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Abstract 
 
Today more than 200 million people are suffering from malnutrition in Africa, a major 
contributing factor to this is that Africa is the continent, by a large margin, that gets least yield 
per cultivated hectare. The relatively poor yield is not because Africa has no cultivable land 
but because of the prevailing agricultural practices.  
Orongo is a village in western Kenya, where large parts of agriculture are threatened by 
severe soil erosion problems and two-thirds of the inhabitants are totally dependent on 
agriculture for food and economic security. Today's agricultural practices have proved 
inadequate. 
Organic agriculture is not dependent on high-tech methods or expensive synthetic chemicals 
to provide a relatively good harvest and has therefore proved to have particularly good 
potential to increase the harvest of small-scale farmers living under poor circumstances. 
Organic agriculture relies entirely on natural processes that exist to increase soil fertility. The 
strengthening of these natural processes is the most important work in Organic agriculture 
with many long-lasting positive effects and a constant increase of soil fertility as a result. All 
the different components of organic agriculture have the potential to independently contribute 
to the desired development, decreased soil erosion and increased resistance of the local 
ecosystem are common consequences of organic agriculture components.  
There are many indications that Organic agriculture could provide a sustainable solution to the 
malnutrition problem in Orongo but to implement such modernization has globally proven 
difficult. The various components must all be adapted to the local biophysical circumstances, 
the local need and knowledge level of the farmers concerned. This document describes and 
analyzes these components from an Orongo perspective and looks at local cultural 
phenomena that must be considered.  
For a modernization to organic agriculture to be possible, a combined effort will be necessary, 
both to raise awareness of Organic agriculture through physical demonstration and classical 
learning but also provide economic security and incentives for farmers who want to change to 
Organic agriculture. It is also important to encourage entrepreneurship forces that can help to 
spread the different components of organic agriculture, components that on their own can 
contribute to a desired development. 
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Sammanfattning 

Idag lider mer än 200 miljoner människor av undernäring i Afrika, en starkt bidragande orsak 

till det är att Afrika är den kontinent som med stor marginal får minst skörd per odlad hektar. 

Den dåliga skörden beror inte på att Afrika saknar odlingsbar mark utan på rådande 

jordbrukspraxis. 

Orongo är en by i västra Kenya där stora delar av jordbruket hotas av svåra 

jorderosionsproblem och där två tredjedelar av invånarna är helt beroende av jordbruket för 

mat- och ekonomisk säkerhet. Dagens jordbrukspraxis har visat sig otillräcklig och en 

tredjedel av invånarna lider av undernäring.  

Ekologiskt jordbruk är inte beroende av högteknologiska metoder eller dyra syntetiska 

kemikalier för att ge en relativt god skörd och har därför visat sig ha speciellt stor potential att 

öka skörden för småskaliga jordbrukare som lever under knappa omständigheter. Ekologiskt 

jordbruk förlitar sig helt på de naturliga processer som finns för att öka jordens bördighet. 

Förstärkning av dessa naturliga processer är det viktigaste arbetet i ekologiskt jordbruk med 

flera långvariga positiva biverkningar och en konstant ökning av markens bördighet som följd. 

Alla de olika komponenterna av ekologiskt jordbruk har potential att på egen hand bidra till en 

önskad utveckling. Till exempel är minskad jorderosion och ökad motståndskraft hos det 

lokala ekosystemet vanliga konsekvenser av det ekologiska jordbruket. 

Det finns många indikationer på att ekologiskt jordbruk skulle kunna ge en hållbar lösning på 

undernäringsproblemet i Orongo men att implementera en sådan modernisering har globalt 

sett visat sig svårt. De olika komponenterna i ekologiskt jordbruk måste alla anpassas till de 

lokala biologiska och fysiska omständigheterna, det lokala behovet samt kunskapsnivån hos 

de berörda jordbrukarna. Detta dokument beskriver och analyserar dessa komponenter från 

ett Orongo-perspektiv samt presenterar lokala kulturella fenomen som måste beaktas.  

För att en modernisering till ekologiskt jordbruk ska vara möjlig behövs en kombinerad 

satsning på att sprida kunskapen om ekologiskt jordbruk genom praktisk demonstration och 

klassiskt lärande samt på att skapa ekonomisk säkerhet och incitament för jordbrukare som 

vill byta till ekologiskt jordbruk. Det är också viktigt att stimulera entreprenörskap som kan 

hjälpa till att sprida de olika komponenterna i det ekologiska jordbruket, komponenter som på 

egen hand kan bidra till en önskad utveckling. 

 

Nyckelord:  

Ekologiskt jordbruk Jordbruksmodernisering        Utvecklingsländer Hållbar utveckling 
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Preface 

This paper is written because of the need of agriculture modernization in Orongo village in 

western Kenya established by Ingenjörer och Naturvetare Utan Gränser (INUG) Sweden. 

Globally it has been sadly obvious, by several failed projects, that Organic agriculture cannot 

be implemented just by handing out uniform practical knowledge. Agriculture is such a 

fundamental part of farmers‟ life and security and has been so for such a long time, that the 

unique local culture and circumstances must be understood to create the right incentives and 

to adapt the teaching and knowledge to convince the local farmers and optimize the Organic 

agriculture effects.  

This paper is divided in two different parts and give a perspective on how to implement an 

Agriculture Modernization. The first part describes and analyzes cultural behavior and local 

traditions from an Orongo view that affect the implementation of the different components of 

organic agriculture. The second part is a pure technical description of the organic agriculture 

components. The two parts are connected by the same title number prefix but the technical 

part will be distinguished by an A before the title number prefix. The two parts can be read 

separately.  

This paper aims to describe and analyze the different components necessary for a successful 

implementation of Organic agriculture from an Orongo context, but also give the necessary 

understanding of the components for a successful implementation.  

The paper also aims at helping as a guideline to utilize the fertilizers given from the ecological 

sanitation (EcoSan) facilities recently installed in Orongo village.  
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1. Introduction 

1.1 Agriculture and food situation in Sub-Sahara Africa and 

Orongo today 

Today 80 percent of all Sub-Sahara Africans are farmers and approximately 60 percent of 

these rely totally on agriculture for food and economic security1. Sub-Sahara Africa is the 

place on Earth with the lowest food security in the world, more than 200 million people are 

suffering from undernourishment2. The high population growth is escalating the pressure on 

the agriculture land, land that already seems to be unable to feed all its inhabitants.  

Most of these farmers are small scale farmers using very simple techniques and having no 

access to modern agriculture knowledge and techniques. Africa is today the continent that, 

with a big margin, gets least yield from a hectare of land3. Asia gets on average three times 

more yield from one hectare of land and countries in the European Union and North America 

get on average 4.5 times more yield4. This is not because Africa in any way has less fertile 

land or bad conditions for agriculture, quite the opposite, Africa has vast lands available for 

agriculture. But it is because of the agriculture techniques used for cultivating the land.  

Africa is also the poorest and least developed of all continents5 and there is a strong 

correlation between yield and money input in the agriculture sector. This is partly explained by 

the high input of off-farm components like synthetic fertilizers and synthetic pesticides in 

industrialized agriculture used in western industrialized countries. These inputs are expensive 

but necessary in highly effective mono-crop agriculture systems to meet the high nutrient 

demand. The usage of this kind of system without the adding of external nutrient sources will 

fast deplete the land of nutrients and Organic matter and will be devastating for soil fertility.  

Many of the agriculture practices used in Africa are attempts to copy the western way of 

performing agriculture. This is for one part a colonial rest where western countries introduced 

industrialized agriculture to Africa but also different African governments´ misdirected attempt 

to enhance the agriculture output up to the much needed western standard by using western 

techniques.  

                                                      
1
 FAO, The State of Food Insecurity in the World 2006. 

2
 Nadia El-Hage Scialabba. Organic agriculture and food security in Africa, 2006 

3
 Ernest Harsch, Agriculture: Africa's 'engine for growth, 2004 

4
 Ernest Harsch, Agriculture: Africa's 'engine for growth, 2004 

5
 Human Development Report in 2003. 
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Using western agriculture techniques is very unlikely to work in western Africa, as being very 

different, based on other economic and biophysical realities. This is why badly adapted, 

ineffective and environmentally harmful agriculture techniques can be seen in Africa. It is 

undeniable that the present agriculture system in Africa is unsustainable and is really not 

working under the African conditions.  

There are alternative agriculture techniques available to the African farmer, but the spreading 

of the information and a convincing teaching of these systems involve a big cost. This also 

explains the correlation between yield and money input in the agriculture sector. Modernizing 

the African agriculture system considering the local economic, cultural and biophysical 

conditions is a key factor on enhancing the yield per hectare.  

Undernourishment cannot only be explained by the lack of food. Politically stable countries in 

the sub-Saharan region that had time to build up distribution channels and market 

infrastructure show a lower percentage undernourished than countries that had poor and 

unstable political power with the same amount of food produced6. This shows the importance 

of not only good agriculture practices but also the importance of a working market system and 

good governance to lower the number of undernourished.  

In the sub-Saharan region the percentage of undernourished dropped marginally from 35 to 

32 during the last decade7. This number might seem positive, but during the same period the 

environmental degradation has been enormous. The explanation of the decrease of 

undernourished is only by a fraction explained by better use of the existing agriculture land 

and better distribution but rather on the exploitation of new areas and the overuse of old 

agriculture areas. As a proof for that stands the rapidly accelerating problems of deforestation 

and soil erosion which both are strongly correlated with bad agriculture practices (see section 

2.4 Soil erosion).  

According to the Food and Agriculture Organization (FAO) of the UN, Africa has the highest 

percentage of forest loss of any continent and the main reason, about 60 percent, for that is 

said to be the conversion to new agriculture land8. The organization “World rainforest 

movement” states that 10 percent of Africa´s forest disappeared only between 1980 and 1995. 

In Kenya only 3 percent of the indigenous forest are left. In Rwanda around 40 percent of the 

land is considered at high erosion risk and cannot be cultivated9, a big increase compared to 

20 – 30 years ago and this tendency can be seen in almost all sub-Sahara Africa countries. 

The bad agriculture practices used in sub-Sahara Africa so far been functioning because of 

                                                      
6
 Nadia El-Hage Scialabba. Organic agriculture and food security in Africa, 2006. 

7
 FAO, The State of Food Insecurity in the World 2006.  

8
 Africa's deforestation rate may be underestimated, 2003 

9
 Rwanda: Soil erosion affecting farm productivity, 2003 
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the stock of good soil and abundance of trees created over times past. This stock is rapidly 

running out during a time when more people than ever are dependent on it.  

To change the agriculture before the soil stock is running out is especially critical in the poor 

rural areas of Africa. Poor smallholder farms in Africa cannot afford the synthetic fertilizers that 

can be a temporary way of postponing the consequences of an infertile and arid land. That is 

the last possibility and without that and no new land to exploit, the poor farmer is in a very 

serious situation.  

The prevailing system has encouraged the overuse and exploitation of new land, which is the 

practice that has generated most income for the farmer. Farmers who have been trying to be 

sustainable and restricted the output yield to the natural input of nutrients and Organic matter, 

have been competing with farmers who get a higher quantity of yield because of overuse and 

overexploitation. With the fluctuating market price on agriculture crops depending on the 

supply the sustainable farmers with the lower yield are left with a bad income, and many of 

these farmers have been forced into unsustainable practices to get an income big enough to 

support their family. “The tragedy of the commons” dilemma can be seen where the limited 

shared resources are being destroyed by multiple individuals acting in their own interest even 

when it is clear that it is in none‟s long term interest for this to happen10.   

A big majority of the farmers are small scale farmers with only a few acres of land11. All these 

small scale farmers are competing with each other on the same market with the same product. 

With high competition and high asset, the price is most certainly going to be low. When there 

is an excessive amount of the product relative to the demand there is a risk that some farmers 

will not get their product sold. So the farmer who puts a price according to what he needs to 

get a decent living standard from his income is at risk of not getting any buyers when the 

neighboring farmer is willing to sell for less. Then the first farmer must be prepared to lower 

his price, and at the same time much of his tangible living standard tightly correlated with his 

income, to get any of his products sold. This race continues until all farmers come to the point 

when they are no longer able to lower their price because this will deny them even the most 

minimal living standard. The competition can get even worse by international aid in the form of 

free agriculture products. This can have devastating effects on the local market price of 

agriculture products and therefore the living standards of small-scale farmers12.   

                                                      
10

 Garrett Hardin, "The Tragedy of the Commons" 1968. 
11

 Interview Margareth, Ministry of Agriculture Kenya, 2007. 
12

 Herald Tribune, Charity finds that U.S. food aid for Africa hurts instead of helps, 2009.  

http://www.sciencemag.org/cgi/content/full/162/3859/1243
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1.1.2 Orongo 

A big portion of the inhabitants in the village are farmers, real numbers are unavailable but at 

least 80 percent, which is the African average. With approximately 70 percent living under the 

so called poverty line (1123.90 KES/Month ≈ 130 SEK/month) many are dependent on 

farming for food and economic security.  

According to farmer interviews in the area the deforestation during only the last 20 years has 

been major and today big trees are rarely to be seen. Also the soil erosion is a huge problem 

and is escalating.  

Orongo is located in a particularly fertile location close to the shore of Lake Victoria. In 1991 a 

big piece of land was revealed with the retreat of Lake Victoria and its nutrient rich bottom 

available for agriculture. This and the other land available for agriculture have not been 

enough for feeding all village inhabitants and the undernourishment percentage is higher than 

the Kenyan average. Orongo is poorer than the country average and very simple tools and 

techniques are used for the agriculture.  

1.2 Organic agriculture  

1.2.1 Principles and definitions 

Organic agriculture is a modern way of doing agriculture. It works in symbiosis with the natural 

processes and can be highly effective (see section 1.2.2 Organic agriculture potential) without 

the use of synthetic fertilizers or pesticides. There is no uniform way of doing Organic 

agriculture or instruction that will work all over the world. Organic agriculture and its different 

components must be adapted to the unique conditions of every place to work. The 

components used in Organic agriculture are crop rotation, intercropping, bio-pesticides and 

Organic fertilizers and they will all be explained in detail in this report from an Orongo 

perspective.  

In the absence of uniform standards in Organic agriculture, four principles have been 

launched by the International Federation of Organic Agriculture Movement (IFOAM)13.  

 Principle of health 

Organic agriculture should sustain and enhance the health of soil, plant, animal, human and 

planet as one and indivisible.  

 

                                                      
13

 The International Federation of Organic Agriculture Movement (IFOAM), 2009 
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 Principle of ecology  

Organic agriculture should be based on living ecological systems and cycles, work with them, 

emulate them and help sustain them. 

 

 Principle of care  

Organic agriculture should be managed in a precautionary and responsible manner to protect 

the health and well-being of current and future generations and the environment. 

