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Abstract 
 
Total agriculture area has during the last decades been reduced because of urbanization, land 

deterioration, and inputs of chemicals. Today many farmers produce monocultures and the 

agricultural production system has been reaching far away from a natural system. Attention is 

now needed to establish and minimize environmental impacts through changes towards a 

more environmentally friendly agriculture, worldwide. The aim of this thesis has been to 

examine an agroforestry system in Babati to see if and how this agricultural system is a 

sustainable agricultural production system. Through the theoretical framework of this thesis 

the agroforestry system is compared to what current research frontier present as needed for a 

more environmentally friendly agriculture, with the main importance to obtain fertile soils. 

The case study were made through semi-structural interviews and observation between 

February and Mars 2016 and showed that the agroforestry system examined met many of the 

needs presented for a sustainable agriculture, through no tillage, low-input of pesticides and 

no fertilizers, and by having a diverse system with crops and trees supporting healthy soils.     
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Introduction 
 

Background  

	

Current agricultural practises demand expansion of agricultural areas that leads to greater 

inputs of water, fertilizers and pesticides. Over the last twenty years total agricultural area has 

decreased which has led to that available water sources are being used for irrigation, and 

consumption of fertilizers and pesticides has increased, resulting in decreased efficiency. The 

decreased agricultural area that is on account of urbanization, land deterioration and inputs of 

chemicals in agricultural systems threatens the environment. To efficient increase crop yields 

there is need for agriculture intensification, but attention is needed to decrease environmental 

impacts for sustainable agricultural intensification.1 

 

Environmental impacts of decreased natural vegetation are biodiversity loss, habitat 

modification and landscape fragmentation, changes in the global carbon cycle and regional 

climate, soil and water degradation.2 Two of the major problems within agriculture due to 

decreased land are the loss of agricultural land and the decrease in the varieties of crops and 

livestock produced.3 Today there is about three million hectares of agricultural land that is 

lost each year because of soil degradation and becomes unusable due to erosion.4	There is also 

a decrease in the varieties of crops and livestock produced unlike in the early years of 

agriculture when farmers grew a wide variety of crops and raised many different types of 

livestock. Since the development of industrialized agriculture the number of crops and 

livestock has decreased, and many farmers now days utilize monocultures. Many agricultural 

production systems are now more and more far away from a natural system. 5 

  

Environmental problems do not only affect the agriculture areas. Environmental impact of 

agricultural systems goes beyond the impacts within the agricultural area because of the fact 

that downstream and downwind regions become affected through transportation of fertilizers, 

pesticides and water diversion. To minimize these negative environmental impacts 

																																																								
1 Yongbo Liu et.al, 2014. 
2 Ibid.  2 Ibid.  
3 Margaret Cunningham, 2016.  
4 Ibid. 
5 Ibid. 
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agricultural systems must produce healthy and fertile soils,6 and be viewed as part of the 

landscape when landscape planning.7   

 

Problems  

	

There is an urge to have sustainable food productions systems that provide healthy food to 

meet today and tomorrow food needs while maintaining healthy ecosystems that can also 

provide food for generations to come with minimal negative impact on the environment.8 

In Babati in Tanzania almost everybody possess a farm cultivating crops and fruit trees.  

The area around Babati has fertile volcanic soils and is a good area for agriculture, but still 

they struggle with the same problems as all over arable lands. There is still a need to take care 

of the land to be able to grow crops at the same place for many years forward, and trough this 

obtain healthy and fertile soils. Since yesterday, for today and for the future, we need 

sustainable agriculture producing healthy and environmentally friendly food for evermore.  

 

Purpose 

	

Agriculture has to become more sustainable not to harm the environment more then 

absolutely needed. This is needed to keep feeding our population, because of the climate 

change, and because the way agriculture has grown since the industrial progress started.  

 

Many scientists discuss solutions within the problems of today’s agricultural production 

system. Today there is land loss because of to extensive agriculture that impoverishes the land 

that is already used. One solution mentioned to intensify the land is through agroforestry 

systems that integrate with the environment around. Agroforestry is an agricultural system 

that mixes crops, plant different fruit trees, keeps animals, and is keeping natural and 

indigenous trees.9  

 

This qualitative case study investigate how an agroforestry system works, how different 

																																																								
6 Karin Stein Bachinger et.al, 2013. 
7 Yongbo Liu et.al, 2014.  
8 Hossein Azadi et.al, 2011. 
9	Vikas Kumar, 2016.  
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crops and plants can be linked to each other, and the impact on the environment of the 

different crops, trees and animals, and how the farmer is taking care of the agricultural area. 

By examine an agroforestry system the aim is to see if, and how the farm is an 

environmentally friendly agriculture, by comparing it with what the current research frontier 

presents needed for a sustainable agriculture. 

 

Research question 

	

 

o How can the studied agroforestry farm present sustainable agriculture 

according to what needed as presented by the research frontier?  
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Earlier research  
 
There are many scientists writing about environmental problems and solutions regarding 

agriculture, and some of these research articles have helped through this research. Here the 

articles being used for my theoretical framework are presented, concerning solutions for a 

sustainable agriculture. From these a common view on how to obtain a more sustainable 

agriculture will be used for this thesis theoretical framework. Other articles and documents 

have also been used for this thesis, all about different concerns and solutions within 

agricultural production.  

 

According to Amir Kassam et.al, in Production Systems for Sustainable Intensification - 

Integrating Productivity with Ecosystem Services, (2011),10 agricultural production today is 

based on interventionist approach controlled by technology and synthetic mineral fertilizers. 

Despite this there are many production systems with an ecosystem approach that want healthy 

soils and are characterised as “Conservation Agriculture”. Sustainable production systems 

that use all appropriate best management practices should according to the writers be offered 

the best possible agricultural outputs from efficient factor productivities that also minimise 

risks and ensure ecological sustainability and resilience, to underpin economic and social  

sustainability. For sustainable crop production intensification support is needed in policy, 

institutions, within technology, and for new knowledge. Three important elements are 

required for an ecosystem approach; Minimizing soil disturbance by mechanical tillage, 

enhancing and maintaining organic matter cover on the soil surface, and diversification of 

species.  

 

Michele Schoeneberger et.al, writes in Branching out: Agroforestry as a climate change 

mitigation and adaptation tool for agriculture, (2012),11 that US and Canadian agricultural 

lands are being pressed to provide more environmental and economic services, while at the 

same time their capacity to provide these services under potential climate change is being 

questioned. Many different climate change-integrated tools will be needed to ensure food 

security and other essential human enterprises in North America and elsewhere. They write 

that agroforestry is one of these promising tools for helping to build that climate-smart 

																																																								
10 Amir Kassam et.al, 2011.  
11 Michele Schoeneberger, 2012.  
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agriculture. According to Michele Schoeneberger et al. agroforestry could contribute to CC 

mitigation and adaption trough carbon sequestering, and it could contribute to high diversity 

at the farms. The traditional agroforestry practices should also develop to new thinking and 

practises. The writers presents that to be able to continue with a resilient agriculture 

production and other ecosystem service goals for the US there is a need for further research 

and technology investment.  

