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Introduction

Unless you came into Peace Corps with the popularity and financial backing of Bono, you’re probably going to have to start with a grassroots’ campaign when it comes to saving the world, or in our case, the environment. While the “carbon footprint” has been brought to light in the developed world, it has yet to have an effect on Cameroon. Though we can’t ask Cameroonians to carpool any more than they already do, we can encourage our communities to take a look at their environment and see the impact they have on it.

The intention of this manual is to provide some ideas about how to get started.  We hope that it will serve as a guide rather than a definitive reference for new volunteers.  It also will provide general references on ecology, income generating ideas, waste disposal and working with students. Presented here are many activities that were selected for their flexibility of audience, economy of time or materials, and adaptability of subject matter.  
The activities and information offered in this manual have been compiled by Peace Corps Volunteers in Cameroon and are by no means all that’s out there.  We encourage future volunteers to submit ideas or alterations.  Think of this as the “Lonely Planet” version of EE: You’ll never be able to do everything herein, but provided is a guidepost for activities you’d want to do.

The greatest misconception surrounding EE is that it’s only a focus for agroforestry volunteers. Though the agroforestry sector certainly has many valuable resources that address EE (and we encourage you to look at them), Environmental Education extends to volunteers from every program, whether you’re agroforestry, 

education, health or small enterprise development.

We wish you all courage, good luck and good times.  Learning and teaching about the environment is important, yet the results by which we judge our progress are often difficult to discern.  However, the evidence is there - in the actions and words of your friends, students and colleagues.

Thanks to everyone who has helped with the making of this manual. We know who you are and like geology, “you rock.”

The Environmental Education Committee (2008)
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Introduction

Ecology is the study of relationships between organisms and the environment. Environment defines the natural, social, cultural and economic elements surrounding something, thus ecology involves studying the structure and function of nature through the observation of interactions among living and non-living components of a certain place. This encompasses aspects of many sciences including biology, physiology, geology, chemistry and meteorology, and this section aims to give you some refresher knowledge of those subjects, in case what you learned in high school and college has escaped you.

Ecosystems, Evolution and the Food Chain

An ecosystem includes all of the organisms that live in an area and the physical environment with which they interact. It is nearly self-contained, meaning that matter coming in and out of the system remains small compared to matter cycled continuously within the system. Within an ecosystem, each member of the community affects other members. For example, in a grassland ecosystem cattle and antelope eat the grass. Soil organisms incorporate wastes into soil as nutrients and aerate the soil. Rodents eat seeds and disperse them while insects feed on and pollinate plants. Even the physical environment is affected as taller plants provide shade and windbreaks, thus changing the temperature of air and soil in a specific locale.

In an ecosystem, organisms have unique habitats, or the places where organisms live. Each organism has a sole function and habitat within an ecosystem called an ecological niche. A niche is the set of relationships an organism has with its environment, including its position in the food chain, its habitat and its foraging and eating habits.

A trophic level is defined as the level of nourishment an organism occupies in the food chain. Plants obtain energy directly from the sun and raw materials in a process called photosynthesis. They occupy the first trophic level and are called autotrophs or primary producers. Animals that consume autotrophs occupy the second trophic level, occupy the third trophic level and so on. All organisms not in the first trophic level are known as heterotrophs.

Animals that eat plants are called primary consumers, and those animals that eat primary consumers are secondary consumers, those eating secondary consumers are tertiary consumers and so on. The food chain is an idealized pattern of energy flow through an ecosystem where primary producers are only consumed by primary consumers; primary consumers are only eaten by secondary consumers and so forth. A more realistic model of natural ecosystems is the food web where any given organism obtains nourishment from a variety of trophic levels and many different food chains interconnect. Decomposers complete the food web. Fungi and bacteria produce enzymes that break down plant and animal material. Primary producers can then reuse the nutrients released during this process.
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In each step of the food chain, most nutrients consumed are used to support the daily activities of the consumer. Therefore, the amount of nutrients available to carnivores (meat eaters) is less than that available to omnivores (meat and plant eaters) and herbivores (plant eaters). You can visualize this in the form of a biomass food pyramid.

The base of the pyramid is constructed of plants and has the largest biomass. The second decreasing level consists of the biomass of plant eaters and the top, smallest level is comprised of animal eaters.

Symbiotic relationships are also common within an ecosystem. Symbiosis is the intimate association between two organisms that is mutually beneficial. Nitrogen fixing bacteria on the roots of leguminous plants is an excellent example. They obtain nutrients from the plant while in turn converting atmospheric elemental nitrogen into a form usable by plants.

Populations of animals within an ecosystem fluctuate due to what is known as the predator/prey cycle. Both populations’ numbers basically chase each other in a wavelike pattern. If prey populations are high, predator populations will rise shortly after because their food source is more abundant. As predators begin to consume prey, prey populations will level off and begin a gradual decline. In turn, because their food source can no longer support higher numbers, predator populations will begin to decline. Due to a drop in predators, prey populations will begin to rise again continuing the pattern.

Competition can also affect population numbers as two or more species with overlapping niches will compete for a limited resource. A species that is a stronger competitor or is able to adapt to reduce competition will survive. Many times it appears that two animals in a stable community are competing for resources, but minor variations in eating habits or habitats reduce competition. In order to maintain biodiversity, or the critical multiplicity of species that creates and maintains ecosystems, it is important to protect all niches within an ecosystem.

In any ecosystem, there is a maximum number of individuals of any given species that can be supported, which is referred to as carrying capacity. The carrying capacity is explained by the law of limiting factors, which states that the growth of an organism (or group of organisms) is limited by the necessary resource that is available in the smallest quantity within an ecosystem. Natural selection also occurs within ecosystems as events eliminate some members of a population and spare those whose ecological niches or physical characteristics remain favorable for reproduction.

Evolution is the continual process by which life on Earth developed and is still developing. Fossil records show evidence that species have changed over the course of the Earth’s history. Natural selection is the mechanism of evolution. All living organisms are adapted to a specific set variation that leads to the expression of slight physical differences between individuals. Some variations enable certain individuals to function more effectively in their given environment. This in turn allows them a chance to remain healthy long enough to produce viable offspring. This is natural selection: Genetic variations encouraging an organism’s success are more likely to be passed on than those that hinder success. Because of this, it is important to maintain biodiversity to insure continued successful adaptation within constantly changing ecosystems.

Speciation is the result of natural selection over time. It is the process by which new species are born. As populations of a species evolve enough, interbreeding with populations of what used to be the same species becomes impossible. This can happen through geographic isolation as populations develop adaptive variations to their new environment when isolated from other populations.

All ecosystems naturally go through a sequence of changes over time called succession. Primary succession occurs when the terrain is initially lifeless and begins to take shape. Secondary succession is a series of community changes that occur in disturbed areas where some type of re-growth is taking place. 

Ecosystems tend to become more complex as they reach maturity. Young ecosystems use high-energy inputs per unit of biomass because they are growing and less complex (there are less paths for energy to follow). Alternately, older system’s energy flows through many more channels due to higher levels of biodiversity. It is this change in energy flow that is referred to as succession. It is a process where plant and animal species (pioneer species) enter a site, change the site and are later replaced by other species (secondary species). This progression continues until the site is dominated by plants and animals that replace themselves rather than are forced out by other species. This final stage is a climax community that will remain relatively unchanged until disturbed by fire, changes in climate or the water table, or by human activities such as logging or farming.

Succession takes many years. If a field is left fallow for one year, weeds, grasses, insects and other organisms will invade it. Left alone for many years, it will eventually become a forest or some other climax community, though it will not necessarily be similar to the community that existed there prior to farming because succession will be occurring under different conditions. This is why conservation of existing ecosystems is vital to maintaining current biodiversity.

As ecosystems are damaged or changed, some species will lose their habitats. This occurs naturally, but in modern times, it is more often than not caused by human destruction of habitats. This loss of habitats can cause species to become endangered or extinct. Extinction, the opposite of speciation, is the process by which species die out. Endangered species are at risk of extinction. In the CITES treaty (Cameroon is a signatory) endangered species are categorized in three groups:

Class A:  Totally protected species that may not be killed except under sections 82-83 of Cameroonian wildlife management law.

Class B:  Protected species that may be hunted, captured or killed subject to the grant of a hunting permit.

Class C:  Partially protected species whose capture or killing is regulated by conditions set forth by the minister in charge of wildlife.

Photosynthesis and the Carbon, Nitrogen and Phosphorous Cycles

Plants and animals are involved in the nutrient and energy cycles that flow through ecosystems. The non-living environment consists of carbon, phosphorous, nitrogen, hydrogen, sulfur and many other elements and compounds. Animals need plants to convert these elements into forms that they can use in their growth and maintenance.
Photosynthesis

Photosynthesis is the process by which green plants use the energy of the sun to make sugars from carbon dioxide and water. Plants then use these sugars for the formation of starch, fat, proteins and other organic compounds. The relation shows that as light interacts with chlorophyll, carbon dioxide and water (low-energy reactants) combine to produce glucose and oxygen (high-energy products). In this process, light energy is converted into the chemical energy of organic molecules.


The act of photosynthesis is divided into two processes: (1) light energy capture (light-dependent reactions) and (2) use of the captured energy to drive glucose synthesis (light-independent reaction, sometimes called dark reactions). In eukaryotic plants, both of these steps take place in the chloroplast of plant cells.


The essence of light-dependent reactions is the conversion of the energy of sunlight into high-energy electrons. First, a photon of light hits chlorophyll or accessory pigment molecules. This boosts the energy level of an electron in the pigment molecules, causing it to move to an area within the chlorophyll molecule called the reaction center. The electron is then passed through an electron carrier system, losing some energy along the way. The remaining energy produced by the chain is used for the synthesis of ATP and NADPH, and the generation of O2 by splitting water molecules. ATP and NADPH are energy carriers that spur reactions within cells. The energy of ATP and NADPH is used in the second step of photosynthesis while the oxygen produced is used directly by the plant in its own respiration and may be released into the atmosphere in cases of excess.


The light-independent reaction is commonly called carbon fixation as gaseous carbon dioxide is “fixed” into stable organic molecules like glucose with the use of ATP and NADPH as electron and energy sources to drive the reaction. As long as ATP and NADPH are available, these reactions do not need light energy to occur. 


Six carbon dioxide molecules are necessary to make one glucose molecule. Getting six molecules in one place at one time is not likely to happen spontaneously and photosynthesis is no exception. Each CO2 molecule is captured separately and then enters the three-carbon (C​3) cyclic pathway that generates glucose. Basically, the cycle takes six CO2 molecules and six H2O molecules and uses the energy of ATP and NADPH to synthesize two three-carbon molecules called PGAL (Phosphoglyceraldehyde). These PGAL molecules then can be further processed into glucose by plants. 


Any glucose produced is normally used for the plant’s own energy needs or linked together to form storage molecules like starch or structural molecules such as cellulose.

The Carbon Cycle

The inorganic carbon available to living things is found combined with oxygen in the form of carbon dioxide (CO​2). CO​2 has two major reservoirs in the environment: the atmosphere (0.03-0.04 percent of total atmospheric gases) and the oceans, where it is dissolved in seawater. 


Carbon enters food webs through primary producers as they remove CO2 from the atmosphere and combine it with water to produce sugar and O2 during photosynthesis. Some carbon is returned to the atmosphere during cellular respiration and incorporates the rest into its tissues. Predators, detritus feeders and decomposers eventually consume these organisms. Ultimately, most carbon is returned to the atmosphere as CO2 and re-enters the cycle. 


Some carbon cycles operate much more slowly. For example, mollusks combine CO2 dissolved in seawater with calcium (Ca) to form calcium carbonate (CaCO3), with which they make their shells. Old shells will form undersea deposits that eventually become limestone. This limestone dissolves gradually to release CO2 and Ca for reuse.


The production of fossil fuels is also a slow cycle. Carbon rests in the remains of ancient plants and animals and is transmuted due to high pressure over geological time to coal, oil and natural gas. Human activities such as the burning of fossil fuels can cut down on the amount of CO2 in the atmosphere and disrupt the normal balance. 

[image: image41.wmf][image: image5.png]



The Nitrogen Cycle

The Earth’s atmosphere is about 79% nitrogen gas (N2), but plants are unable to use this gas directly. Most plants obtain nitrogen as nitrates (NH3_) or ammonia (NH4). The ability to trap atmospheric nitrogen directly is found only in certain bacteria and blue-green algae, which are capable of nitrogen fixation. The process of nitrogen fixation combines nitrogen with hydrogen to produce ammonia that is then released into the surroundings. Some N-fixing bacteria live in soil and water. Others are involved in a symbiotic relationship with plants called legumes, where they live in special nodules on the roots. Other sources of ammonia are the dead bodies and wastes of animals. As decomposers and fungi attack them, ammonia is released into the surroundings. Molecules such as amino acids from proteins and urea from urine are converted to ammonia and nitrates. Nitrates also are formed during electrical storms as the energy of lightning catalyses a series of reactions that combine N2, O2, and water to produce nitrous oxide (NO3).


Plants will incorporate the nitrogen from ammonia and nitrates in amino acids and other tissues. Primary consumers, detritus feeders or decomposers eventually consume these plants. Primary consumers are eaten by secondary consumers that also incorporate some nitrogen into their tissues, and so on. As nitrogen passes through the food web, some is excreted by animals and converted by decomposers into forms usable by plants. Eventually, dead plant and animal bodies are attacked by detritus feeders and decomposers, which are able to convert nitrogen containing molecules back to nitrates and ammonia. Ultimately, the nitrogen cycle is balanced by the continual return of nitrogen to the atmosphere by denitrifying bacteria living in mud, bogs and estuaries. Denitrification is an energy-yielding process that converts nitrate to nitrogen gas (N2) under anaerobic conditions.
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The Phosphorous Cycle

Phosphorous (P) is an element, like nitrogen, that is needed by all living things for energy, genetics and structure. Even though it is of great biological importance, phosphorous is not readily available in the atmosphere. The largest quantities of phosphorous are found in mineral deposits and marine sediments. Soil may contain large quantities of phosphorous, but only small quantities are in forms usable by plants.


Phosphorous is released through the weathering of rocks and volcanic eruptions. As it is released, plants will absorb it and cycle it through ecosystem in the food web. Most phosphorous is not incorporated into plants and instead washes into the oceans where it remains in a dissolved form until it eventually finds its way into ocean sediments. Also, as plants and animals die, phosphorous is released and either reincorporated or washed into the oceans.


Ocean sediments will eventually be transformed into phosphate-bearing sedimentary rocks. Through tectonic plate shifts, these rocks are uplifted to form new land where weathering occurs again, thus allowing phosphorous to re-enter the cycle. Phosphorous is also released during tectonic plate shifts that cause volcanic eruptions.


The phosphorous cycle is a geological cycle because it is dependent on the earth’s geological cycle for the recycling of phosphorous.

The Phosphorous Cycle
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Water

Water is a colorless, odorless liquid whose molecules are formed by two hydrogen and one oxygen atom. Water is found everywhere in nature. More than 97 percent of the water found on earth is located in the oceans whereas less than 1 percent of the earth’s water is drinkable by man. The rest, making up glaciers and icebergs, is virtually inaccessible. 


The following are percentages (in pounds) of water in the tissues of selected life forms: 

The human body – 65%



An elephant – 70%



A potato – 80%




A tomato – 95%



A peanut – 5%


Water is used in three main domains: agriculture, industry and domestic use. If management of the drinkable water available to man were efficient, there would be sufficient water to satisfy all the needs of man. However, illegal usage, pollution and waste threaten the future of our water supply.

Air Composition


Air, or more specifically, the atmosphere surrounds the earth. The atmosphere is made up of different gases, for which nitrogen and oxygen are the principle components making up 78 percent and 21 percent, respectively, of these gases. They determine the climate of the planet and permit life to exist on earth.


There are many layers to the atmosphere; however, there are two major ones: the troposphere and the stratosphere. The troposphere stretches from the surface of the earth to 15 kilometers above it. (Although at the North and South poles the troposphere rises only 8 kilometers above the surface of the earth and over the equator, it goes up 16 kilometers above.) In this zone, the air consists of vaporous water, carbonic gas, dust and crystallized salt. This is the zone where one finds changes in the climate, wind, temperature, clouds, snow and rain.

Above the troposphere is a large layer called the stratosphere, which rises 50 kilometers above the earth’s surface. Within this zone of the atmosphere the temperature slowly increases, making the zone relatively stable. Because of this, there are layers within the stratosphere with different temperatures, one of which is rich in ozone.

Importance of Air

Many people think that we have an unlimited quantity of air at our disposal, available for us to use and abuse however we like. But the layer of the atmosphere that permits life on earth to exist is very thin; in fact it is the thinnest one. Only 5 of the 15 kilometers between the earth and the stratosphere contain enough oxygen to support life. Oxygen is vital to our survival. Without oxygen, we would only be able to live for a few minutes.


Ozone molecules consist of three oxygen atoms. This gas is found in small quantities throughout the atmosphere, but the greatest concentration of ozone is located in the stratosphere, in a 3 millimeter-thick layer between 20 and 25 kilometers above the surface of the earth. The ozone layer envelops the earth and protects it from the sun’s ultraviolet rays.

Soil


Most material that makes up the soil is mineral, or derived from rocks. Earth’s rocks vary depending on the way and times in which they were formed. Each type of rock consists of a different combination of minerals and took millions of years to form. Rocks are divided into three categories: igneous rocks, sedimentary rocks and metamorphic rocks.

Igneous rocks: The temperature of the earth’s core is hot enough to melt rock into a liquid form called molten rock. Igneous rock is formed when this liquid rock cools and becomes solid. Basalt is one type of igneous rock. Granite is the most common igneous rock and consists of the minerals quartz, feldspar and some mica.


Sedimentary rocks: Formed from deposits of small particles of igneous and metamorphic rocks, which hardened to form rock under the weight of subsequent deposits. Sedimentary rock was formed more recently than igneous rock. Some sedimentary rocks include limestone, sandstone and clay. Limestone contains calcium carbon derived from skeletons and the shells of dead sea animals. 


Metamorphic rocks: Igneous and sedimentary rocks that are covered with many layers of other rocks are subjected to large amounts of heat and pressure from the movements of layers above them. This heat and pressure changes the structure of the minerals in the original rocks to form new types of rocks. Limestone is changed to marble and sandstone to quartzite in this manner.


Rocks exposed to the earth’s surface are weathered and broken down to form the parent material of soil. Weathering can be either physical or chemical. Physical weathering is the breakdown of rock into smaller fragments. It is caused by changes in temperature, ice, pressure, water and wind. Chemical weathering changes the chemical composition of rock minerals. It is caused by hydration, solution (dissolving of minerals in water), hydrolysis, oxidation and carbonation.

Weathering is the first stage of soil formation. The second stage of soil formation is the action of the biosphere on the parent material. The first plants grow on parent material, searching for nutrients. When they die and decompose, they become part of the parent material. Micro-fauna (worms, arthropoda) and micro-flora (bacteria, fungi, algae) are also added to parent material and gradually continue changing it to soil. Factors affecting this second stage of soil formation are the parent material itself, climate, topography, time and the organisms present.