 

 Principle of fairness 

Organic agriculture should build on relationships that ensure fairness with regard to the 

common environment and life opportunities 

How these principles, which are broad and vague, should be manifested is interpreted slightly 

differently in all the 60 countries that today have an Organic agriculture regulation. But they all 

agree that Organic agriculture should be done without synthetic fertilizers, synthetic 

pesticides, genetically modified crops, antibiotics and growth hormones. The Organic 

agriculture must be adapted to work in synergy with the local ecosystem and environment, 

and to build up and improve the resilience and diversity of the ecosystem and that all 

resources (Energy, NPK etc.) used in farming should be on a stable or increasing level.  

This principle can be seen as altruistic and idealistic goals that the farmer need to follow only 

to be able to label his product “Organic”, but they are in fact necessary for the Organic farmer 

to follow to become successful. Here is the big advantage of Organic agriculture: what is best 

for the plant and to get maximum yield is what is best for the environment14, the local 

ecosystem and in the end the human beings. This can be compared to industrial agriculture 

where maximizing the yield with a lot of synthetic fertilizers pesticides and low biodiversity15 is 

devastating for the local ecosystem and have harmful effects on both the environment and 

humans16.  

1.2.2 Organic agriculture potential 

The yield output in Organic agriculture compared to conventional agriculture practices is 

dependent on the quantity of external inputs at the farm and how good the growing conditions 

are at the site. At initial good growing conditions and high input of external synthetic inputs, 

the conversion to Organic agriculture is going to decrease the yield by around 40%. With 

                                                      
14

 Food and agriculture Organizations of the United Nations Rome, 2002. 
15

 Peter J. Edwards, Geobotanical Institute, 2008. 
16

 Health consequences of industrialized agriculture for farmers in the United States, 2004 
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medium external input and normal growing conditions the yield will stay almost the same, 

92%. In poorly developed agriculture system with no external inputs, like the one often seen in 

developing countries, the yield increase can be as much as 180%17 of the normal. Globally a 

conversion to Organic agriculture is estimated to have the potential to increase the yield with 

132%18. The International Food Policy Research Institute (IFPRI) says that “a conversion to 

Organic agriculture in Sub-Saharan Africa is likely to increase food availability and decrease 

food import dependency”. This is under the conditions of well maintained and well adapted 

Organic agriculture practices. 

Another factor that makes the Organic agriculture potential especially big in poor areas and 

developing countries is the annual input cost. Because Organic agriculture is not dependent 

on external, often expensive, inputs and most resources required can be found on the farm, 

the input cost is around 40% less than that of conventional industrialized farming19. The need 

for irrigated water is also substantially lower in Organic agriculture compared to conventional 

farming. The crop rotation technique practiced in Organic agriculture can also help increase 

food security in poor areas. The diversity of a crop rotation system has bigger resilience to 

deceases and pest attacks, compared to a mono-crop system, to unexpected events like 

drought, falling market price, pest attacks etc. compared to mono-crop systems because it is 

more probable that some crops can withstand the attack better than others and can still bring 

income and food for the farmer.  

Organic agriculture is now practiced all over the world with almost all main agriculture crops. 

Still less than one percent of the world agriculture is certified Organic and in Africa only 0.12 

percent of all agriculture is Organic20. The potential for Organic agriculture is big in Africa and 

there is no doubt it can be practiced on a much larger scale because it has been under similar 

biophysical circumstances in other places, especially in India. There is also no doubt that it 

can be beneficial for low-tech small scale farmers who today greatly suffer from infertile land 

and soil erosion because of ineffective agriculture practices. But for a substantial increase of 

Organic farmers in Africa, the farmers need to be aware of the option of Organic agriculture 

and how it is practiced. If the big potential will have a chance of being utilized, it must be a 

promotion and information spread from governments and/or NGOs about Organic agriculture  

 

                                                      

17
 Hewlett, & Melchett, P. Can Organic agriculture feed the world? 2005 

18
 Badgley C et al., Organic agriculture and the Global Food Supply, 2007. 

19
 Nadia El-Hage Scialabba. Organic agriculture and food security in Africa, 2006 

20
 The world of Organic agriculture statistics & emerging trends 2006.  
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1.2.3 Kenyan Organic agriculture and where the Kenyan government stands 

The Kenyan government has in many ways taken the high-tech approach to their agriculture 

problems. The Kenyan Agriculture Research Institute (KARI) is promoting the use of 

genetically modified crops like hybrid maize and so called “BT-cotton”. The Kenyan Ministry of 

Agriculture is promoting the newly formed African Agriculture Technology Foundation (AATF) 

that wants to boost income of small scale farmers by novel genetic modification approach21. 

Organic agriculture has not been formally recognized as an option to increase food security. 

The Kenyan Ministry of Environmental has said he is ready to “support” Organic agriculture. 22 

Kenya has no national Organic standard but the NGO Kenya Organic agriculture Network 

(KOAN), which today is the main promoter and supporter of Organic agriculture in Kenya, is 

close to finalization of a first draft. In the mean time U.S and EU standards are used.  

Organic agriculture is growing in Kenya but at a slower rate than globally.  

1.2.4 Organic market 

The Organic market is one of the fastest growing markets in the world both in clothes and 

food. The Organic food market has been growing annually with 15-20 percent the last fifteen 

years23. The demand for organically grown agriculture products is high and there is no sign 

that the market will be saturated in the coming years. The Organic cotton market has grown 

even more dramatically with almost 85% growth annually between 2005 and 2008, from $583 

million 2005 to $3.5 billion 200824. The demand for Organic cotton keeps on growing and 

projections say that the market will keep on expanding the following years. The biggest 

Organic market is in North America and the EU.  

Organic food and clothes often have a price premium. This is more common in western 

markets. If the African Organic product can be linked through export to the western market the 

farmer can get a much better price than at the local market. An example is the Organic cotton. 

Locally the Kenyan farmer sells his cotton at around 20 – 22 KES/kg ($0.3/kg)25. This can be 

compared to the world price average of cotton 2008, $1.21/kg26. In other words, the Kenyan 

farmer gets on average a quarter of the price locally compared to the average international 

cotton farmer. Knowing this, the benefits of accessing the international market is undeniable 

and the fastest way of doing that is today through the Organic market. This can greatly 

                                                      
21 

Kimame Chege, Small-scale farmers get technology boost in Africa 2004. 
22 

Alastair Taylor. Overview of the Current State of Organic agriculture in Kenya, 2007.   
23 

Ontario Ministry of Agriculture food and rural affairs (OMAFRA), 2009 
24

 Organic Exchange Organic Cotton Market Report 2007 
25

 George, VI-Skogen extension officer, Ahero. 2007-11-02.  
26

 Global Trends in Fibre Prices, Production and Consumption, December 2008 

http://www.omafra.gov.on.ca/english/crops/facts/06-103.htm
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encourage the Kenyan farmer to start farm organically, but the encouragement can only 

happen under certain conditions. The farmers need to be aware of the possibilities and be 

connected to the Organic market by an organization with few middlemen and with an actual 

interest of helping the farmer.  

The present global financial crisis could have bad consequences on the growth of the Organic 

market because of the usual premium price on organically grown crops27. This can have a 

both good and bad consequence for the Organic agriculture in Africa. Of course the export 

market and the premium price will be harder to access. But this can work as a boost for the 

local market and decrease the dependency on the export market. The local market is a 

necessity for a sustainable spreading of Organic agriculture. The optimal development is that 

Organic agriculture can spread in Kenya without being dependent on western intervention and 

premium prices, so that the local market would be sufficient. And the growing of the local 

market for organically produced crops is dependent on the awareness of the present problems 

and causes of them. This can create a goodwill for locally and organically produced crops, and 

if the price premium is not there, the organic crop can compete on the same terms as the 

conventional grown crops. Important to mention is that the Organically produced crops have 

no disadvantage to the conventional cultivated crops and can compete as good on the normal 

market also.  

1.3 The potential of Organic agriculture in Orongo 

Farming in Orongo village is today using very simple tools and techniques when cultivating the 

land. The agriculture technique involves no or almost no input of external fertilizers and the 

fertility of the land has shown a decrease during the past 20 years. Almost all reports that are 

available today are indicating that under the circumstances similar to the ones seen in Orongo 

village, Organic agriculture can enhance soil fertility and enhance the yield28. By enhancing 

soil fertility and using Organic agriculture components like cover crops and crop rotation in the 

correct way, soil erosion problems can be decreased substantially also.  

Today more than 80 percent of Orongo village is totally dependent on agriculture for income 

and food security. Still, 30 percent are suffering from undernourishment and 70 percent live 

under $½ a day. This leads to the conclusion that Orongo village is in need of agriculture 

modernization. The villagers also see agriculture projects as top priority for the village (Table 

1). 

 

                                                      
27 

Organic Market Set For Stunted Growth 2008.  
28 

Hewlett, & Melchett, P. Can Organic agriculture feed the world? 2007. 
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Table 1: Summary of the relationship of Orongo citizens’ main development expectations. 

From: Sevaral Sushil, 2004. Management and operations of NGO: s, a proposed 

organizational structure for Spring of Life center. The numbers given relate to a scale from 1 to 

6, and the higher number the more villagers saw the particular area as important. 

 

My assumption is that a modernization can be done by using Organic agriculture techniques if 

the components are analyzed and adapted to the special circumstances in Orongo and if the 

knowledge about Organic agriculture is spread considering the local culture. If this can be 

done it can lead to: 

 An increase of yield that can increase food security and lower the percentage undernourished 

in the village.  

 That today‟s big soil erosion and nutrient leakage problem caused by the present agriculture 

techniques can be reversed by Organic agriculture.  

 That the diversity of crops and lack of harmful chemicals can have health benefits on both the 

local ecosystem and humans.  

1.4 Field study area 

1.4.1 Kenya and Lake Victoria region 

Kenya is located on the Eastern side of Africa and its bordering countries are Tanzania, 

Uganda, Sudan, Ethiopia and Somalia. Kenya is home to approximately 35 million people and 

it is very diverse in tribes and cultures. The economy is largely based on agriculture and 

explicitly on coffee, tea and sugar but also tourism and industries such as grain milling, 

cement, beer, petroleum products and textiles. The case study area Orongo village, is located 

in the south western corner of the country, next to Lake Victoria, the largest freshwater lake in 
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Africa. The lake is under large environmental pressure through pollution, sedimentation and 

eutrophication. The Lake Victoria region is very fertile and 10 percent of the population have 

chosen to settle down along the area along the shoreline that covers only 2 percent of the 

country‟s land area. In Kenya around 50% of the population lack access to safe water all year 

around due to imbalance between rainy season and dry season and poor handling of existing 

water resources.29  

 

Figure 1. A map over Kenya, East Sub-Saharan Africa.  

1.4.2 Demographics and population 

Orongo village is located approximately 6 km West of Kisumu and the area stretches between 

the shores of Lake Victoria and the main road between Nairobi and Kisumu. There are 

approximately 3000 people living in Orongo village and the majority belongs to the Luo tribe.30 

                                                      
29

 United Nations Children’s Fund (UNICEF) 2009 
30

 Joseph Opiyo Olal, 2007 
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1.4.3 Climate and vegetation 

The climate in Orongo village is semi-dry with one major rainy season in April-May and 

infrequent short-rains in September to December. The land is generally very flat and most of it 

is covered primarily by grasses, so called aloe vera, cacti species, scattered thorny bushes 

and some few trees. The land is highly fertile with black cotton soil. Half of the land bordering 

the shore of Lake Victoria is covered by uninhabitable and often impassable marsh vegetation 

such as reed, bull rush, sedges, papyrus, water hyacinth, and an assortment of marshland 

weeds. 

 

Figure 2: Typical houses and vegetation in Orongo village. Photo by Annevi Sjöberg 

 

1.4.4 Housing, infrastructure and transportation 

There are five schools, eight churches and some small shops distributed in Orongo village and 

the rest of the buildings are family homes. Around 95% of the residential homes in the area 

are traditional mud huts where approximately 50% have corrugated iron or tin roofs and the 

other half have roofs made of reed. There is no electricity connected to the area, only around 

45% of the community has access to safe water (piped, borehole, or protected well)31 and the 

roads differ in quality from black cotton soil dirt tracks that become impassable when it rains, 

to improved dirt tracks that are full of holes but serve their purpose. Transportation by car is 

very rare and the people usually get around by foot, bicycle or hire “boda-boda”, bicycle taxis. 

                                                      
31

 Ken Levicki, Baseline study and safe drinking supply strategy for Orongo Village, 2005. 
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Figure 3: A common way of transporting goods and people on bicycles called “boda-boda”. 

Photo by Eldrige Adolfo. 

 

 

1.4.5 Politics and decision making 

The political communication within the community is mainly done through the village elders 

(elected by the community) who represent each and every of the 12 smaller areas within 

Orongo village. The Assistant Chief hold „Barasas‟, meetings held without invitation where the 

community is informed that on this or that date, the Government is going to come to a specific 

area to sell in the Government Policy. Alex Odhiambo, Assistant Chief in Orongo village 

explained the official political information channel to be as follows:  

The President  The Government Provincial office District Commission District Officer  

Location Chief Chief of East Kalooa Assistant Chief Village elders The local community. 

1.4.6 Income generating possibilities 

Villagers of Orongo village have only marginal income generation possibilities (less than $1 

per day). Agriculture is the main source of income through sale of farm produce, casual farm 

work, and sale of livestock. Other income generating activities include small home enterprises 

carried out by women groups. They make, for example, papyrus mat weaving, ceramics and 

pottery handcrafts made from locally available clay minerals and fine sands. Fishing takes 

place, but is not as prevalent as in other lakeside communities, partially due to 3 km of 

marshland limiting access to only foot transport to reach the lake.32  

                                                      
32

 Rabour, C.O. and Mmayi, P.L., 2001  
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1.4.7 Poverty and progress 

Existential minimum indicates how much money you have to earn every month to sustain a 

reasonable living standard.33 In Nyanza province 53 % of the population (and increasing) are 

living below the national poverty line which in 2003 was approximated to be 1124 KES / month 

(approx. 130 SEK/month) in rural Kenya. In Orongo village the number of people living below 

the poverty line is reaching 70%.34 The main causes of poverty in the district can be identified 

as a cause and effect of economic, socio-cultural, HIV/AIDS, environmental and agriculture 

factors and the effects of this poverty cut through all sectors of development.  

