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Evaluate the factor which influence on the land management and the soil fertility 

in Chagga’s traditional agriculture in Mt. Kilimanjaro 

 

Yuri Ichinose1 

 

Ⅰ. Summary 

 

People living in Mt. Kilimanjaro are called "Chagga". They run traditional agriculture that effectively utilizes 

limited resources and agricultural land in mountainous areas. It is characterized by crop and tree cultivation 

and livestock breeding around the house, named home garden. Perennial crops such as bananas (staple food) 

and coffee (cash crop), and trees which provide firewood and fodder, are mixed. Livestock manure and feed 

residues are used as organic fertilizer and the crop residues are used as livestock feed. Chagga’s traditional 

agriculture based on dynamics of the diverse organic matter was certified as globally important agricultural 

heritage system (FAO, 2011). However, in recent years, the function and structure of Chagga’s traditional 

agriculture have changed due to the shortage of agricultural land caused by population increase, urbanization 

and market economy penetration. Moreover, it raised a concern that the sustainability of their traditional 

agriculture has been declined (Soini, 2005). In this study, the influence of various changes surrounding 

Chagga on their land management and soil fertility of their traditional agriculture was evaluated by a 

participated survey, interview survey and soil sampling and analysis. 

The results of this research showed that the land management of Chagga’s traditional agriculture closely 

interrelated to the various factors such as households conditions such as farm size, yield of crops, character 

of each crops, domestic economy, family size and personal taste, and the socio-economic conditions such as 

population increase, market price, market demand and development of transportation network and technology. 

The traditional agricultural style centered on banana-coffee cultivation seems to be changing with the decline 

of coffee cultivation due to decreased coffee prices in the global market and increased pesticide price. On the 

other hand, the banana cultivation is considered to continue for the purpose of stable consumption among the 

village and stable cash income from the market. The results also showed how the Chagga people understand 

each type of banana deeply. They have selected banana type for cultivation based on ease of cultivation, 

market demand, traditional usage 

 and personal preference. However, the demand for maize for daily food was increasing more and more in 

the study site. The increasing of demand for maize may resulted in increase of maize cultivation even in the 

home garden, and it would expand in the future due to the decreasing of low land farm size. Expansion of 

maize cultivation in the home garden is directly related to the declining of banana-coffee cultivation. As a 

result, there is a concern that the traditional agriculture system based on cycling of organic resources between 

banana cultivation and livestock breeding will be changed in the future. 

                                                        
1 1Graduate School of Global environmental studies, Kyoto University, Sokoine university of agriculture in Tanzania, from 28th 

October 2017 to 10th January 2018 
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This result can contribute to achieve the SDG2 pursues to ‘end hunger, achieve food security and improved 

nutrition and promote sustainable agriculture’ by understanding the factor which affect the land management 

of small holder which has play a critical role in sustainable agriculture. This result on Mt. Kilimanjaro is also 

expected to be a good model to evaluate the sustainability of small farming all around the world. 
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キリマンジャロ山チャガ民族の伝統農業における農地管理と土壌肥沃度を規定する要因の解明 

 

一ノ瀬侑理 1 

1京都大学大学院地球環境学舎、ソコイネ農業大学、2017年 10月 28 日から 2018 年 1月 9日まで 

 