Soil is therefore a complex mixture of living and non-living material upon which most terrestrial life is dependent. Soil structure is generally divided into several discrete horizons: the O, A, B and C horizons.

The O (organic) horizon is situated at the top of the soil profile. The uppermost portion of the O horizon consists of freshly fallen organic matter like leaves, twigs and other plant parts. Deeper within the O layer lies highly fragmented and partially decomposed organic matter as well as a number of soil organisms such as bacteria, fungi and animals ranging from nematodes and mites to burrowing mammals. In agricultural soils, the O horizon is mostly absent.


The A horizon is a mix of mineral materials (clay, silt and sand) and organic material derived from the O horizon. Both A and O horizons are home to high levels of biological activity. Burrowing animals like earthworms mix organic matter from the O horizon into the A horizon. The A horizon is rich in mineral nutrients like clays, aluminum and silicates as well as humus (partially decomposed organic matter) that are gradually leached through the soil profile into the B horizon.


The B horizon contains clay, humus and some matter from the A horizon. This deposition gives the B horizon a distinctive striated pattern. Many plant roots stop in this layer.


The C horizon is the deepest soil layer. It consists of weathered parent material. Frost, water and deeply penetrating roots contribute to the weathering in the C layer, but it is less intense than in the A and B horizons. Because of this, the C horizon may contain many rock fragments.


Underneath the C horizon sits unweathered parent material called bedrock.


This profile is in a constant state of flux. It creates a place for organisms to grow and, in turn, their activities affect soil structure. An excellent way to observe the soil profile is to dig a soil pit 1-3 meters deep into the ground. (A drawing of soil composition can be found on the next page.)

The following are some common soil types found in Cameroon:


Sand: Sand has a loose structure and single particles are easily seen with the naked eye. Particles will fall apart without applied pressure, even when wet. It becomes hot quickly and retains little water. Sand can be improved for agricultural purpose with the addition of organic matter, but otherwise it is not suitable for growing tree or food crops.


Sandy loam: This soil contains a large quantity of sand with enough clay and silt to hold it together. It will form a cast when dry and stick together when wet. Thus it can support plants with larger roots than sandy soil and is usable by a wider range of corps.

Loam: Loam is an even mixture of sand, silt and clay. It is smooth to the touch and will hold together. Because it is a mix of fine and large particles, its structure is excellent for supporting most corps as it allows for water and air circulation around plant roots.


Clay:  This option is a smooth soil with a fine texture, which forms hard lumps when dry. It is very sticky and malleable when wet. Clay holds large amounts of water and can become waterlogged easily. Air cannot circulate easily because of its fineness, but clay can support a wide range of corps if well drained.

The Composition of Soils 
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Introduction

From improving air quality to providing shade, trees and their multiple uses aid us in everyday life. Thus we as PCVs should encourage people in our communities to plant them, especially if said PCV lives in a more desolate, dry area. Our communities rely on trees’ many uses, though often without rejuvenating and protecting them. Without trees, there would be no crops, no food, no water and no life, so encourage your communities to plant trees and instead of cutting them down!

The Many Reasons to Plant Trees

On a Global Level

· Trees improve the quality of air by moderating the levels of carbon dioxide and other gases produced naturally and by pollution. 

· Determine rainfall

· Cool and regulate the earth’s climate

· Protect and encourage biological diversity

On a Local Level

· Prevent erosion, landslides and flooding

· Protect water catchments

· Soil fertility

· Help to restore degraded and overused land

· Provide a home for very important bush animals

· Medicine 

· Food   

· Animal fodder 

· Provide materials for furniture, the manufacture of paper and building construction

· Provide non-timber products that can generate revenue: fruits and spices, honey, oil, materials for local artisan crafts, fuel wood, etc. 

· Ornamentation 

What Can Happen without Trees

· Desertification

· Deforestation

· Extinction of Entire Species 

· Climate Change

· Natural Disaster  

· Harsh Sun

· Water Shortages

· Famine  

· Soil infertility = Poor crops = Poor health

Activities/Interventions

Project Ideas

· Plant Tree Nurseries 

· Community Forests/Woodlots 

· Fruit Orchards

· Medicinal Plant/Tree Gardens

· Beautification Projects for schools, town centers and other public/private spaces

· Agro-Forestry/Farm Use: live fencing, alley cropping, etc. 

· Home Gardens: use for food, shade, and fuel wood 

· Education:  protection of natural forests, climate change, etc.

· Foyer Améliore (Improved Cookstoves)

Questions to Ask Before Starting a Tree Planting Project  

· What will the trees be used for? 

· What size is the plot/space, how many trees will be needed? 

· Is the location public or private?

· What protocol needs to be done?

· Who will supply the trees or the seeds? 

· Who benefits from the tree products?

· Who will provide maintenance for the site/trees?  

· What is the timeline (short term and long term benefits of the harvest of the trees)? 

· What are the logistics for community organization and education of the project?

Plastic Bag Activity


To clearly and quickly demonstrate a tree’s ability to hold water and bring rain, you can tie a clear plastic bag over some leaves on a tree branch.  Wait about 30 minutes (about the time it would take to give an animation), then look at the bag. You should see water droplets on it.  This process is called transpiration: the release into the atmosphere of water vapor from plants, due to sunlight.  This water will eventually return to the ground as rain.  Everybody in Cameroon understands the importance of rain.

Earth Week Transplantation of Trees

This activity aims to give an introduction to the concept of “Earth Day/Earth Week,” and a chance to transplant seedlings in a school nursery in the schoolyard (or from one location to another) if one exist (if not, creating one also could be a good project).

Materials
· Nursery
· Manure
· Water
· Pickaxes
· Scissors
· Machetes
· Bamboo
· Certificates
Activity
· Introduction: What does it mean to have a day or week dedicated to the protection of the environment? Brainstorm reasons why protecting it is important, writing a list on the chalkboard. Then brainstorm ways to protect the environment (planting trees, cleaning up rivers, collecting garbage on the streets and throwing it in a landfill, etc.).

· Explanation of how to transplant seedlings. NB: Trees should be at least 25 cm high. It’s best to transplant during the rainy season, but if this isn’t possible, you must water the seedlings by hand. You must transplant at least three months before the end of the rainy season so that the roots may grow enough to last throughout the dry season. It’s best to plan in the early morning or evening (after 16h) so that the earth is not too hot. Don’t forget that small trees are very weak and delicate, thus must be handled carefully!

· Transplant Demonstrations: Dig a hole 25 cm deep and add a shovel-full of manure. Use scissors to trim the ends of the roots (especially the main root). If there are lots of leaves but few roots, remove some leaves to restore equilibrium. Be sure that the roots are hanging straight down. Bury the roots well and water them right away.  Don’t use too much water, but enough to fix the tree well in the soil. Build a small barrier against animals, and water evenings when there is no rain.

Facilitator Notes


Break groups into small teams (10 people max), because transplanting with a large group can be difficult. Remind children not to manhandle the plants, especially the roots. Have someone water the seedlings immediately, even if rain looks imminent. Cross your fingers for the seedlings to sprout!

Species of Trees to Plant

· It is important to use native trees if possible, as they will be healthier and better adapted to the local climate and pests than trees found far away.  

· Working with trees that have multiple uses is best.


Introduction

Desertification is a problem in the Sudano-Sahelian Region of Africa. PCVs in the South of Cameroon likely do not feel its affects, but in the grand North, it’s a rapidly growing problem. If not curbed, desertification will continue to spread and can affect other parts of Cameroon, and eventually Africa, thus it’s important for us to educate our communities about preventing it. Since one of the most important aspects to fighting desertification is understanding it, this section mainly focuses on the history of desertification and how it became so rampant in Cameroon.

Details of Desertification

Desertification is a global phenomenon occurring in areas bordering deserts. Harsh winds from the interior of a desert cause it to advance, and the desert eventually swallows nearby regions.  The winds are a natural, unavoidable part of the desert climate; however, human mismanagement of land increases the rapidity of the process.  Though several countries around the world experience desertification, nowhere is the condition more prevalent than in Sahelian Africa, where every ten years the Sahara desert claims an area the size of what used to be Czechoslovakia.  In other areas the Sahara has claimed as much as 100 kilometers of land in 17 years.  The Sudan-Sahelian zone includes the Extreme North province and is typified by 400-750 mm of annual rainfall.  Consequences of desertification, such as famine and further degradation of already poor soil, have devastated the Extreme North province.  These catastrophes predict the future for the North and Adamoua provinces, the rest of Cameroon and possibly the whole of Africa.  Thus desertification has become the most important environmental concern for northern Cameroon.  Few people of the region are aware that their daily habits perpetuate the cycle of poverty and ecological disaster.  Humans contribute to the problems of desertification through the over-cultivation of land, overgrazing and deforestation.

Famine in the Sahel: A Case Study


The year is 1973.  The place: the Sahelian zone of Africa that stretches across the continent south of the Sahara.  The countries of Mauritania, Mali, Upper Volta (today called Burkina Faso), Niger, Chad and Senegal are experiencing the sixth year of a severe drought.  Three hundred thousand people have died of starvation.  Rivers have dried up. Boats lay caked in the mud of former harbors.  Grasses have withered and died.  Five million cattle have perished and their emaciated bodies surround the desert boreholes in clusters of thousands.


What has led to this disastrous famine?  Is the lack of rainfall the only cause of this massive starvation or are other factors involved?  What can be done to prevent such a disaster from recurring?  To find the answers to these questions, one must delve into the human history of the area, as well as the physical features of the environment.  Within the following passages lies the answer to the puzzle:


The arid land of this region is mostly semi-desert.  Rains come only four months a year. The people of the Sahel developed a remarkably efficient method of adapting to this environment.  In the early 19th century, farmers grew millet and sorghum as main food staples.  They were careful to let the fragile land rest or lay fallow for periods of up to 20 years between crops.


Nomadic people tending herds of cattle also lived in close harmony with the semi-desert environment.  They developed a seasonal migration pattern worked out by tribal chiefs many years ago.  Part of this pattern included a cooperative arrangement with the farmers.  During the dry season, nomads would take their herds to the southern part of the Sahel just above the region of the harmful tsetse fly.  Here the cattle would graze the stubble of farmers’ millet fields and manure them at the same time.  The farmers would give the nomads millet in exchange for the manure.


When the rains began, the nomads would herd their cattle northward to graze on the sprouting grasses.  The nomads moved north as long as the grasses ahead looked greener.  This migration pattern would continue until the northern limit of the Sahelian rain belt was reached.  The nomads would then slowly return to the south, allowing their cattle to graze on new grasses that sprouted behind them on their northern trek.  The standing water remaining after the rain provided driving water.  The cattle would then return to graze the farmers’ fields of stubble in the dry season, and the cycle would continue.


In the late 19th century, these nomadic patterns were disrupted.  The French, who colonized the area, misunderstood the efficiency of the nomads’ existence.  Their colonization resulted in the division of the Sahel into separate states.  Nomads were then faced with limitations on their freedom of movement.  National governments tried to settle the nomads and their cattle within governmental boundaries and collect taxes from them.


A rapidly increasing population also brought about changes in the traditional way of living in the Sahel.  In 1930, the land supported approximately 16 million people and 12 million cattle.  Forty years later, the population had increased to 24 million people, and the amount of cattle had doubled.  The introduction of veterinary medicine and the drilling of thousands of boreholes, or deep wells, made possible the increases in the number of cattle.  Water was always the limiting factor for the number of cattle in the nomads’ herds.  This situation changed when boreholes a thousand feet deep were drilled into the land, but the trampling of the soil around these watering holes proved to be destructive.  When thousands of cattle came to drink, they trampled plants and compacted the soil around the boreholes.  As more and more cattle were added to the herds, overgrazing began to take its toll.


As a result of overgrazing, the perennial grasses of the region began to disappear.  These grasses could grow up to six feet tall and had roots just as deep.  As the grazing increased, the roots of the plants became shallower and were unable to penetrate the water during the dry season.  When these grasses died, coarse annual grasses grew in their place.  These small plants dried up quickly and were unable to hold together the soil.  Much of the fertility of the exposed land was blown away in the wind, and the land was unable to support plant life. 


The growth of the human population also led more and more people to farm the fragile land.  The French introduced cotton and peanuts as cash crops.  This increase in cultivation placed a strain on the land.  The fallow period was decreased from 20 years to five years, or in some cases disregarded altogether.  So farmers turned to marginal lands less suited for agriculture to grow their staple food crops.  These lands could not support the strain of intensive agriculture.  The fertility of the soil declined.  As crops failed, the soil was left exposed to the forces of wind and rain.  The soil eroded, gullies were formed and in many cases the land became barren.


The human population continued to grow by 2.5 percent each year.  The scant number of trees in the region began to disappear as the number of people grew.  Trees that recycled nutrients from the soil and helped prevent soil erosion were cut to clear the land for farming and to provide fuelwood.  The intensive cutting of trees also led to the deterioration of the land’s fertility.


The Sahelian countries were granted independence in 1960.  Their newly found independence was greeted by seven years of unusually heavy rains.  The rains allowed more cattle to be born, and overgrazing was intensified.  Attempts to persuade nomads to reduce their herds were unsuccessful.  Nomads have traditionally viewed their herds as insurance against hard times.  In their view, cattle are like money in the bank: They increase and multiply like money-earning interest.  And, unlike bags of coins that need to be transported from place to place, the cattle move themselves.  Under nomadic conditions, cattle were a most appropriate form of money.  As a means of cementing friendships, nomads loaned cattle or “mafista” to one another.  From their point of view, it made sense to keep as many cattle on the hoof as possible.


The stage was then set for disaster.  In 1968 the drought hit.  The result was massive starvation and suffering.  The world was stunned by the disaster.  Foreign aid poured into the Sahel in an attempt to save lives.  Countries of the world began to focus on an environmental problem of severe consequences: desertification.

(Adapted from Living Lightly on the Planet, Volume II, published by the Schlitz Audubon Center.)
Over-cultivation


In the Northern provinces the foremost cause for desertification is over-cultivation of land.  Colonial governments persuaded farmers to plant crops that were different from the usual harvests and didn’t respond necessarily to the needs of the local communities, but instead to those of the occupying governments.  The introduction of foreign techniques, machinery and products has made villagers abandon traditional farming methods.  Instead of jumpstarting the economy, the changes in agricultural practices have resulted in economic deterioration, crop blights and a hungrier, poorer population.


In the past, systems including long fallow periods assured fertile soil and greater crop diversity.  Some communities left land fallow for as long as twenty years.  A more typical method once used in the Sudano-Sahelian zone is the five-year system.  Farmers planted food crops, such as sorghum and millet, for four years, and during the fifth year the land was left to fallow.  Shrubs grew over the land and protected the soil from wind and rain.  Herdsmen could bring their cattle to graze on the shrubbery and their manure would further nourish the soil.  This system was not only beneficial to farmers and land, but also to the herdsmen whose cows were healthier and more productive.  Bonds between the farmers and nomadic herdsmen were friendlier, thereby stimulating trade and barter systems.

Deforestation


One of the most important environmental dangers throughout Cameroon is deforestation.  Essentially, deforestation is the practice of cutting down so many trees that eventually the forest area is depleted.  In the Northern provinces of Cameroon, the effects of deforestation are catastrophic.  Trees are natural barriers to the desert winds while preventing soil erosion by holding the soil with their roots.  Therefore, they are crucial in the battle against desertification.  Trees are becoming increasingly scarce in rural parts of the Far North province because people are not aware that by cutting down trees they are contributing to the soaring temperatures and poor condition of the soil.


In the developing world, trees are the main source of fuel; about 90 percent of people in developing countries use wood as their only source of fuel.  Alternatives such as coal or oil are usually far too expensive for a village farmer, and these resources are generally not available in smaller communities.  Sometimes fuelwood consumption exceeds annual tree growth by 200 percent.  Consequently, trees are not replaced after they are cut down.  Education about the necessity of trees for human survival is vital in villages.  Once the local population understands the problem then they can take action.


Deforestation is also a result of the lack of arable land and the changing migratory patterns of farmers forced to search for new cropland.  As the farmers move south, they clear trees from potential cropland and perpetuate desertification.  Between 1805 and 1980 global cropland doubled, and it continues to increase.

Waza Park


Waza Park is one of six national parks in the northern plains of Cameroon.  The park was established in 1968 and has an area of about 1700 square kilometers.  The vegetation of the park is typical of the Sahelian-Savannah.  The Logone River borders the park to the east; therefore, perennial grasses and a seasonal abundance of water characterize the Waza floodplains.


The rich, diverse wildlife of the park makes Waza one of the most celebrated national parks in West Africa.  Multiple species of birds, fish and reptiles, with at least 30 species of mammals, cohabitate within the park’s borders.  Almost 370 species of birds have been sighted in the park, and 16 of these are recognized internationally as rare.  A typical visitor to the park may see elephants, giraffes, antelope and perhaps lions.


In theory the park has guards and government protection for animals and other forms of wildlife.  However, current efforts do not deter those who want to exploit the park’s resources.  Villagers have not always understood the purpose of the park and view the creation of Waza Park as useless and a threat to traditional lifestyles.  Local people continue to enter the park for firewood and bush meat.  Poaching also has been a grave problem in the park as recently as 1998.


Waza Park is also facing the ever-present threats posed by desertification of the natural landscape.  The park is located in the Lake Chad basin, which is connected to man-made Lake Maga on the Logone River.  Lake Maga was created as a rice field to increase cash crop production in the Far North of Cameroon.  The rice crops and damming of Lake Maga have twisted the normal flooding cycle of the Lake Chad basin.  Thus some of the 50 natural and artificial water holes can remain empty causing the animals to adopt abnormal migratory patterns.  These shifts in migrations also create problems for the local farmers who suffer crop devastation caused by the animals.


The African elephant also is a victim of the changing migration patterns.  Within Waza Park, the African elephant population is at about 1200 with a successful growth rate of 6.1 percent since 1977.  However, the lack of water and edible shrubs in the park force the elephants to look elsewhere for nourishment.  The elephants leave the park in large numbers and go as far south as Kaelé (approximately 110 km from Waza), destroying crops as they go.  Loss of income and general irritation then serve as justification for farmers to kill the elephants.


In response to these problems, some NGO’s have created new projects to improve conditions at the park. The Project Waza-Logone opened a visitor’s center to further explain the importance of the park to tourists.  Less corrupt guides and park guards are being hired.  Attempts to rectify the flooding cycles of the Lake Chad basin are being introduced and implemented.


The local community also is participating in the efforts to better the park.  NGOs realized that the villagers near Waza would be more concerned for the well being of the park if they played an active role in the functioning of Waza and received some sort of economic benefit from the hundreds of tourists who visit each year.  Village crafts are now being sold at the visitor’s center.  Women from Waza village prepare food for tourists spending the night in the newly constructed boukarous at the park’s entrance.  Waza is being formed into a model of ecotourism benefiting visitors, villagers and the nation.

Activities/Interventions


The most important way volunteers can help is by encouraging villagers to plant trees. Villagers must observe the animation demonstrating the correct planting procedure. Volunteers also can try to get government or aid agencies involved to create a program for distributing seedlings to villages, but be sure to follow appropriate protocol. This ensures cooperation in achieving the shared goal of increasing the number of trees. Sustainability of tree-planting projects depends on having trained individuals from the community follow through with taking care of the seedlings and organizing future tree plantings. For example, seek out the environmental club at a local school. Students are usually eager to participate in community projects and make great animators.