1.4.8 Economic and socio-cultural climate 

Tribalism, corruption and nepotism are serious problems in Kenya creating tensions between 

tribes and hindering the development in many areas. The majority of the people in Orongo 

village, like most of the area close to Lake Victoria in Western Kenya are from the Luo tribe 

and they have been subjected to political (tribal) neglect and marginalization for a long time.35 

The lack of governmental investments in the area is one important reason why it is considered 

one of the absolutely poorest regions in Kenya. Luo socio-cultural aspects such as traditional 

marriage patterns, power relations between men and women, religious practice and traditions 

regarding respect for nature also contribute in one way or another to hinder development in 

this area.36  

1.4.9 HIV/AIDS 

Nyanza Province is by far the most HIV affected area in Kenya with an adult HIV prevalence 

of somewhere around 28-35%.37 The high HIV level is tragic and reduces the life expectancy, 

it leaves less labor for agriculture and other income generating activities and also leaves many 

orphaned children. In Orongo village alone, there are over 300 orphaned children.38 The 

Central bureau of statistics estimates that without HIV/AIDS, life expectancy at birth would 

currently be around 65 years but as a consequence of the AIDS pandemic almost 20 years of 

this expectancy have been lost.39 

                                                      
33

 United Nations Office on Drugs and Crime (UNODC), 2007.  
34

 Ken Levicki, Baseline study and safe drinking supply strategy for Orongo Village, 2005 
35

 Joseph L. Awange, Obiero Ong’ang’a, 2005 
36

 Institute of Police Analysis and Resarch, Kenya (IPAR) 
37

 Margareth, Ministry of Health, Kenya 2007.  
38

 Mama Florence, Owner of Orongo Widows and Orphans, Interview by Pär Andersson, 2007.10.5 
39

 Joseph L. Awange, Obiero Ong’ang’a, 2005 
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1.4.10 Environmental problems 

The environmental problems in Orongo village are very visible with substantial and rapidly 

increasing deforestation of an already almost non-existing tree cover. A growing human 

population needs wood as building material for houses and fuel for cooking and boiling 

sanitary water. Local organizations like VI-skogen have started working in the area to promote 

tree planting and educate about the long term benefits as well as running tree planting 

programs.40 Still, replanting is low compared with trees taken down.  

Other areas of concern are leaching of the fertile soils due to unsustainable agricultural 

practices, biodiversity loss and the pollution of the rivers, Lake Victoria and other water 

sources. The environmental problems constitute a vicious cycle that is fuelled by lack of 

knowledge about environmental conservation benefits, socio-cultural and religious traditions 

regarding respect for nature and short-term thinking mainly driven by poverty. 41 

 

                                                      
40

 George Ocholla, Extension officer, Viskogen, Interview (2007.10.20) 
41

 George Ocholla, Extension officer, Viskogen, Interview (2007.10.20) 
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2. Background 

This section is a literature study of the Organic agriculture components and an analysis from 

my  and others´ empiric experience of the local culture and interview material of the problems, 

implications and consequences of implementing these components in an Orongo context.  

2.1 Soil fertility in Organic agriculture  

To be able to change the soil fertility and choose which fertilizers are suitable for the farm it is 

important to have an understanding about three things:  

 What is the essential nutrient demand for all plants, what processes add these 

nutrients and what nutrients are extra demanded by the specific plant or plants grown 

every season.  

 To have an idea of the present nutrient status in the soil and be able to read the signs 

of deficiency by the soil texture and structure, the present organisms and on the plants 

grown.  

 Understand the nutrient content in the different sources of fertilizers available and how 

to manufacture and apply these fertilizers.    

If the farmer understands these three points he has the ability to heal the natural processes in 

the soil and adapt the choice of fertilizer to the plant grown or/and to the signs of deficiency to 

retrieve balance in the soil. As can be read in this section there are not so many Organic 

sources of fertilizers for the Orongo farmer and choosing the right one is crucial.  

2.1.1 How to understand nutrient demand in low-tech conditions 

Trying to maintain the optimal balance between macro- and micronutrients seen in Table 2 

(placed in the Technical Support Appendix) is the purpose of all fertilizers. Of course a farmer 

in Orongo does not have access to the sophisticated equipment needed to do a full scale 

analysis of the soil and then take decision on which fertilizers to use according to that. 

Therefore going in to details like this can seem academic in the context of the Kenyan farmer. 

But here lies the beauty of Organic agriculture, because it is trying to recreate the natural 

status of the soil. The above relation between nutrients in Table 2 is and has been for millions 

of years the natural state of the soil, the state the soil ends up with when all different natural 

processes and nature can work undisturbed by acid rain, eutrophication, mono-crop 

agriculture etc. It is therefore this proportion of nutrients in the soil the plants and the animals 
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living in the soil have adapted to. Changing the state of the soil also changes the state of the 

ecosystem, this obviously also works the other way around, as soon as you change the 

ecosystem you also change natural processes that add and maintain the nutrients in the soil. 

Synthetic fertilizers can establish the proportion in Table 2 if the normal processes no longer 

can. This obviously does not repair any of the damage done to the ecosystem and the natural 

processes that might have been weakened by human activity. This fact is much more 

disturbing to the poor African farmers because they usually do not have the resources to buy 

the synthetic fertilizers that for a while can help maintaining the proportion. Therefore it seems 

of utmost importance to maintain the natural ecosystem, so the smart farmer understands that 

all the small processes, the earthworm in the soil, the bird in the tree and the beetle on the 

corn stem, are all very important and are all signs of a good and healthy soil, instead of just 

looking at the process that the farmer has a direct need of, the growing and quantity of the 

food or cash crop. This is why the Kenyan farmer does not need a complete sophisticated 

analyze of the soil, because if you see a farm with plenty of earthworms, green and healthy 

crops and a lot of insects you can be pretty sure the relation between nutrients is close to the 

one in Table 2. 

2.1.2 Organic matter deficiency in Orongo  

In Orongo village there is a shortage of Organic matter in the soil, due to soil erosion and 

removal of organic matter by removing crop residues but also because of the high 

decomposing rate of organic matter. In Orongo the temperature is close to optimal for bacteria 

activity almost all year around, the moisture level is good at least 2/3 of the year and nutrient 

content is fairly high so decomposition goes fast. This is good for the farmer because he can 

fast create nutrients available for the plant, but it also demand a high input of organic matter to 

the soil. Preferably, the farmer should in the beginning add more organic matter than both the 

organism can decompose and the plants grown demand; this so as to create a stock of both 

organic matter and stable humus.  

Once the humus layer is gone it takes a very long time to get it back, because the developing 

of new humus is dependent on old. Without an old humus layer none of the factors for 

decomposing or holding the new organic matter to the ground exist and the little the little 

humus that forms  get very vulnerable to erosion.  

Organic matter has the ability to improve the water holding ability of the soil which is important 

in Orongo42. 
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 Water holding capacity. Agvise laboratory, 2008. 
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To reverse the trend of decreasing Organic matter in the soil a lot of pressure is put on the 

availability of sources of Organic matter and it is important that the Organic agriculture system 

provides many sources. Crop residues and animal manure are obvious but some of the “new” 

sources like agroforestry, kitchen waste, compost, EcoSan and green manure are important 

sources for organic matter, that the farmer is more or less aware of.   

Soil tests were carried out, by ICRAF Nairobi, to establish the organic matter content and sand 

percent in the soil. The results show a sand percent of 27% and reveals a very low organic 

matter content.  

2.1.3 How to sustain a “living” soil 

To sustain and increase the earthworm population organic matter should be added to the soil, 

either by crop residues or manure. No tillage or unfrequented shallow tillage practices should 

be used and not any off farm fertilizers or pesticides. It is important to maintain the natural 

processes at the farm: healthy soil will form aggregates which hold water better and moisten 

the soil which benefits the earthworm, natural existing bacteria work as food for the worm etc.  

2.2 Soil status        

It is important for the farmer to be able to get a rough idea of the soil status and also be able 

to read the signs of deficiency and depending on that take a decision on which fertilizer to use.  

Soil texture and soil aggregation say a lot about the soil status and affect the farm in many 

ways. Soil texture is determined by the relation between the big sand particles (0.06 to 2mm), 

the medium sized silt particle (0.06 to 0.002mm) and the small clay particles (<0.002mm).  

2.2.1. Recommendation for aggregation 

Looking at the circumstances in Orongo leads to the conclusion that the main obstacle to 

aggregation in the soil is the lack of organic matter. A long tradition of taking away crop 

residues and chopping down trees and bushes has left the soil with very little organic matter. 

If the Orongo farmer start adding organic matter to the soil, it has to be made in a way that 

withstands the soil erosion. For example perennial grass is a fast growing grass that is rather 

insensitive to bad water infiltration and aeration. Because it is fast growing it will produce a lot 

of organic matter that can be added to the soil and the stems and the cover will work as 

protection against soil erosion. Reports show that cotton or corn plots erode up to 50 times 
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more soil than the same-sized plot with blue grass43. This will help make the organic matter 

stay on the plot and initiate the comeback of microorganisms in the soil, because they now 

have food to live on. This comeback is not likely to take so long because of the good 

circumstances in form of temperature and precipitation in the Orongo area for microorganism 

activity and the decomposition of the added organic matter can be fast. Earthworms also 

prefer grassland and are likely to find their way to the soil and start improving the aeration and 

water infiltration on the soil with their tunnels and help with the decomposition of organic 

matter. All this can start the so important aggregation of the soil and can initiate the forming of 

a humus layer which works as a stock of organic matter for the soil. The nutrient rich clay soil 

in Orongo has the potential to aggregate and be beneficial to the people of Orongo but the 

present agriculture practices works against it.  

Can the farmer do this, can he give up a piece of land, because even if the present land may 

be infertile it feeds some mouths? Also the subtleness of the knowledge is a problem, no 

Orongo farmer has heard about aggregation, and the slow start of the aggregation process 

can make it even harder to convince a farmer to give a piece of land for healing the soil. Once 

again information and the way it is dispended to the famer are crucial. The farmer may not 

have heard about aggregation but he is not stupid and he knows a fertile soil when he sees 

one. So one approach may be to put in grassing in the crop rotation scheme just for one small 

piece of land and let the farmer see the difference or the creation of a physical demonstration 

plot would have the same benefit. 

2.2.1.1 Test for the Orongo farmer to determine soil status.  

There are a number of simple tests that can be done by the Orongo farmer, none of which are 

dependent on laboratory equipment unavailable to the farmer to determine the soil status. 

These simple tests are often dependent on subjective empiric judgments and can therefore 

not be seen scientific but with training and guidelines the results can compare well with 

quantitative and more sophisticated analyses44. It is important that the farmer can do these 

tests and understand what they mean.  

 Soil texture and softness.  

Take a handful of soil in your hand and try crumbling it. If the soil crumbles easily and in big 

parts it is a sign that the soil has aggregated, the smaller particles the less aggregation in the 

soil. Was the soil hard and filled with gullies or soft and easy to get up? The harder soil, the 

thinner is the topsoil layer and this is a sign of soil erosion.  

 Can you see any organic material or crop residue on the ground? The more the better.  
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 Can you see a distinct difference in color between the top soil and subsoil level? This 

indicates a humus layer and good decomposing of organic matter.  

 Smell the soil. The smell of the soil is a sign of the aerobic vs. anaerobic bacterial activity in 

decomposition. A sour smell indicates a lot of anaerobic bacteria activity in the soil which is a 

consequence of bad soil aeration. Microorganisms that work under aerobic conditions are 

more effective in decomposing organic matter, they leave a rich and earthy smell in the 

ground45 and are signs of good aeration and water filtration.   

 Try the water holding capacity. Is the soil moist compared to the environment and long after 

rains? This shows good water holding ability. How long does the rain water stay on the ground 

before drains in the soil? The shorter time the better water percolation.  

 Do you see any earthworms or other insects in and around the soil? The more the better.  

 Do the plants grown on the ground look healthy and grow fast? Are they attacked by pests? 

Healthy plants mean healthy soil and healthy plants mean good resistance against pests.  

The main purpose of these tests is to give the farmer a reference point from year to year, that 

the farmer can see the effects the recent year had on the soil status. This is important for two 

reasons. Firstly because it gives the farmer an idea of where he has problems. Secondly it is 

psychologically important for the farmer to see that the measures he has taken actually made 

a difference, the soil status has hopefully improved. This can also create a new perspective 

that improvement and soil status cannot solely be determined by the yield 

2.3 Organic fertilizers        

There are several different sources of fertilizers that can be used in Organic agriculture, but as 

a principle the off-farm inputs should be as low as possible and no synthetic components 

should be present. Everything that adds nutrients to the soil is by the definition of the word a 

fertilizer, therefore the fertilizers presented in this text are narrowed down to the context of 

Orongo village and the area around and the plausible fertilizers for Organic agriculture are to 

be found there.  

The nutrient content in any fertilizer is not constant and will vary from time to time, the 

estimations of nutrient content are therefore rough general approximations and the exact 

content is dependent on many variables unique to each farm. The difficulty to estimate the 

nutrient content in any fertilizer is a problem. It prevents the adding of fertilizer from being a 

simple equation between nutrient demand and fertilizer nutrient content. Instead the farmer 

needs to test his way forward and learn to know his soil and his fertilizer, but because of the 
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variability of nutrient content the farmer also has to learn to see the signs that he is on the 

right way and is able to adapt to the teachings of the signs. The adding of fertilizer can never 

be constant or be done according to tradition; it is a regular checkup of the farm status and 

adapting the amount and type of fertilizer to the present farm demands.   

 

2.3.1 Green manure 

Orongo has all possibility to use cover crops as fertilizers. Cover crops great ability to protect 

against soil erosion and add organic matter would certainly be needed in Orongo. Cover crops 

usually work well even under harsh environment and can therefore be a good first step to 

revive farming plots. Farmer interviews show that cover crops and its possibilities are hardly 

unknown to the Orongo farmer. Intercropping is practiced in the area but then not so often for 

the purpose of green manure but rather to grow another cash or food crop, such as soybean 

and corn. This puts even higher pressure on the soil and probably drains it faster on some 

nutrients and organic matter.  

Orongo fields are often naked to the elements between seasons. A number of many different 

very effective cover crops can be found in the area, like red clover, soybean and bluegrass.  

If the knowledge and the benefits of cover crops can spread in Orongo there, also other issues 

that have to be dealt with before the usage of cover crops can be plausible. The Orongo 

farmer is usually poor and in big need of all the crops he can produce, both as income and as 

food for the family. This desperate situation is often the cause of the overuse of the farm plots, 

even if the farmer is aware of the poor status of his soil, he simply has no other choice than to 

keep on growing food for his family. The lack of savings both in the form of money and food 

also puts the farmer in a position where a lower harvest can have severe consequences. This 

can make the farmer hesitant to try new things with uncertain outcome. If he does a mistake 

he may not have the savings to complement the hole of food or income the mistake created. 

Cover crops are such a new thing, in his eyes he has to take a risk. If the farmer is going to be 

prepared to do that, he has to have a proof that he is doing the right thing.  

Another issue is that cover crops mean additional work. The planting and incorporating of the 

cover crop takes time, additional work that can scare the farmer even more if he is not sure 

about the outcome.  

Both these issues point to the necessity of a physical demonstration plot. Such a plot 

describes how, when and what to plant but also shows the benefits it might have. This would 

minimize the feeling of risk and show that the extra work might be worthwhile.  
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It also shows the necessity of some sort of safety net that makes it possible for the farmer to 

try something new without the feeling of risking so much. It can be a guarantee that whatever 

happens, as a minimum last year´s yield can be guaranteed by outside resources; see also 3. 

“Discussion”. 

