mulch and other materials (kick down)

cold air falls, warm air rises

Orientation

Placement of an element so that it faces sun-side or shade-side, depending on its function
and needs.

Observational

Free thinking or thematic thinking (e.g. on weed species)
Note phenomenon

Infer (make guesses)

Investigate (research)

Devise a strategy

Experiential

Become conscious—of yourself, feelings, and environment. Can be free-conscious or
thematically-conscious. Zazen—walking without thinking, unreflective.

Putting it Together

Use all the methodologies of design.
Select elements — pattern assembly
Place elements — pattern relationship

DRYLANDS

Drylands (arid and semi-arid) lands are loosely defined as areas where evaporation and
transpiration exceeds precipitation. It can also be defined depending on the amount of rains
per year. For example



Arid areas 0o-500mm/year
Semi-arid areas 500-1000mm/year
Sub humid area 1000-1500mm/year

Characteristics of Dry land

Soils tend to compact together making infiltration hard thus a lot of run
off
Most soils lack organic matter-
There is possibility of salinization, elements such as magnesium, calcium and chlorine
come on the ground due to lack of cover leading to stagnation of plants.
Most trees are deciduous- they shade leaves during drought period to prevent
excessive water lose
Most trees have waxy leaves to preserve water
Most trees are drought resistant e.g. acacia species
Trees have a lot of seeds to allow mass germination
Most animals are nocturnal
There is high level of poverty in dry areas

Drylands strategies

Micro catchments.
Re-vegetation.
Evaporation reduction.
Build up humus levels in soil.
Fertility trench
5-9 seed hole.
Mulching
Fertile soil
Zipits-make compost in a hole of -2 fit-make compost-return he top soil
when is half way.
Retaining water in the swales
Planting cover crops
Mulching
Water harvesting through use of cisterns, ponds, dams etc.
Grey water harvesting
Tree planting-this creates a micro climate thus facilitating more crops to be grown
Planting of resistant crops e.g. green grams
Use of sunken beds



e Netand pan

1. Preparing a hole to plant trees

WATER

Clear the land and dig out a hole measuring 2 by 2 by 2 ft.

Dig out to remove the top soil and put it separate from the rest
Reaching your desired depth i.e. 2ft, apply straw at the bottom of the

hole- this bring in carbon.

Add a layer of manure and mix with the top soil

Add green vegetation which is chopped into small pieces to hasten the

speed of decomposition. They should be easy to decompose and be

able to add nitrogen into the soil e.g. tithonia

Sprinkle some wood ash. this is to provide phosphorous and potassium

in the soil

Cover with soil, mulch, water and plan

Water is one of the critical design elements in PERMACULTURE. Work to capture, use it
efficiently, reuse and deal with waste water sustainably.

e How do | retain water I my garden

Water conservation on a farm

What contaminates agricultural water

When does water become dangerous to plants

What types of plants purify and those that contaminate water

How does water behave?

Water always seeks out the lowest level
Water takes the shortest path to the lowest level.
water is strongly absorbed by composted organic matter.(hydrophilic-draws and hold

water)

e soil with little organic matter don’t hold water and it runs off the surface
(hydrophobic)
e water can be stored in soil



water flow can be slowed down-increase time with contact with soil

The Eight Principles of successful Rainwater Harvesting.

Begin with a long and thoughtful observation. Use all your senses to see where the
water flows and how. The source of the water and why it flows through farm.
Observe what works for you and begin with that.

Start from the top.... Where water starts flowing and work down. Every drop is a
resource tap it as you move downwards. Water flows down the slope. Start from the
top where there is less volume of as well as less speed of water.

Start small and simple.- Start with what you can do for yourself without incurring an
expense and continue expanding as success is witnessed .Small techniques usually
show you what works and what doesn’t work.

Spread and infiltrate the flow of water. Water becomes useful when you hold it
around rather than running via the farm surface and escaping to the rivers.. so (slow,
spread and sink)

Always use your overflows. Design for the overflows so that overflow water
becomes a resource instead of a waste.

Avoid all evaporation as much as possible. ( ground cover both living and organic)
Maximize your beneficial relationships and efficiency; Make maximum use of the
collected water by planting lots of vegetation to meet your family needs.

The feedback loop. Observe the system and learn. Is it meeting your needs??? Do you
need to make any changes to improve it

Water earthworks

Water is a rare mineral, in the form of potable water, water that is safe to drink and found
naturally. It is the world most critical resource. Fresh water is only 3% of all water on Earth
the rest is salt water in the oceans.