Introduction

Alternatives to firewood are sparse in Cameroon, and getting rid of it completely is unlikely to happen for some time. Until that day comes, it’s important to cut down on the amount used in people’s daily lives. Fuelwood also is the leading cause of deforestation in the sparsely forested Northern provinces. More modern, or improved, cookstoves are a rapidly growing solution to the shortage of firewood and combating deforestation, as they cut down on the amount of wood used and in turn save households money.

Why use Cookstoves

Women in Cameroon (particularly in the Northern provinces) often complain about having to walk between 5 and 15 kilometers to collect wood to cook for their families. In cities (and some villages) wood is sold and becomes expensive for a large family that needs to use a lot of it for cooking meals. Though in the Southern provinces the use of fuel wood is not a leading cause of deforestation, it is still a contributor and a fast-growing problem.

Improved cookstoves provide a way to significantly diminish the quantity of wood needed to prepare a meal. They do this by holding in heat so that food cooks faster and wood burns slower. There are several models of cookstoves on the marker ranging in price (and efficiency) from 800 F CFA – 5,000 F CFA (small mud and metal respectively). 

Positives of Cookstoves
· They conserve wood: The same tasse can last up to twice as long as the 3-rock method.

· They are portable: They can be moved into the kitchen when it rains or outside when it’s hot.

· They reduce smoke: Even women used to cooking over open fires can be brought to tears by too much smoke.

· They keep the cooking area clean: Since all the ash remains in the stove, it is easy to remove all at once and dump outside the compound.

“Improved stoves alone will not significantly slow deforestation, but they do show enormous potential to reduce the expense of cooking fuel for the world’s urban poor and the burden of collecting fuel for the world’s rural poor. Better stoves may also aid in maintaining long term soil productivity by reducing the need to burn crop residues and dung… Alternative stove designs emphasizing light-weight construction and artisanal mass production can achieve the necessary high performance, rapid production, and low-cost desired with such designs, the potential of improved stoves generally to aid the world’s poor may yet be realized.”

(New Directions in Woodstove Development by Dr. Sam Baldwin VITA News Jan. 1984.)

Where to Find Cookstoves

There are several varieties of improved cookstoves available. They often come in mud or metal, but there are cement ones as well. The cheapest and easiest ones to make are the mud stoves, but the metal ones are more durable and lightweight.  Metal cookstoves can be purchased in cities where blacksmiths make them. There are probably a few people in your closest big city (or even in your village) who know how to make cookstoves. There is local woman in Bangangté who can make them for those living in the West province.


Mud cookstoves can be made and sold by women who make pottery, or anyone who has the right resources. The homemade variety is great because they are free and easily can be taught to a group of people. The problem is that if they are not fired or fired incorrectly they will fall apart in the rain or crack after a few uses. This discourages people from making them again or using them often, so make sure you know how to make them well before teaching other people to do it.


Mud stoves made by potters are great because they have been properly fired and will therefore last much longer (usually at least one year). They also tend to be lighter than homemade stoves and provide an added source of income to local potters without making cookstoves too expensive for buyers. If everyone can afford pots and canaries, everyone can afford cookstoves for similar prices. Mud stoves are pot-specific so you need different stoves for different sized pots to have fuel consumption at its most efficient.

Training a Cookstove-Maker


A good way to bring improved cookstoves to your village is by training a local potter or metal-smith in how to make them. This easily can be done by either bringing in someone who knows how or by bringing your potter or smith to the experienced maker.  Once the person is trained, it is important to follow up with him or her to make sure he or she is producing stoves and that they are being properly marketed in the village.

How to Make Cookstoves

(Note: An inexperienced volunteer should not try and train people to make and sell them, but this is a good guide to show a potter so he or she has an idea of what he or she’s getting into. It’s also a good activity to do with friends in village and they can keep them for their own use.)

Materials
· A large flat surface to build the stove on, such as a piece of plywood or a large metal serving dish

· Mud that is used for construction purposes - mud mixed with crushed straw, manure and sand. Make sure it is the right consistency to prevent cracking.

· Water

· Sand

· A knife

Procedure

1) Spread some sand over your flat surface. This will keep the stove from sticking. Trace a circle in the sand the size of the pot lid.
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2) Covering the circle you’ve just traced, form a ring of mud approximately 6 cm thick.
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3) Layer by layer, continue adding rings of mud to form an even cylinder. Smooth the mud from time to time checking for even thickness.
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4) When your cylinder is slightly taller than your pot, stop adding mud. Now without using too much water, smooth out the interior and exterior, feeling for uniform thickness. Add a little mud where it’s lacking and scrape off where there’s too much. Smooth out and level off the rim with the inside of your hand, using the area between your thumb and forefinger. 
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5) You need to fit your pot to your stove. The fit of the pot is crucial to stove efficiency. At least half of the pot should fit into the cylinder, with enough space for one finger to pass all the way around between the pot and the stove wall. This space is enough for the smoke to escape without letting out too much heat, which will waste wood. Wet the bottom of your pot and try to place it inside the cylinder. If it’s a tad too small, gently fit the pot in, turning it from side to side until it fits. If it’s way too small, gently push the walls outward. If it’s too big, push the walls inward. Whatever you do, make the pot fit.
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6) Looking down into the cylinder, mark three spots that trisect the circle evenly.  This is where the support for the pot will be.
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7) Reach down to the base and, digging your fingers halfway into the wall, pull up a handful of mud to about halfway up the wall. Do this in each of the three spots, packing mud underneath to reinforce the new supports.
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8) Smooth out the supports. Wet the pot and put it in again. It should rest securely and evenly on the supports. Turn it from side to side to mark its place on the supports. Check again to see that a finger passes all the way around. Adjust the walls if necessary.
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9) In the same manner that you formed and reinforced the supports, make two round handles that palms can hold comfortably. These are useful for moving the stove, especially when it’s hot.
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10) To cut the door that the wood will go in, choose the largest space between the three supports. In the center of it, mark three points. The first one should be hand high, the other two the width of your two hands together, thumbs scrunched. Trace an arc and cut out the door with a wet knife inserted levelly through the wall.



[image: image18.emf][image: image19.emf]
11) Between the other supports, cut air holes in semi-circles, this time two-fingers high. These air holes should not be too large for fuel efficiency.
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12) Add texture decorations and inscriptions as desired.
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Before using, place cookstove in the shade to dry for 2-3 days, and then build a small break-in fire to harden the mud.

Promoting Cookstoves


In some areas these fuel-saving stoves have been around for years and you can find them in many kitchen huts. In others, people have never seen or heard of them and are reluctant to change their cooking methods. Regardless of individual exposure to cookstoves, the best way to encourage people to buy or make them is by showing how they work. 

Activities/Interventions


Organize a demonstration where women come and see the cookstoves in use. Begin by telling people the benefits of using improved cookstoves. Once people realize they will reduce the amount of wood they need they will be interested. Light fires in improved cookstoves and traditional 3-rock foyers to demonstrate the difference. It is important to start with the same amount of wood at each fire so that people can see the difference in fuel consumption between the two.  After comparing cookstoves to traditional cooking methods, prepare food on them together as a group. This will show people that they work just as well as 3-rocks but on less wood.

A Women’s Day Cook-off


In a village in the North Province of Cameroon, a volunteer organized a cookstove demonstration in conjunction with Women’s Day. A group of women were invited to participate in a cooking competition and instructed to make one sauce. The volunteer provided some of the more expensive ingredients and wood while the participants brought sauce leaves and flour for couscous (along with all the cooking utensils). Half of the participants were given cookstoves to cook on while the other half used the 3-rock foyers.  All participants were given the same amount of wood. This gave everyone (and spectators to the Women’s Day event) the opportunity to see the utility of cookstoves and the difference in fuel-consumption with traditional foyers. The added element of competition also encouraged enthusiasm.


When everyone’s sauce was ready, village officials judged each one and the winner of the best sauce received a cookstove as a prize. Participants who saw the stoves’ usefulness quickly bought the rest and soon there were orders for more. The women were happy to have participated in the competition (even if they didn’t win) and the volunteer was happy to have gotten the word out about improved cookstoves.


Depending on the population with which you’re working, it also could be a good idea to do written comparisons of the amount of wood used, how much money was spent and how much firewood and money the cookstoves saved.


Introduction

Medicinal plants are commonly used in Cameroon (and throughout the world) as a natural and traditional alternative to modern medicine. With proper training and application, medicinal plants can be very beneficial and economical. Collection and the use of medicinal plants can be sustainable, but in certain cases also can prove detrimental to the environment. When you work with people, be sure to encourage them to take the plants in moderation from any particular area, or better yet to create their own medicinal plant garden. Additionally, be aware that in some areas of Cameroon, this traditional knowledge is well guarded or secretive. Use discretion when learning or teaching about the subject.

Medicinal Plant Usage by Illness/Ailment in French
Source: CIPCRE publication: Connaissez-vous les plantes médicinales?

Maladies et troubles que l’on peut soigner à partir des plantes médicinales

	Abcès
	Achillée, carotte, chou, miel, oignon, sauge, thym

	Allaitement
	Achillée, carotte, oignon

	Aménorrhée
	Ananas

	Amibiase
	Manguier

	Amputation (tronçon d’)
	Consoude

	Amygdalite
	Centellas

	Angine pectoral (angina de poitrine)
	Achillée

	Angine
	Basilic, chou, eucalyptus, marjolaine, oignon, ortie, thym

	Angoisse (sentiment d’)
	Marjolaine

	Antibiotique
	Ail, capucine, oignon

	Antiseptique
	Achillée, ail, carotte, eucalyptus, menthe, oignon, sauge, thym

	Anxiété
	Mélisse, menthe, romarin

	Apathie
	Thym

	Aphte
	Basilic, carotte, marjolaine, ortie

	Appétit
	Céleri, estragon, fenouil, persil

	Artériosclérose
	Ail, oignon

	Arthrite
	Aloe vera, estragon, ortie

	Asthme
	Aloe vera, citronnier, eucalyptus, euphorbia hirta, fenouil, marjolaine, mélisse, menthe, oignon, papayer, plantain, romarin, souci, thym

	Ballonnement
	Coriandre

	Bile
	Ail, dent-de-lion, ortie, romarin, souci

	Blessure
	Achillée, ansérine, capucine, carotte, chou, consoude, eucalyptus, kalancoe pinnata, menthe, miel, oignon, sauge, souci, thym

	Blessure infectée
	Consoude, fraise, miel

	Bouche (inflammation)
	Marjolaine, ortie, plantain, romarin

	Bronchite
	Aloe vera, capucine, chou, consoude, eucalyptus, fenouil, marjolaine, manguier, menthe, plantain, thym

	Brulure 
	Aloe vera, carotte, chou, kalanchoe, pinnata, miel, oignon, plantain, souci

	Calculs urinaires
	Mais

	Cerveau
	Mais

	Chaude-pisse
	Eucalyptus, persil

	Cheveux
	Ortie, sauge

	Cholestérol (trop)
	Ail, arachide

	Cicatrisation
	Capucine, camomille, carotte, consoude, mélisse, miel, oignon, papayer, romarin, sauge, souci

	Cœur
	Achillée, citronnier, mais, marjolaine, mélisse, menthe, miel, oignon, romarin, souci, thym

	Colique
	Basilic, camomille

	Coqueluche
	Basilic, fenouil, romarin, thym

	Congestion (seins)
	Fenouil

	Constipation
	Ail, aloe vera, cassia alata, cassia occidentalise, dent-de-lion, eucalyptus, papayer, piment casique

	Contusion
	Ansérine, consoude, mélisse, romarin

	Convulsion
	Armoise

	Cou (maux)
	Citronnier, oignon

	Coupure
	Consoude

	Crampe
	Achillée, camomille, coriandre, mélisse, plantain, romarin, souci, thym

	Crampes abdominales
	Ail

	Dartre
	Aloe vera, cassia alata, dent-de-lion

	Déchirure
	Consoude

	Démangeaisons
	Ansérine

	Dent
	Citronnelle, estragon, mélisse, menthe, plantain

	Dépression
	Romarin, thym

	Diabète
	Ail, aloe vera, catharanthus roseus, dent-de-lion, oignon, sauge

	Diarrhée
	Ail, aloe vera, carotte, cajanus cajan, euphorbia hirta, fraise, goyavier, manguier, ortie, romarin, sauge

	Digestion (mauvaise)
	Achillée, aloe vera, basilic, citronnelle, consoude, coriandre, dent-de-lion, estragon, gingembre, menthe, oignon, ortie, papayer, persil, plantain, romarin, souci, thym

	Diurétique
	Ananas, capucine, carotte, citronnier, dent-de-lion, estragon, fenouil, mais, marjolaine, menthe, miel, oignon, ortie, persil, romarin, sauge, souci, thym

	Dos (maux de)
	Centelle, gingembre

	Dysenterie
	Ail, catharanthus roseus, chou, euphorbia hirta, morelle

	Ecrasement
	Achillée, menthe, persil, romarin, sauge, souci, thym

	Enflure
	Consoude

	Entorse
	Ansérine, sauge

	Estomac
	Achillée, ail, aloe vera, armoise, basilic, bidens pilosa, camomille, carotte, céleri, citronnelle, citronnier, coriandre, dent-de-lion, estragon, fenouil, marjolaine, mélisse, menthe, ortie, plantain, sauge, thym

	Eczéma
	Ansérine, carotte, dent-de-lion, fraise, lantana, oignon, persil, souci

	Fatigues généralisées
	Carotte, persil

	Fièvre
	Ananas, armoise, céleri, citronnelle, eucalyptus, lantana, mangues, persil, piment capsique, plantain, sauge

	Fièvre intermittente
	Eucalyptus

	Fièvre nerveuse
	Marjolaine, thym

	Fissure
	Achillée

	Foie
	Ail, carotte, centella, citronner, dent-de-lion, fraise, mais, menthe, persil, plantain, oignon, ortie, romarin, souci

	Fracture
	Ansérine, consoude

	Furoncle
	Kalancoe pinnata, lantana, oignon, papayer, sauge, souci

	Gale
	Achillée, cassia alata

	Gaz
	Achillée, aloe vera, estragon, menthe

	Gencive
	Manquier, sauge

	Glandes internes
	Ail, plantain

	Gorge (maux de)
	Aloe vera, gingembre, manguier

	Gout
	Ail, estragon, oignon, persil, romarin, sauge, thym

	Grippe
	Capucine, centella, eucalyptus, lantana, miel, oignon

	Haleine (mauvaise)
	Aloe vera, citronnelle

	Hémoptysie
	Lantana

	Hémorragie
	Achillée, consoude, plantain, sauge

	Hémorragie nasale
	Achillée, ortie

	Hémorroïdes
	Achillée, aloe vera, citronnelle, manguier, oignon, ortie, piment capsique, plantain

	Hoquet
	Estragon, menthe

	Infection
	Achillée, capucine, menthe, papayer

	Inflammation
	Achillée, camomille, kalanchoe pinnata, menthe, miel

	Insomnie
	Arachie, armoise, basilic, chou, citron, nier, marjolaine, mélisse, menthe, oignon, romarin, souci, thym

	Intestines
	Ail, aloe vera, armoise, bidens pilosa, citronnier, coriandre, dent-de-lion, eucalyptus, fenouil, fraise, marjolaine, mélisse, ortie, sauge

	Jaunisse
	Centella, dent-de-lion, persil, piment capsique, plantain

	Luxation
	Romarin, sauge, thym

	Mâchoire
	Eucalyptus, menthe, sauge

	Ménopause 
	Achillée, armoise, sauge, souci

	Menstruation (règle)
	Achillée, armoise, camomille, consoude, estragon, fenouil, mélisse, papayer, persil, plantain, romarin, sauge, souci

	Migraine
	Basilic, camomille, eucalyptus, mélisse, romarin, sauge, thym

	Morsure (d’araignées et de chien)
	Chou, oignon

	Muqueuses buccales
	Menthe

	Muscle (douleur) 
	Gingembre

	Mycose
	Cassia alata

	Nasal (infection)
	Eucalyptus

	Nausée
	Menthe

	Nervosité
	Achillée, armoise, basilic, chou, citronnier, eucalyptus, fraise, marjolaine, mélisse, menthe, miel, oignon, romarin, sauge, thym

	Névralgie
	Camomille, menthe

	Neurasthénie
	Mélisse, romarin, thym

	Oedème
	Mais, oignon, romarin

	Oseilles
	Eucalyptus, kalanchoe pinnata, mélisse, oignon, plantain

	Oreilles (tintements)
	Ail, mélisse, thym

	Oreillons
	Centella, lantana

	Os (fracture)
	Consoude

	Palpitation du cœur 
	Voir cœur

	Paludisme
	Artemisia, cassia occidentalis

	Panaris
	Achillée, kalancoe pinnata

	Pancréas
	Dent-de-lion, menthe, ortie

	Paupières
	Camomille, miel

	Peau
	Aloe vera, carotte, cassia alata, dent-de-lion, fraise, lantana, oignon, persil, romarin, sauge

	Perte blanche
	Persil, romarin, sauge

	Périoste
	Consoude

	Piqûre d’insectes (abeilles, guêpes)
	Chou, oignon, persil, plantain

	Pleurésie
	Chou

	Poux
	Ansérine

	Prurit
	Morelle

	Pulmonaires (maladies) 
	Capucine, fenouil

	Refroidissement
	Cajanus cajan, marjolaine

	Reins (coliques)
	Mais, oignon

	Reins (calculs)
	Oignon, romarin

	Reins
	Capucin, estragon, persil, sauge, thym

	Respiration
	Ail, centella, eucalyptus, mélisse, oignon, persil

	Rhume
	Aloe vera, consoude, marjolaine, miel, ortie, thym

	Rhumatisme
	Armoise, céleri, estragon, fraise, mais, menthe, oignon, persil, piment capsique, romarin, sauge, thym

	Rougeole
	Centellas

	Sang (circulation)
	Ail, miel, oignon

	sang (purification)
	Achillée, chou, consoude, dent-de-lion, fraise, miel, ortie, plantain, souci

	Sciatique
	Ail, Centellas

	Sexuel (organes féminins)
	Aloe vera, romarin

	Sueur
	Citronnier, marjolaine, oignon, persil, sauge, souci

	Suppuration
	Camomille, miel

	Teigne tondant
	Cassia alata

	Tension (hyper)
	Ail, arachide, cassia occidentalis, catharanthus roseus, morelle, oignon

	Tête (maux)
	Citronnelle, kalanchoe pinnata, oignon, papayer

	Toux
	Aloe vera, ananas, basilic, camomille, citronnier, gingembre, manguier, mélisse, menthe, miel, oignon, papayer, souci

	Ulcère
	Aloe vera, catheranthus roseus, centella, goyavier, kalanchoe pinnata, menthe

	Urinaire (système)
	Aloe vera, ananas, bidens pilosa, centella, persil, plantain, romarin

	Utérus
	Sauge

	Vaginale (inflammation)
	Eucalyptus

	Vaisseaux sanguin periferiques
	Eucalyptus

	Varice (tumeurs)
	Centella, consoude

	Vers (les ascarides, les oxyures et le ténia)
	Ail, ananas, carotte, chou, citronnier, estragon, fenouil, manguier, oignon, ortie, papayer, romarin, thym

	Vertige
	Ail, basilic, thym

	Vessie
	Capucine, estragon, mais, oignon, persil, plantain, sauge, thym

	Voix rauque/extinction
	Centella, chou, miel

	Vomissement
	Carotte, sauge, souci

	Yeux
	Aloe vera, camomille, carotte, consoude, fenouil, miel, persil, thym


How to Prepare Medicinal Plants

Parts of the plant used will vary according to the particular plant. Parts used can include: leaves, flowers, seeds, bark and roots. With nearly all plant parts, it is necessary to wash and dry them (NOT in direct sunlight) before use. There are six main ways in which one can prepare medicinal plants:

· Powder: Mash plant with mortar and pestle. Pass it through sifter to obtain a fine powder.