2.3.2 Animal manure 

Orongo farmers often combine their farms with cattle rising; this could give a good supply of 

animal manure to the farm. The knowledge on how to compost and use animal manure in the 

village exists and can be seen on some farms, but it is rare and the handling could be better46.  

There are issues concerning having animal manure as a fertilizer in Orongo village. First of all 

the animal manure traditionally has other purposes. It is used as an energy source in cooking 

and it is a component in building traditional clay houses47. Secondly the animals are usually 

not resident in one particular area or building. The Orongo cattle drift around freely all over the 

village and the ownership is not determined by the area the cattle is living in but by a color 

mark. This complicates both the collecting of the manure and also the ownership of the 

manure. These two issues are much related to the Orongo culture and would take a long time 

to change just by the distribution of information about the benefits of animal manure, at least 

to the extent that animal manure can become a major fertilizer for the area.  

But if the benefits of animal manure as a fertilizer can be recognized by the farmers it all of a 

sudden is a demand of animal manure which gives it a value. This creates a much wanted 

chain of events that can look something like this. It probably starts with one brave farmer that 

collects and uses the animal manure in his farm. The other farmers can realize, with additional 

persuasion by information dissemination, the benefits that the animal manure has and want it 

for themselves. The farmers who have access to animal manure start to collect it and use it on 

the farm and the farmers without access are willing to buy it from other farmers. The big 

supply of animal manure in the area would set the price low compared to ordinary chemical 

fertilizers. At the end of the day some farmers get an additional income and most farmers get 

a cheap and very effective fertilizer that can improve the soil status. The cheap animal manure 

also competes with expensive and environmentally bad synthetic fertilizers and can hopefully 

make them superfluous. The key to this development is the creation of value for animal 

manure. A discussion on how this can be done can be found in Section 3. (“Discussion”). 
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2.3.3 Human manure 

Ecological sanitation is a very good source of fertilizer; the urine alone from one person can 

fertilize 300 square meters48, and is also part of the solution of the very big problem of 

contaminated groundwater and fresh water sources in Orongo village. Orongo village has a 

staggering child mortality of 20%, much of it related to contaminated water sources by improper 

waste disposal49. So the spreading of ecological sanitation systems has several benefits for the 

village and the possibility to combine with Organic agriculture should be promoted. It seems to 

be no cultural difficulties with the handling of human manure50 and information and free training 

on how to build private ecological sanitation systems and how to use the manure as fertilizer is 

given in combination with the building of the three public EcoSan systems by INUG Sweden.  

The main problem here is not the lack of knowledge of the Orongo village inhabitants, neither 

the awareness of the need for better waste disposal which has been stressed by different 

NGO:s for years. The problem is as simple as the lack of resources (see more under 

discussion). EcoSan systems are expensive compared to the traditional pit latrine, but there are 

low budget alternatives made of locally available materials for single families that depending on 

how convincing the demonstration facilities are have the chance to spread. But it still is a 

substantial cost for any Orongo family and even this cannot be considered an alternative for the 

poorest in the area.  

This is another example of how the availability of beneficial components for Organic agriculture 

is dependent on the availability of external resources. How these resources can be found is 

discussed in section 3. 

2.3.4 Recommendations for compost 

The construction of composts is necessary for Organic agriculture in Orongo to be sustainable. 

Composts are the external source of organic matter and nutrients for the soil that are needed to 

avoid a constant decrease of both. The technique promotes and opens up possibilities of 

Organic matter and nutrient sources that otherwise would have been unused. Sources like 

kitchen waste and weed residues are material that the farmer otherwise would have thrown 

away. This is the main substitute to synthetic fertilizers. 

Composts are cheap in construction because all material necessary can be found, and is 

produced, on and around the farm. The process is simple and fast for the farmer and composts 
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are easy to construct and do not need a lot of maintenance. So it is not a question of resources 

that stop the compost from spreading in the area. Rather it is the lack of knowledge about its 

benefits. Some farmers do composts in the area today but apparently this has not impressed 

the other farmers. This can be because these composts are poorly maintained51 or the lack of 

knowledge about the benefits and the necessity of organic matter. Information about the 

benefits of organic matter and therefore the composts are crucial, but also of course the 

information on how to construct an effective compost. The real question here lies in which way 

of communication to spread this knowledge that would be most convincing to the Orongo 

farmer. Because of the culture with little confidence in science and the high percentage 

analphabetism this knowledge must be given practically and in a very visible form.   

 

2.3.5 Synthetic fertilizers 

Synthetic fertilizers are not commonly used in the area but the farmers who can afford it gladly 

use it. Africa stands for only one percent of the world‟s usage of synthetic fertilizer52. Synthetic 

fertilizers are easily accessible in nearby towns and the acceptability for them is high in the 

area53. The use of synthetic fertilizers is a way for the Orongo farmer to find a shortcut through 

the problem of insufficient adding of Organic matter and nutrients in the soil. It does not in any 

way solve the problem but rather makes it worse because it raises the demand on the soil, but a 

part of the problem is that it looks like it solves the problem. The farmer and the other farmers in 

the area can see the fast and good impact the synthetic fertilizers have on the yield. This is an 

important psychological factor that can convince many farmers to go on with the short term 

solution of synthetic fertilizers. The long term loss is hard for the farmer to see or he can be 

ignorant about it. As mentioned before the future is very distant when there are present 

desperate needs to be fulfilled.  

Another issue that makes promotion of long-term planning in Orongo hard is the religious belief 

that your fate is not in your own hands. Bad harvest is as likely to be blamed on God as the lack 

of nitrogen in the soil. “God works in mysterious ways” and similar quotations are common. So 

why think ten years into the future and make effort and sacrifices for it in the present when it 

really are not up to you what is going to happen. The even more fundamental interpretation, 

“God put me in this life and this circumstance and only God can change them” creates an 

acceptance and a contentment of the situation but also creates apathy in regard to trying to 

change the circumstances. It takes away the individual‟s belief in the ability to change and affect 
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his present and coming circumstances. It can also be seen as offending to God´s plan to try to 

change your own circumstances.  

In the western world with its natural-science based thinking, the answer to this would be 

information and knowledge, in order to make the farmer realize the processes that affect the 

harvest and teach him how to affect the processes he can control positively.  

The concern the Orongo farmer has with synthetic fertilizers is not the environmental issues but 

the money issue54. The synthetic fertilizers are expensive compared to organic fertilizers55. Most 

organic fertilizers have no or a very small cost in physical resources. But they are time-

consuming. To construct a fair economic calculation “time” must be valued because it could 

possibly be used for income-generating activity somewhere else. The necessary time and the 

effectiveness of the Organic fertilizer are to be compared to the effectiveness and price of the 

synthetic fertilizers. This should be done in several years‟ perspective so that the escalating 

quantities of synthetic fertilizers and the improving effect of the Organic fertilizers can be shown.   

 

2.4 Soil erosion 

2.4.1 General information 

Soil erosion is one of the largest problems facing modern agriculture today. Soil erosion means 

that fertile soil is swept away at an unnaturally high rate by wind and water, and measures 

should be taken to slow down this process.  

The UN is declaring soil erosion as one of the most serious environmental issues humanity is 

facing today, but to many people the magnitude of this problem is unknown. 

The topsoil layer is naturally swept away by wind or water. With bad agriculture techniques, 

deforestation and overgrazing the ground‟s ability to hold the topsoil is undermined and the 

speed of the topsoil loss accelerates many times. The topsoil layer is by far the most productive 

of the soil layers and the loss of this fertile soil by soil erosion causes a great threat to keep our 

(escalating) food production at the present level. Once the topsoil is gone it is very difficult to get 

it back. South Africa estimates that 300 – 400 million tons of topsoil are lost every year. This 

means over 20 ton of soil for every ton of agriculture crop produced. In the whole world, fertile 

soil of the size of Ukraine is lost every year.   
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UN estimates that 40%56 of the world‟s agriculture land is seriously degraded and that if this 

process continues Africa can just support 25% of its present number57. However, all the major 

contributors of soil erosion in agriculture today are manmade and can be reversed by using 

knowledge and techniques available in modern Organic agriculture.  

 

2.4.2 Soil erosion problem in Orongo 

Orongo and the area around are erosion hotspots and in many places land once used for 

agriculture has literally disappeared, left the farmer without income and left the land scarred for 

hundreds of years. Many attempts to stop the soil erosion have been made and are underway 

by organizations like World Agroforestry Center (ICRAF) and VI – skogen, but the negative 

trend continues.  

What makes preventative actions against soil erosion even more important in Orongo is that the 

area has a high water table. Annually Orongo receives >1200mm of rain58, and most of that 

during the rainy season (April – June) which floods the area both by the expansion of Lake 

Victoria and nearby rivers.  

 

Figure 4.The precipitation pattern in Orongo village area. The black line indicates precipitation 

level in Kisumu and the red line a Kenyan average. 59 

Flooding can be solved by ditching around the agriculture plot making the water go around or by 

elevating the plot. Both these measures are very time consuming and need to be reconstructed 

every year, but especially ditching is an alternative for the farmer and can on rare occasions be 

seen in the area.  
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During the rainy season in Orongo thunderstorms with high wind speed and very intense rain 

are normal. Intense rain with big raindrops in combination with strong winds is very efficient in 

loosening up soil and is a factor why the area is so heavily affected by soil erosion and makes 

preventive action even more important. 

2.4.2.1 Recommendations Soil Erosion in Orongo  

The major deforestation that contributes to soil erosion in Orongo has happened for a reason, 

trees are the main source of energy in cooking, trees provide a good and due to that fast 

income as timber and are used in house building. Therefore it cannot be expected that the 

deforestation will stop and the farmers will start planting trees because of some vague argument 

that it will stop erosion in ten years, this also because planting trees costs money. If a serious 

try to integrate trees in the Organic agriculture system will be made, it must be combined with 

an effort to do something about the causes why people chop them down in the first place. For 

example find better sources of energy for cooking. But furthermore even if another kind of 

energy source can be found the trees still serve as a good income as timber, that is why the 

trees used in the agriculture system must also serve a multi-purpose. 

Once again the development of an Organic agriculture is counter intuitive to what is best for the 

farmer in Orongo. Instead of giving the residues of the crops, organic matter, to the cattle for 

fodder or using it as energy as done traditionally, it is supposed to be added back to the soil 

according to organic agriculture techniques, so maybe instead expensive substitutes for energy 

or fodder must be found. It is highly plausible that this can seem too illogical to the farmer and 

therefore it will not happen. This is something that must be considered when introducing an 

organic agriculture system and there are several ways of getting around the problem. First of all, 

all elements of an Organic system must be well integrated with each other and adapted to the 

specific situation at each farm. If it is shown that the farmer has a big need for fodder for his 

cattle, the integrated agroforestry should include trees that provide fodder. Also intercrops that 

provide fodder can be planted so the need for fodder gets satisfied by other elements than the 

Organic matter. This can possibly lead to the risky scenario that a farmer gets “greedy” and 

sees the overproduction of fodder as a signal to get more cattle. The solution to that, which also 

is a very important factor of solving the first problem, is, once again, to give the farmer 

information, both theoretical and physical examples. The farmer must believe and understand 

what he is doing when converting to Organic agriculture.  

The enormous amount of nutrients swept away in soil erosion is a cost for the farmer either in 

the price of decreased harvest or the price of chemical fertilizers. Both these Are getting more 

expensive year after year, because the stagnant decrease of nutrients is causing a stagnant 

decrease of yield and a stagnant increase of chemical fertilizers to compensate the loss.  
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2.5 Crop rotation 

Crop rotation is one of the most important concepts of Organic agriculture, it is essential for 

sustaining good nutrient content in the soil, reducing soil erosion and for a good organic pest 

management60. Crop rotation means changing the crop cultivated on one specific part of land 

during the different seasons. It can be done with a lot of different crops on a several years‟ plan 

or as simple as using two different crops that you alternate over the seasons.  

2.5.1 Crop rotation in Orongo 

Due to the food scarcity, lack of organic matter and big soil erosion problem, these factors must 

be given special consideration when constructing the crop rotation scheme. Otherwise it is up to 

every individual farmer to decide what type of crops to rotate. The farmer should be given 

examples and suggestions but takes the decision based on his main need.  

A way to promote rotating cover crops and crops that are exclusively to heal the land is to give 

subsidies. Otherwise it would be easy for the farmer to choose alternatives that only satisfy his 

present need; see 3. “Discussion” for further information. 

2.6 Organic pest management 

 

“For a long time, farmers in Kenya have relied heavily on chemical pesticides to control the 

different pests that continue to take heavy toll on the country’s predominantly agrarian 

economy. Generally, the practice has been justified by significant payoffs, despite the ruinous 

effects on beneficial non-target organism, human health and the environment. However, 

producers of agricultural produce are becoming increasingly aware of the dangers engendered 

by the use of such chemicals and are demanding that certain minimum standards be met. “ 

 

Dr. Romano Kiome.  

Director, Kenyan Agriculture Research Institute (KARI). 
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Pesticides, here also including herbicides and fungicides, are used to eliminate organisms 

potentially harmful to the cultivated crop. Pesticides are more or less important depending on 

the present biotope and agriculture technique. Briefly, the amount of pests is contingent on the 

relation between predators and food. In domestic mono-crop agriculture pesticides are critical 

because of the unnatural relation between predators and food. There will be a weak ecosystem 

with few natural predators and an extreme amount of food for the pest. In organic agriculture the 

relation between predator and food is withheld at a natural level by preserving the local 

ecosystem.  

Synthetic pesticides are not allowed in Organic agriculture because of their environmental 

effects. Pesticides are usually potent poisons that have harmful effects on plants and animals, 

even humans can be harmed by pesticides and every year thousands of farmers die after 

getting in contact with different pesticides61. Conventionally the pesticide is sprayed equally all 

over the field and on average only 2 – 6 percent reaches the target species. The rest, 94 – 98 

percent, is leaching out and polluting the air, water, soil or bio-accumulating in different species.  

Pesticides polluting the soil are killing many of the microorganisms. This slows down the 

process of decomposing organic matter. Soil microorganisms are also the foundation of the 

local ecosystem and without them the ecosystem does not work at all. With a more fragile 

ecosystem the pests that get a lot of food by the cultivated crop get less competition and the 

pest problem gets worse.  

In USA all studied streams were polluted by different pesticides and over 90 percent of all wells 

2007.62 Many of the pesticides used also contain so called POPs (Persistent Organic Pollutants) 

that cannot be decomposed by the natural processes in the environment and therefore remain 

for many years in nature and often bioaccumulate in animals and humans. The long-term 

environmental and health consequences these chemicals have are practically unknown. But old 

pesticides like DDT have been proven to have extremely dangerous consequences for organic 

life. Annually, just in cotton cultivation more than $ 30 billion are spent on pesticides per year. It 

is a big cost in both in economic and environmental terms.  