タンザニア北東部に位置するキリマンジャロ山には「チャガ」と呼ばれる人々が住んでいる。彼らは、山麓

部の限られた資源と農地を効率的に利用した伝統農業を営んできた。彼らは家屋に隣接するホームガーデン

と呼ばれる小規模な土地で、農作物と草木栽培、家畜飼育を同時に行っている。ホームガーデンでは、彼ら

の主食であるバナナ、換金作物であるコーヒーなどの多年生作物と、薪や資材となる樹木が混植されており、

収穫後の作物残渣は家畜の飼料として家畜飼育に利用される一方で、家畜ふんや飼料残渣は有機肥料として

作物栽培に利用される。多様な有機物循環を背景にしたチャガ民族の伝統農業は、FAOにより世界重要農業

遺産にも認定されている。しかし近年、山麓部における人口増加、都市化や市場経済の浸透などにより、チ

ャガ伝統農業の機能や構造が変化し、彼らの伝統農業の持続性が低下することが懸念されている（Soini, 

2005）。そこで本研究では、チャガ民族を取り巻く様々な環境変化が、彼らの土地管理方針や土壌肥沃度に

与える影響について、現地参与観察、インタビュ―調査、土壌物理化学性分析、を行うことにより評価する

こととした。 

調査の結果、農地管理方針は、農家世帯の特性（農地面積、作物収量、作物の特性、世帯収入、家族構

成、個人の嗜好など）と、地域を取り巻く社会経済の状況（人口増加、市場経済、市場需要、交通網拡大、

技術導入）によって直接的に影響を受けていることが明らかとなった。特に、近年の世界市場におけるコ

ーヒー価格の下落と国内における農薬の価格高騰により、調査村内ではコーヒー栽培を減少もしくは中

止する農家が増えており、1930 年以降継続してきたバナナとコーヒー栽培を中心とした彼らの伝統農業

構造を大きく変容しているようであった。一方で、バナナは、村内と市場における需要が安定しており、

今後もバナナ栽培は継続していくと考えられた。農家はバナナの栽培に関して、栽培しやすさ、市場需要、

伝統的利用、個人の嗜好、を背景に、バナナに対する豊富な知識と経験に基づき栽培品種を決定している

ことが示唆された。しかし、トウモロコシもバナナ同様、主食としての需要が高く、近年の人口増加に伴

う農地面積の減少が続く中では、今後ホームガーデン内でのトウモロコシ栽培面積の割合が拡大するこ

とが予想された。ホームガーデン内におけるトウモロコシ栽培割合の拡大は、バナナ－コーヒー栽培割合

の減少に直結しており、今後、バナナ栽培と家畜飼育の有機的つながりを中心に発達してきた彼らの伝統

農業システムが変容することが考えられた。 

本研究は、持続的農業の構築において重要な役割を担う小規模農家の農地管理方針に影響を与える因

子について包括的に理解することにより、SDGs2 に掲げられる「飢餓に終止符を打ち、食料の安定確保と

栄養状態の改善を達成するとともに、持続可能な農業を推進する」の達成に貢献することが期待できる。

また本研究結果は、その他の地域における小規模農業の持続性評価において有益な情報を提供すること

が期待される。 
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Ⅱ. Research Activity 

 

1. Introduction 

 

People living in Mt. Kilimanjaro are called "Chagga". They run traditional agriculture that effectively utilizes 

limited resources and agricultural land in mountainous areas. It is characterized by crop and tree cultivation 

and livestock breeding around the house (Fernandes et al., 1984). Perennial crops such as bananas (staple 

food) and coffee (cash crop), and trees which provide firewood and fodder, are mixed. Livestock manure and 

feed residues are used as organic fertilizer and the crop residues are used as livestock feed. Chagga’s 

traditional agriculture based on dynamics of diverse organic materials were certified as globally important 

agricultural heritage system (GIAHS) (FAO, 2011). However, in recent years, the function and structure of 

Chagga’s traditional agriculture based on the cycling of organic materials between banana cultivation and 

livestock breeding, have changed due to shortage of agricultural land due to population increase, urbanization 

and market economy penetration, and there is concern that the sustainability of their traditional agriculture 

has been declined (Soini, 2005). The loss of sustainability of their traditional agriculture directly affects the 

livelihood and natural ecosystems on Mt. Kilimanjaro. 

Soil fertility is the factor that represents the carbon and nutrient status in the soil, in other words, the 

sustainability and the productivity of the land. Soil fertility in agricultural land is strongly affected by farmer’s 

land management such as amount and type of fertilizer application, type of crop, intensity of tillage and 

mulching, and land management is the influential factor for soil fertility. In case of small-farmers such as 

Chagga people, land management depends on the individual farmers and is affected by household 

characteristics (e.g. family size, livelihood and land size), and surrounding socio-economic changes (e.g. 

population increase, market price change etc.) (Mowo et al., 2006). Therefore, this study will evaluate the 

influence of various changes surrounding Chagga on their land management and soil fertility of their 

traditional agriculture. 