· Infusion: Bring water to a boil. Place plant in water. Remove from heat. Leave to cool and then filter to obtain medicinal liquid.

· Decoction: Using a ceramic or earthenware pot, add the necessary amount of plant and water. Boil for 25-30 minutes and remove from heat. Let the plant soak for 6-7 hours and filter to obtain medicinal liquid.

· Tincture: This is the best method of preparation to date; it maximizes the usefulness of the plants’ properties. The dose is generally 25-30 drops in a half glass of water, 2-3 times per day. A few materials are necessary: a small balance, an airtight container and a thermometer. Complete the following steps:

1) Bring the alcohol to 90-95 degrees Celsius. Lower heat to bring down to 65 degrees Celsius.

2) Measure the ingredients as follows: the weight of the plant must be 1/5 the weight of the alcohol.

3) Making sure the plant is clean, place it in the container, and add the alcohol and close the lid. 

4) Leave it to soak for three weeks, shaking from time to time.

5) Using a clean cloth, filter the solution.

6) Let the solution settle for 48 hours and then re-gather the clear liquid. If one keeps the product in the closed container, it will stay good for two years.

· Alcoholic Tincture: This method of preparation is the same as with the tincture,

except that the alcohol must be used when at 90-95 degrees Celsius.

· Medicinal Oils: Fill a bottle/container, which can be closed tightly, halfway with

the plants to be used, and fill it the rest of the way with vegetable oil. Close the container. Shake it from time to time for about a month and filter to obtain medicinal liquid.

Ginger Powder Power

Ginger is often used for digestive problems, such as sore throat, laryngitis, gastric ulcers, indigestion and problems of the liver. It is also used for respiratory infections, such as the flu. This is a fun activity that can incorporate many people. It’s a great example of how useful medicinal plants are: it’s medicinal, and it tastes great too! Try to get as many people involved as possible in the process. 

In order to make ginger powder, wash the root thoroughly and cut it into small pieces. Soak them for one day prior to demonstration. Pound them in mortar until pulpy. Strain to obtain the liquid. You can keep the solids to make syrup for children, or dry them to make a more concentrated powder. For the purposes of the demonstration, use the liquid. For every one cup of ginger liquid, add two cups of sugar and mix well. Using a heavy marmite, cook the solution over the fire until water is evaporated and ginger powder has formed. Ta-da! The powder can be used as a sugar substitute in tea, cake, or whatever you want. Send participants home with a small amount to sample.

Activities/Interventions

“Les Plantes… pour quoi? ”

This game is intended to teach a group of people what plants can be used for which illness/ailment (or to gauge how much they’ve learned after an information session). Start with a large drawing of a person. Be sure to include the following body parts: eyes, stomach, back, throat, kidneys, bladder, nose, appendages, teeth, ears and whatever is important to your lesson. Prepare in advance small, independent drawings of certain medicinal plants. Have participants place the plants on the body parts they help to heal, and discuss/correct as necessary.

If you’re interesting in doing further work with medicinal plants, some great resources are the CIPCRE publications:

· Connaissez-vous les plantes médicinales? 

· Do you know medicinal plants? (Its English counterpart)


Introduction

Moringa projects are a great place for agro and health volunteers to work together as they can be used to promote agro forestry, gray water use and provide valuable vitamins and minerals to even the poorest population. The tree grows well in all climates and if planted in the rainy season, needs to be watered only a couple times a week. Good places to plant them would be health centers, hospitals, community gardens, homes, etc. They also take up virtually no space. This is a tree that Cameroonians eat, but they often complain about it being too expensive since it is not widely grown, as it is not widely eaten (a catch-22). But with some education and information, moringa use could expand rapidly in Cameroon.

Uses for Moringa

Alley cropping: With their rapid growth, long taproot, few lateral roots, minimal shade and large production of high-protein biomass, Moringa trees are well-suited for use in alley cropping systems. 

Animal forage: Leaves are readily eaten by cattle, sheep, goats, pigs and rabbits. Leaves also can be used as food for carp and other fish. 

Domestic cleaning agent: Crushed leaves are used in some parts of Nigeria to scrub cooking utensils or to clean walls. 

Dye: The wood yields a blue dye, which was used in Jamaica and in Senegal. 

Fertilizer: The seed cake, although unsuitable as animal feed without treatment to remove the alkaloid and saponin content, can be used as a protein-rich plant fertilizer. 

Gum The gum produced from a cut tree trunk has been used in calico printing, in making medicines and as a bland-tasting condiment. 

Honey clarifier: Powdered seeds can be used to clarify honey without boiling. Seed powder can also be used to clarify sugar cane juice. 

Honey producer: Flowers are a good source of nectar for honey-producing bees. 

Live fencing: A common use of Moringa trees is to produce live supports for fencing around gardens. 

Medicine: Every part of the tree is widely used to make a variety of traditional medicines. (See chapter entitled Moringa: A medical pharmacopoeia.) 

Ornamental: In many countries, Moringa trees are planted in gardens and along avenues as ornamental trees. 

Plant disease prevention: Incorporate Moringa leaves into the soil before planting

Pulp: The soft, spongy wood makes a poor firewood, but the wood pulp is suitable for making newsprint and writing paper. 

Rope making: The bark of the tree can be beaten into a fiber used to produce ropes or mats. 

Tannin: The bark and gum can be used in tanning hides.

Nutrition

	
	Fresh leaves (by 100g)
	In powder form (by 100g)

	Calories (kcal)
	92
	205

	Protein (g)
	6.7
	27.1

	Fiber (g)
	.9
	19.2

	Calcium (mg)
	440
	2,003

	Magnesium (mg)
	24
	368

	Potassium (mg)
	259
	1,324

	Iron (mg)
	7
	28.2

	Vitamin A
	6.8
	16.3

	Vitamin B- chlorine (mg)
	432
	-

	Vitamin B1- thiamine (mg)
	.21
	2.6

	Vitamin B2- riboflavine (mg)
	.05
	20.5

	Vitamin B3- niacine (mg)
	.8
	8.2

	Vitamin C (mg)
	220
	17.3


	Nutriments
	Children 1 - 3 years
	Breastfeeding Women

	
	Daily needs
	Percent satisfied by 25g of powder
	Daily needs
	Percent satisfied by 25g of powder

	Protein (g)
	16
	42%
	65
	21%

	Calcium (mg)
	400
	125%
	1,200
	84%

	Iron (mg)
	10
	71%
	15
	94%

	Vitamin A (mg)
	1.5
	272%
	5.7
	143%

	Potassium (mg)
	800
	41%
	3,000
	22%


Nutrition Comparison
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Food Preparation Suggestions

To dry the leaves:

1) Wash the leaves in clean water.

2) Drain the leaves

3) Let them dry in the shade or in the house, since solar rays can leach some of the nutrients

4) Crush the dried leaves with a mortar and pestle and then put them through a tami in order to get a fine powder

5) Keep the dried leaves in a closed container.

Since boiling the leaves for a long time can cause them to loose their nutritional value, it is recommended that women add the dried leaves to any sauce (like gumbo, foleré, peanut butter, etc.) right before serving.
Mode d’emploi (children)

Children should have 3 tablespoons of dried Moringa leaves a day 

It gives them:

Protéine: 42%

K: 41%

Ca: 125%

Vit A: 272%

Fe: 71%

Mode d’emploi (women)

Women should have 6 tablespoons of dried Moringa leaves a day 

It gives them:

Protéine: 21%

K: 22%

Ca: 84% 

Vit A: 143%

Fe: 94%

Activities/Interventions

Best Practice project done in Yagoua, Cameroon.

The goal
To promote the consumption of Moringa as a way to improve nutrition for pregnant women and young children. 

The plan
Two volunteers and their counterparts started tree nurseries in four villages in the Mayo Danay area, as well as a health center and the provincial hospital in Yagoua. Villages were chosen by the amount of pregnant women who visited the health centers each month. Each pepinieriest produced about 50 Moringa trees to plant at a health center in his or her town. When the trees were ready, the volunteers gave a presentation to the personnel (doctors, nurses, pharmacists, etc.) at the health centers on the importance of Moringa and how to promote it to their patients.

The health center’s obligations
· Find a site to plant the trees. 

· Provide protection against animals and insects. 

· Water the trees when necessary.

The rural population benefited by
· Improving its nutritional intake 

· Diminishing its dependence on medicines

· Focusing especially on pregnant women and children, who are prone to malnutrition problems.

(Information was compiled from the following sources:

Fuglie, Lowell. Moringa the Miracle Tree. Church World Service. and Trees for Life. Moringa Book.)

Introduction

Like Moringa, soybeans also can be a great way for health and agroforestry volunteers to collaborate. Soy is very nutritious and can be grown and cultivated throughout Cameroon, and successful projects have been done in the Southern and Northern provinces. It’s also a more economical way for people to meet their protein and other nutritional needs.

Soy Facts


The soybean is a species of legume native to East Asia. It is an annual plant that may vary in growth, habit and height. The pods, stems and leaves are covered with fine brown or grey hairs. The leaves are trifoliolate, having 3 to 4 leaflets per leaf, and the leaflets are 6–15 cm (2–6 inches) long and 2–7 cm (1–3 inches) broad. The fruit is a hairy pod that grows in clusters of 3–5, with each pod 3–8 cm (1–3 inches) long and usually containing 2-( seeds 5–11 mm in diameter.  The modern soy plant generally reaches a height of 1 m (3 ft). 


Soybeans are generally considered to be a source of complete protein, or one that contains significant amounts of all the essential amino acids that must be provided to the human body because of the body’s inability to synthesize them.  For this reason soy is a good source of protein, like other sources such as milk, eggs and meat. It is a good substitute for people who cannot afford the more costly foods. Soy, like all other foods, should be eaten with other nutrients as part of a balanced diet.  

One kilogram of soybeans contains the equivalent amount of protein as:

· 40 kilograms of manioc

· 15 liters of cows milk

· 3 kilograms of meat

· 60 chicken eggs


Another great benefit of soy is that because it is a legume, it is a nitrogen fixer.  This means that it acts as a “heavy giver” when planted as part of a healthy crop rotation.  It is also incredibly easy to plant.  

How to Plant Soybeans
Soybeans are planted in a similar manner to corn, making it easy to explain the process to villagers because the vast majority of people already know how to plant corn.  Creating mounds (sillons) is recommended.  Soy is then planted with at least 50cm between rows and at least 15 cm between pockets, although MINAGRI info says 15-18 plants/meter.  Depending on the seed quality, place 2-4 seeds per pocket at a depth of 3-5cm.  Fertilizing with manure, compost or green fertilizers is recommended. However, soy needs heavy potassium and slightly lighter phosphate, so if you are going to buy a chemical fertilizer 2-16-20 is good.


Depending on your province, soy can be cultivated twice annually.  The first growing cycle should be planted no later than March and will be ready to harvest in 80-120 days.  The second cycle can then be planted in July or August.  Soy also can be planted according to a short and long cycle.  The short cycle should take approximately 80 days from sowing to harvest whereas the long can take up to 130, but typically produces more than the short period. Soy for either of these cycles should be planted with the start of the rain but no later than the end of May.  (The short and long cycles are more beneficial in the northern provinces where the rainy season is too short to allow for two cultivations annually.)



High quality soy seeds should be available for purchase at MINAGRI, IRAD or other organizations depending on your province.  Soy also can be found in many market places and planted directly, though what seeds yield varies depending on their quality.

Soy animations are typically aimed at women, and with reason. First of all, depending on your area, it is the women who tend the food crops for the family.  It also is the women who prepare the food and know the health and nutrition status of the children.  Therefore, teaching women how to plant and prepare with soy is often more beneficial than trying to teach men and can help to empower women. 

Activities/Interventions

Soybean Sensibilisation by Sasha 

October, 1996

Introduction/The Advantages of Cultivating and Eating Soybeans 

· Nutrition

· For the soil (soybeans = nitrogen fixers)

· To really hit home about the nutritional value of soybeans, use visuals.  It's hard for farmers or women to conceptualize the idea that 1 kg of soybeans has the same protein as 15 liters of milk, or 60 eggs, or 40 kg of manioc, or 3 kg of beef.  I made paper chains--like paper dolls.  I cut out 15 liter-size milk bottle-shapes and made a chain.  I did the same thing for the eggs.  I made 3 cows, each the size of 1 kg of beef, and finally, 40 manioc roots. 

· I ask for volunteers to hold the end of the chains; if there are rafters where we are meeting, I hang the egg chain and the manioc chain.  Then, I hold up a 1 kg sack (or life-size cutout) next to the chains and listen to the "oohs and aahs."

Cooking with Soybeans

· Participants choose the recipes and I give the group a list of the necessary ingredients.  I bring the soybeans, which I soak the day before.  Together we prepare the recipes (soybean milk plus one other is usually the most practical) and bon appétit.  

There are many different recipes that incorporate soy into traditional dishes.  Here are just a few:

Bouillie de Soja:


3 parts corn flour


1 part soy flour


Sugar

Put dried soy beans through the mill or grinder two times to make soy flour. Mix 3 parts corn flour (or another flour if corn is unavailable) with 1 part soy flour and add to boiling water. Continue to stir until bouillie is mixed well. Add the sugar 1 minute before removing from the fire.  Depending on your area, bananas, peanut butter, milk, tamarind or citron may also be added.  Stir well and serve hot.  

*You should practice making regular bouillie with a friend from village before you attempt this recipe.

Couscous de Mais au Soja:


3 parts corn flour


1 part soy flour

Couscous is prepared in a variety of ways throughout Cameroon, so it’s best to see how your village does it and then substitute the above proportions to experiment.

Many more recipes can be found in “Le Project du Soja”, a short manual put out by volunteers Sarah Manion and Sarah Gruber posted in Mvangan, South province.


Introduction

Making jam is a great activity for income generation, particularly with women’s groups, or as part of social gatherings.  It’s easy to do and the materials and ingredients needed are readily available.

When to do it

The best time to make jam is during mango season, when you can buy mangoes for practically nothing, or when there’s another cheap, local fruit obtainable. When made correctly, the jam can be conserved for two to three months and then sold when the fresh fruit is out of season.

Possible Topics to Combine with Jam Making

· Feasibility studies (if used as an income generating activity)

· Food preservation

· Waste disposal and re-use (re-using glass jars)

· Improved cookstoves (if prepared on one)

Making the Jam

Materials

· Fruit (mango, guava, papaya, banana, pineapple, grapefruit, orange, wild cherry, etc.)

· Sugar

· 2 marmites

· Water

· Jars (Calvé mayonnaise jars work well)

Procedure

1) Clean the jars and lids and put them in a marmite.  

2) Fill the marmite with water and boil to sterilize the jars.  You can do this right before making jam (as long as the jars are kept hot) or at the same time if you have 2 burners/cookstoves.

3) Cut the fruit into chunks and put into the second marmite.

4) Finely chop some of the fruit’s peel and add it to the marmite. (This provides pectin, which makes the jam “take.”) 

5) Add sugar, about 1 part sugar to 2 parts fruit, or less if the fruit is really sweet.

6)  Heat, uncovered, over a low flame, stirring occasionally for 20 plus minutes until the mixture passes this test:  With a tablespoon, scoop out a small amount of jam and let it cool on the spoon.  Then turn the spoon upside-down.  If the jam sticks, the jam is done; if it slides off, cook it longer.
7)  Spoon the jam into the boiled jars.  Leave about 2 cm of air at the top.  Close the lid tightly.  If the jar is sealed correctly, the lid won’t pop when the jar is cool.
Problems/Concerns

If the fruit is too tart, try adding banana or papaya to make the flavor milder.

Participants may not bring glass jars. Plan with the participants beforehand to bring jars as a “participation fee.” If they forget, they may have to go back to their homes and find jars, which can waste time. You also can bring a few extra jars for people who may forget to bring them.

Sometimes the idea of preserving and storing fruit isn’t readily accepted, so it can help to mention that a lot of food eaten locally is already preserved (ex. dried leaves, grains, fish, etc.).

Be sure that the jam is stored in a cool, dark place where kids won’t mess with it, because when the jar is opened the jam must be eaten within a few days, unless there is refrigerator access to store it.



Introduction

Traditionally, bush meat has provided a majority of the protein in the natural diet of Cameroon. In the past, the small amount of hunting and fishing did not always have a negative impact on wild populations. However, habitat loss through deforestation and bush fire, coupled with increased hunting due to a larger human population suffering a depressed economy, have now reduced the populations below sustainable limits for most species. 

Combating Bush Meat

Our role as Peace Corps Volunteers should be to discourage those methods that target endangered or protected animals (including fish) from their habitats. Instead, we can encourage a move toward animal husbandry, raising cane rats, fishponds, fruit trees and orchards, soybeans and beekeeping.  These interventions are deemed appropriate since many of these plants and animals already are integrated in Cameroonian culture and daily life, thus making these small changes more sustainable. This will allow the community to move away from its dependence on bush meat while preserving a nutritious diet and good source of income. Volunteers would be well advised to do a thorough community analysis and understand cultural practices regarding bush meat before intervening.  In some places, such as the South Province, bush meat is widely eaten and sold on a daily basis, thus interventions should be properly carried out in order to make an impact.

Activities/Interventions

For adults

· Discourage indiscriminate hunting and fishing

· Hunting is not illegal, and removing some wildlife from an area will not destroy the ecological balance. Some practices, however, give humans an unfair advantage and deplete wild populations so rapidly they cannot hope to recover. Here are some all-too-common hunting practices that should be discouraged here in Cameroon:

· Hunting using fire (common in savanna regions)*

· Hunting with a flashlight or other light source at night (possession or sale of a hunting light could result in a fine of 50,000 to 200,000 FCFA)*

· Fishing with nets that are smaller than a “two-finger” hole size (this was made illegal in June 2000)

· Night fishing using lights*

· Fishing with chemicals, explosives or poisons*

· Hunting with automatic weapons*

· Hunting with chemicals, poisons or dart guns*

· Leaving unchecked traps

· Hunting from a vehicle*

· Killing endangered* or protected species (see 1999 EE manual, p. 163-4 for list of Class A, totally protected, and Class B, partially protected, animals in the Mount Cameroon area)

· (*These methods are prohibited by the Law 94/01, art. 80, 106 and 127. See 1999 EE Manual, p. 165 for a copy)

For children

· Singing songs is a fun way to introduce the concept of cutting down on bush meat to kids. Here’s one:

· “We Grow Our Food”
       (Sing to the tune of “When the Saints Go Marching In.”)