The use of chemical pesticides is not just an environmental and health problem in Kenya but an 

internationally recognized problem.  
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2.6.1 Pesticide usage in Orongo 

According to the Ministry of Agriculture in Kenya there are nine different pests that are probable 

to attack plants in Orongo. The important thing to remember is that small attacks on your main 

crop are to be expected, and keeping the plant healthy and crop rotating should always be 

taken. Bio-pesticides should only be used when the attack no longer can be considered small. 

The right handling and application of bio-pesticides is time consuming so it is only when the 

attacks are considered so severe that the economic threshold will be reached that they should 

be used. Also because one of the most effective ways to use a natural ecosystem is to interfere 

as little as possible and let it find its natural balance.  

The usage of synthetic pesticides is in many ways unnecessary in Orongo village and will work 

counter effective to the economic situation and the increase of yield. Considering the situation it 

is probably also unnecessary to use bio-pesticides as a protective measure against pest but all 

energy should be put in to keep the plant healthy and increase the resilience of the local 

ecosystem. This is because both these two steps for protecting against pests work in the same 

way as the work of adding Organic matter in the soil and enhancing the yield.  

Synthetic pesticides would be a big cost to the farmer and can be a health threat to him and 

people in the farm if the right security procedures are not followed. Applied synthetic pesticides 

will interfere with the already weak local ecosystem. Western domestic agriculture can use 

chemical pesticides to a much greater extent because the western farmers are not as 

dependent on the natural processes to add nutrients in the soil because they can get their 

nutrients from chemical fertilizers instead. All sorts of synthetic application are interfering with 

the natural processes some way or another. So a promotion of chemical pesticides in Orongo 

would probably lead to a chemical dependency, both on pesticides and fertilizers, that would 

make organic agriculture impossible, worsen the farmers‟ economy and be a health threat to 

both the environment and humans. Instead, by promoting organic agriculture and bio-pest 

control, the area would get a more desired development, where the natural processes are 

strengthened with a more living landscape as consequence.  

Some crops that are likely to be cultivated in Orongo are more fragile than others, and bio-

pesticides can be considered earlier than otherwise.  
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3. Discussion 

There are three fundamental factors that must be fulfilled for any action to happen. Individually 

the person must feel the need of the specific action, she needs to have knowledge on how to 

fulfil this and finally she needs to have the necessary resources, see figure 5. Analyzing the 

circumstances in Orongo shows that all these three factors have to be developed if any change 

in the farmers‟ agriculture practices will happen. 

 

 

Figure 5. The three fundamental factors for any action to happen.  

 

Table 1 shows that there is an awareness of the need to fundamentally modernize the 

agriculture practice but there is no awareness of the need of the different components it might 

involve. As described in part 2.3.1 cover crop section, there are many important components of 

modernizing the agriculture practice which can be applied without any cost and with a small 

time investment. Still nothing happens. This is because the need has to be connected to 

knowledge and vice versa because without a feeling of need for the knowledge, the knowledge 

will soon be forgotten and/or ignored. Knowledge both to develop an awareness of the need of 

the different components in a modernization, and how to fulfill this need, must be given to the 

farmers in Orongo.  

This can be done in two ways and both are probably necessary in Orongo to give a change. 

Because of the high percentage of illiteracy the most convincing knowledge channel probably is 

a physical demonstration plot, where the techniques can be described and the results can be 

shown. This can also take away some skepticism and fear to try something new because the 

farmer can on his own see the development and result of the demonstration plot.  

The demonstration plot also has to be combined with ordinary teaching about the Organic 

agriculture. It is important that this information consists not only of practical agriculture advice, 

but also gives a wider environmental view for the farmer. The long-term goals of a 



 

31 

modernization are dependent on a good understanding of environmental consequences for the 

farmer. This can also spread the environmental consciousness beyond the agriculture context 

and can help build up a sustainable society in many other ways. If the farmer understands the 

environmental consequences of his action he might also understand the downside of short-term 

solutions like synthetic fertilizer. Further on, only a convinced farmer cares about and 

understands the benefits of taking care of the local environment, on which he is dependent, and 

will keep on working for organic agriculture even after the incentives from the outside project 

have left. That is the desired development of the agriculture modernization.  

This highlights the downside with just having a demonstration plot, because with no 

understanding about the natural processes that make organic agriculture work and just looking 

at the yield, a demonstration plot based on synthetic fertilizers would probably look more 

impressive.  The latter would give a faster result and a higher yield, but would in a long term 

perspective be devastating to the local agriculture. As stated before a long-term perspective is 

an almost unknown phenomenon for the Kenyan farmer and is an argument that will be 

ineffective.  

This leads to the third factor that needs to be fulfilled; the need for resources. The daily 

desperate need of resources both as food and income that makes important long term 

perspective especially hard to introduce in developing countries. If the resources were available, 

more long term solutions would be implemented and a self-empowering and promoting circle 

could happen and help in the introduction of long-term thinking.  

Organic agriculture is based on a long-term perspective and one of its greatest advantages is 

the steady increase of nutrients and organic matter and therefore increasing effectiveness. It is 

a very important piece of the puzzle to get the farmer to appreciate and understand the benefits 

of the long term effects of the organic agriculture but for that to happen, the present needs must 

be satisfied.  

As the political situation is in Kenya today, and in the world, where satisfying present problems 

with short-term solutions that give fast results is what gives politicians the necessary popularity, 

the trend is that the agriculture problem is going to be solved in the same way as the political. 

That is why genetically modified crops and synthetic chemical intensive agriculture techniques 

that give fast short term results are being spread by the government, and this makes it probable 

that no resources will be given to slow but sustainable solutions like organic agriculture. This will 

probably lead to the unwanted development that the spreading of organic agriculture is 

dependent on outside resources and cannot be solely given to local governance in the 

beginning.  
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Resources must be found to spread the knowledge and create the demonstration plot but also 

to give the farmer some sort of guarantee that the conversion to organic agriculture will not give 

less yield and worsen an already bad situation, so that he confidently can take what might look 

like a risk. This might guarantee a little bit more than last years´ yield of the main crop to work 

as an incentive to try organic agriculture. This can also keep farmers away from short-term and 

conflicting agriculture techniques. A way of developing even more safety is by constructing a 

cooperative by a number of farmers getting together. The greater resilience of the larger 

diversity of these farmers who are growing different crops can be a good guarantee and also 

lower the effects of the internal competition that are lowering the prices as described in part 1.1. 

A diversification of the crops grown will also give a more nutritious and healthy diet for the 

farmers and their families.  

The long history of corruption and untrustworthy leaders has created a small sphere of people 

whom the farmers trust, and convinced the farmers that people will primarily take what they can 

for their own individual need instead of helping the group. This is the lesson of over 20 years of 

dictatorship. The distrust is a huge problem in creating a sustainable society and is causing 

problems in any kind of municipal projects. Changing cultural behavior like the general distrust 

is very hard, but any project that aims to encourage a change and be the first step is slowly 

pulling the society towards a more sustainable development and should be encouraged.  

A cooperative will also have bigger quantities of products that will more easily open up for 

export opportunities that the individual farmer does not have. Opening up export opportunities 

can be very beneficial to the farmer especially if the earnings are reinvested in the cooperative 

and the area. But this should only be done under two conditions. Firstly, exporting products 

should only be done when the demand from the local market is filled. A development where all 

the best food is exported to western markets while people still go hungry in the local area is 

much unwanted.  

The intervention by western markets can seem tempting by its superior assets but looking at the 

history of most developing countries shows that this intervention only benefits a few people 

while much of the local natural resources slip to western markets instead of profiting the local 

inhabitants. If any export is to be done all profit should be reinvested in the local area and in 

projects that encourage sustainability. 

The increase of money in flux from the western market can have a stimulating effect on the local 

market. But it can also lead to an even bigger imbalance in the local market where the increase 

of money for a minority of the people will raise the prices and worsen the situation for the 
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majority. It can also cause a dependency on the export market which almost always leads to a 

price dump from the western buyers.  

In Figure 6 a conclusion on how to obtain these three factors can be seen.  

 

 

 

 

 

 

 

 

Figure 6. Practical suggestions on how to obtain action for Agriculture Modernization. Created 

by Pär Andersson.   

After convincing the farmer to convert to organic agriculture it is equally important to facilitate 

the usage and startup of all the different components that organic agriculture involves. If the 

information and the demonstration plot are convincing and the farmers can see the benefits and 

understand the components necessary the components will be given a value. There will be, 

from the understanding that the component can contribute to a beneficial development, a 

demand for the components and if that happens, a beneficial cycle will be created by the natural 

force of a capitalistic system, Figure 7. The cycle that is wanted is in general terms described in 

the part about animal manure, 2.3.2, and that is the example that is presented in Figure 7 

below, but all the other components in Organic agriculture can be applied on the same cycle. 
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Figure 7. Describes the self empowering value cycle that can be obtained by creating a value 

for animal manure. Created by Pär Andersson 

 

With more animal manure used, more people will see the benefits understand the benefits of 

animal manure and Organic agriculture in general. With more understanding, the demand for 

animal manure will increase and more people will start collecting. This means more additional 

income, more nutrients and organic matter in the soil, less synthetic fertilizers and in the end 

more demand for organic agriculture. It is a self empowering circle that it is important to try to 

facilitate.  

First of all the cycle is dependent on the understanding of Organic agriculture and that is the 

first step to facilitate the cycle and how that can be done is described in the first part of the 

discussion. After that the cycle is dependent on entrepreneurship to sell and advertise the 

product. Assistance in that part can be another way to facilitate the cycle and can be given in 

several ways with classical enterprise assistance. 
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New ideas on how to form and govern non-profit companies are being developed, for example 

by the Nobel peace price laureate Prof. Muhammad Yunus63. These ideas could be applied on 

the situation in Orongo.  

If a non-profit company would be formed it can be the instrument that can guarantee, with a 

slight increase of money value, last years´ yield if the farmer changes to organic agriculture. 

The company could also provide the necessary training and tools for the modernization. The 

company will be able to do that by taking a certain percentage, say 50 percent, of the surplus. 

Most probably it is an unused potential in the Orongo agriculture and the modernization could 

therefore lead to a surplus if compared to past years‟ yield. If the company can guarantee at a 

minimum last years´ yield and 50 percent of any surplus, it is a win-win situation for the farmer, 

who without risking anything gets the knowledge and the resources to modernize towards a 

more sustainable agriculture technique. For example, the company gets 50 percent of the 

surplus to cover its expenses and will also, like an ordinary insurance company, take out a small 

fee determined due to the necessary money to cover an insurance guarantee from the involved 

farmers.  

The involved farmers will be under regulations to follow in principle the organic agriculture 

principle described in part 1.2.1 principles and definitions. The company will also subsidize, and 

by regulation oblige the involved farmers to use cover crops, green manure etc. This would also 

guarantee that not only the most profitable crops are grown but the ones that are most 

sustainable in a long term perspective for the farmer and the environment. 

Cotton, the major cash crop in the area, has a big potential as an export product. The local price 

is very low compared to western markets and the company can be the link between this market 

and the farmer. Once again this will lead to a win-win situation where the farmers get a certain 

percent of the improvement in price.  

The profit from both the insurance fee and the export will be invested in the area, either 

commonly decided by the involved farmers and/or by the company in projects that can have 

synergy effects. For example if the profit can be invested in EcoSan facilities that will give 

additional fertilizer that can further speed up the agriculture modernization process. The profit 

will also go to support the spreading of the knowledge in the area and expand the project to new 

areas.    

This non-profit way of doing entrepreneurship can ensure not only economic development but 

also protect environmental and social values and can be very interesting to the Orongo 

agriculture sector. No component or product will have negative impact on the environment 

because it follows the organic agriculture principles. Rather it will help increase soil productivity 
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and have positive impact on the nearby environment and further no farmers or natural 

resources will be exploited and the profit of the work will get back to the farmer and the area he 

lives in. It can also solve many of the current problems for organic agriculture to spread 

described in the report.  

The development and survival of the company will in the beginning be dependent on aid or 

sponsorship, but can be expected to after some years to be self-sustaining.  

Conclusion: 

Activities like combined efforts with spreading information, creating a physical demonstration 

plot, facilitating entrepreneurship around both the components and selling the products and 

giving principles and stimulating cooperation between farmers through a non-profit company 

would probably be a very effective way of spreading organic agriculture in the area.  

One of the most important basic statement to remember is that local traditions and cultural 

phenomena should be adapted to, rather than trying to change them. Another way of saying this 

is: you need to meet the farmer where he is, in both technical and psychological terms. This is 

true even if the local culture does not fully conform to the ideology that is trying to be 

implemented. There is no reason trying to implement an ideology that is considered obsolete by 

the farmers. The big confidence in both synthetic fertilizers and pesticides shows that some 

farmers would see organic agriculture as an obsolete solution. This is also because organic 

agriculture is similar to the traditional way of doing agriculture, and can therefore seem even 

more outdated. If this is the case in the beginning most energy should be on demonstration and 

the best way of doing that is to put most resources on the enthusiastic farmers. This is because 

there is no better advertisement than farmers‟ talk and to see the results of other farmers.  

If there are no enthusiastic farmers an integrated solution must be considered. Implement not 

strict organic agriculture, but with some of its components integrated with the conventional 

modern way of doing agriculture. This might be the best way to advertise for organic agriculture 

and get at least some of its benefits.  

Finally, all the physical necessary conditions for organic agriculture are present in Orongo but 

some need special attention. In other words, purely theoretically there is no problem at all to 

implement organic agriculture, but practically it is a matter of adapting well enough to the non-

physical conditions. Especially important is to adapt to the financial situation and its 

consequences. Also, if financial incentives are to be given, it must be done with some kind of 

individual contribution.   
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Technical support appendix 

A 2.1 Nutrient demand     

There are 16 essential nutrients for all plants. 90% of the dry weight of a plant is carbon (C), 

oxygen (O) and hydrogen (H), these nutrients can be found in abundance in water and air. 

Nitrogen (N), Phosphorus (P), Potassium (K) and Sulphur (S) are referred to as the macro-

nutrients64. Macronutrients are the four nutrients needed in the biggest quantity compared to the 

micronutrients. Micronutrients consist of nine nutrients that are needed in very small quantities 

but are still essential for any plant, because the bottle neck principle can be applied in plant 

growth. That means that the growth of the entire plant is dependent on the access to every 

single one of the 16 nutrients, if there is a deficiency of one of the nutrients the entire plant will 

stop growing even if there are plenty of the other nutrients65. Also, too high a content of some of 

the nutrients can be toxic to the plant. It is therefore important to find a relative balance between 

the different nutrients. An example of this is given in Table 2.  