 

2. Materials and Methods 

 

(1) Study site 

The research village is a part of Kilema Kaskazini ward located on the southern slopes on Mt. Kilimanjaro in 

northeastern Tanzania (3°16′56″S, 37°28′49″E) (Fig. 1). The elevation is 1600 m a.s.l.. The rainy 

season is bimodal; the long rainy season is from March to May, and the short rainy season is from November 

to December. Annual rainfall at 1500 m a.s.l. on the southern slope is 1500-2000 mm and mean annual 

temperature is 19.0℃ (Hemp, 2006). The main soil type is classified as Andosols (Zeck et al., 2014). The 

number of population of the research village is 1343 and the number of households is 307 in total (Kilema 

Kaskazini village office, 2012). 

 

(2) Interview survey about the traditional agriculture and soil sampling 

Thirty one households were interviewed in from November to December of 2017 to get detail information 

about their traditional agriculture including yield and income from crops. Interview survey was conducted by 

face-to-face interview based on questionnaire sheet (Appendix 1) and note book to collect both qualitative 
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and quantitative data with an interpreter. 

Next, to understand the relationship between land management and soil fertility, soil samples (0－15 cm) 

in each home garden were collected by using an auger from 31 households where interview survey conducted. 

All soil samples were air dried and sieved to pass 2mm in Soikoine university of agriculture and brought to 

Japan. Soil physico-chemical properties, such as soil carbon and soil nutrients will be analyzed at Kyoto 

university from April to June 2018. 

 

(3) Interview survey about the banana cultivation 

To identify the factor related to their selection of about 12 typical banana types for their home garden (Table 

1) (Kubo et al., 2016), 12 households were interviewed in December of 2017. The interview was conducted 

by face-to-face interview based on a questionnaire sheet.  

 

(4) Tasting test of bananas 

To understand the relationship between the Chagga people and banana by quantitatively, the tasting test of 

bananas were conducted in December of 2017. Four typical type of bananas (Mchare, Mnyenyele, Kisasa, 

Ndishi) were taken from one home garden. Banana samples were peeled, washed with water and boiled for 

20 minutes with a gas cooker. After that, banana samples were chopped in small pieces and used for taste test. 

The test was conducted for the sweetness, astringency, softness, and preference by tasting test sheet 

(Appendix 2) by 10 villagers. Mchare was adopted as a standard, and tasting test was conducted based on a 

relative evaluation.  

 

 

3. Livelihood and traditional agriculture 

 

(1) Results  

a) Land usage 

The Chagga home garden is stretching the upper slopes of the Mt. Kilimanjaro (1200－1800 m a.s.l.). They 

cultivate mainly perennial crops such as banana (Musa spp.) and coffee (Coffea arabica), annual crops such 

as maize, beans and taro, trees and grasses, and keep livestock such as cattle and goats in the home garden. 

Many of them have another land called ‘kikamba’ in lowland area (900－1200 m a.s.l.) located 10 km far 

from their home, where they intensively cultivate maize, beans and sunflower with chemical fertilizer. The 

average home garden size was 0.30 ha with a range of 0.1 to 0.7 ha measured by GPS in 2017 for 31 

households. This was about half of 0.56 ha that Soini reported in 2005. The decline in coffee prices in the 

global market and increase in pesticide price for coffee tree had an impact on their agriculture. In accordance 

with the interview pre-survey in 2015, 68% of total households of 145 households had stopped or reduced 

coffee cultivation. Instead of coffee, the area of cultivation of bananas, maize and fruit trees had been 

expanded. Some area in the home garden was diverted for only maize cultivation, since maize cultivation 
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could not mix with banana and coffee cultivation for the necessity of sunlight. In my recent interview survey 

for 31 households in 2017, 58% of household have kept kikamba at lowland and the average size was 0.32 

ha. This was also smaller than Soini’s report in 2005. 

b) Crop yield from home garden and kikamba 

Table 2 presents crop yield from home garden and kikamba including banana, coffee, maize and beans from 

31 households in 2017. Nineteen households continued coffee cultivation, 23 households kept kikamba, and 

24 households got income from an off-farm job. The average yield of bananas during rainy season was 14 

bunch ha-1 week-1 and it was twice of drying season. Consumption per capita of banana was about 660 kg yr-