We grow our food in the ground


We eat fish from the river


We raise chicken, cows and sheep


But we don’t eat bush meat!

· The Food Web Game: This is a short activity used to illustrate the importance of each link in the food web to the maintenance of the whole system. Write down the name of different animals within one food web on separate pieces of paper (i.e. plankton, shrimp, fish, aquatic birds, detritus feeders…). Give each member of the group a card and have them organize themselves in order of the food web. Have the first person wrap the string around his finger. As each person lines up, have him or her take the string and wrap it around his or her finger until the group has formed a “web” connected by the string. Once everyone has the string wrapped around his or her finger cut the link between two people. What happens to the string if one section is cut? How does this relate to the food chain? Endangered species? The string will unravel, leaving all parts of the web disconnected.

Alternatives for Nutrition and Income Generation

· Raising Small Animals or Cane Rats: People can raise chickens, goats, pigs, and cane rats as sources of quick, easy, and tasty animal protein. After an initial investment, small animals will reproduce quickly and are easy to maintain. PCVs can introduce the idea by building enclosures and raising/selling their own animals. Alternatively, you can contact CIPCRE (the information is listed in the Resources section) for more information, mainly on cane rats, or to request a guest speaker.

· Building Fish Ponds:  Ponds can be made in suitable areas into which fish can be stocked and harvested.  Technicians are a must when undertaking such a project and a sizeable initial investment is required, but fishponds are a great way to provide food for a large number of people. CARPE (Northwest Province) has a very well built and maintained fishpond as an example and also would make a good contact for this type of project.

· Fruit Trees/Orchards:  Planting fruit trees is a way to rehabilitate the environment while providing an alternative source of nutritious foods and income.  Fruit trees can be (fairly) cheaply obtained via seeds, grafting or maricottage. This is a low maintenance alternative with very long term benefits. (See sections in this EE manual or contact organizations like CIPCRE, your Ministry of Agriculture, or MIFACIG in the Northwest Province for more information.)

· Soybeans:  Soy is one of the simplest yet most nutritious foods available in Cameroon.  Its high protein content makes it an obvious replacement to expensive and environmentally destructive animal meats. Soy in a variety of forms can be incorporated easily into the present Cameroonian cuisine.  Soy is also a leguminous plant with many benefits to the environment from its cultivation alone.  In the human body and on the farm, the benefits of soy are quick to be seen. WE LOVE SOY! (See current and past EE manuals, Health technical manual, or the PC library for additional information.)

· Beekeeping:  Beekeeping, or Apiculture, fits well with small-scale agriculture and is easily integrated into larger scale agricultural and forestry projects.  All tools necessary for beekeeping can be found or made locally and once you have begun, it is easy to increase the number of hives.  Honey can be sold or consumed domestically, and it has a high cash value and is very nutritious. Additionally, beeswax and honey can be transformed into a variety of commercial products. (See following Beekeeping section in this manual.)

Introduction
Beekeeping fits well with small-scale agriculture and is easily integrated into larger scale agricultural and forestry projects.  Bees aid in the pollination of crops and make use of otherwise unused resources: pollen and nectar. But for most volunteers, beekeeping often is ignored, as most lack experience and training in the field.  If you are one of the many for whom bees were never a passion, you can get involved by helping out with an existing apiculture group and connecting them with local resources in the field.

Positives of Beekeeping

All of the important tools for beekeeping can be found or made locally and once you begin, it’s easy to increase the number of hives, as outside resources and inputs are unnecessary.

Honey can be sold or consumed domestically.  It has a high cash value relative to its bulk and is very nutritious.  If stored properly, honey is essentially non-perishable. One of the best aspects of producing and selling honey here is that Cameroonians already see it as valuable, making it easily accepted in the community.

Negatives of Beekeeping

Despite its positive aspects, beekeeping presents many challenges.  Remember that you are a two-year Peace Corps volunteer.  In the North and Extreme North provinces there is only one time of year to place hives to attract bees: the hot season.  This means that for most agroforestry and health volunteers, who go to post in December, there will be only one opportunity to place the hive with your group and one opportunity to teach them how to harvest.  

Activities/Interventions

· If you know of an established group, suggest planting more fruit trees and trees that bloom during the hot season.  Mango trees are great for this and can provide another source of income.  Look in the agro technical manual for further information about establishing pepinieres and how to graft.  Better yet, direct the group to your local pepinierest to buy the trees.

· If a group that wants to do beekeeping has approached you, suggest the members visit a pre-established group for advice about getting started and keeping the group sustainable. They may decide that the cost is too much or that it’s too involved, but if they are still interested in the project, set up a real visit exchange.  For the first visit, the established group should go through all the steps to build a hive and how to attract bees.  When it’s closer to harvesting time, do the second visit that will demonstrate how to harvest and how to filter the honey.  Remember that the most sustainable thing you can do for your group is to connect them to an NGO or other people who already work with beekeeping.

Best Practices

When my husband and I arrived at our post, we discovered that the volunteer before us started a beekeeping group.  It had two Kenyan hives with limited success attracting bees.  However, during their harvest, the group became greedy and took all of the honey - an insubstantial amount to sell.  A local NGO interested in this group gave them money to build two more hives, which we helped construct.  Then the group took too long to put the hives together and we missed the bee’s attraction period, which set the group and our work back by a year. The apiculturist with whom we worked also passed away during this time. The local NGO still decided to help the group and provided more training and better equipment. Four years after starting beekeeping, the group managed to successfully harvest honey from two beehives.



Introduction

Water is used in three main domains of society: agriculture, industry and domestic use. If the management of drinkable water available to man were efficient, there would be sufficient water to satisfy everyone’s needs. However, illegal usage, pollution and waste threaten the future of our water supply. Through education and small-scale interventions, PCVs can begin to help communities improve water conservation and purification in their villages. Read on for sample activities organized by topic.

The Water Cycle

In order to explain the importance of proper water sources and purification, you may want to explain the water cycle as background knowledge. The water cycle is a hydraulic cycle and differs from other nutrient cycles in that most water remains chemically unchanged throughout. It is driven by solar energy, which evaporates water, and by gravity, which brings water back to the earth in the form of precipitation. It is therefore necessary to maintain a certain equilibrium between water and the sun for the cycle to function effectively and safely. The water cycle can be outlined as follows (and a drawing is on the next page):

1) Evaporation of water from lakes, rivers, streams and oceans; transpiration of water from plants due to sunlight. This releases water vapor into the atmosphere.

2) Water vapor is transported through the atmosphere, condensing to form clouds.

3) Because of cooler temperatures and sheer density, water vapor becomes too heavy to keep its form. Precipitation falls to the ground in liquid form (rain) or solid forms (snow, hail or sleet).

4) Precipitation percolates into the ground and flows into rivers, lakes and oceans where it rests or is absorbed or drunk by plants and animals.

5) The cycle begins again, animated by solar energy.

Activities/Interventions

Build a Terrarium

Find a medium to large glass jar with a lid you can close firmly. Wash well. Place a layer of soil on the bottom thick enough to support several small plants. It is best to use soil with lots of organic matter, as it will hold moisture better. Plant several small plants inside and water them. Seal the jar and observe! You should witness the formation of water vapor as sunlight hits the jar and water is evaporated and transpired. When the vapor hits the cooler glass sides of the jar, condensation will form and fall as precipitation, wetting the soil, ready to evaporate and transpire again. A miniature water cycle! Have participants observe and describe what they see.

Water Cycle Detachable Diagram

Make a poster size drawing of the water cycle diagram. Make the water and arrows detachable to explain the process. Have students explain the process to test comprehension. Talk about how various forms of pollution can affect the water cycle (air, acid rain, latrine runoff, defecating in water or on a hill, etc.)

The Water Cycle

[image: image27.png]



Water Resources


There are three categories of naturally occurring water resources: groundwater, rainwater and surface water.


Groundwater is located at various depths beneath the earth’s surface.  In hilly areas it emerges from the ground in places such as natural springs, while in other places wells or pumps may need to be installed to tap the water supply.  Sources such as these tend to be free of bacteria and do not require disinfection, because the soil can act as a natural filter, removing harmful substances and bacteria before they reach the water table.


Rainwater also can be used as a source of drinking water, particularly in areas where no other safe water sources are available.  It is easily collected from surfaces by roof and ground catchment systems.  For roof catchment, gutters may be used to direct the rainwater through a screen and/or filter and into a waiting cistern.  Run-off from the ground, on the other hand, may be caught in lined pits.


Surface water is present in many populated areas in the forms of streams, lakes and ponds.  Oftentimes, however, it is grossly polluted and should be used only when other options are unavailable.  If it must be used it should only be after the water has been disinfected by passing it through a filter or using another reliable technique.

Water Pollution


All water sources can be easily polluted so care must be taken to protect the source.  Groundwater may become polluted through sources of contamination such as latrines, garbage dumps, corrals and cemeteries and poorly constructed wells.  In fact, groundwater drawn from a well is often polluted during transport or storage.  Surface water, on the other hand, is often polluted by runoff from the land containing human and animal feces, organic materials, pesticides, or by people and animals wading through or washing in the water.  

* The Health Toolkit provides many visual aids concerning water pollution sources.
Activities/Interventions

Improving the Water Source

· Build a fence around the source (to keep out animals, small children)

· Build a drainage facility (rocks, cement, apron, pipe) and keep it clear/clean

· Cover the well or spring

· Keep foreign matter out of the source

· Set up a water-lifting device (pulley or other system to keep buckets out of the mud)

· Organize a monitoring system (a person, committee, teachers, nurses or others guarding the source to keep animals away, avoid water waste, supervise small children and ensure proper behavior around the source (option: charge 10CFA per use to motivate monitors.)

· Impose hours of operation

· Spend time at the source observing how, when and who draws water. Use this information to create a water safety/conservation animation specific to the neighborhood and do the animation at the source.

· The Story of the Germ Family: Read a story, create a storybook or do a puppet show about a family of germs that is living happily at the water source. Life becomes less and less comfortable when children and their families begin to clean and improve the water source. Children share ideas about what they can do to make life more difficult for the germs (chase animals away, tell others not to urinate nearby, use clean containers, etc)

· Latrines and Water Source Presentation: Cut two holes (big enough to fit a bottle cap in them) in the side of a Tangui bottle. Fill the bottle halfway with sand and replace the cap. Tilt the Tangui bottle 45 degrees. Place 2 Tangui bottle caps in the holes you cut. Explain that the hole at the top of the slant represents the latrine and the bottom represents the well. Dye some water and explain how it represents waste. Pour colored water into the “latrine” and observe how the waste will enter a water source. Use a syringe to draw contaminated water out of the “well.” The audience will see how waste enters its drinking sources.

 Improving Water Transportation and Storage


· Keeping Water Safe Demonstration: Set up an area in front of the group with an open container full of water, a damp dipper on the floor next to container, a drinking cup next to the dipper and powder in 2-3 areas on the floor, some near the dipper. Explain that the powder is fecal matter left by animals/children on the floor/ground. Walk on top of the powder and say you are going to the kitchen to fetch some drinking water. Make sure plenty of powder falls off your shoes next to the dipper. Place the dipper in the water, and then pour a small amount into the drinking cup. Put the dipper back down on top of some powder. Drink the water, then put the dipper back into the water and pour some more into the cup. Ask if anyone would like to drink this water. Then ask why or why not. Ask them to describe what they saw and how we might prevent the powder, or fecal matter, from getting into the water.

· Keeping Water Safe Information Session: Do a group container cleaning session and talk about the importance of cleaning water containers (such as a canary or bucket) with soap and a scrubber once a week. Also talk about using clean dippers (with handles), preventing the dippers from touching the ground or other surfaces (attach with string), keeping foreign matter out of the containers and keeping the containers covered to avoid oral-fecal contamination through flies as well as the attraction of malaria-carrying mosquitoes to stagnant water.

 Creating a Water Source

· Hold community meetings and have technician consultations to confirm that current water sources are inappropriate.

· Have the community form a committee and write a letter requesting a water project, outlining what they propose to contribute, and how they propose to construct and maintain the source.

· Decide what type of source is viable (well, pump, spring box, etc). Develop the plan, timeline and budget.

· Seek funding, meanwhile doing regular animations on water hygiene.

· Construct project.

· Implement maintenance and supervision plans.

Water Purification

The lack of access to potable water is a problem throughout Cameroon, and educating a variety of populations and ages on how to find clean water and treat it for drinking is important and always needed. It also is beneficial to talk to groups about the importance of keeping their water sources clean so as to avoid drinking contaminated water and contracting the illnesses (fecal-oral related diarrhea, cholera, typhoid, etc.) this can bring about.

Activities/Interventions

Clear Water is not Clean Water: An Introduction to the Need for Water Purification
The purpose of this activity is to show that just because water looks clear or clean does not mean it is safe to drink.

Bring four Tangui bottles full of water. The bottles should contain clean water, water with salt, water with sugar and visibly dirty water (could use cinnamon or another spice). Have participants choose which water they would like to drink. Have them take a big gulp. Make sure they are facing the group so that the group may view their reaction to the taste. Participants can take turns, but make sure to rearrange the water bottles between each taste test in order to preserve the surprise. Shake water bottles as necessary.

Next, ask group members what they have learned from this activity. Which water bottles look clean? Is it always the one that is actually pure? How does this translate to our lives? This activity should get people thinking about the water they drink in their own households. Transition into a discussion about the various germs, feces particles, amoebas, worms, and other illnesses that exist within seemingly clean water (see the next bullet point for a chart of some water-related diseases).

Education is one of the most important aspects of doing health and sanitation work. People need to understand the reasons behind water treatment or they will never do it. Do not neglect this aspect of water treatment projects!

Water Diseases


Discussing water-related diseases, including signs and symptoms, with people in your community can be helpful so they can understand what can be caught from drinking non-potable water. The chart on the next pages describes some water-borne and water-related diseases, including symptoms and prevention methods.

	Disease


	Pathogen


	Transmission


	Symptoms


	Prevention



	Cholera


	The bacterium Vibrio cholerae
	Direct or indirect ingestion of food or water contaminated with the feces of an infected person
	Severe vomiting, diarrhea, rapid dehydration; In addition to these symptoms, severe cases can have violent diarrhea with “rice water stools,” muscle cramps and sometimes circulatory collapse
	Use latrines; Good hygiene and sanitation; Drink potable water; Vaccination



	Amebas (Amoebiasis)


	Entamoeba histole; Escherichia coli (E. coli)
	Ingestion of fecally contaminated food or water containing amoebic cysts
	Intestinal disorder, chills, fever, blood or mucus in diarrhea stools


	Use latrines and other sanitary methods to dispose of feces; Clean water supply; Good personal hygiene; Fly control

	Dysentery


	Shigella dysenteriae bacteria or Entamoeba histolytica amoeba
	Eat or drink contaminated food or water


	Diarrhea, blood or mucus in diarrhea stools, abdominal cramps, vomiting, fever


	Fluid replacement; Eat well-prepared food and drink potable water; Fly control

	Typhoid


	Salonella Typhi bacteria
	Eat or drink food or water contaminated with the bacteria
	Fever, rose-colored spots on the abdomen and chest, diarrhea or constipation, enlargement of the spleen and liver
	Eat well-prepared food and drink potable water; Vaccination

	Onchocerciasis

(River blindness)
	Onchocerca volvulus, a parasitic worm 
	Bite of a black fly in streams or river areas
	Itching, rash, change in skin color, swelling of the skin, possible vision loss or blindness
	Chemical control of insect breeding sites in rivers

	Guinea worm
	The parasite Dracunculus medinensis 
	Worm larvae exit through the skin of infected persons and enter sources of drinking water. After 10-1( days the larvae are infectious and can be passed to people who drink the infected water
	Blister-usually on the leg, itching, fever, swelling, burning sensations


	Good hygiene; Avoid dirty water and rivers; Drink potable and treated water



	Shistosomiasis


	Parasite


	Parasite enters the body after exposure to an infected water source, usually standing water
	Itchy rash, fever, cough for 2-3 weeks after exposure, internal bleeding, diarrhea, a bloated abdomen, liver and spleen damage
	Use latrines and avoid urinating and defecating near water sources; Avoid bathing or swimming in rivers or stagnant water

	Polio


	Poliovirus


	Can be spread through human-to-human contact, usually entering the mouth through fecally contaminated water or food; Can be spread during an epidemic
	Fever, muscle pains, the body can become weak and even paralyzed, often in the legs


	Good hygiene, Vaccination given 6 weeks after birth followed by 2 or more doses spread at least ( weeks apart

	Hepatitis A


	Viruses (two are hepatitis A and E)
	Can be transmitted through contaminate water or food, and from person to person
	Hepatitis is defined as any disease with inflammation of the liver; Can start with fever, body weakness, lose of appetite, nausea, abdominal pain, jaundice
	Good hygiene




Water Filtering

Drinking water first needs to be filtered and then disinfected. The following are methods of filtering at little-to-no cost that can be shown and practiced in group meetings:

· The 3 Bucket System: Draw water from the source in the morning of day one. Let it sit in a covered container. On the morning of day two, pour the water into a second container, except the bottom 5-10 cm, where debris has settled. Cover container and let sit. On the morning of day three, repeat. Water is ready to be treated and drank after three days of sitting.

· Tangui Water Filter: Boil some sand or gravel (wash well if boiling is not possible). Cut off the tops of two Tangui water bottles. Puncture several small holes in the bottom of one of the Tangui bottles. Place a clean piece of fabric or pagne (cut to fit) into the bottom of the Tangui bottle with holes. Place clean sand/gravel on top of fabric. Stack the 2 Tangui bottles together with the empty bottle on the bottom. Boil water. Pour cooled water into filter. Water is ready to drink.

· Slow Sand Filter: This is a simple and effective tool for purifying surface water. It will remove practically all the turbidity from water, together with all harmful eggs, protozoa, bacteria and viruses without the addition of chemicals. It may frequently be constructed with local materials, and detailed instructions are given on the following page.

· Moringa Seeds: Take seeds from a Moringa tree. Dry the seeds for three days. Pound them into a powder. Add a little bit of water to make a paste. Add the paste into water. Mix rapidly for 10-15 minutes. Cover and wait until the dirt has separated out and the water is clear. (This method is difficult to do and not as effective as the other ones.)

Water Disinfection

The following are methods of disinfecting water at little-to-no cost that can be shown and practiced in group meetings:

· L’eau de Javel: Add to filtered/boiled/tap water in the ratios given below:

· Add 3-4 small drops (think from a tear dropper) to one liter of water, or 5-6 drops for a 1.5L Tangui bottle. Wait 30 minutes before drinking.

· Boiling: Bring any quantity of water to a rolling boil and keep it there for one entire minute. Stir to re-oxidize and let cool.

· Solar Disinfection (SODIS): Fill a 1.5L Tangui bottle 2/3 full and place it in direct sunlight. If sunlight is constant (dry season), water will be disinfected after 6 hours. Otherwise, leave for an entire day. To increase solar intensity, place on the roof or another aluminum surface. Both the heat and UVA/UVB rays disinfect water, rendering it safe to drink.