 

Joseph R. Heckman in The Role of Trees and Pastures in Organic Agriculture, (2015),12 

writes about that environmental concerns in agriculture could be addressed by converting 

conventional livestock production to an organic pasture based system. Among this trees 

contribute as food for pasture- raised livestock by providing shelter and alternative feed 

sources such as seeds, fruit, nuts, acorns, flowers, or foliage. Also as perennials the trees deep 

extensive root systems become a long-term no-tillage system offering protection against soil 

erosion, and the pattern of nutrient uptake from soil by trees takes place over extended periods 

of time whereas with annual cropping systems the nutrient uptake period is short. Certain 

types of trees are also valued for providing fibre, and building materials and shelter. Joseph R. 

Heckman writes about back in the days when there was no tilling and both pasture systems 

and trees contributed to prevent soil erosion and conserve carbon. Today trees and pasture 

integrated in a farm ecosystem could contribute to a sustainable organic agriculture.  

 

Travis W. Reynolds et.al, writes in Environmental impacts and constraints associated with 

the production of major food crops in Sub-Saharan Africa and South Asia, (2015), about that 

environmental factors affect food crop in Sub-Saharan Africa and South Asia, but that the 

production systems also affect the environment. In the article the writers review the 

knowledge since 2000 of interaction between crop and environment and focus on key food 

crops like rice, maize, sorghum, sweet potato and cassava in smallholder production systems 

in Sub-Saharan Africa and South Asia. The writers present environmental constrains on crop 

yields and environmental impacts of crop production through three stages: pre-production, 

during crop production, and post-production. The review of the knowledge later imply that 

the production of the different food crops have various environmental impact, but sometimes 

large, and to have sustainable agriculture these impacts needs to be managed and reduced.13  

 
																																																								
12 Joseph R. Heckman, 2015. 
13 Travis W, Reynolds et.al, 2015.  
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Karin Stein Bachinger et.al, presents in Ecological Recycling Agriculture – Guidelines for 

farmers and advisors, (2013),14 how organic farms can be sustainable and environmentally 

friendly trough the concept from Baltic Ecological Recycling Agriculture and Society 

(BERAS). The intention of ERA is to reduce nutrient leakage from the farm, reduce climate 

change by soil carbon sequestration, have high biodiversity, and increased soil fertility around 

in agriculture by the Baltic Sea. There are several key elements that are needed for sustainable 

ecological agriculture and are contributing to recycling in agriculture; soil fertility, legumes, 

phosphorus, crop rotations, manure, animal husbandry, plant protection, and farm 

cooperation.    

 

 
 
 
 
 

 

 

 

 
	

 

 

 
	
	
	
	
	
	
	

																																																								
14 Karin Stein Bachinger et.al, 2013.	
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Theoretical framework  
 

The theoretical framework is established about how to achieve a more environmentally 

friendly agriculture according to a part of the current research frontier. By using the four 

research articles and one document presented above suitable parts building the theoretical 

framework are being presented here. In this section a list is presented with sustainable factors 

needed for sustainable agriculture that the introduced current research frontier presents. These 

factors are; Crop diversity, soil conservation, organic matter in the soil, and deep roots 

combined with trees. The theoretical framework shows that to reach a more environmentally 

friendly agriculture there is a vital matter to care for the soil and that this has to be done 

though different advantageous manners. The factors shown will later on be seen to if they 

collate with the agroforestry system studied. By comparing the current research frontier of 

problems and solutions of agriculture this theses will also be able to answer the research 

question about if, and how, the agroforestry farm studied can present sustainable agriculture 

according to what the research frontier presents is needed.  

 

Crop diversity 

 

Kassam et.al (2011) inform about the important factor of diversification of species. To 

increase crop nutrition and to enhance system resilience at a farm an advantage is to possess 

both annuals and perennials, and with these also include trees, bushes, crops and pastures.15  

Stein Bachinger et.al (2013) presents that in farms using ERA systems can trough crop 

rotations ensure fertile soils and quality products with profit. The crop rotation should include 

legumes combined with cereals and root crops. As cereals and root crops require nitrogen and 

humus the use of legumes is also important. Legumes can offer through deep roots, nitrogen 

fixing, by producing humus, and soil fertility. The different farm structures and environment 

should then decide which crops that suit at different farms to achieve a diverse and ecological 

recycling agriculture. 16  

 

 

																																																								
15 Amir Kassam et.al, 2011. 
16 Karin Stein Bachinger et.al, 2013. 
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Soil conservation 

 

Soil is compounded of organic matter, minerals, water and air and provides a basis for life 

through a complicated system. To care for a living soil and soil conservation is significant 

because it provides the basis for a sustainable agriculture.17 Stein-Bachinger et.al. (2013), tell 

about the important of caring for soil fertility. To prevent soil erosion and soil degradation 

soil must have ability to form to humus and for this there is need of perennial crops for 

nitrogen and carbon fixation. ERA recommendations on how to maintain and increase soil 

fertility is by crop rotation with balance between humus demanding crops and fertility 

building crops, where legumes are the key crop in ERA systems. Legumes ensure high self-

sufficiency in fodder and nitrogen and can prevent soil erosion, a decrease in humus content, 

and release of pesticides to water.  

 

More recommendations are to use manure from animals, green manure from trees and 

bushes and also harvest residues and roots. There should be an equally distribution of animal 

manure, and plant residues, to cover the soil with plants. This evades erosion and nutrient 

leaching, and prevents soil compaction. There should also be a low input if and tillage.18 To 

minimize tillage to help maintain soil structure and soil organic matter is agreed from Kassam 

et.al. (2011), When seeding and planting it should possible be done directly in untilled soil, 

and they also exhibit covering the soil surface to enhance and maintain organic matter. The 

covering should then be by using crops, cover crops and crops residues. Kassam et.al. (2011), 

present that the recommendation above protects soil surface, support soil biological activity, 

conserves nutrients and water, and assist to incorporate pest and weed management.19  

 

To care about the soil also becomes vital for our water resources. Fertile soil can also 

operate for carbon sequestration according to Stein-Bachinger et.al. (2013).20 Reynolds et.al 

(2015), agree with the fact that by taking care of the soil, and do crop selection and by timing 

the planting, then the water management can also be improved by reducing water runoff and 

using  accessible water resources.21 Reynolds et.al, (2015), adds in the addition to the above 

that farmers should not over-use fertilizers, but instead use pesticides sensible, for healthy 