1, which was much greater than that of an average of Tanzania (280－500 kg yr-1). The banana yield was 

same as the household with coffee cultivation (11 bunch ha-1 week-1) and the households without coffee 

cultivation (10 bunch ha-1 week-1). On the other hand, the maize and beans yield from home garden of the 

household with coffee cultivation were 78% (180 kg ha-1 yr-1) and 73% (67 kg ha-1 yr-1) that of household 

without coffee cultivation (232 kg ha-1 yr-1 for maize and 92 kg ha-1 yr-1 for beans). The amount of personal 

consumption per capita of maize and beans of households with kikamba were 63 kg person-1 yr-1 and 16 kg 

person-1 yr-1, respectively. On the other hand, households without kikamba, the consumption was 22 kg person-

1 yr-1 for maize and 6 kg person-1 yr-1 for beans, respectively.  

c) Income from crop from home garden and kikamba 

Figure 2 presents income from each crop from home garden and kikamba of 31 households in 2017. Income 

from banana sales accounted for 60% on average of total income from all the crop grown in home garden and 

kikamba. In case of the households with coffee cultivation, income from coffee sales accounted for 29% on 

average (with a range of 4% to 100%) of total income all the crop grown in home garden and kikamba. The 

income of households with coffee cultivation from banana sales was 52% on average, while households 

without coffee cultivation accounted for 72% of all the crop grown in home garden and kikamba. In case of 

the households with kikamba, income from crop sales from kikamba accounted for 18% on average. Figure 

3 presents the balance of income from kikamba (selling of maize and beans) and expenditure for kikamba 

(for transportation, labor, seed, fertilizer, and rent of tractor) of 23 households with kikamba. From this result, 

the expenditure was larger than income for 17 households. 

d) Frequency of appearance of banana, maize and rice for daily meal 

The interview survey was conducted about the daily meal (lunch and dinner) for 100 villagers in 2017. 

According to the interview survey, seven types of Chagaa's traditional meal made from banana were found, 

while maize was only one. Maize was often eaten as an Ugali which is staple food throughout Tanzania rather 

than traditional meal after introduced milling machines in this village 20 years ago. Figure 4 presents the 

frequency of appearance of banana, maize, and rice to the daily meal. From this result, banana accounted for 

42%, maize was 44%, and rice was 14% of daily meal. 

e) Preference for staple food 

The interview survey was conducted about the preference for staple food including banana, maize, and rice 

for 90 villagers (48 villagers are male, 42 villagers are female) in 2017. Figure 5 presents the preference for 
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staple food. From this result, banana was most preferred staple food (40%), followed by Maize (36%) and 

rice (24%). By gender, the ratio of male and female who liked bananas was almost same. On the other hand, 

the ratio of male who liked maize was twice than that of female. Rice was preferred by children, while banana 

and maize were preferred by adults. 

 

(2) Discussion 

In this study, the decline of home garden size per household has found due to increasing population. The 

traditional banana-coffee home garden was still continuing, but coffee cultivation itself had been decreasing 

due to the decline in coffee prices in the global market and increase in pesticide price. On the other hand, 

banana was still an important staple food for Chagga people, though the frequency of appearance of banana 

for the daily meal had decreased compared to the old days. The results also showed that banana became an 

important cash income source from crops for all households with or without coffee cultivation. This is 

probably because of the expansion of the banana market owing to the development of the transportation 

network and the expansion of consumption caused by the urban population increase. The stable consumption 

among the village and stable cash income from the market are considered as a motivation to keep growing 

banana in this area. Our results also showed that maize was becoming a staple food in this area. This is 

probably because of the exchanges with various regions due to the development of the transportation network, 

the changing eating habits and the introduction of machines. The kikamba size also has tended to decline. 

The results showed that kikamba has played an important role in producing maize and beans for self-

consumption. However, it seemed difficult to get profit from kikamba. The households without kikamba are 

presumed the need to more cash income to buy maize and beans for their consumption. The increasing of 

demand for maize may resulted in increase of maize cultivation even in the home garden, and it would expand 

in the future due to the decreasing of kikamba size and high cost for maintaining kikamba. 