How to Make a Slow Sand Filter
1) Paint the inside of a drum or other large container to protect the sides from rust.  You can line it with cement if you can’t find good paint.

2) At the bottom of the container, solder a pipe that goes into the container.

3) Inside the container, place a piece of PVC pipe on the soldered pipe.  The PVC pipe should be poked with holes all around and closed on the end.

4) On the outside of the container, attach a PVC pipe that bends and goes up to the top of the container.  This is to keep the level of the water always the same.

5) Fill the container with 10 cm of clean gravel.

6) On top of the gravel, fill the container with 40 to 50 cm of clean coarse gravel.

7) Fill the container with clean, non-chlorinated water (i.e. not SNEC water), and let the water sit for 3 days, making sure that it is always at the same level (10 cm above the sand).  This is to build the biological layer.

How to Use Your Slow Sand Filter

1) Always keep the filter covered.

2) When you are ready to filter water, pour the amount of water you want to use into the top and catch the water from the open pipe. 


How to Maintain Your Slow Sand Filter

1) Keep it covered.

2) Make sure that there is always 10 cm of water on top of the sand.

3) Never put chemically treated water through the filter.

4) When you notice a significant change in the speed of filtration, it is time to clean your filter:

5) Take out the sand and gravel and rinse with clean, non-chlorinated water.

6) Clean the inside of the container with clean, non-chlorinated water.

7) Rebuild the filter, fill it and wait 3 days before using it. 

(“How to Make a Slow Sand Filter” courtesy of UNICEF Materials)


Introduction

Environmental problems at the community level are often public health hazards as well. Those most commonly identified are air pollution, contamination of water sources, slums, flooding, soil erosion and high generation of solid waste coupled with poor solid waste management. Through education and small-scale interventions, PCVs can begin to help communities improve sanitation in their villages. Read on for sample activities organized by topic.
Sanitation Committees

An excellent way to ensure that community sanitation projects are done and done well is to create a sanitation committee. The committee can promote, educate and monitor the community in regards to sanitation issues. The following is a list of some activities a village sanitation committee could promote and monitor within its community:

· Make sure every household has and uses a latrine (with a cover), a garbage pit and a soak pit (develop a reward/sanction system)

· Make sure the health clinic has and a latrine for its patients and uses a properly protected garbage pit for its medical wastes. It is important to secure permission from the correct local authorities before constructing on public land. There can be several stories of built, but locked-up latrines. Do your protocol!
· Wherever possible, keep livestock penned in. If they cannot be penned in, make sure they are kept out of houses, areas near drinking water sources, wells and pumps. Fence systems are important in keeping animals and their feces away.

· Take good care of water sources! It is important to make diversion ditches to prevent run-off from bringing trash and other contaminants into contact with the source.

· Organize regular litter control and garbage collection activities to keep the community clean.

Activities/Interventions

Clean Up the Town Day
Working with the Commune, or Mayor’s office, you can work to create a hopefully functioning Clean Up the Town Day. This exists in various villages throughout Cameroon. It can be once a week, every other week or even every month. Businesses are not to open before a certain time, 11:00am, for example. During this time all are intended to work on cleaning up their households, villages and public spaces. Students pick up trash at their schools, families help each other to build and repair latrines, businesses take the time to properly dispose of waste, restaurants bring their hygiene “up to code,” households burn their trash, etc. 

You also can create committees to take care of the public spaces. Another idea is to create a reward system for motivation (Hygienic Household of the Month, Beautiful Business Award, etc). When well implemented and enforced, this day can greatly improve the appearance and hygiene of a village and mobilize the community to work together.

Best Practices

In Lolodorf, a village of about 3,500 in the South Province, a former Mayor created le Comité d’Hygiène. The committee consisted of volunteers who made rounds throughout the town on Thursday mornings (“Clean Up the Town Day”), inspecting latrines and trash disposal. The Committee members issued sanctions and mandated improvements to families in violation of the village health standards. If the families had not begun to improve their household, they were issued a fine, to be paid to the gendarmerie. With the election of the new Mayor, this committee was abandoned and nearly forgotten in seven years. “Clean Up the Town Day” remains, but it has basically become an excuse to drink early.

Waste Disposal

Listed are some consequences of living in an unsanitary environment resulting from poor waste disposal:

· Contamination of drinking water sources

· Illnesses (Fecal-Oral related diarrhea, etc.)

· Accidents/Injury (broken glass/sharp objects)

· Stagnant water sitting in old containers and tires can become breeding grounds for malaria-carrying mosquitoes

· Unsightly appearance of village leading to lack of respect and appreciation for one’s surroundings

Activities/Interventions

Before and After: An Introduction to Community Sanitation

The purpose of this activity is to address the above points and help community members identify sanitation and environmental problems. Once problems are identified, communities can begin to plan the steps necessary to alleviate them.

Draw two pictures – one of a village with numerous sanitation problems and the other of a clean village. (If you really can’t draw, there is a decent picture of an unsanitary community on page 160 of Choose Your Future! Activities for Adolescent Boys or page 116 in the Girls version.) Begin by explaining to your group that many health problems are caused by poor sanitation habits. Explain how changing our habits can improve our life and often costs little or nothing. 

Next, show your drawings to the group (alternatively, cut them into puzzle pieces, divide into two groups, and have each reconstruct the images for a little variety; with children you can have them color in the drawings), and ask them to describe what they see. What are some bad habits? Good ones? Which village would they rather live in? Which looks more like their own village? What problem do they think is most important? 

This activity should get people thinking about sanitation in their own village. It should also get them thinking about possible solutions to sanitation problems. For instance, how did the second village get so clean? What did the people in that village do? How much would that cost? Can we do that here? You can even prioritize problems with the group.

Education is one of the most important aspects of doing health and sanitation work. People need to understand the reasons behind the building of latrines, garbage pits, etc. or they will never use them and resources and time will have been wasted for nothing. Do not neglect this aspect of community sanitation.

Composting


See composting section of this manual

Biowaste Feeding


As an alternative to composting, you can use fresh kitchen scraps and grass clippings to feed livestock like pigs, goats, rabbits, etc. If you are directly feeding your animals, you can place them in a pen. This will help the environment, as animals will no longer be roaming around the village, disrupting vegetation and polluting water sources with feces. Also, they will be less likely to spread and contract diseases to and from other animals and humans. This system will only work if you have enough food and waste to sustain your animals. If not, you need to make sure that their enclosure is large enough to allow them to forage for supplemental food.

Wash Water Waste Disposal


To prevent the run-off of wash water waste from polluting our water systems, it is important to develop and use drainage ditches or soak pits. Basically, soak pits are holding reservoirs for wastewater that store it until it can be absorbed into the ground. They are used to make sure the dirty water from bathing and washing dishes and clothes will enter the ground where it can be properly filtered and broken down instead of becoming surface run-off that will end up polluting drinking water sources, rivers, lakes and streams.


To construct a soak pit, just dig a hole in the ground (2” x 2” x 2”) and fill it with rocks to prevent the walls from collapsing. Rocks will also hinder the formation of mud. If the ground is very soft, use an oil barrel that has been cut in half instead of making a pit. Ideally, soak pits should be at least 20 meters from the nearest water source to allow for sufficient filtration.


Once constructed, just empty wastewater into your soak pit after washing dishes and clothes. You even can take bucket baths inside your soak pit, allowing water to seep into the ground.

Medical Waste Disposal


One of the most hazardous types of exposed waste is medical waste. Its abundance of dirty needles, bloody bandages, and other things, can make medical waste a source of contamination for many infectious and potentially lethal diseases. Children will play with needles they find lying around and animals tend to rout through piles of bloody bandages.


To properly dispose of medical wastes, it is important to both burn and bury it. At local health clinics, it is most efficient to dig a garbage pit, the size of which depends on the amount of waste produced by the clinic each year. The area of the pit should be enclosed to prevent animals and children from poking around and falling in accidentally. Once the pit is ready, discard medical wastes, regularly burning them inside the pit. After burning, cover the pit bottom with a layer of dirt to bury any shards of glass and remaining needles before beginning to discard new waste.


At the household level, it is necessary to make sure that medical waste is discarded in a place where it is unlikely to be exposed again. Some options include a well-protected and maintained garbage pit that is burned regularly or even a latrine (non-composting).

Solid Waste Disposal


For the proper disposal of trash, it is necessary to use a garbage pit where it can be buried. Discard paper, cans, bottles, old rags, etc. into your pit, adding a small layer of dirt regularly to cut down on the odor and for pest control. It is best to incinerate burnable items before throwing them into the pit to reduce the amount of space required. Metal and glass will not burn, and plastics and batteries should not be burned as they will release toxic fumes that are extremely harmful to the environment.

Activities/Interventions

· Pick up trash at or clean up the school with the students

· Work with a hygiene committee, mayor’s office, NGO, health clinic, or school to implement a project bringing garbage cans to your village/clinic/school/organization.

· Make toys or art with packaging materials such as water bottles, newspaper, etc. to facilitate and encourage discussion of recycling

· Set up recycling at the school or start a compost pile

· Guide students through drawing a picture of their favorite place outside. Then have them destroy it by adding pollution, factories, lumber cutters, etc. Discuss how they feel about the destruction of their favorite place. Would they ever visit there again? How will this change their lives? How will it affect other people in the area?

· Draw and paint an environmental mural
Human Waste Disposal


The most common cause of health problems in Cameroon stemming from improper care of the environment is the presence of badly disposed of human wastes. Exposed waste is the primary cause of illnesses such as hookworm, diarrhea, amoebic dysentery, cholera, typhoid fever, hepatitis A, roundworm, and schistosomiasis. These diseases come about as we ingest or come into contact with things that have been contaminated by human waste. 


Contamination occurs in many ways: a simple handshake, germs flowing into a water source as it rains; a fly landing on some feces and transporting germs as it lands on some food; someone playing with a ball that has rolled in feces and then going to eat without washing his dirty hands, etc.


Proper disposal of human waste is best achieved through latrines. Latrines must be at least 30m from a water source and 6m from any house, at least 5m deep, covered and kept clean. Ideally, they will also have a cemented floor, walls, a roof, ventilation and a tippy-tap or other hand washing apparatus. Latrines must be introduced, explained, promoted (use your social marketing skills to emphasize privacy, convenience and being modern as well as, of course, good hygiene), constructed and utilized exclusively.

For more information on latrines, see: 

· Health Project Technical Manual: see the Water Sanitation and Hygiene section for the Fecal-Oral route and barriers, Latrine Fact Sheet and Latrines Made Simple in Cameroon (created by PCV Andrew Kerrigan, Olounou, 1996-1998; a more detailed version of his report exists in old EE manuals: see the current agroforesty APCD).

· Latrine Building, by Bjorn Brandberg: a GREAT resource for latrine education, promotion, construction and evaluation; located in the PC Reference Library

· The Worth of Water, by the Water, Engineering and Development Center (WEDC): an introduction to pit latrines, public and communal latrines (advantages, difficulties, design, construction and maintenance) and latrine vent pipes (explanation/significance, design/construction, variations and maintenance).

· Where There is No Doctor, by David Werner, pp. 137-139: a very basic, three-page overview of the necessity and guidelines for latrines

Activities/Interventions

· Teach the Fecal-Oral Cycle (see Appendix for diagram) and have group members brainstorm behavior barriers to prevent the cycle from being completed.

· Teach and sing the Caca Song (see Appendix for lyrics)

· Latrine Construction Projects (or informational sessions)

· Read Cleanliness Brings Health/La Propreté Apporte la Santé (an illustrated children’s book available in the PC Library or ICE HE211)

· Fly and Feces Demonstration: create a model fly out of clay, cork, potato or whatever you have. Insert toothpicks as the fly’s legs. Have participants dip the fly’s feet in green paint and then make the fly land on a plate of food (or a picture of food). Ask questions to make sure everyone understands what is being represented and explain how flies can give us diarrhea. Brainstorm ways to avoid flies.

“La chanson du caca” pour la prévention de la diarrhée

Sing to the tune of “The Farmer in the Dell”
Comment est-ce que le caca entre dans la bouche ?

Comment est-ce que le caca entre dans la bouche ?

Le caca touche les mains

Le caca touche les mouches

Le caca touche la terre

Le caca touche le liquide

Comment est-ce que le caca entre dans la bouche ?

Comment est-ce que le caca entre dans la bouche ?

Les mains touchent la nourriture

Les mouches touchent la nourriture

La terre touche la nourriture

Le liquide touche la nourriture

Comment est-ce que le caca entre dans la bouche ?

Comment est-ce que le caca entre dans la bouche ?

Les mains touchent la bouche !

La nourriture touche la bouche !

Le liquide touche la bouche !

La nourriture touche la bouche !

Comment est-ce que le caca entre dans la bouche ?

Comment est-ce que le caca entre dans la bouche ?

Donc, indirectement, le caca touche la bouche… BEURCK !
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Introduction

Waste disposal is a global problem.  There’s no easy solution to it, but with small lifestyle changes we can start to see a difference, and finding these solutions could help us increase our health or our income.

Decomposition

Since materials such as plastic and glass have become popular in Cameroon, things can no longer be thrown on the ground and expected to decompose and disappear.  An effective way to demonstrate this is with the following diagram:
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(When doing an animation, try using flipchart paper and draw the timeline without the lines. Then ask the group how long they think it will take for each item to decompose.  For some groups it will help if you also draw the items.)

Plastics


Plastic disposal is the biggest problem we see in Cameroon.  It will never decompose, so it’s necessary to find a permanent solution to the crisis.  When plastic is thrown on the ground it will either stay there or get swept away somewhere else, but it will never disappear.  It is often burned, but that can cause serious respiratory problems and also destroy the ozone layer.

How to Dispose of Waste


For items that are no longer useful, the only option left is to get rid of them.  A bad idea is to throw your trash down an abandoned well, because this could contaminate the water supply, but some better options are:

· Compost: Throw all of your biodegradable waste (see the compost part of the manual for a list) into a compost pit or pile.

· Burn: Non-plastic waste that you don’t want to throw in the compost pit.

· Latrine: Batteries, some medical waste and sharp glass objects such as light bulbs can be thrown in a pit latrine.  The acidity in the pit latrine will neutralize the battery waste.

· Landfill: Either a community or household landfill can keep other waste in control.  As we’ve seen in America, this isn’t a permanent solution but it’s better than simply throwing trash on the ground.

Activities/Interventions


Ideally, any trash that can be recycled should, but such facilities are rare, or simply nonexistent.  Plastic bags are a major trash problem in Cameroon, and some solutions are to reuse and turn them into other products. Think income generation!  You can make braided jump ropes, soccer nets, hats or hammocks, some of which are described in the Recycled Products section of this manual. You also can help the problem by reducing the amount of plastic used in the first place. One can do this by encouraging people to carry a market bag when shopping and refusing individual plastic bags. Instead of throwing away all of your waste, reuse it.

Trash or Treasure Game
Bring some common waste items and show them to the group.  For each item, ask what you can do with it other than throw it away.  The person who has the best idea gets to keep the item at the end of the animation. Examples of items to bring:  plastic bag, plastic container, plastic bottle, glass bottle, tomato paste can, Vache Qui Rit package, fabric scraps, old notebook, broken flip-flop, egg carton, cardboard box, old tire tube, etc.


Introduction

Composting is a great way to turn old food, white paper and other organic matter into nutrients for the soil. As a Peace Corps volunteer, some advantages to composting are that it’s easy to do, a good example for your village, and a simple answer to the question, “What am I supposed to do with all of these banana peels?” Dig your compost pile and voila; your organic waste disposal anxiety should decompose with all of the matter in your pile.  

Definitions

Compost: A system of mixing and decaying wastes in a contained area, designed to generate the fertile material found on the natural forest floor. 

Humus: The final state of decaying or decomposing organic material.  It is the site in the soil layers of nutrient absorption and exchange for plants.  

Decomposition: The breakdown of organic matter by bacteria and microbes so that nutrients can be readily available to the vegetation.  

Scientific Rationale for Composting

· Improved soil structure: Organic matter in the soil increases the internal surface structure of the pores, thereby increasing the area available for absorption of water and food materials by the root hairs. (More organic matter = more plant food.) 

· Moisture retention: Increasing pore sizes increases the amount of area available to water storage. (Water storage capacity = decreased susceptibility to erosion.)  

· Fertilization: Organic matter releases N, P, K, Mg, and S into the soil - elements crucial to the survival of healthy vegetation.  It also provides critical trace elements necessary for vital plant development. (Hungry plants like it.)

· Nitrogen storage: Plants love it and tired soils need it.  

· pH Buffer: With added organic matter, soils can remain healthier when changes in the pH of the surrounding areas occur, even in soils planted with eucalyptus. (Compost = stronger soil.)

· Soil toxin neutralizer: Certain studies have shown that soils thick with organic matter can be more resilient against environmental pollution and smog. (More humus = healthier plants in the city.)

· Nutrient release: As organic matter decomposes, it releases elements into the soil, making it easier for plants to take them up as food.  (More nutrients = healthier plants.) 

· Food for Microbes: Our intestines may not like them, but our soil does!  The microbes and fungi in the soil can aid in fighting nematodes and soil pests they may attack vegetation. (Feeding little guys = helping out the big guys.)

· Recycling: REDUCE REUSE RECYCLE (This means reusing your trash can create lovely plant life!) 

Rationale for Composting (in Laymen’s Terms)

· A free fertilizer: Why pay when you can get it for free? 

· A method to unite the community: Composting projects can clean up a community and unite it, especially if the compost can be used on a community field or for a fund- raising project.  

· Increase the rate of decay: The rate of decay, in the arid grand north for example, is very slow. By isolating your target, shading, covering and watering it, you can increase the rate of decay and subsequent soil fertility.

· Healthy soils produce healthier crops: Healthier crops resist disease, thus people eat better crops and people resist disease. (Healthy soils = healthy community).

· Composting is easy and yields quicker results than trying to start a huge project (like an orchard).  People like to see results!

What to Compost

For compost to work correctly, it should be a correct mixture of air, soil, nutrients, microbes and water (it’s that easy).  For starters, focus on what can be composted.  Buy a small, sealed container for organic matter. If you’re wondering what can go into the container, anything biodegradable can be composted, though avoid meats, which can attract disease-promoting maggots.  
Biodegradable Materials:

Kitchen scraps   

Vegetable peels and scraps

Corn husks  

Plant/animal wastes 

Dustpan waste

Wood ash 

Chicken feathers 

Sawdust 

Natural fibers/clothes 

Paper (shredded) 

Eggshells 

Citrus rinds

Peanut shells 

Tea leaves and packets

Bones 

Blood 

Hair 

Coffee grounds 

Cotton balls 

Urine               

Non Biodegradable Materials (Do Not Put These In a Compost Pile): 

Gatorade and Kool-aid packets 

Toilet paper wrapper

Plastics 

Metal

Polyester fabrics 

Meat 

Human fecal matter

Large chunks of anything

Plants with infectious diseases 

Plants with waxy coats 

Plants with toxins to microbial life (eucalyptus) 

Ivy and succulents 

Unwanted seeds or propagating material 

Pesticides and herbicides

How to Compost

Procedure

1) Dig a hole about 1x1x1 meter.