Table 2: Typical concentrations of macro- and micro-nutrients essential for plant growth in 

soil. 66 

 

Element   Symbol mg/kg 

Percent 

by 

weight 

Relative 

number 

of atoms 

Nitrogen N 15,000 1.5 1,000,000 

Potassium K 10,000 1.0 250,000 

Calcium Ca 5,000 0.5 125,000 

Magnesium Mg 2,000 0.2 80,000 

Phosphorus P 2,000 0.2 60,000 

Sulfur S 1,000 0.1 30,000 
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Chlorine Cl 100 -- 3,000 

Iron Fe 100 -- 2,000 

Boron B 20 -- 2,000 

Manganese Mn 50 -- 1,000 

Zinc Zn 20 -- 300 

Copper Cu 6 -- 100 

Molybdenum Mo 0.1 -- 1 

Nickel Ni 0.1 -- 1 

 

A 2.1.2 Organic matter, food of the farm 

Topsoil is the most biologically diverse part of the earth67; it is an extraordinary mix of soil 

dwelling organism like fungi, earthworms, bacteria, protozoa and arthropods. These organisms 

release the bound up minerals in Organic matter and convert them to nutrients available to the 

plants. With the adding of oxygen, carbon and hydrogen by metabolism and photosynthesis 

during the plant growth, when the plant dies and falls to the ground the soil living organism can 

once again release the nutrients and repeat the process. This is the natural process of adding 

nutrients to the ground and is very important to preserve in Organic agriculture, this is the best, 

cheapest and most sustainable nutrient source.  

The necessity of the farmer to get the information and understand the natural processes that 

are affecting the Organic matter content, build up and decomposing in the soil must be 

emphasized because this is the main resource of nutrients the farmer has, this is the food of the 

farm. In an ideal situation the nutrient demand by plants grown should not be bigger than what 

the natural processes can produce and fertilizers should just be applied to complement what the 

natural processes cannot produce especially when one or two specific nutrients are under high 

pressure by the plants grown on the farm. 

The natural building up of Organic matter is a function between the adding/producing of Organic 

matter and the speed at which this can be decomposed to humus and plant available nutrients. 

The farmer must find a balance between this to be able to create a sustainable farm. If the 
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decomposing of the Organic matter is too fast the farm will run out of Organic matter leaving it 

dry and infertile. The adding/producing of Organic matter is easily controlled because it is visible 

and often made by the farmer. Accelerating or slowing down the process of decomposing is a 

more delicate matter. It is dependent on four different factors68.  

1. Oxygen 

The bacteria, which are the main decomposer in the soil, and all other organism using 

metabolism as energy source, are dependent on oxygen to effectively decompose Organic 

matter. The aeration (oxygen availability) of the soil is dependent on the texture. Sand particles 

having the biggest diameter (0.06 to 2mm) of the soil types and therefore best aeration 

compared to clay soils (<0.002mm) which is worst. Aggregated soils have excellent aeration 

and measures to preserve and create aggregates is the best way to insure good aerated soil for 

a long time, see more under aggregate section. Improved aeration can also be made by tillage 

but this should be done with caution in this context. This is because the purpose of aerating the 

soil is to speed up the decomposing of the Organic matter, and tillage easily is counter-effective 

to this by burying the Organic matter too far from the surface and out of reach both for oxygen 

and oxygen dependent decomposers.    

 

2. Moisture 

An effective decomposing is dependent on a moist soil. Completely dry soil has no 

decomposing ability at all because all the organisms will be dead or inactive. The same advice 

for creating a good aeration is for creating good water holding ability in the soil.  

 

3. Temperature 

All bacteria activity is strongly affected by temperature. Low temperature will slow down the 

activity and high temperature will speed up the decomposing speed.  

 

4. Nutrients 

Decomposing is dependent on both the macro and micronutrients to work optimally. Balance is 

important, an excess of nitrogen can speed up the process for a while and an excess of 

micronutrients can kill the organisms and therefore slow down the process.  

A 2.1.3 The importance of a “living” soil 

To describe the benefits and how to preserve all the different organisms in the soil is a report in 

itself, but the earthworm example will be given because it is a big organism that people can 
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relate to and see for themselves It also gives a good general idea of the principle and is of direct 

interest in Orongo village.  

 

A 2.1.3.1 Earthworms 

Table 3. States the benefits of earthworm activity in the soil. Table taken from: Sustainable soil 

management. Preston Sullivan, 200469 

 Earthworm burrows enhance water infiltration and soil aeration.  

 Fields that are filled with earthworm tunneling can absorb water at a rate 4 to 10 

times that of fields lacking worm tunnels70.  

 This reduces water runoff, recharges groundwater, and helps store more soil 

water during dry spells.  

 Vertical earthworm burrows pipe air deeper into the soil, stimulating microbial 

nutrient cycling at deeper levels.  

 When earthworms are present in high numbers, the tillage provided by their 

burrows can replace some tillage work.  

 Worms eat dead plant material left on top of the soil and redistribute the 

Organic matter and nutrients throughout the topsoil layer.  

 Nutrient rich Organic compounds line their tunnels. 

 During droughts these tunnels allow for deep plant root penetration into subsoil 

regions of higher moisture content.  

 In addition to Organic matter, worms also consume soil and soil microbes. The 

soil clusters they expel from their digestive have a high nutrient content.  

 

Earthworms like soil with lots of Organic matter on the surface, that is moist and with a pH near 

neutral. The misuse of tillage is one of the biggest threats to the earthworm today because it 

changes two of these preferences. By tillage the surface-available Organic matter gets mixed 

with the deep soil and gets unavailable for the worm. Tillage also aerates a much bigger surface 

of soil which makes it dry out much faster. A lot of worms also get chopped up during the tillage 

procedure. Reports show that as much as 90% of the earthworms can diminish by frequent and 
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Preston Sullivan, Sustainable soil management, ATTRA, 2004,.  
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 Edwards, Clive A., and P.J. Bohlen. 1996.  
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deep tillage practice71. Adding to this the earthworm is sensitive to a lot of the different chemical 

pesticides and some of the synthetic fertilizers used in modern agriculture today.  

A 2.2.1 Soil structure, aggregation 

Aggregation of the soil is when sand, silt and clay particles form together in crumbles72. It is a 

natural process occurring when the soil particles get forced together by wetting and drying, after 

this the crumbles can stay together by the weak magnetic forces of magnesium (Mg) and 

Calcium (Ca). Once the crumbles are formed they can get even more glued together by 

different fungi threads and roots, bacteria and other by-products from the decomposing of 

Organic matter. This extra binding by the biological activity is very important especially in wet 

clay soil, like in Orongo, because those forces protect the aggregates from falling apart when 

the soil gets wet73. Clay soil with only the mineral binding force, without the adding of biological 

forces keeping the clay soil together, will be a very unstable and muddy soil likely to be 

compacted and when it dries up form a hard layer with bad water infiltration because crusted 

loose small clay particles have clogged the soil pores. The bad water and air infiltration of both 

compacted and crusted soil reduces the decomposing processes and therefore further weakens 

the biological forces that could keep the aggregates together74.  

Soil aggregates are in any form fragile structures and raindrops can easily break these 

structures. If the aggregates get destroyed by raindrops the crusted particles once again easily 

clog the soil pores and contribute to creating a hard layer. It is important to always cover the soil 

with some sort of plant to protect against the impact of raindrops, or if the soil must be left 

unprotected for a while do it under the dry period. Bad tillage practices are very effective in 

destroying aggregates and should once again be done with caution.  

Soil aggregates are dependent on a constant adding of Organic matter, this so as to promote 

the adhesive forces of magnesium (Mg) and calcium (Ca) and the amount of the gluing 

substances from the decomposing organisms.  

Soil aggregates improve soil aeration and water holding ability. It makes the soil more resistant 

to erosion – because the crumbled aggregates are heavier than the small individual particles, 

wind and water need a bigger force to erode the soil. Soil aggregates open up the soil which 

makes a deeper plant root penetration possible.  
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 Anon. Product choices help add toworm counts. Farm Industry News. February. p. 64 1997. 
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 Preston Sullivan, Attra, Drought resistant soil, 2002. 
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 Susanne Elmholt Soil aggregation - a matter of proper management, 2009. 
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Figure 8. The difference between crusted and well aggregated soil, from ATTRA soil 

management75, edited by Pär Andersson,  

The creation of aggregates in the soil is one of the absolutely most important features for an 

Organic agriculture in the Orongo region to be successful.  

The dominating soil type in the region is clay soil. With clay soils it is even more important that 

the soil gets aggregated (cf. Figure 8). Non-aggregated clay soils easily clog the soil pores and 

make the soil impervious to water76. With bad water infiltration the soil dries fast and form 

hardpans in the characteristic form of shallow gullies stretching out on the ground. These gullies 

can be seen all over Orongo and are indicating no or minor aggregation of the soil. This 

weakens the water and air infiltration extremely, and makes the soil hard to penetrate by roots, 

with little air and water in the soil the plant nutrient uptake gets worse and the microorganism 

activity in the soil low. Also with bad water infiltration more water is going to stay on the surface 

of the soil instead of drain away inside the soil after raining, the standing and eventually flowing 

water contributes to the soil erosion problem.  

The clay soil can be an asset for the farmer. Aggregated clay soil can have the best water 

holding and infiltration capacity of all the soils. This can help during the flooding season by 

swallowing some water, help during the rainy season by preventing the emergence of flowing 

water that adds to soil erosion and also help during the drought season by keeping the soil 

moist for a longer time which makes the plant more draught resistant.  

The good aeration and water holding capacity also facilitates the buildup of microorganism 

decomposers in the soil which is a necessity for the buildup of a humus and Organic matter 

layer in the topsoil. Without a good environment for microorganism the added Organic matter by 

the farmer will not be converted to humus and plant available nutrients.  
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This throws light upon an interesting cycle that is important to remember. Without aggregation 

the microorganism activity will be low and the available nutrients content also, but without 

microorganism activity and available nutrients the soil will not aggregate. It is a classic example 

of the chicken and the egg problem and shows the self-strengthening tendency of the process 

of aggregation, which is characteristic for Nature and Organic agriculture. Because once the 

aggregation has started the processes and consequences of it will speed up the creation of 

more aggregates. The conclusion, and why this is important to remember, is that in the 

beginning of trying to create an aggregated soil you will not see much difference, but after a 

while, the process will accelerate and the creation of new aggregates will be exponential.  

A 2.2.2 Plant signs of nutrient deficiency in the soil 

Plant health and color give a lot of clues about the soil status. A fast growing, healthy plant with 

no color anomalies that withstands pest attacks well is a good indicator of good soil status and 

signals that the plant has all the necessary nutrients, with deep roots and good air and water 

infiltration. Especially nutrient deficiency can be identified by plants, but the problem is that it is 

hard to determine what the cause of the deficiency is because nutrient uptake is dependent on 

a number of factors. In picture 3 a cotton leaf with phosphorus deficiency is shown. This does 

not necessarily mean that there is no phosphorus in the ground. There might be phosphorus but 

not enough microorganism making it available to the plant, or the roots dependent on the 

availability of both oxygen and water for doing the exchange can be water logged or dried up77. 

Excess of the macro-nutrients, nitrogen (N), potassium (K) or phosphorus, can block the uptake 

of micro-nutrients; cf. Figures 9 and 10. 
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Figure 9 (under) Shows a cotton leaf suffering from phosphorus deficiency.  

Figure 10 (upper) Show factors that affect nutrient uptake by plants. By: Frank Eyhorn, Organic 

Cotton Crop Guide A manual for practitioners in the tropics. 

All macro nutrient deficiencies can be identified by color anomalies or the growing of the plant. 

With the micro nutrients it is harder, but it is also more uncommon with micro nutrient deficiency 

because of the small quantities needed. Learning this is important for the farmer when choosing 

which fertilizer to use but equally important is also to know and understand the other factors that 

can cause this deficiency. A manual over nutrient deficiency signs and probable causes can be 

found in Table 4. Because, to continue with the phosphorus example, if the farmer keeps on 

adding phosphorus to the soil when the plant signs do not disappear this can actually be toxic to 

the plant and cause more problem than it does good.   
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Table 4. Nutrient deficiency signs. From: Cornell University, College of Agriculture and Life 

Sciences
78

. 

                     Nutrient deficiency symptoms 

Nutrient Symptoms Occurrence 

Nitrogen light green or yellow older foliage soils with excessive 

leaching 

Phosphorus stunted plants and purplish leaves cold, wet soils in early 

spring; low pH soils 

Potassium brown leaf margins and leaf curling light soils with excessive 

leaching 

Calcium stunted plants, stubby roots, causes blossom end rot of 

tomatoes, tipburn of cabbage & lettuce, brownheart of 

escarole, celery black- heart, carrot cavity spot 

on very acid soils; soils with 

high potassium levels; dry 

soils or excessively wet 

soils. 

Magnesium yellowing between veins of older leaves light, acid soils; soils with 

high potassium 

Sulfur yellowing of young leaves, stunted plants low OM, sandy soils 

Boron growing points dieback and leaves are distorted; center 

of crucifer stem becomes hollow and brown 

soil pH above 6.8 or below 

5.5; plants with a high 

boron requirement (beets, 

crucifers); sandy soils with 

low Organic matter 

Copper yellowing of leaves which become thin and elongated, 

causes soft onion bulb with thin scales 

mostly on muck soils; high 

pH soils 

Iron light green or yellow foliage on youngest leaves soil pH above 6.8; low OM, 

excessive P 

Zinc rust colored spots on seed leaves of beans, green and 

yellow striping of corn, yellowing of beet leaves 

high pH and low Organic 

matter; cool wet soils in 

spring; may be related to 

high phosphorus fertilization 

                                                      

78 Kathryn Boor, Cornell University, College of Agriculture and Life Sciences, 2008.  
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Manganese mottled yellow areas appearing on younger leaves first. 

In beets, foliage becomes deeply red 

soil pH above 6.5 

Molybdenum distorted, narrow leaves, some yellowing of older 

leaves; whiptail leaf symptoms in cauliflower but also 

seen in cabbage some years; leaf edges are curled and 

ruffled 

very acid soils 

 

A 2.3 Organic fertilizers  

There are several different sources of fertilizers that can be used in Organic agriculture, but as a 

principle the off farm inputs should be as low as possible and no synthetic components should 

be present. Everything that adds nutrients to the soil is by the definition of the word a fertilizer, 

therefore the fertilizers presented in this text are narrowed down to the context of Orongo village 

and the area around and the plausible fertilizers for Organic agriculture to be found there.  

The nutrient content in any fertilizer is not constant and will vary from time to time, the 

estimations of nutrient content are therefore rough general approximations and the exact 

content is dependent on many variables unique to each farm. The difficulty in estimating the 

nutrient content in any fertilizer is a problem. It prevents the adding of fertilizer from being a 

simple equation between nutrient demand and fertilizer nutrient content. Instead the farmer 

needs to test his way forward and learn to know his soil and his fertilizer, but because of the 

variability of nutrient content the farmer also has to learn to see the signs that he is on the right 

way and to be able to adapt to the teachings of the signs. The adding of fertilizer can never be 

constant or be done according to tradition; it is a regular check up of the farm status and 

adapting the amount and type of fertilizer to the present farm demands.   