 

 

4. The Chagga people and banana cultivation 

 

(1) Results  

a) Factors related to the selection for banana cultivation 

The interview survey was conducted about the characteristics of each banana, frequency of cultivation, 

market demand, personal preference about 12 banana types for 12 households in 2017 to identify the factors 

related to the selection for banana cultivation. Based on the interview survey, Mchare was the most traditional 

type of banana for cooking around this area. The Mchare was more suitable to cultivate in this area and easy 

to get new banana trees. It was used for almost all traditional meals of Chagga. The Kisasa introduced 20 

years ago in this area, is strong against pests, growing fast and strong for wind with the low height. The 

Mnyenyele is the best banana for the Chagga people, however the cultivation is much more difficult than 

other types. The Ndishi also is the most traditional type of banana around this area for making local brew 
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called mbege. The mbege is drunk frequently on a daily basis and is provided for celebrations and funerals 

traditionally by the Chagga people. Based on the interview survey, Mchare was the most cultivated type, 

followed by Kisasa and Ndishi. The Kisukari, Matoke and Mnyenyele were cultivated in small amounts, while 

other types were very few. The Mchare and Kisasa are the largest types to be shipped to the market, followed 

by Matoke, Ndishi, Mnyenyele and Kisukari. The Kisasa have a large demand from urban areas as a fruit. 

Market price is highest for Mnyenyele, followed by Mchare, Matoke and Kisasa. Almost all villagers 

preferred Mnyenyele the most, followed by Mchare and Matoke. The Kisasa did not prefer much in this 

village.  

b) Characteristics of taste of Mchare, Mnyenyele, Kisasa and Ndishi 

Table 2 presents the characteristics of taste of Mchare, Mnyenyele, Kisasa and Ndishi. The sweetness did not 

differ greatly in Mchare and Mnyenyele, while Kisasa was little sweeter than Mchare. On the other hand, 

Ndishi was much less sweeter than that of other 3 types. The astringency did not differ greatly in Mchare and 

Kisasa, and Mnyenyele had a bit less astringent than Mchare. On the other hand, Ndishi had a much 

astringency. The softness did not differ greatly in Mchare and Mnyenyele, while Kisasa was little softer and 

Ndishi was much softer than that of Mchare. The Mchare and Mnyenyele did not show a big difference in 

sweetness, astringency and softness. However, Mnyenyele was estimated for as the most preferred, Mchare 

and Kisasa were the second most preferred, and Ndishi was the last for the total evaluation. 

 

(2) Discussion 

The results showed that the selection of banana type for cultivation is made based on ease of cultivation, 

market demand, characteristics of each banana and personal preference. The Mchare has been selected for 

the cultivation due to the easy for cultivation, the stable demand from the market and the good taste with any 

traditional meals. The Kisasa has been preferred to cultivate more in recent years due to the strong resistant 

to disease, growing fast, increasing market demand and the normal taste. The Mnyenyele is the type of banana 

which was most preferred by villagers, trading at high prices in the market. Although cultivation of Mnyenyele 

is quite difficult, it is considered that the cultivation will continue in the future even small amount. The Ndishi 

has been selected for the cultivation due to the easy for cultivation, the resistant to disease, the good 

characteristics for making brew and stable demand for traditional usage. The Chagga people has maintained 

several types of banana and developed own banana culture based on both their own experience and current 

situation. 

5. Conclusion 

 

In this study, factors related to the policy decision on traditional agriculture and banana cultivation in Mt. 

Kilimanjaro were evaluated by recording observations, conducting interviews and performing on-site trials. 

The results showed that land management of Chagga’s traditional agriculture was directly related to the 

households conditions such as farm size, yield of crops, character of each crops, domestic economy, family 

size and personal taste, and the socio-economic conditions such as population increase, market price, market 

demand and development of transportation network and technology. The traditional agricultural style 



9 

 

centered on banana-coffee cultivation and livestock breeding based on the organic materials cycling seems 

to be changing with decline of coffee cultivation due to decreased coffee prices in the global market and 

increased pesticide price. On the other hand, the banana cultivation is considered to continue due to stable 

consumption among the village and stable cash income from the market. The results of this research also 

showed how the Chagga people understand each type of banana deeply. They have selected banana type for 

cultivation based on ease of cultivation, market demand, characteristics of each bananas and personal 

preference. However, the demand for maize for daily food was increasing more and more in the study site. 

The increasing of demand for maize may resulted in increase of maize cultivation even in the home garden, 

and it would expand in the future due to the decreasing of kikamba size. Expansion of maize cultivation in 

the home garden is directly related to the declining of banana-coffee cultivation. As a result, there is a concern 

that the traditional agriculture system based on cycling of organic resources between banana cultivation and 

livestock breeding will be changed in the future. 
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Table 1. Name and main usage of                      Table 3. Characteristics of the taste of 

banana varieties found in the research field         4 types of bananas (n=10). 