																																																								
17 Karin Stein Bachinger et.al, 2013.	
18 Ibid.  
19 Amir Kassam et.al, 2011. 
20 Karin Stein Bachinger et.al, 2013. 
21 Travis W. Reynolds et.al, 2015.  
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soils and water recourses. There should also be established an improved pest management.22      	

Stein-Bachinger et.al, (2013) means that to protect plants preventive measures are of great 

importance. In ERA farms this require knowledge about the biology of the pest organism, 

their interaction and influence from the agriculture. 23 	        

	

In ecological recycling agriculture systems animal husbandry is an important part to 

achieve a relationship between the soil, crops and plants, and the animals that is balanced 

according to Stein-Bachinger et.al, (2013). They write about that the production of food has 

to be both sustainable and resilient and improve the local circulation of nutrients. Livestock 

can feed from food that for humans is uneatable. For ruminants to eat highly concentrated 

food they transform fiber-rich parts, and pigs and poultry utilize insects, spilled grains and 

waste. Pigs can also be cultivators in fields and forests, ruminants can feed from grass and 

weeds in places not possible to harvest, and chickens have the capacity to find nutrients. For 

the animals it is also important that they have the ability to express their natural behaviour and 

that the living conditions and environment suit the different species and their separate needs.24   

 

Organic matter in the soil 

 

Some recommendation for organic matter in the soil has already been mentioned, as 

minimizing tillage, and cover soil surface. Kassam et.al, (2011), informs that the most 

important process to limit mechanical soil disturbance is in crop-management. In this process 

the result can be loss of CO2 from the soil back to the atmosphere and oxidation of organic 

matter. To prevent this the reply is no tillage, crop rotations, legumes and mulch cover.25 

Stein Bachinger et.al, (2013), tell the importance of manure. By contributing nutrients to the 

soil, enhance soil humus fertility and context, aeration, improving water holding capacity, 

drainage and release of energy for increasing microbiological activity, manure have a key role 

in nutrient recycling in a livestock farming system.26 In an ERA system phosphorus can 

generate positive effects being an essential macronutrient for plants and non-renewable 

resource. Phosphorus adds nutrition that changes structure and texture of crops and plants, 

																																																								
22 Travis W. Reynolds et.al, 2015. 
23 Karin Stein Bachinger et.al, 2013. 
24 Ibid. 	
25 Amir Kassam et.al, 2011. 
26 Karin Stein Bachinger et.al, 2013. 
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which can lead to increase water infiltration, and preventing surface runoff and soil erosion. 27 

 

Deep roots combined with trees 

 

Another factor for soil fertility is rooting of crops and plants. Presented by Stein Bachinger 

et.al. (2013), how deep roots can reach, is different between annual and perennial crops and 

plants, but roots and the roots hair is important to access potassium and other fundamental 

nutrients in the soil. 28 Kassam et.al, (2011), agree with the importance of keeping a good 

environment around the root-zone, which can create a system resemblance to resilient “forest 

floor” conditions by the good functions of capturing water, plant nutrients and interact with 

soil organisms positive for crops and plants.29 

 

Trees have beneficial attributes for good soil fertility presented here by Heckman, (2015). 

Trees are perennials and have an advantage in nutrient uptake against annual crops since 

having nutrient uptake from soil over extended periods, contrary to annual cropping systems 

that have a short period of nutrient uptake. Keeping these nutrients as tree crops also seems to 

be an advantage trough fall and winter season not leaking as much nutrients as annual crops, 

and by trees roots, stem and bark conserve nutrients that are recycled internally from season 

to season. Trees do not either require annual applications of starter fertilizers, and many trees 

can also produce livestock feed. Trees also have deep root systems that become a no-tillage 

system with protection against soil erosion.30 Schoeneberger et.al, (2012), add that deep-

rooted trees are a safety with weather changes such as droughts when having better access to 

water and nutrient. Deep-rooted trees integrated in annual cropping or forage systems can also 

extract for other pool of resources and resources that could or else be lost from the system.31 

Heckman, (2015), extend that trees can assist to sustainable agriculture being a part that make 

connection between soils, crops, plants, animals and people, together establishing sustainable 

ecosystems.32  

 

																																																								
27 Karin Stein Bachinger et.al, 2013.	
28 Ibid. 
29 Amir Kassam et.al, 2011.	
30 Joseph R. Heckman, 2015. 
31 Michele Schoeneberger et.al, 2012. 
32 Joseph R. Heckman, 2015. 
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Summary  

 

The current research frontiers factors needed for sustainable agriculture gives me my 

theoretical framework. To attain environmentally friendly agriculture the key importance is to 

care for the soil. To keep deep-rooted crops and trees in agriculture helps to obtain fertile soil 

through nitrogen and carbon fixation, conserving nutrients and water, and prevent soil 

erosion. There is a need for biodiversity and among the crop diversity legumes are significant, 

and there should be both annual and perennial crops and trees at a farm. Animals are 

important for manure that together with green manure is spread throughout the farm to 

prevent soil erosion and nutrient leaching, and also to decrease tillage and keep water in the 

soil. These factors from the current research frontier will be used to se if the farm studied suits 

the description of sustainable agriculture and if it contains the assess factors presented. 
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Study area 
 
To make a case study about the environmental impacts of agroforestry a fieldwork for three 

weeks in Tanzania was made. Tanzania is located in East of Africa by the Indian Ocean with 

an area of 945,090 km2 and with a population of about 50 million people. The country has 

borders against eight other countries: Kenya, Uganda, Rwanda, Burundi, Zambia, Kongo-

Kinshasa, Malawi, and Mocambique. The gathered languages are Kiswahili and English, but 

127 languages more are spoken.33 Tanzania has 126 ethnic groups34 and the biggest religions 

in the country are Christianity and Islam.35 My study was performed in Babati, a small town 

in Babati district that is located in Manyara Region in northern Tanzania.36 The town is 

located about 1350 meters above sea level, by a fresh water lake, Lake Babati, and on the 

slopes of Mt. Kwaraa with Tarangire national park behind.37  

 

Babati is located within The East African Rift System (EARS),38which is a volcanic area 

that stretches across Ethiopia-Kenya-Uganda-Tanzania in East Africa that have made Babati a 

good place for farming and growing crops because of good volcanic soils. 39 Important crops 

in the area include corn, cassava, sweet potato, banana, rice sorghum and millet.40 What can 

be grown depends on which agro-ecological zone the farm is located in and Manyara region 

has a diverse agro-ecological system. Babati belongs to the rift valley highland, with 

temperature ranges between 20-25 o C, reasonably reliable rainfall between 800-1000 mm per 

annum, and with virgin and volcanic soils, moderately fertile – from red sandy loam, grey 

sandy loams, to red clay loams. 41  

 

For interviews the case study was made in sub village, Haraa, of Himiti village. Here the 

informant lives with her husband and two grandchildren working with agriculture in an 

agroforestry system since 2001. Sub village Haraa is located in the mountains about 1700-

1800 meters above sea level and here 3451 peoples (2016) lives in an area of 1885 acres. In 

																																																								
33 Etnologue. 
34 Utrikespolitiska Institutet. 
35 Ibid.  
36 PMA-RALG Local Government, 2008. 
37 Ibid. 
38 Geoscience news and information, 2016. 
39 PMA-RALG Local Government, 2008. 
40 Höglund, 2015.  
41 Regional Commissioner´s Office, Manyara Region, 2013, 33. 