Of the fresh water:

75% - Ice sheets and glaciers

# 11% - Available ground water, less than 8oom

14% - Deep groundwater and aquifers 800 to 4000m



100%+ or - the remainder is so small it is nearly insignificant.
# 0.3% - Lakes and ponds at the surface
# 0.06% - Soil moisture and forests
0.03% - Rivers
0.035% - Atmosphere
# These are the storages we can influence locally.
The duties of water:

1. To procreate life in growing systems.

2. To develop productive aquaculture systems.

3. To develop hydraulic uses for energy production, pumping water, generating
electricity and mechanical take-off.

The idea is to use water as many times as possible before it
passes through the system. Increasing life in a system increases potential yield.

In particular we can:

- Increase surface storage

- Reduce runoff

- Decrease evaporation

The essential techniques are:

e Increase soil storage by rehabilitation of compressed and sealed soils, using Keyline
methods, including chisel plowing for increase aeration.

e Increase the soakage to high groundwater by excavating swales. A water harvesting
channel on contour with a soft mound on the lower side made from the excavated
material from the channel. Water is held momentarily from running away rapidly
downhill and soaks in, trees planted either side will thrive. Water eventually slowly
recharges ground water. Swales can vary in size up to 6m across the channel,
depending on the size of the size and type of catchment.



® Reduce evaporation by mulching, which is an imitation of the forest floor leaf litter,
preventing erosion and building up soils. This is easy to achieve in a small area, but
over a large area mulch trees and shrubs need to be grown to produce surplus
harvestable mulch.

® Increase small surface storages in the form of dams, ponds, small ponds in gardens,
and tanks at houses for freshwater supplies.

Dams

Types of dams need to be well understood;

Saddle dams position on a ridge between high points with 2 dam walls and fed by diversion
drains and or swales. Very high positions possible as gravity irrigation dam.

Ridge dam positioned on a flatter spot on a ridge and fed by diversion drains and or swales.
Usually a rounded crescent shape wrapped around the ridge, and curved dam wall, and high
positions possible as a gravity irrigation dam.

Key point dam the highest possible valley dam in any one valley, can be fed by diversion
drains, often connects to other key point dams at the same corresponding contour with
swales. Connections to ridge point dams are possible. A key point dam is usually a high
gravity irrigation dam.

Valley dams are the usual dams in the landscape with the dam wall crossing a valley. They
are the hardest to build and take the most maintenance. The further down a valley they are
situated the bigger they usually get, the spillway always gets larger the further down the
valley they are positioned because the total catchments area has increased. These dams
make good life dams and edge feature dams, and can be used for flood irrigation.

Contour dams positioned on shallow slopes fed by swales at the back with swale integrated
spillways. These can be good aquaculture dams as they are easily shaped and can be set up
to be easily drained.

An ideal landscape would have 15%+ covered with dams and cater for this water with swales
and ripped conditioned topsoil, then planted along swales. We should try to hold water as
high as possible.

A strategy of water use in landscape is the longest path over the most time with the most
passive friction is the most fertile.



Evaporation strategy

Instead of one big dam, construct 3 smaller dams, one above the other. Use the top dam
first till half empty, then use the second dam until half empty and then fill the second dam
from the top dam, then use the second dam until half empty and the do the same with the
third. This cuts the evaporation rate.

Large completely enclosed in ground roofed tanks can be used to collect water efficiently in
deserts.
Most runoff occurs from sealed surfaces like roofs and roads.

Irrigation systems

Drip or trickle, especially in dry land situations.

Flood irrigation.

Under canopy.

Sprinklers, are not efficient and build up salt in the soil in dry land situations.

Components of irrigation system

Water source, (bores, springs, runoff, swales, pipelines, tanks and lakes).

Energy source, water at head pressure, pressure pumps electric, fuel, wind, hand or
animal.

Distribution network, net and pan, pipes, channels and buckets.

Emitters, dripline, sprinkler and buckets.

Irrigation rules for arid regions

e |rrigation under mulch to reduce salt problems and increase evaporation efficiency.
e Irrigate at dusk or at night if possible.



e Give long watering every 3 to 5 days, takes water down the trees roots are bigger in
the cool of the soil and reduces leaching.
e Allow for leaching.

Waste water

Biological cleaning systems incorporating plants that grow with their roots in water,
anaerobic root systems can be design clean up all our polluted waste water we need create.
Gravel reed bed systems where algae attached to the gravel assist in the cleaning process,
aquatic plant pond filters, floating aquatic plant garden filters, water snails and compost
worm farm filters can all be incorporated. Discharge water can go onto non-food forest, nut
crop, essential oils and bamboos. Biologically cleaned grey water can be piped to mulched
gardens or by root level drains below paths in food gardens.