2) Loosen the soil at the bottom to a depth of 12 inches.

3) Place branches or straw at the bottom for aeration. (No one wants an anaerobic compost pile.)  

4) Add layers (1 to 2 inches thick). First, on top of the straw, add a green layer (weeds, kitchen wastes, etc. – see list).  

5) Add a layer of brown manure (goat, cow, dog, chicken, etc.) the same thickness as the green manure. 

6) Add a layer of soil. *This step is very important because it keeps the smell down, protects the pile from flies and it contains microbes necessary to commence the destruction of the manure. 

7) Water!!!! After every subsequent layer, you want to water.  If you can press the soil and water seeps out, there is too much. It must resemble a sponge.  

8) Cover the pile with straw or banana leaves to give the pile shade. This helps lock in moisture and protects from heavy rains.  Water frequently (if it is not raining regularly), and be careful not to add soapy anti-bacterial water. Love your microbes. 

9) Turn compost as much as possible, though twice a month should suffice.  The more frequently you add to the pile, the more often you should turn it.  

10) You can pee on it! Just don’t let the neighbors see.  Nitrogen aids in speeding up the decomposition process. 

Compost Pit
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Knowing When the Compost is Ready

It should be dark, crumbly and uniform when it is ready to be used (this is called humus).  If you are anxious, you can use it as mulch in a garden to keep down weeds even before it is ready.  To make sure it is heating after a few weeks, you can stick a metal rod in it. Leave the rod for a few minutes and check the rod temperature to make sure the little guys (microbes) are doing their job.  It should be ready to use in 2-3 months and it will actually smell good!

What to do with Your Compost

If you are planting a tree nursery, you can mix compost into the soil of the pepiniere.  You can use the compost as a fertilizer with crops, trees and flowers in the farm or in a home garden.

Activities/Interventions


Composting isn’t only for your home, but can be utilized by people in your village too. You can talk about the benefits of it to neighbors, colleagues and friends and show them your own pile as an example. Interventions with farmers or anyone who has a field could be great too, as people can use their unwanted, degradable waste to help nourish their crops. Once you’ve got the technique down, start spreading the word.

If you have more questions, these books (which can be found in the ICE catalog) are helpful for starting a compost pile:

· Dupriez. Huhues and Philippe de Lecner.  Land and Life: African Gardens and Orchards.  A1700:1773 67j

· Jeavons, John. How to Grow More Vegetables.  A2200.72C

· Peace Corps Information Collection and Exchange.  Intensive Vegetable Gardening for Profit and Self-Sufficiency.  A1700:1770 67d


Introduction

Recycling is a traditional, grassroots way to deal with waste in both urban and rural areas.  It can be economically motivated, as recycled items often have commercial resale value.  Cameroonians understand the value of reusing and reselling goods such as car parts, scrap metal, Tangui bottles, Jerry cans, small water and oil storage containers, rice bags, cardboard and newspaper.

Trash Bag Ropes 

First, wash used bags.  Then tie three bags together and start braiding, adding new bags by laying them inside of the bags being used to braid. Afterwards you can make up little chants to sing while kids are using their jump ropes related to the environment.  We had a group of older lycée students do this, and one of the kids is still known for his song.
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Trash Bag Hammocks

Use the trash bag ropes, but be warned: These black plastic lose their durability over time with exposure to sunlight.

Materials
· Trash bag ropes

· Nylon rope from the marché

· Two sticks at least 1 m long, with holes drilled every 10cm

· Metal rings (these are all over the marché for bikes and cars), wrapped in tape to prevent rubbing

· Two trees somewhat close together
Procedure
1) Make a rope frame with your hammock. Thread about ¼ of the rope through the holes in the wood, making sure to pass through the metal ring.  Do this with both pieces of wood.
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2) Attach the trash bag ropes. Don’t worry about knots making the hammock uncomfortable: the bags are soft so the knots won’t hurt.
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Plastic Fans from Market Bags 

To make these circular, folding, hand-held fans, you need stiffer plastic than just the regular black plastic bags.  The woven, plastic market bags or rice sacks work well for this.
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Materials
· Stiff plastic sack
· Scissors

· Needle and thread

· Two sticks or plastic tubes, 20 cm long and 1 cm in diameter
· Rubber band (optional)

Procedure
1) Cut a rectangular piece of the plastic bag, so that the length is 1.7 (pi divided by two, for you geometry geeks) times the width (eg: 20 cm x 31.4 cm)
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2) Fold the rectangular part in 1 to 1.5 centimeter sections back and forth (think like a harmonica).
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3) Fan-fold the rectangle the short way, and pinch in the middle, creating a bow tie that is 20 cm wide. Attach the fan at this pinch, either with a rubber band or with a strip of plastic sack or thread.
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4) Sew together the edges of the fan on one side.
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5) Attach the handles (these two sticks or tubes) to the other two free edges.  If you like, you can then add a clasp to the tubes to hold the fan either open or closed. Your “sac de marché” fan is now complete.
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Crochet plastic bags into coin purses and other fun stuff 

This activity assumes that you already know how to crochet.  If you happen to be lacking this skill, don’t fret; some PCV probably has it.  Ask him or her to show you, as it’s really easy to learn.  The local blacksmith can make the hooks if you draw him a picture and spend some time explaining what you want. 

Best practices

The following case studies describing a Gambian PCV’s experience.

Crocheting Group/ GIC Njau, The Gambia.  September, 1999

· Background: PCV Peggy Sedlak started the group, after she and her counterpart went to a crochet workshop.  The group originally had about five women, but after others saw how successful the project was, membership grew to over 50 women ranging in age from 8 to 50. The group meets officially once a month, but most weekends the group gets together to crochet during the dry season and as much as they can during the rainy season.

· The work: On the weekends when they get together to crochet, they share advice, tips and help each other out with projects.  In the sessions they learn how to clean and cut the bags, how to crochet various items (e.g. coin purses, circular purses, coasters, bowls, belts, etc.) and how to sew in zippers, snaps and buttons.

· Implementation: After the project had been in place for a while, we came across a shortage of bags to recycle.  Since the group is large it is hard to find enough bags in the community.  Another constraint was, and still is, how and where to market the items.  Presently we are selling them to tourists at four different locations.  All four are far from Njau and do not have year-round tourism.

· Evaluation: For each bag sold, the five Dalasi are set aside for the development of the community.  During the dry season of ’98-’99 the group was able to develop a dry season garden. The success of the project is that many people are interested in it and want to learn.  In May 1999, two PCVs, their counterparts and I helped put on a workshop, which helped get the project media attention.  My counterpart and I also were invited to a workshop in Senegal about marketing the crocheted items. Peace Corps always was very supportive of this project.

· Advice: Do not be surprised if people start to buy plastic bags because all of the recycled ones in their villages are gone.  Also, if selling to tourists, do not forget that when tourist season is over, sales really decrease.  The village needs to be aware of this, and possibly have a back-up market.


Introduction

Educating people in your community about environmental issues has become a focus of the agroforestry project plan, but any volunteer with time during the week and an interested counterpart could take this on as a secondary project. Any of the activities/interventions throughout this manual could be done with a variety of populations, but youth, due to their energy, enthusiasm and openness, are a great demographic with which to work. Formal and non-formal education, clubs and camps are all ideal ways to teach EE.

Getting Started

· Contact the directors of schools in your area, and try to get an idea of which schools are really interested in working with you and carrying out EE projects. Sometimes potential counterparts are excited to have a PCV come work at their schools, but may not maintain long-term interest in the work. A good idea is to express your interest and then have them contact you to see if they’re really committed to working with you. 

· If not working with schools, identify groups that could benefit from EE (farmers, women’s groups, etc.), discuss working with them and decide their EE knowledge needs together.

· Develop a program for the year and try your best to stick with it (though the schedule of an extension agent changes frequently). Also, make sure that it coincides with the school or group’s calendar so that you’re not planning classes or projects during exams, school vacations or high work seasons.

· Do protocol if working with a school or another organization. With schools, this can be done formally by typing up a letter to give to the Sub-divisional Delegate so that the office is aware of your activities, or this can be kept at the level of the school by contacting only the director. If working with groups already affiliated with an NGO or other organization, the same protocol can be followed by contacting and presenting a letter to the Chef du Projet (head of the project).

Tips for Success

· Involve teachers and counterparts as much as possible, or you may end up playing the disciplinarian role rather than teaching. If working in schools, consider doing a Training of Trainers at the beginning of the school year to increase teacher participation. This also can help weed out the schools that aren’t really interested. Often the teachers themselves could use a refresher on these topics and this could encourage them to continue putting EE in their program.

· Make sure you have a capable, qualified translator when needed.

· Go over the lessons with a teacher or counterpart beforehand to let him or her know what you’ll be doing, what materials you may need and to correct possible language errors.

· Make sure the director or appropriate official is okay with all of your plans and activities, such as building a nursery and planting on school grounds, digging a compost pile, etc.

· Create interactive lessons using visual aids, games and outdoor or hands-on activities.

· If working with schools, get to know the system and try to work within it. Coming from the States and not having received much Peace Corps training on formal education can make it difficult to step into the Cameroonian classroom setting due to different teaching styles, varying expectations of the students, etc. It can be helpful to observe a class or two before getting started.

· Repetition! You may find that sticking with a few solid concepts and repeating them in different ways throughout the year is more effective than bringing in new topics each time and never touching on them again. This is especially important if you’re only teaching once or twice a month.

· Encourage independent thinking. Involve the students and participants as much as possible to make sure they’re following you.

· Remember your age group and plan lessons accordingly. Keep it simple and don’t try to cover too much information in one lesson.

Activities/Interventions


If you’re interested in working with youth, hosting an EE camp, especially during the summer holiday is a great way to do education and hands-on environmental activities. Camps also are excellent because they won’t distract from normal school activities and can give students something fun, yet productive to do during their vacation. 

Best Practices

EE camp in Douroum

The camp was held June 16-19, 2008 in Douroum, North Province with a one-day excursion to the Gorge de Kola in Guider, North province. Eighteen CM1 and CM2 students, four PCVs and three Cameroonian facilitators (a primary school teacher, pepinierist and agent d’appuis for ESA Sodecotton) also participated in the camp, which was funded through Peace Corps Partnership.  The budget amounted to 175,000 F CFA, which was just enough to buy supplies, pay for lunch for all participants and facilitators each day and rent bush taxis to go to the Gorge de Kola.


Participants were selected by a local PCV and primary school teacher who could identify motivated students who would be eager to attend. Each student was required to apply by writing out why he or she wanted to attend the camp, and the students who wrote the best responses were selected. Additionally, each participant had his or her parent sign a permission slip allowing him or her to participate in the camp and go on the field trip to the Gorge de Kola.


When the participants arrived on the first day of the camp, each one was given a notebook, pen and pencil, and then divided into four teams with four or five members.  Each team had a name (four animals were chosen: the lions, hyenas, elephants and monkeys) and team members were given matching bandanas to distinguish them. The bandanas also helped when doing excursions to identify team members and keep them together.

 During sessions teams were required to sit together, and during excursions and games they worked together. Dividing the group into teams was great to keep the kids organized and create a sense of solidarity and competition. Participants could earn points for their team by winning games and answering trivia questions correctly at the end of each day.  At the end of the third day, first, second, third and fourth prizes were awarded.


The fourth day of the camp consisted of a trip to the Gorge de Kola, a natural formation a few kilometers outside of Guider (about one hour from Douroum by car). The trip to the gorge rewarded the kids for their achievements during the last three days and gave them an opportunity to see a natural site worth protecting. The trip also emphasized the importance of the environment and was a lot of fun.

Camp Schedule

Day 1: Ecology

8:00 – Registration and assign participants to teams 

8:30 – Introductions, icebreaker, explain groups and goals for 3 days

9:30 – Session 1: Introduction to the environment, ecology and the food web (Volunteer facilitators)

10:30 – Scavenger Hunt (Counterpart facilitator)

12:00 – Lunch

13:00 – Game (Simon says or other)

13:30 – Session 2: Bush fires, poaching and habitat loss (Volunteer facilitators)

14:30 – Game: Ecosystem musical chairs (Counterpart facilitator)

15:00 – Trivia about day’s topics

HW – Each participant bring a bag of “trash” to tomorrow’s session

Day 2: Pollution and Recycling

8:00 – Icebreaker

8:30 – Session 3: Pollution and rates of decomposition (Volunteer facilitators)

9:30 – Game: Trash or Treasure

10:00 – Session 4: Water; Sanitation and conservation (grey water) (Volunteer facilitators)

11:00 – Nature walk along stream

12:00 – Lunch

13:00 – Recycled Crafts: paper, jump ropes, reusing plastic bags and rubber stamps

14:30 – Work on mural

16:00 – Trivia about day’s topics

Day 3: Trees

8:00 – Icebreaker

8:30 – Session 5: Importance of trees (Volunteer and Counterpart facilitators)

9:30 – Pepiniere demonstration (Volunteer and Counterpart facilitators)

11:00 – Session 6: Deforestation (Volunteer and Counterpart facilitators)

12:00 – Lunch

13:00 – Tree Planting (Counterpart facilitator)

14:30 – Work on mural

16:00 – Trivia about day’s topics

Day 4: Gorge de Kola

8:00 – Take bus to gorge; Scavenger hunt

12:00 – Lunch; Discussion on how to continue EE in Douroum

15:00 – Return to Douroum

Logistics

Students arrived every morning by 8am and were not allowed to leave until the end of the camp at 3 or 4 pm, depending on the day. A local woman was hired to make bouillie, which kids drank in the morning, and a lunch of couscous and sauce each day. Bush taxis were rented to take everyone to the gorge on the last day. It’s recommended to remind the bush taxis the morning of to ensure prompt departure! For the field trip, bread and hard boiled eggs were picked up in Guider before going to the gorge, and then eaten picnic-style for lunch at the gorge.


Having a primary school teacher there was very helpful when students didn’t understand a concept or started to be distracting.  She also helped a lot during the excursions and games to keep the kids under control and focused. An ESA agent and pepinierist assisted with the camp, but mainly helped with a few sessions focused on trees. A Counterpart and PCV were assigned to each team and helped their team understand the activities and games being presented.


Introduction

Nature clubs are a great place to find motivated people with whom to work.  The clubs usually consist of high school students who want activities to do after school.  Though school starts in September, these groups, due to the lycée clubs’ election process, probably cannot be formed and ready to get started until late November.  Though you will probably work most directly with the president of the group, it’s important to talk with the professor in charge of the club.  

Starting a Club

Before starting any activities with a nature club, be sure to talk with the leaders of the group about their expectations.  Be certain that you’re all on the same page in terms of your role in helping with the club.  You don’t want to find out in the middle of March that the group expects you to pay for a trip to Waza.  It’s probably best to set up a schedule of activities (assuming multiple exists) and to discuss the roles and expectations of everyone involved. Understand that your role is to let club members decide what they want to do and to help them do it.

Funding

It is possible to ask the school for money.  Each lycée is supposed to have money allocated to the club CANS, though this is sometimes stolen or given to other clubs.  If early on in the school year you know of something you’d like to do that requires a bit of money, talk to the president and professor of the club to get it organized. Start early!

Activities/Interventions

· Put in place a pepiniere at the school: You can help club members choose a site that ensures protection against animals, is near a water source and gets enough sunlight.  With the trees produced, your group can choose to plant them in a local forest reserve, a nearby village or some place at the school.

· Round table discussions: These are nice because you can choose to invite grandes or even a knowledge friend to discuss any number of topics, which can range from how to start a pepiniere to how to combat deforestation.  Topic possibilities are endless, so let the kids decide, though be sure the topic is in accordance with their level of information. We once invited the Delegé to the Ministry of the Protection of the Environment, and he talked about “tree and us”. Though an interesting lecture, it didn’t foster much discussion, since the students were too afraid to speak in the Delegé’s presence.

· Question and Answer: Invite a local pepinierist or member of IRAD to talk to the group about his or her work. 

· Community awareness: Again, allow the students to pick a topic and create their own formation.  Your job is to critique it just a bit (Is it 30 minutes long? Is it interesting? Etc.), ensure that the proper information is getting out there and help them find a place to present. A good idea would be to focus on something that’s going on in the community- e.g. around women’s day, give a formation about foyer améliores.

· Field trips: Though provincial animal parks or rainforests are great places to visit, a field trip doesn’t have to be expensive or time consuming.  Take the kids to the local forest reserve or up the mountain behind your house.  The idea should be that you’re out in nature talking and talking about it informally.

· Giving formations: If you’ve got a few kids who are interested in starting their own pepiniere, set up a series of formations with a pepinierist.  Topics could include picking a site, putting it in place, composting, natural insecticides, etc.

· Working with other youth: Sometimes the best way to be passionate about something is to teach it to others.  We had a CAN student help us with another local kids’ group.  He turned into a kind of mentor for the younger kids and ended up visiting them to check up from time to time.


Introduction

School gardens are a great project for Club CAN/UNESCO or any young adult group in the area. This project offers fundraising opportunities and technical education while encouraging environmental education. The garden’s produce can be sold for fundraising, supplement student diets or simply provide an extracurricular activity. Nutritional and financial benefits can be a charming result of school gardens; however, they primarily function as educational tools. Gardens can teach youth technical agricultural skills or environmental science while improving the landscape of the school. 

What You Will Need

· Anytime you work with schools you need to have support from the school director. The director is the person that will allocate land for the garden and provide administrative support.

· Most important: you need a group of students. Students interested in environmental education are often in Club CAN/UNESCO, and working with established groups can be helpful.

· Teacher Support. Teachers are great recruiters in such projects. If teachers are interested in a project, more often than not students will be active. Having a teacher incorporate garden activities in lesson plans or generally helping in the garden will attract students. 

· A plot of land with access to water, visible from the school building, shading (either natural or man made) and protection from livestock or humans that may cause destruction.

· Tools! - Hoe, shovel, machete/axe, watering can, manure, seeds, etc. Students can help out by bringing tools they have at home.

Resources

· If you aren’t an agroforestry volunteer and need more technical assistance in starting and managing gardens, you might find the book How to Grow More Vegetables by John Jeavons a helpful resource.

Getting Started

· Visit local schools and speak to directors/teachers about the idea

· Speak with students. Have a general information meeting, visit classrooms or speak with club CAN/UNESCO.

· Establish a meeting time and responsibilities for group members.

· Scout out a site, clear area and build any necessary fencing.

· Starting planting, depending on the season.

· Establish a schedule for planting and watering in the garden. Creating a timetable helps monitor the progress of students and the garden.

· Maintain a weekly meeting with students while daily observing garden activities. 

Problems/Concerns


As with any student project, the inherent problems of reliability, sustained interest and understanding will plague school gardens. Students may show initial interest in collaborating with a Peace Corps Volunteer, but their motivation can diminish once the work starts. Along with the pressure of working with students, it can be a time consuming project. It is best to work with school gardens when they easily can be incorporated into your sector and you have available resources.