	 17	

Himiti village there are five sub villages: Ambalaco, Mirambi, Ayohoma, Samure, and Haraa. 

In Haraa most people are Chagga and do agroforestry, but there are also four other ethnicities 

in the village: Rangi, Iraq, Fiomi, and Mwasi. Most people in Himiti make their living by 

farming, but also further down, closer to Lake Babati, the village also work with fishing and 

brickmaking.42  

 

 
Picture 1: Babati located in the left corner 
 

																																																								
42 Paulo Jacabo Amimi, 2016-03-03.  
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Picture 2: Mt. Haraa in the lower middle 
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Method 
 

For this thesis a qualitative case study43 about how one agroforestry production system works 

and how environmental friendly it can be has been done. To learn about the subject properly a 

field study for three weeks in Babati was performed. To find information the study have been 

using a secondary data review44 trough 12 scientific articles and other useful documents about 

agriculture, about why we need a change in agricultural systems and todays answers and 

solutions. Four articles and one document were used for this study’s theoretical framework, 

and these five had a totality in how to resolve today’s production and achieve environmentally 

friendly agriculture. 

 

For best result this study used a field assistant that helped to find informants and to 

translate language from English to Swahili. Before the interviews started the field assistant 

needed preparation about whom and where he could contact about interviews. A strategic 

selection45 were made with requirements that the agroforestry farmer had a well-established 

agroforestry system, big farm rather then small, and that the informant knew much about 

agroforestry. Knowing before the fieldwork that at the slopes of Mt. Kilimanjaro the Chagga 

people have cultivated the land for a long time trough the traditional agroforestry home 

garden system, the informant also required being Chagga.46 The information was given to the 

field assistant and first led to a pilot interview through a semi structural interview with an 

agroforestry farmer living in village Haraa, a village up in Mt. Haraa. The pilot interview was 

made to try the interview method, the questions, to try the cooperation with the field assistant 

and to examine if the farmer could be used as the continued informant. The pilot interview led 

to another informant since the pilot weren’t Chagga and didn’t have a big farm. Future 

informant became Ana Mooshi with an agroforestry farm studied and learning about. With 

this informant three semi structural interviews were done at her farm, and one visit were also 

made for taking pictures of the farm.  

 

All interviews were semi structural interviews, interviews that got answers to the most 

necessary questions but also at the same gave chance to improvise depending on the 

																																																								
43 J. Teorell et.al, 2007, 264.   
44 Ibid, 87.   
45 Ibid, 84.  
46 Aichi Kitalyi et.al, 2013. 
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information gotten from the basic questions. Semi structural interviews were necessary in this 

study since only one agroforestry informant was used and fallow up questions were 

proceeded. 47 

 

First thing done at the informants’ farm was a mapping exercise. Through open 

observation48 with following questions a map of the farm was created to see where all the 

different crops, trees and animals were, for understanding the system better and for further 

questions to the interviews. At the farm a Seasonal Calendar about when and what crops and 

trees they sow and harvested though a year was also done, and to see why the informant had 

an agroforestry system and not conventional agricultural a list of the benefits of agroforestry 

was made.  

 

The study also used a key informant, Calyst Kavishe, both agroforestrer and former forest 

manager in Babati, and Chagga. The key informant helped with information not understood or 

needed to know more about. He gave information about the meaning and linking between the 

different crops and trees, and about agroforestry. A trip to his agroforestry home garden and 

his agroforestry city-plot were as well done to learn more and clarify questions. One interview 

was also made with the village VEO (Village Executive Organiser) of Himiti, Paulo Jacabo 

Amimi, for information about the village.  

 

In the study different methods have been done trough triangulation49 using secondary data 

review, pilot interview, semi structural interviews with informants, observation, field 

assistant, and key informant to get several angles of the information wanted and needed. Back 

in Sweden questions has been given to the field assistant to make some information clear with 

informant Ana Mooshi, and mail contact with the key informant has also been in progress for 

further information.  

 

Method critique 

	

There were sometimes lack of information and understanding during interviews. There were 

interviews when a question was skipped because of the lack of understanding in the 
																																																								
47 J. Teorell et.al, 2007, 89. 
48 Ibid, 88.	
49	Judith Bell, 2007, 116. 
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translation, and information got lost because of problems in translation. Missing information 

happened with Ana Mooshi and the field assistant, and to resolve the questions were 

sometimes triangulated with the key informant regarding her farm and agroforestry. The key 

informant was used for deeper information about agroforestry besides information about the 

farm from the informant, and he could also confirm questions. The ability to visit and verify 

the material and information gotten was also offered after the first visit at the informant farm 

and was making use of further on during the three weeks when needed. The key informant 

and visits to the farm helped but regardless of this the fieldwork was in progress for three 

weeks and back home some information may not have been enough.  

 

Delimitations  

	

In Babati the fieldwork was in progress for three weeks, a short time to generalize how 

sustainable agroforestry is in Babati, and a short time to compare different agroforestry 

systems or to compare different agriculture systems in the area. This study did not observe 

and learn about conventional agriculture or ecological agriculture, but low input agriculture 

and environmentally friendly agriculture. The aim of this study was to examine one 

agroforestry farm to look deep into one agroforestry system. To look at only one farm makes 

this study non-generalizable, but increase the reliability of the information presented of the 

agroforestry system. Looking deep in to one agroforestry system increase the reliability.   

 

As research in one agroforestry production system this study cannot either show or prove 

that other agroforestry systems would contribute to these needs in the same way. This study is 

a qualitative case study that had the aim just to search deep in to one agroforestry farm to see 

what it alone could show about if and how sustainable agriculture could appear in Babati.  