In cold frosty climates these biological waste water cleaning need to be cover with a glass
house to function in winter. All these biological cleaning systems create surplus high carbon
material, which needs to be harvested and processed into humus through a decomposition
cycle. It is in this surplus high carbon material that the toxins are trapped, and during the
next stage, the decomposition cycle they become bonded to the carbon molecules and
inert. Carbon is the life element, which can soak up our waste toxins and plants are a direct
creative carbon pathway from the Sun and it’s free energy.

Water is the great global solvent, carrier of nutrient or toxin, creator of life or main erosion
element of systems.

Swales

A simply level sills that are surveyed to precisely follow the contour of your land. This
enables runoff water that flows in them to spread, slows down thus allowing it to infiltrate
into the ground. This are dug along the counter on the same level to slow water, hold the
runoff and spread the water at the same level. Swales facilitate infiltration and sock age of
water slow to the soils thus also elevating ground water to the surface. If we do our swales
well, no floods because water is equally distributed from the highest point to the lowest
point... the steeper the land, the closer the swales. Swales are designed to empty water to
the next swales once they are full. An A frame is simple tool used to marking out contours
when making swales.



Mulching

This is activity of covering the wet ground to reduce evaporation and retain moisture.

Importance of mulching

Reduce evaporation

Reduce Nutrient loss.

Eradicate growth of weeds

Improve soil fertility as mulch decomposes
How to make an A frame

Grey water system

A simple system of purifying grey water such as banana cycles, keyhole gardens etc need to
be established to sustainably deal with grey water and to avoid pollution.

ECOLOGICAL PEST MANAGEMENT (EPM)

EPM is a pest management practice which utilizes a combination of methods aimed at
providing a cheap but long term reliability with minimum site effects. It aims to maintain
pest population level below the economic injury level.

Pest management - it is the manipulation of pests population in order to reduce their
damaging capacity. Ecological Pest management systems focus on the environment and
population dynamics of pest species. It maintains the pest population below levels that
cause economic injury. It excludes the use of synthetic chemicals. Emphasis is placed on the
use of a combination of methods aimed at providing cheap but long term reliability with
minimum harmful side effects. A combination of control techniques is applied to a whole
range of pest species in the cropping system. The common pests on the farms comprises of
viruses, fungi, nematodes, insects and some larger animals. Pesticides have been used in
convectional agriculture in an unsuccessful attempt to solve the problem in the long run.



e When warm urine is added to soot and pepper and tobacco, do pests die?

Problems associated with pesticides use include:

Elimination of beneficial natural enemies.

Resistance to pesticides by pests

Pesticides can be toxic to human beings.

Pesticides are expensive.
A new approach is to make use of economical and environmentally safe pest control
methods.
Ecological Pest Management is based on an understanding of the life — cycles of pests and
preventing the buildup of excessive pest populations.
The use of organic pesticides derived from plants and animals_is an age - old control
method. Unfortunately this knowledge is rapidly being lost, particularly where chemical
pesticides have been introduced. Natural pesticides are cheap and have less residue effect
and thus do not cause damage to other parts of the ecosystem. Note that Plant remedies
should be used immediately after preparation and not be stored.

Plant Extracts
Africa marigold (Tagetes erecta) Mexican marigold (Tagetes minuta)

Both African marigold and Mexican marigold are used against bacteria, fungi, nematodes
and insect

Ants and beetles

Preparations

Crush 100 - 200g of the leaves, roots or flowers. Pour on 1 liter of boiling water, stir and soak
for 24 hours, then add 1 litre of cold water.

Spray on plants or into the soil.

Grow marigolds in rotation with crops to control nematodes, or plant as an intercrop to
repel beetle.

Black jack (Bidens pilosa)

It’s used against insects, mites. It repels aphids, ants, beetles, cabbage root fly, caterpillars,
crickets, mites and white flies.to prepare, cover a cupful of mature seeds with water and boil
for ten minutes (or soak the seeds for 24 hours) cool, add 1 litre of water and a teaspoonful
of soap (not detergent such as omo) and spray immediately. Seeds can be spread around
bushes to deter termites. The whole plant can be crushed or hand - rubbed in water until
the juice has come out and the solution used as a spray.