Introduction

Various activities and animation ideas are listed in sections of this manual, but in case you’re searching for more, you also might find the following ones useful. They can be used in a variety of situations, including as part of EE camps, clubs or just general lesson plans. Though many of the activities herein and throughout the manual are geared toward students, nearly all of them can be adapted to do with whatever group you’re working.

Pollution Game

Materials
· A bag of trash collected on the way to school or the animation

· Chalkboard

· Chalk

Activity
· Begin with a discussion of natural resources and a definition of pollution including its various forms (solid, water, air). Participants can brainstorm ideas on what are types of pollutants and the consequences of pollution.

· The concepts of “biodegradable” and “non-biodegradable” are then introduced through an interactive game to help solidify these definitions and the concept of pollution. Collect a bag of “trash” on the way to the animation site in the morning by picking up things found along the road. Then have participants help you to divide the trash into two piles: biodegradable trash and non-biodegradable trash. A guessing game on how long it takes each item to decompose can also be included. (Refer to Waste Disposal section of the manual.)

· Finally, a problem-solving discussion of how to reduce the quantity of trash can wrap up the lesson.

· Possible follow-up activities include a school/market clean-up, recycled art project, composting lesson and building a compost pile in an appropriate place in the community.

Introduction to the Environment/The Importance of Trees

Overview

To introduce the concept of “environment,” to highlight and explore the importance of trees with respect to the environment and to create a seedling bed of leguminous tree species

Objectives

At the conclusion of the day’s work, participants will understand a preliminary definition of the environment. They will be able to explain many benefits of trees and why it is necessary to protect and conserve them. They will understand the terms “agroforestry” and “ecology” and why it’s important to avoid burning the earth at all costs. They will have hands-on experience in building a nursery.

Materials

· Classroom Portion: Two nails, chalkboard, chalk, pins, sheet, bamboo, paint sticks to build a diagram of a tree with paper leaves

· Nursery: One indelible marker, ashes, manure, water, hoes, machetes (cutlasses)

Activity

· Begin with the question “What is the environment?” stressing that everyone needs to participate and brainstorm together things that exist in the environment. Divide these things into living and non-living. How could these things have an effect on each other? In our world? What happens in the fields when there isn’t enough rain? What are things that happen together which cannot live without other things?

· Discuss trees: Describe all the parts of a tree (branches, trunk, etc.). Discuss the importance of trees, taking each idea and writing it on a piece of paper shaped like a leaf and attaching it to the tree that you’ve drawn on the sheet. Make connections to the environment. Some ideas:

· Food

· Wood

· Shade

· Protection against erosion, flooding and wind

· Oxygen in the air we breathe

· Green manure

· Medicine

· Protecting our water sources

· What is agroforestry? It’s two words linked together, the association of trees with agriculture.

· What is slash and burn? When do we use it? What are the risks? Explain that burning fields is not a good practice because it destroys the richness of the earth, and it can also destroy trees.

· What is a nursery? Trees give us life so we should protect them. We should try to protect the environment and try not to burn.

· Practical application: Build a nursery. Stress that everyone needs to lend a hand, and teachers must organize watering, build a barrier and create shaded protection.

Facilitator Notes


Groups, as well as individuals, differ a lot in their willingness to participate and their comprehension levels of the subject matter. Good to summarize briefly on the board. Passing out the leaves to work in teams did not work. It can be helpful to give teachers and facilitators a reminder note for needed materials and the date of your arrival.

Resources: EE Lesson Plans by Kat Hall (Available in the resource center); Sustainable Development: What about Trees?(Peace Corps Manual)

Cause and Effect in the Environment

Overview


A game and discussion to explore the idea of cause and effect in the environment and an illustration of the web of life - how all elements of our world are crucially linked to one another.

Objectives


After participating in the “Web of Life” game, participants will understand that all elements of our environment – living and non-living – are integrated. Participants will be able to generate better their own thoughts on the discussion of cause and effect. Ultimately, the participants will be introduced to the general effects of deforestation and will be able to suggest some things they can do to help stop it.

Materials

· Durable string

· Tape

· Cut-up pieces of paper

· Marker

· Chalkboard

· Chalk

· Stickers (optional)

Activity

· Review: The first two lessons. What do you remember?

· Each time I say, “The environment is composed of all living and non-living things that exist together in the world. Can the participants give some examples of these things? Explain that you will explore the ideas of cause and effect in the environment, or that all things in the environment are connected in some way.

· Game (to be played outside): “Web of Life.” Explain that you will place the participants in a circle and then ask them to respond to some questions about the environment. You will then write their answers on a piece of paper and attach it to the string while they hold onto it. The string represents the liaison between each element. Give an example of something non-living in the environment (air). What breathes air (people)? What cleans the air we breathe (trees)?  What else do trees do (protect water sources)? What lives in water (fish)? Continue until the kids are attached in a spider-web fashion with their title cards and string.

· Demonstrate cause and effect: If you kill the tree (pull the string out of the hands of the student holding the tree card and make him or her sit down), what happens to the people and the water sources that depend on the tree (They die and sit down)? Continue until all of the participants are sitting.

· Discussion: Brainstorm ideas to find the effects of deforestation. Some ideas:

· Loss of animals that live in the forest (elephants, panther, pangolin)
· Loss of medicinal plants and some medicinal plants that haven’t even been discovered

· Loss of habitat for people who live in the forest, and the loss of their customs, culture and knowledge

· Loss of information that can aid the world
· Loss of non-timber forest products (nuts, fruits, spices, leaves, etc.)

· Animals close to the forest can also be affected

· Erosion without the roots that hold the soil in place and this hurts agriculture

· Loss of water to fill water sources (it can no longer penetrate the soil)
· Climate change. Without forests there will no longer be humidity to create clouds and rain. The dry season would be longer, as well as the rainy season shorter and unpredictable

· What can we do? Educate people, plant trees, keep our existing forests intact: Each tree is important.

Facilitator notes


Use durable string! The game went well, but was tough to do with a large number of participants (80-some people wanted to participate).

Education about Bush Fires

Adapted from the PC Gambia EE Resource Manual, 1999

Overview

Bush fire is a widespread disaster in The Gambia. It’s the cause of many forms of environmental degradation in this country. I felt that it would be effective to educate children on this topic. As a result, I went to a Boraba primary school to teach a lesson to a combined class of fifth and sixth graders.

I also had input from a villager friend. I told him my ideas, and he helped me to judge if the children would understand the concepts or if I should simplify them.


The audience for the lesson was a combined group of firth and sixth graders, roughly split between male and female, and the teachers also attended. The participants were asked to involve their parents in completing the homework assignment.

Activity


The lesson was planned for one hour, but lasted about 45 minutes. Students were allotted one week to finish the homework assignment.

· Introduction

· What do you use the forest for? Define forest fire. (Answers written on the board by me).

· Each student wrote in his or her notebook three ways that fires can start. These were then discussed.

· Demonstration: Tell all of the children to stand. Each child represents about 100 trees. Each year 500 (or some other approximated number) trees are needed for a compound to survive. Thus five children are told to sit down. Then say that during the year (year one) there was a forest fire started by one of the causes mentioned earlier. As a result, a random number of trees died so more children will sit down to represent this fact. Narrate the same pattern for the next represented year, and this continues for a period of five years. There should be no children standing at the end.

· Discussion of effects of the loss of trees. Participants participated, but this section was mostly lecture.

· Discussion of how to prevent bush fire.

· Assignment: Ask the participants to ask their parents the following questions:
1) How has the forest changed in the last 5-10 years?

2) How often do you get firewood and how far do you have to walk to find it?

3) How far did you have to walk to find firewood 5-10 years ago?

Classroom Mobiles to show How to Prevent Forest Fires
Adapted from PC Gambia EE Resource Manual, 1999

Objective


A way to raise awareness for the prevention of forest and bush fires by making mobiles.

Materials

· Paper and cardboard scraps

· Pencils

· Crayons

· Something sharp that can punch a hole

· Yarn or string

Activity


I worked with the environmental teacher to explain the importance of a firebreak, why not to burn things on hot windy days, why it’s better to burn in the evening and why it’s good to use tools in fighting bush fire.


We then had each student draw a picture of a tool used in fighting fire or in preventing fire on scrap papers and cardboard pieces. We punched a hole in each and connected them with string and yarn to one another. The top piece of cardboard we labeled “How to Prevent Forest Fire.”


The club made three mobiles that day, which are still hanging in the classroom.


The following is a list of useful terms to know when working with Environmental Education

French




English
Arroser




To water

Arrosoir




Watering can

Brûler





To burn

Cause et effect




Cause and effect

Composter




To compost

Cycle d’eau




The water cycle

Evaporation




Evaporation

Transpiration




Transpiration

La pluie




Rain

Infiltration




Infiltration

Déchets de la cuisine



Kitchen waste

Déforestation




Deforestation

Eau douce




Freshwater

Eau potable




Drinkable water

Eau salé




Saltwater

Eau sous-terrain



Water table

Ecobiage




The burning of fields

Ecorce





Bark

Emballage




Wrapping paper or bags

Enterrer




To bury

Erosion




Erosion

Feuille





Leaf

Fumier vert




Green manure

Innondation




Flooding

La journée mondiale de l’environnement
Earth Day

Ordure





Garbage

Pépinière




Seedling nursery

Plantes légumineuses



Leguminous plants

Poubelle




Wastebasket or garbage can

Racine





Root

Reboisement 




Reforestation

Recyclage des éléments nutritifs

The nutrient cycle

Réduisez-Réutilisez-Recyclez


Reduce, Reuse, Recycle

Respirer




To breathe

Toile de vie




Web of life

Tronc





Trunk


NGOs

ABIOGET- A Cameroonian NGO that is funded by some ministry.  They work with pepinieres and are especially interested in Club des Amis du Nature. The one time I tried to work with them, they were really excited to collaborate, gave poly pots to the Club CANS, and then disappeared for a while.

Office: Yagoua, Extreme North province

ACRA- This is an Italian NGO that works mostly in the Extreme North and Chad.  They aren’t too interested in working with Peace Corps volunteers, but if you happen to be working with a project they’re interested in and in a place they work, they’ll kind of take it over, pump money into it and make it work. Not great for us, exactly, but wonderful for a group you want to succeed. Also, they make cheese and sell it in Maroua.

Office: Maroua, Yagoua, Extreme North province

ACREST (African Centre for Renewable Energy and Sustainable Technology)- Have a food and fruit dryer.
Office: Mbouda, West province

Contact: BP 148, Mbouda, Cameroon


  77-46-46-04, 33-00-48-69, info@acrest.org, www.acrest.org
ANAFOR- If this is an NGO, it’s state sponsored one.  They’re interested in all things agroforestry and have some funding for their activities.  Most recently, they’ve been working with some reboisement projects.  As part of their action plan, they will work with foyer améliores, but have not done so yet. A volunteer would certainly be welcome to help with that.

Office: Extreme North province

ANAMED (Action for Natural Medicine)
Office: Bamenda, Northwest Province

Contact: Sr. Ann – 77-77-94-44, BP 2172

Office: Kumbo, Northwest province

Contact: Boniface Litika – 77-06-99-38, BP 88

Office: Douala, Littoral province

Contact: Desiré Tchigankong – 75-01-89-23

CIPCRE (International Circle for the Promotion of Creation)- Work with drying medicinal plants.
Office: Bafoussam, West province

Contact: BP 1256, Bafoussam, Cameroun

                              73-44-66-68, Fax- 73-44-66-69, cipcre.dg@cipcre.org
Horizon Info – Works with tree nurseries and reforestation.

Office: Pitoa, North Province

Contact: Oumarou Bindoh – 99-83-50-26

ICREF (World Agroforestry Center)

Office: Bamenda, Northwest province
IRAD (Institute of Agricultural Research for Development)

Office: Yaoundé, Center province; Ngaoundere, Adamoua province; Bamenda,

            Northwest province; Foumbot, West province

Contact: BP 2067/2123 Yaoundé, Cameroon

              72-23-35-38, 22-22-33-62, 22-23-26-44, contact@irad-cameroun.org,


  http//www.irad-cameroun.org
Mascot Gardens- Work with medicinal plants.

Office: Nkwen, Bamenda, Northwest province

MIFACIG
Office: Njinikom, Bamenda, Northwest province

MINAGRE (Ministry of Agriculture)

Office: Almost all provincial capitals
Presbyterian Rural Training Centre, Fonta – Does training, research and extension work in sustainable agriculture.

Office: Bamenda, Northwest Province

Contact: 77-75-59-77; prtcfonta@yahoo.com; www.prtcfonta.org
Riba- Agroforestry Center.

Office: Kumbo, Northwest province
Sana Logone- A Cameroonian NGO that works in the Mayo-Danay area.  They’re fairly new and still searching for money, which means that their activities are set in stone.  They’ve got an amazing, knowledgeable staff who are always willing to try new things and put forth a lot of effort.

Office: Yagaou, Extreme North Province

Winrock- Work with food and fruit drying.

Office: Bafoussam, West province

Contact: Andrew Kovarik, www.winrock.org
World Wildlife Foundation – Works in reforestation and other conservation projects.

Office: Garoua, North Province at the Ministry of Forest

Office: Yaoundé, Center province at the Imeuble Panda Compound in Bastos

Contact: 22-21-70-83

Literature

	Source Info
	Where to Find it
	Brief Description

	Choose a Future! Issues and Options for Adolescent Girls
	PC Reference Library
	Module 11: “Environment” includes 3 activities involving girls and women in environmental awareness and action

	Choose a Future Activities for Adolescent Boys
	PC Reference Library
	Module 15: “Environment” includes 2 activities involving boys in environmental awareness and action

	Health Project Technical Manuel
	See APCD Kim Ahanda
	See the Water Sanitation and Hygiene section for the Fecal-Oral routes and barriers, Latrine Fact Sheet and Latrines Made Simple in Cameroon

	Latrine Building, by Bjorn Brandberg
	PC Reference Library
	Comprehensive resource for latrine education, promotion, construction and evaluation

	The Worth of Water, by the Water, Engineering and Development Center (WEDC)
	PC Reference Library
	Introduction to pit latrines, public and communal latrines (advantages, difficulties, design, construction and maintenance) and latrine vent pipes (explanation/significance, design/construction, variations and maintenance)

	Where There is No Doctor, by David Werner
	PC Reference Library
	Very basic, three page overview of guidelines and the necessity for latrines

	Health Activities for Primary School Students
	PC Reference Library/ ICE R0105
	Ready-to-go lesson plans that also work for adults. See sections on hygiene and the environment.

	Savoir pour Sauver from UNICEF/WHO/UNESCO
	PC Reference Library
	Great resource when you need help discussing a topic in French; See especially the section on hygiene for EE issues.

	Working with Youth: Approaches for Volunteers
	PC info collection and exchange #M0067
	Manual on working with kids and young adults with a section on EE and EE Camps

	Environmental Education in the Schools
	PC info collection and exchange #M0044
	A guide to creating an EE program for your community. Good for volunteers not trained in education. 

	Preserving Food by Drying
	PC info collection and exchange #M0010
	A guide to learning the scientific principles of solar food drying.

	Small Scale Beekeeping
	PC info collection and exchange #M0017
	Basics of beekeeping, project planning, management schemes and disease control.

	Conservation Education: A Planning Guide
	PC info collection and exchange #M0023
	An older resource designed to help volunteers develop conservation education programs.

	Nonformal Education Manual
	PC info collection and exchange #M0042
	A manual to help all volunteers teach, train and facilitate in the field.

	Youth Development and the Environment
	PC info collection and exchange #M0057
	This resource helps youths to practice environmental awareness while building self-confidence.

	YMCA Earth Service Corps Club Handbook
	PC info collection and exchange #M0058
	This book helps club leaders and advisors with ideas for structuring club and service learning projects.

	Adapting Environmental Education Materials
	PC info collection and exchange #M0059
	Helps volunteers evaluate the appropriateness of existing materials to their school setting.

	Environmental Education in the Community
	PC info collection and exchange #M0075
	A new manual (2005) that updates older manuals along with providing new ideas for environmental education.

	The World Map Project Handbook
	PC info collection and exchange #R0088
	Provides a step–by-step process of painting a world map mural using a grid.

	The Miracle Tree. Moringa oleifera: Natural Nutrition for the Tropics. (By Lowell J. Fuglie)
	Peace Corps has this as on file as a word document
	A comprehensive and concise manual that gives different uses for Moringa, nutrition information for it and example case studies of Moringa projects

	L’Arbre de la Vie By: (By Lowell J. Fuglie and Martine Mane)
	Peace Corps has this on file as a word document
	The French version of the comprehensive and concise manual that gives different uses for Moringa, nutrition information for it and example case studies of Moringa projects

	Peace Corps Gambia Moringa Manual
	Available from Peace Corps
	A good guide to Moringa that addresses everything from propagation to preparation to vitamin content. Most importantly, it talks about projects volunteers could do.

	Moringa oleifera… The multipurpose wonder-tree (By Jan Papillo)
	A website compiled as a Word document that you can get from Peace Corps
	Superficial information about Moringa, but it provides a good resource list of websites and some nice pictures.

	Purdue Moringa Page from Handbook of Energy Corps (unpublished By James A. Duke)
	A website compiled as a Word document that you can get from Peace Corps
	It has basic information about all parts of the Moringa tree, and at only four pages long, it’s a quick read.

	Land and Life: African Gardens and Orchards (By Dupriez. Huhues and Philippe de Lecner)
	Peace Corps Library: A1700:1773 67j
	Good book about starting and maintaining gardens and orchards, as well as having information about how to start a compost pile

	How to Grow More Vegetables (By John Jeavons)
	Peace Corps Library: 

A2200.72C
	Interesting book about cultivating vegetables, and it has useful information about starting a compost pile

	Intensive Vegetable Gardening for Profit and Self-Sufficiency
	PC info collection and exchange # A1700:1770 67d
	Another good book about gardening and cultivating vegetables that also talks about compost piles

	Note: This is a selection of useful literature. More is available in the ICE Catalogue including training manuals in forestry, education and gardening.


The Internet

Moringa:

· Treesforlife.org- They have done lots of projects with Moringa all over the world.  They have a nice, informative information packet in French and English. They were also willing to give PC Cameroon copies of their educational posters.

· Optimaworld.com- Optima of Africa, Ltd. is working with local farmers in Tanzania, Africa growing Moringa as a cash crop.

· Icraf.cgiar.org- This website talks more about Moringa as a tree, including its growth habits, and its use in agroforestry, etc.
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Vitamin A provides resistance to infections and promotes eye growth.


A deficiency can causes infections in the intestines and the respiratory system, as well as night blindness.





Calcium fortifies bones and teeth and helps the blood coagulate.


A deficiency can cause arthritis, fragile bones and weak muscles.


There often is a calcium deficiency for women who are pregnant or breastfeeding.





Potassium stimulates normal movement in the intestines and creates equilibrium of water in cells.


A deficiency can cause vomiting, weak muscles and a loss of appetite.





Iron helps the muscles receive and store oxygen, and it makes the body more resistant to infections.


A deficiency can cause anemia, lassitude, headaches and palpitations.





Proteins are an essential component in all of the body’s tissues. 


A deficiency can provoke delayed growth, muscle deformation and the disease kwashiorkor, as well as other problems. 
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