 

 

 

 
	
	
	
	



	 22	

Result 
 

Living in Tanzania Ana Mooshi and her family took knowledge from Africa’s biggest 

mountain, Kilimanjaro, and took it to Mt. Haraa in Babati to grow crops and trees like maize 

and bananas together with natural trees in an agriculture having accommodation for the 

ambient environment and still being profitable. Knowledge about agroforestry home gardens 

brought them growing fruit trees, trees and crops, keeping natural trees beneficial for the 

farm, and having animals that produce food and manure.50  

 

I will in this part present my information received from the interviews about how an 

example of an agroforestry system can appear, and its environmental impacts through pictures 

over the farm presenting how the farm is divided in different areas with different crops, trees 

and animals, on the farm list that shows what trees, crops and animals they have, trees and 

use list, selling and buying list, seasonal calendar showing sowing/planting and harvest over 

a year, and a Benefit list that shows thru ranking good and bad why they do agroforestry and 

not conventional agriculture, and also pictures showing the linking between crops, fruit trees 

and natural trees. This is presented together with text showing the linking of the different 

crops, trees and animals, why my informant have a agroforestry system, with examples of 

how this agroforestry system can meet todays environmental problems within agriculture.  

  

Ana Mooshis agroforestry production of trees, crops and animals extends over 15 acres and 

these are divided in four areas with different purpose on the farm:  

 

- 4 acres maize and pigeon peas. At this area there is also grevillea trees, one mango tree, 

natural trees like Mringaringa tree, Jatropha bushes, and an anthill.  

- 5 acres fruit trees around the house with bananas, avocado, oranges, tarangines, lemon, 

mango, papaya, coffee, maize, and jatropha bushes. There are also animals: cows, goats, pigs, 

and chickens.  

- 3 acres grasses and stones.  

- 3 acres of natural forest.  

 

																																																								
50 Ana Mooshi, 2016-02-22 
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Picture 3: Photos taken at the farm 
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The farm is divided in to different areas, with fruit trees and animals near the house and maize 

more exposed reachable for the sun further from the house area. Maize is shared with pigeon 

peas and some grevillea trees welcomes on the way up to the house and also divides against 

the other farm beside. The Grevillea trees are used as boundary to the neighbours land, and to 

have for timber. They also make contours preventing soil erosion when planted in the maize 

field. At these contours and by the boundary they also plant fodder grasses. Some Jatropha 

bushes stand by the road near the maize and pigeon beans near the driveway up towards the 

house, and these are for their fruit seeds that are used to make soap, and the branches that can 

be used to heal wounds. More jotropha bushes are found around the area above the house. 

Beneath the maize, pigeon peas and jatropha bushes there is a heap of soil, an anthill, which 

they use for making bricks. Around the house they have their fruit trees, and here they also 

have their animals. From the animals they use cows and goat for milk, meat, and biogas, and 

calves they can sell. Chickens are for meat and eggs, and pigs for meat. Around the farm there 

is also different grasses and herbs for tee and for healing wounds. There is a section with 

grasses and stones at the farm and some of the grass is elephant grass for the cows. The three 

acres of natural forest is used as a peaceful place, a place to breathe. From there you can look 

up towards the house area with all trees, with a lot of bananas and maize, avocado trees and 

natural trees, and at the same time there is a view over others agroforestry systems near and 

down over the village. Between and beneath the house area and the forest there are grasses 

and small bananas that don’t grow that big, but are used for beer making. Everything on this 

farm is used for the survival of Ana Mooshi and her family, the survival of the farm, and 

when that is archived almost everything is for sell, and the farm goes well economically.51   

 

 

 

 

 

 

 

 

 

 

																																																								
51	Ana Mooshi, 2016-02- 22.  
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Following are tables giving more information about the farm.  

 

Table 1. Different fruit trees, trees, crops and animals that grow and live at their farm. 

 
On the farm  		 		 		 		

	 	 	 	 	Fruit trees Trees/Bushes Crops Animals 
	

	 	 	 	 	Banana	 Grevillea	 Maize	 Togan	goats	
	Orange	 Miombo	 Beans	 Fresian	cows	
	Lemon	 Jatropha	 Pigeon	peas	 Hybrid	chickens	
	Lime	 Mninga	

	
Pigs		

	Tarangines	 Mringaringa	
	 	 	Avocado	 +	more	natural	
	 	 	Papaya	

	 	 	 	Mango	
	 	 	 		

	
	 	 	 	Table 2. Trees and bushes on the farm, and their different use.  

 
Trees and bushes, and use  		

	 	Trees and bushes  Use  

	 	Grevillea,	Grevillea	robusta		 Timber,	shade,	firewood,	add	organic	matter		
Mringaringa,	Cordia	Africana	(natural	tree)	 Shade,	soil	improvement,	fodder	
Mninga,	Albecia	Versola	(natural	tree)		 Shade,	soil	improvement		
Jatropha,	Jatropha	curcas	 Fruit	seeds	for	soap,	branches	liquid	heels	wounds	
Miombo,	Brachystegia	(natural	tree)		 Shade,	Soil	improvement,	Serenity		
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Table 3. List of what they sell and buy of the farm.  
 
Selling and buying list  		

	 	 	Sell Buy 
	

	 	 	All	fruits	and	crops	 Fruit	trees	
	Timber	from	Grevillia	 Maize	seeds	
	Seeds	from	Jatropha	 Pesticides		
	Bricks	

	 	Milk	
	 	Calves	
	 	Goats	
	 	Rocks		
	 	Chickens	
	 	Egg	

	
	

	 	The fruit trees they buy are especially new good avocados, and as long as the family can cope, 

everything is for sale. 

 

Indigenous knowledge  

 

Ana Mooshi and her family are Chagga from Kilimanjaro. They moved to Babati from Moshi 

that is located near Kilimanjaro and found their current home in Himiti cheap because the 

citizens of Babati had little interest living up in the mountain. Ana already had knowledge 

about how to handle a farm from her family and the Chagga culture. In Kilimanjaro people 

have small farms with animals, which create security for the farm as income, food, and also 

create manure that is significant for arable lands. From older fathers she got the knowledge of 

mixing crops, for the reason if a family were missing any crop, they always had another crop 

to feed of. Within Chagga there is also a local believe, that without having cows in the farm 

females will not get married. It is believed that if the women do not know how to take care of 

a cow, she cannot take care of a child. This has brought the tradition on having cows to carry 

on.  
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Except knowledge from Chagga culture Ana has education about how to improve their 

farm from forestry project LAMP (Land Management Programme).52 Trough LAMP she has 

learned that it is important when you have cows, to also know how to plant. Other knowledge 

is how and why to have contours, to grow elephant grass as fodder grasses for cows, to keep 

animals, but also to prevent erosion. They have also been taught to look at agroforestry in 

another perspective then before, that the farm is not only for their family, it must also be seen 

in an economic perspective to make the farm being economically viable. Ana Mooshi also 

goes out to seminaries for further education, and other people who have wanted to know 

about agroforestry have been at their farm for knowledge. Right now how to manage the farm 

and how to plant next, it is the needs that decide.53 

 

Animal intensification  

 