Castor oil plant (ricinus communis)




Used against; rats, mice, termites , fungal diseases, rodents, pests, cutworms.To as a general
spray, soak green seeds and leaves in water for 24hours, filter and spray.Dry the green seeds
and leaves and grind for use as a dusting powder.For cut worms, put 4 cups of crushed
shelled seeds in 2 litres of water, boil for 10 minutes, add some soap, dilute to 10 litres add
water immediately into the soil.Put green seeds into mole holes or rat runs as an effective
repellent.Dig seeds, leaves or oil cake into the soil to kill fungal diseases.Mulch with the
branches and leaves to repel termites( varieties with red stems are said to be more effective
than plants with green stems).CAUTION - Castor bean seeds are poisonous.

Chili/ hot peppers and sweet peppers (capsicum frutescens

Used gainst insects, slugs, snails, soil pests, viral diseases, termites, ants, cutworms and
other insects.To prepare, for a common spray, grid two handfuls of chilies soak in 1 litre of
water for 1 day. Shake well for a few minutes, filter, add 5 liter of water and a little soap and
spray. Chilli powder can be applied around the base of plants to repel ants, cutworms, slugs,
snails and a wide range of soil pests. The juice from sweet peppers will control mosaic virus
and inhabits the spread of other viruses. Chilies are often planted as a repellent. Caution. A
too strong spray will burn the leaves.

Garlic ( Allium cepa)

It’s used against bacterial and fungal diseases Insects; mites mice, moles, aphids, ants,
armyworms, caterpillar, moths, grubs, mosquitoes, termites. To prepare, crush one garlic
bulb then add 1 litre of water and mix with soap and use immediately
another spray said to kill most insects can be made by crushing three cloves in a jar covering
with half a cup of vegetable oil and soaking for two days. Filter the mixture and add 10 litres
of warm soapy water .Bulb can be dried, crushed and used as dust .The dust can be added to
water to make in to a spray .Recommended for a scrab, mildew, bean rust, and tomato
blight. Garlic planted around fruits help to control.

Papaya (caricapapaya)

Use against fungal disease such as coffee rust, powdery mildew, rice brown, leaf sport,
nematodes etc and quite a few kinds insects. To prepare an common spray, add 1kg of finely
shredded leaves to 1 litre of water ,shake vigorously, add 4 litre of water and a little soap
[20g 20 ml) then Spray or water into the soil for cutworms Extract the juice from immature
fruits to control termites.

Pyrethrum (chrysanthemum cinerarifolium)

It’s used mainly against all kinds of insects. To prepare, Pick flowers on a hot day, dry in the
shade, grind flowers into a powder and dust over insect pests. Pour 1 litre boiling water over
50g pyrethrum flowers (or 20g powder) and soak for several hours. Add a litre soap, filter
and use as a spray. Caution: spray in the evening, so you do not attract bees.

Stinging nettle/wild nettle

It’s used against fungal disease. To prepare boil 2 kgs of stinging nettle in 5 litre of water,
strain it and spray on the crops.



Tomato (Lycopersicon esculent)

Tomatoes could be used against: bacterial and fungal diseases and insects such as mites,
nematodes, aphides, ants, asparagus bettle, cabbage worm, diamond back moth,
cockroaches and white flies. To, prepare, Simmer 1 kg of chopped leaves in 2 litre of water.
Cool and use as a spray. Shred 2 handful of leaves/ stems, fruits in 2 litre of water so that the
green juice is extracted. Leave it for 5 hours, filter, add a little soap and spray every 2 days
when the butterflies of the cabbage worms are flying. Fresh plant parts are best and should
be use immediately

Sodom apple

Use against, aphids, caterpillars, mites and others. To Prepare, get 50 fruits, cut finely and
mash them. Add 1 litre of clean water. Sieve with cloth and spray.

Neem (azadiracthta indica)

Leaves, fruits and roots have insecticidal repellant, antifeedant and pest — growth inhibiting
qualities. Used against fungi and nematodes.

Tobacco

When the above remedies do not prove effective, tobacco can be used but it is not
recommended for frequent use because pests can possibly become immune to it. It also kills
beneficial insects.

Repellents

African marigold, Black jack, tephrosia, garlic, crotalaria, Chilli and peppers, Eucalyptus,
tomatoes

Insecticides

African marigold, black jack, tephrosia, lantana, garlic, papaya, pyrethrum, tea.

Antibacterial

For Antibacterial, use African marigold, garlic, tomatoes etc.

Antifungals

For antifungals, use African marigold, garlic, papaya, tithonia, sweet potatoes, and
tomatoes.

Nematicides

For nematodes use garlic and papaya

Early blight

Use African marigold. To prepare, fill a drum with % to % full of flowering plants leave to
stand for 5 — 10 days. Stir occasionally and before use strain before use. Dilute the filtrate
liquid with water at a ratio of 1:2 add soap to stick the concoctions. You can use garlic by
crushing dried garlic and adding water to the powder and spray. You can use milk at spray
every 10 days at a ratio of milk to 10 - 15 litres of water.