Fertilizer leakage 

All fertilizers can leach out with the runoff water leaving the farm. This can be a health threat to 

humans. Leakage of fertilizers from farms is also a major contributor to eutrophication of ponds, 

lakes and seas, where the nearby Lake Victoria stands as a reminder of the big impact 

eutrophication can have on the environment. The leakage of fertilizer is a waste for the farmer 

and instead of being an asset it is causing problems and actions to avoid this leakage should be 

taken. The avoiding of fertilizer leakage is much related to the actions preventing soil erosion, 

but the way fertilizers are applied can also substantially reduce the leakage.  
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If the fertilizers applied are in excess to the nutrient demand the runoff probability is higher, but 

this depends on the crop grown on the field and when the fertilizers are applied. Cover crops 

are usually good at binding the fertilizers in the ground and applying fertilizer on the cover crop 

to bind the nutrients for next season‟s crop is a good way of minimizing leakage. Incorporating 

of the fertilizer in the soil by tillage practice is also a good way to decrease the leakage of 

fertilizer but this can also increase the soil erosion and should therefore be done with caution. 

Raw manure loses 21% of its nitrogen content to the air after four days if not incorporated in the 

soil compared to a minimum of 5%79.  The timing is also important because the fertilizers are 

most vulnerable to rain and likely to run off the days after appliance before the ground had time 

to bind it to the soil, so it should be applied during the period when the soil has the greatest 

need for it and not under a period when it is likely to rain. The applying of fertilizer is usually 

best just before the planting of the crop.  

 

Different Organic fertilizers 

Today there are no unifying international standards for what can be considered an Organic 

fertilizer, and there are some grey zones that are vague, but there is a fundament in all these 

standards that list indisputable Organic fertilizers and all the examples presented here are 

considered Organic by these standards. There are also standards for the applying of Organic 

fertilizers, especially those that can cause the growing of pathogens, like raw manure. These 

standards are discussed in the text below and all the examples are approved under these 

standards.  

 

A 2.3.1 Cover crops and green manures 

As said before it is important that the main source of nutrients in the soil does not come from 

added fertilizers but from the natural processes adding nutrients in the ground. A way to 

enhance the natural processes and improve the amounts of nutrients they add to the ground is 

by cover crops and green manure.  

Green manure is when the residues of a crop are incorporated in the soil to enhance the 

Organic matter and nutrient content80.  
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 Huhnke, Raymond L. Land Application of Livestock Manure 1982. 
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 Preston Sullivan, Overview of cover crops and green manures, 2003.   
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Cover crops are grown on the ground before, simultaneously or after the main cash or food 

crop, where the soil otherwise would be bare.  

Green manure and cover crops have several purposes and help the soil and the main crop in 

many ways.  

The cover of any crop protects the soil from the impact of raindrops and soil erosion between 

seasons of the main crop. Some cover crops are grown for this sole purpose; they are fast 

growing crops with high ground cover percent. Also dead crop residues that are not tilled in the 

ground serve this purpose. The cover also protects against the drying effects of the sun and 

enhances the water infiltration in the soil and reduces water evaporation.  

 

Cover crops also work as catch crop and are then grown after the main crop to catch any 

residual nutrients from the crop or the fertilizer added. The cover crop also catches the water 

and enhances water infiltration. By catching the unbound nutrients and decreasing the runoff 

water the cover crop is good in diminishing nutrient leakage.  The bound-up nutrients from the 

catch crop are later returned to the soil by incorporating of the catch crop in the soil as green 

manure. Applying of fertilizer can also be done during catch crop season to minimize the 

nutrient leakage from the fertilizer.  

 

Cover crops are helping the main crop by aerating and loosen up the soil by its rooting system. 

The degree is dependent on the type of cover crop. For example, the red clover, that can be 

seen in Orongo, has an extensive rooting system that can penetrate as far as 381 meters in the 

soil and work as a biological tillage in penetrating compacted soils82. Cover crops with deeper 

roots than the main or food crop can also access nutrients deeper in the ground that later can 

be available to the main crop as green manure and crop residue. 

 

Various legumes constitute a very common cover crop. This is because of their ability to bind 

the macro nutrient nitrogen from the air. Legumes have the ability to bind large amounts of 

nitrogen which gets available through green manure. Soybean, which is common in Orongo, 

can catch 80kg N/acre. At least half of this will be available after incorporated as green manure 
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and 60%83 of that the first season84. But also many of the other essential nutrients are added by 

cover crops.  

 

The importance of adding of Organic matter has been discussed and green manure is an 

excellent way of doing that if the Organic matter that gets incorporated is external from the soil it 

gets incorporated in. If the Organic matter incorporated has been grown on the same field the 

uptake of the plant when growing will be almost equal to the adding obtained when used as 

green manure. Green manure can be a way of balancing the consistent loss of Organic matter 

through harvest. It is important that most of the biomass from the cover crops grown on the field 

gets incorporated as Organic matter in the soil otherwise they will add to the problem of Organic 

matter and nutrient loss.  

 

Cover crops are often inter-planted and grown simultaneously, with the main crop. The 

technique is then referred to as inter-cropping. Besides the indirect benefits, adding of 

nutrients, enhancing water infiltration etc, it can be of direct benefit as a pest trap. Pest trap is 

when the pests prefers the cover crop over the main crop or harbor natural enemies to the pest, 

see more under 2.6 Organic pest management section.  

A 2.3.2 Animal manure 

Both urine and faeces from animals are called animal manure. Animal manure is a very good 

fertilizer because it adds both nutrients and Organic matter to the soil. It is also often available 

at the farms. The exact content of both Organic matter and nutrients in the animal manure is 

dependent on which animal the manure is from and what it has been feeding on. In Orongo 

these will most probably be either goat or cow. Table 5 gives an approximation of the content of 

macro nutrients in raw cow and goat manure.  

Table 5, An approximation of percent macronutrient content of dry matter in raw animal manure
85

.  

Animal Nitrogen 

% (N) 

Phosphate 

% (   
     ) 

Potash 

% 

(     ) 

Cow  0.57  0.23  0.62 
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 Piper, C.V, Green Manuring 1922.  
85

Anon. Fertilizer values of some manures 1998. 
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Goat  1.44  0.50  1.21 

 

Manure can be applied in both composted and raw form and appliance of raw manure has its 

restrictions. Manure has the ability to carry pathogens that can spread to the crop and then to 

humans86. The pathogens will not survive for long when the manure is applied to the ground but 

Organic standards say that raw manure may not be applied 120 days within harvest if the food 

part of the crop has soil contact and 90 days if the food part does not have soil contact, for non-

food crops there are no restrictions like that. Pig, cat and dog manure are also restricted 

because they share a lot of parasites with humans. The last restriction for raw manure is with 

handling, all tools used for appliance and handling should be properly washed afterwards.  

During the decomposing of raw manure it releases a number of Organic acids. These acids 

work in favor for the farmer when the hydrogen (H) atom takes the place of bigger nutrients in 

aggregates and make them available for plants. If this is done in a great extent the soil will 

eventually be depleted of high alkaline minerals like calcium (Ca) which makes the pH of the 

soil drop below the preferred by many crops.  

Raw manure also contains some salts that after a while can increase the salinity level of the 

soil. Nitrate-rich raw manure can also “burn” seedling roots and decrease the plants‟ natural 

protection against pests.  

Raw manure is also unstable if compared to composted manure and is more likely to leak out 

with the runoff water leaving the farm; this is especially bad because of its high pathogen 

content and can be a threat to human health.   

Composted animal manure is considered a safe fertilizer and has no applying restrictions, but 

instead there are restrictions in the process of the decomposing (see 2.3.6 compost section). By 

composting the animal manure the job the microorganisms in the soil usually do, decomposing 

the Organic matter to humus is done in a smaller and more controlled environment inside the 

compost. This takes away a lot of the problem with raw manure, it kills the potentially hazardous 

pathogens, neutralizes the salts, gives it a more pleasant smell and makes it more stable. Like 

with the raw manure the nutrient content is very hard to approximate because it is dependent on 

so many variables like the handling and type of compost and the feeding of the animal, but 

Table 6 gives a rough estimation.        
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 Table 6, An approximation of percent macronutrient content of dry matter in composted animal manure. 

From Organic Cotton Crop Guide A manual for practitioners in the tropics, edited by Pär Andersson
87

. 

 

 

 

Performing some of the decomposing of animal manure externally from the soil in a compost 

decreases the content of the important decomposing byproducts by microorganism activity that 

helps aggregation formation and can be of disadvantage for the soil.  

Much of the nutrient content in composted animal manure is bound in the humus. This makes 

the nutrients less available for plants and decreases the speed of nutrient leakage in the soil. 

With less unbound nutrients in the soil less disappear with the runoff water.  

Animal manure in the form of urine is also a very good fertilizer, but here the collecting is almost 

impossible because of the way cattle are raised in the area.  

 

A 2.3.3 Human manure 

The usage of human manure as fertilizers has become a reality in Orongo after the introduction 

of three ecological sanitation (EcoSan) systems 2009. In ecological sanitation systems the 

waste is collected to prevent the contamination of ground water and eutrophication in nearby 

ponds and lakes and to be used as a fertilizer.  

The handling and applying of human manure is like animal manure, but it should be used in dry 

or composted form only, because of the high concentration of hazardous pathogens. The high 

contamination risk makes the hygiene procedures during collecting and handling vital. People 

and tools involved in the handling should be carefully washed and cleaned before any other 

task is performed. After drying or composting the manure is safe. In most ecological sanitation 

systems the drying is done without human intervention for 6 -12 months. After drying, the 

manure can be applied mixed with other animal manure or as it is.  
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Ecological sanitation is also a source of urine that can be used as fertilizer. Urine is a fertilizer 

rich in nitrogen, but also has substantial amounts of phosphorus and potassium88. Urine is 

normally free from pathogens but health procedures say that if the urine comes from several 

different families the urine should be stored between 1-6 months depending on whether the 

crop grown has soil contact or not. A single family that starts collecting their urine can use the 

urine the same day and should preferably do it because the urine immediately starts to break 

down and form ammonia. Ammonia is why urine smells bad, fresh urine is practically sterile and 

has no smell.  

The liquid form of urine makes it easy to spread in the soil and the nutrients are available faster 

to the plants than with non-liquid fertilizers. The urine is often diluted with a 1:10 ratio but this is 

much dependent on when and on what the urine is applied, and it is important to not see this as 

a universal rule. Urine can be used undiluted if applying is done before sowing. After sowing the 

high nitrogen content in the pure urine can burn tender plants and seedlings and should 

therefore be used diluted. The ratio is dependent on the nutrient demand on the specific crop 

grown, a sign of too much nitrogen is lush vegetation but no fruits, then dilute the urine more89. 

If the leaves get a yellow or light green foliage it is a sign of nitrogen deficiency and the ratio 

should be decreased90. For health reasons no urine should be applied less than 1 month prior to 

harvest.    

A 2.3.4 Compost 

Compost is a controlled environment for decomposing Organic material. The principle is to 

stabilize the nutrient content of Organic material and speed up the decomposing process91. 

Sources can be almost any Organic matter, like kitchen waste, leaves, harvest residues, 

manure etc. If the Organic matter comes from the soil, like green manures and crop residues, 

then the main purpose is to speed up the decomposing. If the source is external from the soil, 

like kitchen waste or animal manure, the main purpose is to stabilize the nutrient content and 

make the additional Organic matter available to the soil.  

All composted material is considered a safe fertilizer and can be applied in any quantity, but to 

avoid nutrient leakage should not be done in quantities that largely exceed the nutrient demand. 

During seasons with catch crops an excessive amount of composted material can be applied to 

start building up a stock of Organic matter. Under circumstances like in Orongo the target for 

the farmer should be to always add a little more nutrients and Organic matter than is demanded.  

                                                      
88 Guidelines on the Use of Urine and Faeces in Crop Production, 2008. 
89 Angie Mohr, How to Use Urine as Fertilizer, 2008. 
90 
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As can be read in Organic matter section, there are four fundamental things that are needed for 

microbiological decomposing, right moisture level, right oxygen level, the right temperature and 

nutrients. That these four factors are maintained is especially important and because of the high 

nutrient content in the Organic matter the compost is composed by the first three.  

The nutrient content of a compost is dependent on the material you feed it with and is therefore 

hard to generalize. This also means that the farmer can in many ways change the nutrient 

content to suit the soil status. For example, it is a common strategy to add rock phosphate to 

the compost if the soil has phosphate deficiency. A full description on how to construct a 

compost is found in the appendix 2.  

There are some restrictions set by Organic standards on the way composting must be done to 

be considered safe and Organic.  

 The carbon: nitrogen ratio must be between 25:1 and 40:1 initially in the pile.  

  A temperature between 55 – 77 degrees Celsius must be sustained during 15 days92.  

 The pile should be turned and mixed at least five times.  
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 National Organic Program Final Rule, U.S. Department of Agriculture 2000.  
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BOX 1: How to construct a compost 

From: Frank Eyhorn, Saro G. Ratter, Mahesh Ramakrishnan. Organic Cotton Crop Guide A manual for practitioners in the tropics.  
 
Compost heaps are easier to build than pits, but they also dry out more easily. In pits, however, there is a risk of water-logging 

during the wet season. During the dry season, when little water is available, composting in pits may be more appropriate than heaps 

since humidity is conserved better. When setting up a compost heap or pit, the following points should be kept in mind: 

 

 Location: The compost is ideally located near the source of the composting material and the fields to which the compost will be 

applied. The site should be shady and near a water source. Water-logged sites should be avoided. 

 Timing: A compost heap should be set up when a lot of plant material is available, i.e. towards the end of the rainy season (fresh 

material, weeds) and after the harvest of the main crops (crop residues). If the farm does not supply enough plant material, it may 

be collected from outside sources.  

 Size: The compost heap should reach a size of at least 1 cubic meter to allow for the proper composting process. To allow sufficient 

aeration it should not be more than 2.5 m wide and 1.5 m high.  

Some materials that can be used for making compost: 

 Crop residues: stalks and roots of cotton, maize, sorghum, straw etc.; 

 Weeds from fields, field borders, fallow lands etc.; 

 Twigs from trees and shrubs, leaves; 

 Fodder residues left by the animals after feeding; 

 Cow dung and dung of other animals (poultry, goat etc.); 

 Biogas slurry; 

 Kitchen waste; 

 Agricultural processing by-products like sugarcane trash, press mud, husks, cotton dust etc.; 

 Take care that no plastic gets into the compost! 

Other material can be added to the heap in order to improve the quality of the compost: 

 Cow dung mixed with water, or biogas slurry for sprinkling on each layer; 

 Rock phosphate (quantity depending on soil condition); 

 Wood ash or sugarcane ash (if available); 

 Soil. 

For ideal composting , the mixture should consist of approximately: 

 One-third sturdy and bulky material (chopped twigs, stalks, roots of maize and sorghum etc.); 

 One-third medium-to-fine material rich in carbon (straw, dry leaves, leftovers from fodder, dry weeds etc.) 

 One-third fine material rich in nitrogen (Animal manure, green leaves, kitchen waste etc.) 