The reason Ana Mooshi and her family keep animals is mainly for manure to the farm, for 

good growth of the crops and fruit trees. At the farm they have a biogas generator so they do 

not have to buy artificial fertilizers from somewhere else. The animals also bring food to the 

family and give financial income. They have Fresian cows that bring better and more milk 

then native cows, togan goats and hybrid chickens for the same reason, and pigs. They are all 

used as food for the family and sold on occasion. 54 

 

Pestprevention  

 

At the farm some crops and trees are treated with pesticides. They have had disease problems 

with maize and solved by replacing local seeds with modern. With mango they can also have 

problem with diseases and here they use pesticides on the fruit that is under attack, but during 

flowering the whole tree is sprayed. When problems with bananas they use manure down by 

the stem that is often enough, but if not they cut the tree down and plant a new one. Coffee is 

a hard crop to take care of and get many pests that they use pesticides for. 55 The key 

informant informs here about that if you have patients and wait with coffee, there is no need 

																																																								
52 Ana Mooshi, 2016-02-22. 
53 Ibid.  
54 Ana Mooshi 2016-04-12.	
55 Ana Mooshi, 2016-02-22. 



	 28	

for pesticides.56 Beyond maize, mango, bananas and coffee also oranges sometimes are 

treated with pesticides. 57 

 

Table 4. Below is a list of the farms crops and trees and when in the year that they sow and 
harvest.  
 
Seasonal calendar  		 		

 	 	 	Crops & trees Sowing/planting Harvest 
 

	 	 	 	Banana	 Permanent	 February-Mars	
	Orange	 Permanent	 February-Mars	
	Lemon	 Permanent	 February-Mars	
	Lime	 Permanent	 February-mars	
	Tarangines	 Permanent	 February-Mars	
	Mango	 Permanent	 February-Mars	
	Avocado	 Permanent	 February-Mars	
	Papaya	 Permanent	 February-Mars	
	Coffee	 Permanent	 February-Mars	
	Chilli	

	
February-Mars	

	Maize	 December	 May	
		Bean	 December	 February	
	Pigeon	peas	 December	 August/September	
	 

 
The list above show that Ana Mooshi and her family have an agriculture system with mostly 

permanent trees and bushes, and annual crops. The system shows that this agroforestry system 

is permanent and need to be taken care of all year round. Most trees they harvest in February 

to Mars in difference to maize, pigeon peas and beans. All other trees and bushes that are 

permanent need to be harvest all year round and taken care of. If they want to plant a new 

permanent tree it is done during rainy season. For bananas seeds are used from another stem 

usually in October, and coffee they prune so they will grow again usually during rainy 

season.58  

 

 

 
																																																								
56 Calyst Kavishe, 2016-02-24. 	
57 Ana Mooshi, 2016-02-22. 
58 Ana Mooshi, 2016-04-12.  
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Beneath is a ranking of benefits about her agroforestry system as agriculture.  

 

Benefit ranking 

 

+  Because of the permanent crops, bananas last for up to 6 years, and for some 

seasonal crops like maize and beans.  

+  There is shortage of land, and their land isn’t big, it is small but have good 

efficiency. Use different part for food, and for economic benefits. 

+  To always have food, there are always different crops to harvest. 

+ Always work with different crops.   

 

- Busy working at he farm. (Otherwise no really big problem, the farm controls 

itself, and everything they want they get from the farm). 59 

 

The linking between crops and trees 

 

Learning about crops and trees on the farm information was needed to know what transpired 

through the linking between those. To know about environmental benefits and to clarify 

information an interview were made with the key informant.  

 

The key informant told why they mix crops, like maize with pigeon peas at the farm. 

Maize is depending on pigeon peas, which provide nitrogen and soil conservation. Pigeon 

peas assist the maize to penetrate down thru the compacted soil using tuff roots that reach the 

water and help the roots of the maize to also reach down. In June and July leaves from pigeon 

peas fall down and empowers the soil by making humus. Pigeon peas are also security for the 

farmer if the maize does not make it till harvest. Unlike maize that is a food crop pigeon peas 

are cash crops, meaning that pigeon peas are more economically favourable. For the reason 

pigeon peas are a cash crop it is also legally and respectfully keeping away livestock from 

grazing. Pigeon peas is a multipurpose crop – fodder, produce fuel wood for cooking, fence 

material for the farm, nitrogen fixer, cash crop, they are fast growing, and keeps the livestock 

away from grazing.   

																																																								
59 Ana Mooshi, 2016-04-12.  
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Maize contrary to pigeon peas needs a lot of sun. There should not be to many trees with 

wide treetops that bring shade, and if there is their big branches have to be pruned so the 

sunlight will reach the maize. The grevillea trees among the maize and pigeon peas do not 

have wide treetops and benefit the farm more then the other way around. They use several as 

a boundary to the neighbour and a few between the crops. The trees are planted for timber, 

but while growing they also work as protection, they prevent soil erosion when planted on 

contours among the maize and pigeon peas.  

 

My key informant continue that to have trees in the farmland provide shade and shelter for 

crops, and at Ana Mooshis farm they have both natural trees and fruit trees that bring shade 

and shelter, and food to their animals that get fed with fruits and foliage from them. These 

trees can be arranged in different ways on the farm, they can make boundaries to neighbours 

as grevillea at Mooshis farm, and how many trees and where depends on if the farmer use 

machines or animal power, how much space they need between trees. Timber from the trees is 

used for construction, as on Mooshis farm all the housing for their animals are made of timber 

from the farm trees together with bricks, also from the farm. To plant and use trees on a farm 

can also reduce deforestation of the natural forest. Trees are also an economic guarantee for 

the owner because trees are valuable on the land.   

 

Fruit trees are planted close to the house, because they are valuable, so to see what happens 

around them. Among the fruit trees bananas to grow big need protection from wind, no heavy 

sun, and need deep rich soils. Bananas have got no strong stem and trees, and shelter is 

preferred. Avocado is used as protection for the fruit trees and coffee that is in need of shade; 

“umbrella trees” as avocado are good for this task. The root system of avocado and coffee 

reduce the soil from being washed away. Coffee have many roots but do no reach so far, 

Avocado on the other hand have far roots that will compete with example grevillea, coffee 

and bananas, and it is recommended that there should be about six meters between for 

example avocado and coffee, but they stand a bit closer at the farm. From the different trees 

leaves fall down and sponge, compose and become humus, and then make green manure that 

is good for the soil. Soil conservation as well creates protection from free rainfall. When rain 

falls down on leaves of trees and coffee it reduces the amount and pressure from the raindrops 

down to the soil, and makes the water penetrate down more gentle down to the soil. This also 
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benefits people when they will dig wells for water. The key informant says that at Ana 

Mooshis farm it is really land use planning with the natural trees to have for free grazing. 60 

 

Manage unexpected weather changes and climate change 

 

According to Ana Mooshi Agroforestry is perfect for weather changes, if they loose any crop 

because of changing weather, for example maize, she will harvest a lot of bananas. On their 

farm they have a lot of grasses that they can sell to people who do not have or have lost theirs. 
61 The farm also use the incoming water gentle because of no irrigation system for the crops 

and trees right now, it is only used for domestic use. Today during rain they take away 

leftovers, like banana stems from the ground, so the trees will shade the land and save water. 