Late Blight



Use onions at 100 grams of leaves per 1 litre of water. Let it stand for 4 — 7 days in a covered
container before spraying. You can use African marigold. Crush 100 — 200 grams of leaves,
roots or flowers. Pour on 1 litre boiling water and let it soak for 24 hrs then add 1 litre of cold
water then spray.

Spider mite

Use of pyrethrum to control spite mites. Natural enemies for spider mites are the lady bird.
NB:

Can also mix the plant extracts (most of them) to make a strong natural pesticides for most
of plant pests and diseases. Then remember to add soap as a sticker when spraying as it
helps the decoction to stick on the sprayed part of the plant. Can be boiled and cooled for
emergency cases (if needed urgently)Can be also socked overnight (24 hours for effective
use.

Some examples of the plant insects and diseases

Whiteflies

Whitefly’s are Insects that suck sap causing yellowing. They are very small white winged
insects which dart away when plant shaken. To control, spray with soapy water at night
when insect is not active. They Like humid, windless areas so avoid that.

Cutworms

There are many types of cutworms. Moths lay eggs in plant debris and the Larva comes at
night and Attacks seedlings and young plants. Dig, find worm and destroy then can replace
plant. Use of a physical barrier helps. Ashes around plant may help, add again after rain

Caterpillars
Use 2 teaspoons hot pepper, garlic, a little soap in water, repels caterpillars and spray,. You
could also use thrips and beetles. Repeat in 5 days.

Powdery mildew

Use 1 teaspoon Baking powder in 1 quart water, 1 tsp cooking oil, a little soap in 1 quart of
water

Then spray top and bottom of leaves. Make sure you spray until leaves just wet.

Blossom end rot
This is not an infectious disease which is caused by lack of calcium. Affects tomato and pili
pili. The problem is also caused by uneven watering. Mulching helps and adding ground
eggshells when making compost
Aphids

Aphid’s ladybird



Aphids carry virus which can be sprayed to other plants. They can be controlled by hot
pepper, garlic and little soap. Ladybird is beneficial insect which feeds on aphids- mature
aphids eats 250 aphids per day.

Tomato fungus disease (blight)

Can cause severe disease problems and can be controlled by always watering plants at the
base. It is worse in rainy times when leaves are wet. This disease lives in plant debris. Staking
plants up to keep leaves off the ground. Use of milk like 1litre per 18-20l of water.

1. STEPWISE IMPLEMENTATION OF FOOD FORESTS FOR ANIMATORS AND PROJECT
OFFICERS
The animators will visit the groups and carry out the following steps in training of the
members of the solidarity group:
The training of members of the solidarity begins with sensitization and
creation of awareness about ecological issues in relation to trainings.
The animator facilitates sessions to enable the communities to
understand, discuss ecological designs and how they affect their lives
and food security
Animator visits the members of solidarity to discuss definitions of
PERMACULTURE and need to act practical on ecological issues facing the
community.

A third step would be important to have animator discuss on the
principles of PERMACULTURE on group discussions with the members of
solidarity group.

Community training sessions on agroforestry species and uses. The
animator leads the members of the solidarity groups in identifying the
trees species and also their uses. The importance of trees will also be
discussed
Community sessions will be held with the solidarity groups to discuss the
meaning of food forests; seven layers of food forest. This would be
foreseen to be done in 2-3 sessions so that the members of the solidarity
group

The community animator and Technical advisor visit the solidarity
groups to discuss water harvesting techniques. A 3day sessions will be
trained in dry land strategies for water harvesting techniques. Practical



will be done on swale construction. Terracing and net and pan holes for
trees. The trainings will be practical to ensure all solidarity member

Community animator and Technical advisor will carry out follow up
sessions on the solidarity groups to ensure that water harvesting
techniques are implemented

Community animators and Technical advisor will carry out 2 sessions per

group on preparations for planting the food forests. The sessions will be
focused on spacing, depth of the holes, mixing of manures in the soils,
selection of the species. Trees seedlings will then distributed to the
members of the solidarity groups depending on the holes prepared. The
animator walks with members to count the holes that are properly
prepared and then trees can be issued.

2 follow up sessions per group on preparation for planting the food
forests

2.0.2 sessions per group on integrated pest management will be carried out per solidarity
groups by community animation . The community animator carries out the practicals on

botanical pesticides

- simple format for book keeping
e Key records for a farmer.

Projecty Design Presenation and Regenerative Plan

Design
Implementation

Follow up

community vionary Plan