Steps in preparing compost of good quality: 

1. Chop coarse material like stalks and twigs. 

2. At the bottom of the heap or pit, put twigs and other coarse materials to allow for good drainage of excess water. 

3. Pile up alternate layers of coarse material (carbon-rich, such as stalks, twigs, dry leaves) and material that decomposes quickly 

(nitrogen-rich, such as cow dung, green leaves, weeds). 

4. In every alternate layer, spread some rock phosphate and wood ash. 

5. Sprinkle the layers of coarse material with cow dung slurry or biogas slurry. 

6. Add thin layers of soil to prevent loss of nitrogen, and to inoculate with soil organisms 

7. Cover the heap or pit with a 10-cm thick layer of straw or leaves in the initial stage, and with sacks or plastic sheet in the final 

stage to prevent potassium and nitrogen being leached out (during the rainy season) and drying of the heap (during the hot season).  

8. The compost should be kept in moist condition, but not too wet. When we press a handful of compost the material should stick 

together, but no water should come out of it. If the compost gets too dry, sprinkle water over it. 

9. Thoroughly mix the compost heap or pit by turning it after 2–3 weeks and again after another 1–2 months. 
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A 2.3.5 Synthetic fertilizers 

Synthetic or chemical fertilizer is prohibited in Organic agriculture according to all Organic 

agriculture standards. Synthetic fertilizers are extremely rich in nutrient compared to Organic 

fertilizers. The nutrients are not in the form of Organic matter but are already plant available 

which makes the uptake and the result from the fertilizer fast and visible. Because the high 

nutrient content in synthetic fertilizers smaller quantities are needed which make it more 

convenient to fertilize the field.   

The absence of Organic matter in synthetic fertilizers does not support the microbiological 

activity in the soil93. Many synthetic fertilizers even contain substances that are affecting the 

microbiological activity negatively, like hydrochloric and sulfuric acid that tend to increase acidity 

in the soil94. Also the big availability of nutrients promotes fast growing plants that demand a lot 

of Organic matter and the nutrients the fertilizer do not contain from the soil. Because the 

natural balance between the Organic matter content and nutrient content is changed by the 

external adding of nutrients the soil´s Organic matter is overused and is quickly disappearing. 

With the high bio diversity in the topsoil and the microbiological population diminishing the 

whole ecosystem in the field gets fragile. Therefore, the use of synthetic fertilizers can quickly 

make the farmer dependent on them. The more synthetic fertilizers the farmer uses the more he 

negatively affects the natural process of adding nutrients.  

The extremely high nutrient content in synthetic fertilizers is often more than the plants are 

capable of taking up. Or even if there is a demand for one of the several nutrients the synthetic 

fertilizers contain, there is still going to be excessive amounts of the others. Because of the form 

of the nutrients they can no longer be bound in the soil which makes the nutrients unstable and 

easily washed away with the runoff water. This can be hazardous to humans95. Synthetic 

fertilizers are a major contributor to eutrophication and a big problem globally96.  

As observed above excessive amounts of macro nutrients can block the uptake of 

micronutrients, and for example fruit trees only fed with synthetic fertilizers are usually lower in 

vitamin content than ordinarily fed trees97. If synthetic fertilizers are to be used they should be 

used together with Organic fertilizers. A way of doing this is to add synthetic fertilizer in the 

compost to raise the nutrient content. This, as said above, is not allowed in Organic agriculture 

but it is known to be done to give overused or infertile land a jumpstart. Or in the conversion to 

Organic agriculture the usage of synthetic fertilizers can steadily go down during the recovery of 
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 Romanowski. P, How Fertilizers is made, 2003. 
                             

94
 Chemical Fertilizer or Organic Fertilizer, Ecochem, 2009.  

95
 Greenpeace, All You Wanted to Know About Organic agriculture, 2009.  

96
 United Nations Environmental Program, UNEP.  

97
 Ecochem, Chemical Fertilizer or Organic Fertilizer, 2009.  
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the natural processes. This will smoothen out the conversion to the soil, that often is dependent 

on synthetic fertilizers and does not stop giving a reasonable yield to the farmer. This can be an 

important factor because many farmers, if the farm is in such a bad shape and almost entirely 

dependent on synthetic fertilizers, cannot afford letting their land have a drastic decrease of 

yield during years of land recovery. If the only way of converting the farm is through a period of 

decreased yield many farmers will not do it, no matter how big the economic savings are from 

not buying synthetic fertilizers. How big the decrease will be is dependent on the present status 

of the farm and in a healthy farm there will be no or just a slight loss of yield.  

So the use of synthetic fertilizers can be justified during a conversion phase if it eventually leads 

to more Organic farmers and less use of synthetic fertilizers. It should then be used integrated 

with Organic practices and fertilizers and in small doses, so as to ensure that the synthetic 

fertilizers are just a complement during the recovery of the natural processes. The disadvantage 

of this is that according to Organic standards it must be at least three years ago the farm used 

any kind of chemical or synthetic product to be able to label its products “Organic”.   

A 2.4 Soil erosion 

A 2.4.1 Contributors to soil erosion 

Soils unprotected by roots, plants and overhanging leafs are very vulnerable to the elements of 

wind and water, water both in the form of raindrops and by streams. This is the main point here, 

unprotected soil will fly away with the wind, splash away by the raindrops and drift away by 

streams and all factors taking away this protection are contributing to the soil erosion problem.  

 

1. Deforestation 

Trees are excellent in protecting the soil from eroding. Both water and wind are obtaining their 

power to take away the soil by its velocity. Trees with their stem and natural sturdiness have the 

ability to break the wind and the stream and slow down the velocity of the elements and 

therefore decreasing its ability to sweep away the soil.   

The root structure of the trees, that can be as big as the tree over the ground, is excellent in 

binding the soil together and work as glue.  

The canopy with branches and leafs protects against the impacts of raindrops.  

 

2. Bad agriculture techniques 
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The techniques regarding the amount Organic matter left to decompose on the ground, the 

tillage practice and the concentration of stems left, highly affect the degree of soil eroding.  

The essential factor concerning soil erosion, besides the importance of keeping the soil 

“healthy” so the decomposing and creation of new soil can be effective, is to give back a lot of 

the Organic matter growing on the ground to the soil. In modern agriculture techniques almost 

all of the Organic matter is taken away from the soil to for example fodder for the cattle or as 

charcoal for cooking.  

Even if most parts of the crop are taken away it is utterly important to leave the stem of the crop 

to work as water breaker similar to the trees and the roots to keep the soil together, this is 

probably the most important to avoid soil erosion on the agriculture plot. Unprotected ground is 

extremely vulnerable to wind and water.  

3. This takes us to the third contributor of soil erosion in agriculture, bad tillage practices. Tillage is 

done to accelerate the decomposing of the Organic matter, aerate the soil and destroy any 

hardpans, but it also leaves the soil totally unprotected. Tillage can do good but also a lot of bad 

and it is important to understand both the benefits and disadvantage of doing it.   

Here is another conflict for the farmer in Orongo, tillage practices have been followed in 

generations and it will be almost essential for the farmer to do something about the high 

concentration of hardpans.  

A 2.5 Crop rotation 

Crop rotation is one of the most important concepts of Organic agriculture, it is essential for 

sustaining good nutrient content in the soil, reducing soil erosion and for a good Organic pest 

management98. Crop rotation means changing the crop cultivated on one specific part of land 

during the different seasons. It can be done with a lot of different crops on a several year plan or 

as simply as two different crops that you alternate over the seasons.  

 

Crop rotation to help create a sustainable nutrient cycle 

Growing one specific crop that uses a specific set of nutrients for growing season after season 

is eventually going to, if no external source of nutrients is added such as chemical fertilizer, 
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deplete the stock of that set of nutrients, which will lead to a consistent loss of yield. By 

changing to a different crop with another nutrient demand the next season more of the land‟s 

potential can be used.  

Different crops have also different ways of adding or releasing nutrients in the soil to benefit the 

succeeding crop. This can be done in three ways99: 

  Fixating nutrients from the atmosphere. 

 Have long roots that can pull up nutrients deep from the ground that the succeeding crop 

otherwise would not have reached.  

 By letting the residues of the crop be decomposed and freeing their nutrient content in the soil. 

 

By choosing the right set and amount of crops being cultivated that complement each other, a 

sustainable nutrient cycle can be created. An example of this can be crop rotating between 

soybean and maize. Soybean roots contain nitrogen fixating bacteria and cultivating soybean on 

the field will raise the nitrogen content in the soil. This will next season benefit the maize crop 

that has a high nitrogen demand.    

 

Crop rotation for pest and diseases management 

Crop rotation is the main defense the Organic farmer has against pest and disease problems 

and is essential for a good Organic pest management. The rotation of crops prevents any 

habitat of pest or pathogens to survive from one year to another because the preferred food and 

host are taken away. Important to think about is then that the following crop should not attract 

the same pest or pathogens and that the same crop should not be cultivated too close to the 

farming plot. A way of be rather sure that the pest and pathogens will not prefer the next crop is 

by cultivate a crop from a different family group. 

 

Crop rotation to decrease soil erosion 

Crop rotation can help hugely with decreasing the amount of soil disappearing by water. Crop 

residues or so called stubble in contact with the top soil is the factor that slows down the 
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overland flow and therefore the decreasing the power of the stream and its ability to wash away 

sediment. Therefore in areas that are known for erosion problem it is important to choose at 

least one crop that leaves a lot of crop stubble to protect the ground and does not make it 

vulnerable to erosion100.  

 

How to choose the crops to rotate 

The crops to rotate depend on a lot of different factors and considerations101.  

1. Need of the farm.  

Is food the biggest need, all crops rotated should try to satisfy this need.   

2. Market possibilities.  

If some of the crops are to be sold a market analysis should be done so crops that are easily 

sold in the region and that can generate a good income are cultivated.  

3. Main pest and disease problem in the region.  

Choose crops that can withstand pests and rotate with crops that are dissimilar so that they do 

not attract the same pests and diseases.  

4. Need of the soil.  

What different nutrients are lacking in the soil to meet the need. Is there a lack of Organic 

matter in the soil, is there a big erosion problem etc. All these problems can be fixed by 

choosing the right set of crops to rotate.  

A 2.6 Organic pest management 

Organic pest management in Organic agriculture 

A healthy plant is more probable to withstand attack from different pests compared to a stressed 

plant. Good pest management is therefore an interaction process with all the other steps of 

Organic agriculture.  

The general principle when it comes to Organic pest management is to take action before the 

pests have become a big problem. There are several different preventive measures that can be 

used, these measures will both keep the pests away from the plants and keep the plant healthy.  

                                                      

100
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Organic pest management is a complex business which is relying on a number of factors, where 

the most important is to keep the plant healthy, create a working ecosystem and the usage of 

pesticides based on only biological components, also called bio-pesticides.  

Making good routines of monitoring your crops and the different pests infesting it is also very 

important. This is crucial information when choosing the right way of approaching the pest 

problem, and it will change with time. Therefore this must be done on a regular basis.  

 

Keep the plant healthy 

All plants have natural defences against pest attacks and the defence of a healthy plant is more 

effective. Example of defence is to produce substances that repel insects from feeding on it, for 

example gossypol. The other is that it can, if the necessary nutrients are available, compensate 

for affected shoots and leaves by additional growing. The different immune defences‟ efficiency 

is clearly worsened if the plant is stressed. 

Create a working ecosystem 

The creation and sustaining of a working natural ecosystem in and around the farm is important 

for a successful pest management. This will keep the pests on a reasonable level because it will 

always have a natural enemy. If the delicate matter of creating a working ecosystem is 

successful the damage done by the pests will be insignificant, because the cost of the 

pesticides and the labour in spraying the pesticides will be higher than the damage caused by 

the pests and the economic threshold will not be reached.  

A consequence of the overuse of pesticides is killing of the natural enemies to the pests 

attacking the plant and the use of pesticides can be counter effective. Without enemies the 

pests can actually increase in number because of the pesticides and more pesticides are 

necessary to protect the plant.  

 

A rule of the thumb is that the greater biodiversity in the field the greater the amount of natural 

enemies. More different plants increase the probability that natural enemies to the main crop 

pest find a suitable condition. Also if the main crop is the only crop that is cultivated the pests 

can eat in the area, they will eat it even if it is not the preferred crop. Organic agriculture with its 

principles and practical way of doing agriculture is increasing the resilience of the natural 

ecosystem.  
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Inter-cropping 

Intercropping can work as trap crops. This requires that the farm uses crop rotation so the 

habitat in the trap crop disappears every year. The trap crop can also work as a habitat of 

predators to the main crop pests. This will lead to an increase of natural enemies and a 

decrease of the main crop pests.  

Some intercrops work as pest repellents. Some insects find the smell or the different 

substances that the intercrop creates so repellent that they stay away from the neighbouring 

main crop as well.  

Intercrops can after some processing work as bio-pesticides. Different intercrops are processed 

differently, but an example of a simple process can be Chilli. Just crush the Chilli and mix it with 

water and you have a bio pesticide. Other examples of intercrops that can work as biopesticides 

are, Ginger, Chilli, Custard Apple, Castor etc. 

Agroforestry 

Agroforestry is another way to obtain diversity. The benefits of different trees surrounding the 

plantation are similar to the ones with intercropping. They can work as a habitat of predators, 

but also some bigger predators as birds. They can work as biopesticides; an example is the 

Neem tree.  

Mulching and cover crops can also be important habitats for natural enemies and add to the 

diversity. 

A requirement if the diversity should be obtained is that no synthetic pesticides or any other 

pesticide substance are used in an inadequate way because they often are so potent that they 

will strongly interfere with the creating of habitats and a working ecosystem.  

 

Biopesticides 

This is the third step in Organic pest management. The principle when using biopesticides is the 

same as when using synthetic pesticides, you spray it on the field. Also the same security 

management should be maintained as with chemical pesticides. Certain procedures should be 

followed; cf. Table 4. 

 

Table 4. Standard procedures that should be followed when working with homemade solutions. 

From: Pesticide Action Network (PAN) Germany. 

1. Select plant parts that are free from diseases. 
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2. When storing the plant parts for future usage, make sure that they are properly dried and are 

stored in an airy container (never use plastic container), away from direct sunlight and moisture. 

Make sure that they are free from moulds before using them. 

3. Use utensils for the extract preparation that are not used for your food preparation and for 

drinking and cooking water containers. Clean properly all the utensils every time after using 

them. 

4. Do not have a direct contact with the crude extract while in the process of the preparation and 

during the application. 

5. Make sure that you place the plant extract out of reach of children and house pets while 

leaving it overnight. 

6. Harvest all the mature and ripe fruits before plant extract application. 

7. Always test the plant extract formulation on a few infested plants first before going into large 

scale spraying. When adding soap as an emulsifier, use a potash-based one. 

8. Wear protective clothing while applying the extract. 

9. Wash your hands after handling the plant extract. 

    

There are a lot of different bio-pesticides for the Orongo farmer to choose among, depending on 

the crop grown and the pest species; cf. information sheet on next page.  
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