During dry seasons they cover the soil with leaves, branches and resembling things to help the 

land not to dry out. To have bananas during dry season according to Ana Mooshi is also good 

since they are good at keeping water. They also work for better soils in every area of the farm. 

Now the most fertile soil is in the natural forest area, followed by the area round the house 

with all the fruit trees. A question asked in one interview was if Ana Mooshi thought that her 

land could be used in the same way within 100 years from now if they would keep using the 

land the same they do and she said yes. She says it would look the same for many years 

because the land is covered with trees, and from the trees leaves fall to the ground and 

becomes manure that profit the soil. Everything on the farm goes round in recycling. “It is a 

stable system from Kilimanjaro and the Chagga culture.” 62  

 

Summary  

 

Ana Mooshis agroforestry farm is a recycling agriculture. Everything she grow she use for her 

family and the farm, to eat, to build the house, to build shelter from the animals, to provide 

the growing and the soil, and to sell to have an economic gain. The family do not need to buy 

many things from outside because everything they need they have on the farm.  

It is not organic agriculture since they use pesticides for some fruit trees, but not for all. She 

had problems before with maize, but changed seeds, bananas can have problem but they solve 

																																																								
60 Calyst Kavishe, 2016-02-24. 
61 Ana Mooshi, 2016-03-04.  
62 Ana Mooshi, 2016-02-22.  
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that with manure from the farm. The water system is only for domestic use; the crops and 

trees utilize rainwater.  

 

The trees on the farm provide better soil, they prevent erosion that is good for my 

informants’ farm but also for people living further down the hill, protecting them from soil 

erosion. The trees also bring shelter from the sunlight and windbreak for other trees and 

crops. They have many different crops at a small area, using the land with the aim to have a 

link between the trees and crops, benefits from one another, and by this also benefit 

biodiversity. 63  

 

The system is benefitting because of different components of trees, which is important for 

the soils, and it is also good for the growing population because it can increase the farming at 

the same land and give different benefits. In Babati there are many special crops and different 

agro ecological zones give different opportunities. The key informant means that 

intensification in agroforestry systems is a must, for the economy, social, as well as the 

cultural exchange.64 

 

 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	

																																																								
63 Ana Mooshi, 2016-02-22.  
64 Calyst Kavishe, 2016-02-24.  
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Analysis  
 

The research frontier shows a distinct picture of a need for change within agriculture and crop 

and plant production, for sustainable food production and to preserve resilient ecosystems, 

and minimize harming the environment. They all make it clear that to achieve sustainable 

agriculture the key is to engender fertile soils. A fertile soil together with a variety of crops, 

trees and animals creates biodiversity, and a low-input of fertilizers and pesticides are highly 

recommended. The agroforestry farm studied seems to meet this need in many areas. 

Presented below are different parts that the agroforestry system studied entails for a 

sustainable agriculture. How the research frontier and the farm integrate within science and 

natural action taken in Babati, to answer my research questions and now tell if, and in what 

ways, the agroforestry farm studied can present needs for a sustainable agriculture.   

 

Biodiversity   

 

As seen in Table 1 and the illustration of the farm in the result the farm studied has many 

different fruit trees, trees and crops, together with animals. With these integrated together it 

creates a benefitting agriculture system with high biodiversity,65 as Kassam et.al, (2013) 

describes diversification of species as an important factor on a farm. 66 Kassam et.al, (2011) 

described the important of having both annuals and perennials with including trees, bushes, 

crops, and pastures to increase crop nutrition and to enhance system resilience, and as seen on 

Ana Mooshis farm this seems to be reality. On the farm there are perennial fruit trees and 

natural trees with annual crops like maize, pigeon peas and beans, and bushes and animals. 

Stein Bachinger et.al, (2013) presented the important of legumes combined with cereals and 

root crops, which at the farm is made trough legumes mixed with maize benefitting the maize 

with nitrogen and humus production, and fertile soil.  

 

The farm has no boundaries against wild animals and according to Ana Mooshi the farm 

did benefit other wild animals around the farm since she has had visit from different birds, 

monkeys, and dig digs. They have also many different grasses and herbs round the house area, 

the fruit trees bloom at different times and attract bees. Having contours and preventing soil 

																																																								
65 Richard. L. et.al, 2013.  
66 Amir Kassam et.al, 2011. 	
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erosion, having legumes and trees that keep good soil fertility, and by water recharge on the 

farm, this also benefit ecosystem services and helps conserving biological diversity and 

preventing habitat loss around the ecosystems on the farm.   

 

Soil fertility  

 

Ana Mooshi and her family have an agroforestry system with many trees having roots that 

can reach far down to keep nutrients for the trees and reach water. Where they have maize 

they mix with pigeon peas that brings nitrogen to the soil and prevent soil erosion because of 

their long and strong roots, which applies to grevillieas to in the maize field. The informant 

knows that at the farm the different areas has different soil fertility with the best according to 

Ana Mooshi in the natural forest area, fallowed by the area around the house with trees and 

fruit trees. To have a fertile soil on their farm the family put leaves and branches that 

decompose to humus. They have a biogas generator and make soil conservation through 

manure that is spread across the area from the animals, together with the green manure. 

According to Stein-Bachinger et.al, (2013) this presented of the farm create soil fertility that 

is a key component for sustainable agriculture. To achieve a good balanced relationship 

between the soil, crops and plants, animal husbandry is important, and the farm studied have 

cows, pigs, goats and chickens, for food and benefitting the farm recycling system. Stein-

Bachinger et.al, (2013) also present that the animals should be able to express their natural 

behaviour and that the living conditions and environment suit the different species and their 

separate needs. At the farm the animals were at every visit in their stables, except the chickens 

that could walk around, and the calf that also was free.   

 

A healthy soil is also vital for out water resources. Reynolds et.al, (2015) presents that 

reducing water runoff and using  accessible water resources can improve the water 

management. At the farm the informant had no irrigation system for all trees and crops, but 

utilized rainwater during rainy seasons, and covered the ground and soil during dry season to 

save water in the soil so the soil wont dry out.        

 

In this agroforestry system there were neither no use of tillage, both Stein-Bachinger et.al, 

(2013) and Kassam et.al, (2013) present to minimize use of tillage for soil conservation, by 

helping to maintain soil structure and soil organic matter. To limit the mechanical soil 
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disturbance can result in loss of CO2  and oxidation of organic matter, but at the farm studied 

no tillage is used and the soil will not be disturbed.  

 

Pest Control 

 

The research frontier also wants a low input of fertilizers and pesticides to protect the soil, 

water resources and species that could else be affected. The family use pesticides for maize, 

mango, coffee and sometimes oranges. The bananas can be attacked but there the family solve 

the problem with natural solutions. Reynolds (2015) present that farmers should not over-use 

fertilizers, 67 and Stein-Bachinger et.al. (2013) indicate the importance of precautions before 

taking action with chemicals.68 At the farm there is no use of pesticides of bananas even 

though they can be attacked. When there are problems with mango only the affected fruit is 

sprayed, if the tree is not flowering because then the whole is fixed. Looking at Table 1 in the 

result what seen is that even if the family use pesticides on some fruits and crops there are 

more that cope without. The key informant told that coffee could manage without pesticides if 

there is patience and having the ability to have a few bad coffee seasons, but at the farm 

studied pesticides are being used for coffee.  

 

Sustainable Land Use 

 

Todays research frontier shows that agriculture taking care of the soil should be using 

legumes, minimize tillage, be carful with pesticides, use livestock and manure, crop rotation, 

biodiversity of species, and deep rooted crops and plants, as perennials. The farm studied is 

using pigeon peas, using no tillage, are being careful about pesticides, use animals and 

manure, mix maize with pigeon beans, have many different crops, trees and animals, and yes, 

deep rooted crops like pigeon peas and perennials like grevillea, all fruit trees, and natural and 

indigenous trees. The agricultural system also uses the rainwater effective since having no 

irrigation system except for domestic use. Heckman (2015), presents that trees can together 

with soils, crops, plants, animal and people make sustainable ecosystems.69 Schoeneberger 

et.al, (2012), did also presented that trees are a safety against weather changes like droughts 

																																																								
67 Travis W. Reynolds et.al, 2015 
68 Karin Stein Bachinger et al, 2013. 
69 Joseph R. Heckman, 2015.  
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because of better access to water and nutrient, and that deep-rooted trees among annuals can 

extract for pools of resources and resources that could else be lost from the system. Using 

natural trees in agriculture also reduce the pressure on the forest. Having trees on the farm 

creates no need in cutting down forest trees.70 

 

Climate change  

 

According to Ana Mooshi the farm can adjust when sudden weather changes occur or if the 

climate change, the farm can adjust between rainy season and dry season.71 The farm does 

cero tillage that both Stein-Bachinger et.al. (2013), and Kassam et.al. (2011) presents as a 

recommendation if caring for a living and resilient soil. This agroforestry system then keeps 

the carbon in the soil. Since the farm holds many different trees and crops there is also a high 

uptake of carbon from the air and kept in the fertile soil.  

 

In my theoretical framework under Deep roots combined with trees the research frontier 

tell about the important of having deep rooted crops and trees for a good environment around 

the root-zone that will benefit the crops and trees with nutrition uptake and water capture, 

being more alike “forest floors”. At the farm studied there are many fruit trees, natural trees 

and mixing of maize and pigeon peas. Trees at the farm also give shelter from the sun and 

serves as wind brakes for smaller trees, bushes and crops. Many banana trees on the farm had 

bigger trees around them because they had to be protected from the wind according to Ana 

Mooshi. The avocado trees also give shade and windbreak for coffee and other smaller fruit 

trees by the house. 

 

 

 

 

 

	

	

																																																								
70 Calyst Kavishe, 2016-02-22. 	
71 Ana Mooshi, 2016-02-22.  
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Summary and conclusions  
 

My research question: How can the studied agroforestry farm present sustainable agriculture 

according to what needed as presented by the research frontier? The answer is that the 

agroforestry system studied for this thesis seems to answer many of the needs for a 

sustainable agricultural production system, presented by the current research frontier. With 

the main importance to obtain soil conservation, healthy and fertile soils with organic matter 

and with resilient ecosystems, and to have crop diversity the reasonable interpretation is that it 

is achieved at the studied farm through the high biodiversity with mixing crops, fruit trees, 

natural and indigenous trees, and by the animals on the farm. The use of no tillage, low input 

of pesticides and no input of fertilizers should maintain the soil structure and keep organic 

matter in the soil. Not only does this create a sustainable agriculture within the production 

system, but it could also be resistant against not only the seasonal weather changes in 

Tanzania but maybe even against future climate changes. As it seems this agroforestry system 

keeps trees that are good for the global and local environment by taking care of the carbon in 

the air and preserving in the soils trough carbon sequestration. Locally it prevents soil erosion 

protecting both their soil and soil further down the hill. The agroforestry system also provides 

shade and windbreak that could benefit against stronger winds and stronger sunlight within 

future weather and climate changes.  

 

Two of the major problems within agriculture are the loss of agricultural area because of 

soil degradation and erosion, and the decrease in the varieties of crops and livestock 

produced. The agroforestry farm studied prevents soil degradation and soil erosion by 

contours and deep-rooted crops and trees, creating fertile soils. At the farm there is attention 

on economic gain but there is at the same time low environmental impact, and the reasonable 

interpretation is that to increase crop yields in the agroforestry system it would still make the 

agroforestry system a sustainable agriculture production system, because of the trees, and the 

varieties of species that creates fertile soils. The farm studied is a recycling agriculture where 

everything is associated together in the system. This farm is far away from cultivating 

monoculture, instead they have high crop and tree diversity. The animals of the farm are 

though not many indigenous but hybrid mostly for more and better milk.  

 

The informant has knowledge about agroforestry from her ethnicity as Chagga and 

traditions from Mt. Kilimanjaro, and welcome new knowledge by going to seminaries. To 
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have ancient knowledge and wanting to know more gives me the reasonable interpretation 

that it must benefit their farm. To also live in a place with annual major weather changes 

gives them the knowledge of droughts and flooding, knowing and learning what crops and 

trees to cultivate for best result. The heritage knowledge together with new knowledge and 

the tradition in keeping natural and indigenous trees gives me the reasonable interpretation 

being the reason for sustainability on the studied farm.  

 

Even if this agroforestry farm now seems to meet many of the research frontiers need for a 

more environmentally friendly agriculture the study was still only counted to a few weeks, a 

short period of time to be able to get a wide and all real picture of everything at the farm. 

With the information given agroforestry systems could though be useful agricultural 

production systems to do further research on, to see what could be taken from agroforestry to 

get closer to agriculture sustainability all over the world. This study contributes to research by 

evidencing previous research about agroforestry as sustainable agriculture. Further research 

and action is now recommended to make agricultural production systems a part of landscape 

planning, to decrease negative environmental impact, and to come closer to a natural system 

within agriculture.  
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