                                                

 

Table 2. Crop yield from home garden and kikamba of 31 households. 

Local name Main usage

Irongo Cooking

Kisasa Cooking, Fruit

Kisukari Fruit

Kitarasa Cooking

Kipungara Brewing

Matoke Cooking

Mchare Cooking

Mkonosi Cooking

Mlilio Cooking

Mnyenyele Cooking

Mrarao Brewing

Ndishi Brewing

Coffee Maize Beans

Rainy Dry

(person) (ha) (ha)

1 4.0 - 0.23 yes 22 4 43 649 87 yes 0.8 750 313 438 260

2 5.0 Day laborer  0.68 yes 4 6 73 293 44 - - - - - -

3 3.5 Engineer 0.11 - 36 9 - 91 273 yes 0.4 1500 63 1250 31

4 2.0 - 0.24 yes 17 2 207 207 83 yes 0.4 500 250 250 250

5 2.0 Teacher 0.23 yes 13 4 216 108 0 yes 0.2 1250 50 500 13

6 5.0 Day laborer  0.19 yes 16 11 53 134 32 yes 0.1 1250 300 1250 300

7 5.5 Avocado selling 0.11 yes 18 18 91 91 18 yes 0.4 1000 75 500 75

8 1.5 Mandazi selling 0.22 yes 2 1 23 227 91 - - - - - -

9 3.0 - 0.28 - 11 7 - 73 15 yes 0.2 500 250 500 250

10 2.0 - 0.09 yes 11 2 23 284 23 yes 0.2 625 100 625 100

11 3.0 - 0.66 yes 3 0 91 38 30 yes 0.2 500 150 500 150

12 4.0 Mbege shop 0.36 - 8 8 - 413 110 yes 0.4 1750 0 1250 0

13 3.5 Day laborer  0.22 - 14 14 - 0 73 yes 0.2 750 50 750 50

14 6.0 Day laborer  0.17 yes 18 18 61 61 61 yes 0.2 625 100 625 100

15 6.0 Goats selling 0.39 - 13 8 - 779 52 - - - - - -

16 3.5 Day laborer  0.33 - 6 1 - 76 15 - - - - - -

17 4.0 Day laborer  0.39 - 10 10 - 390 78 - - - - - -

18 4.5 Day laborer  0.55 - 7 2 - 364 36 yes 0.4 875 100 500 100

19 5.0 - 0.20 yes 30 1 40 101 40 yes 0.2 1000 100 750 100

20 4.5 Carpenter 0.11 yes 18 18 909 0 182 yes 0.2 750 250 500 250

21 2.5 Mbege shop 0.18 yes 28 3 284 114 114 yes 0.4 625 125 500 125

22 4.5 Day laborer  0.28 - 15 7 - 91 182 yes 0.2 1000 100 1000 100

23 1.0 House rent 0.59 yes 3 0 84 168 84 - - - - - -

24 2.5 - 0.43 yes 5 0 233 233 93 - - - - - -

25 3.5 Day laborer  0.55 - 15 7 - 45 91 yes 0.2 1500 100 1000 100

26 8.0 Retail shop 0.33 yes 15 6 121 303 121 yes 0.2 1250 200 1250 200

27 2.0 Day laborer  0.14 yes 21 14 699 350 105 - - - - - -

28 6.0 Cloths selling 0.54 yes 7 11 37 92 18 yes 0.2 1000 100 500 100

29 3.0 Mbege shop 0.29 yes 7 5 70 87 52 yes 0.2 750 100 750 100

30 4.0 Day laborer  0.28 yes 18 18 36 182 58 yes 0.2 1750 50 750 17

31 2.5 - 0.22 yes 14 9 36 45 91 yes 0.5 500 40 400 40

MaizeBeansMaize

Family

size

KikambaHomegardenHousehold

Off-farm job

ID

(bunch/ha/week)

OwnershipCoffee

cultivation

(kg/ha/yr) (kg/ha/yr)

AreaArea Yield Yield Self consumption

Banana

(kg/ha/yr)

Beans

Mchare Mnyenyele Kisasa Ndishi

Sweetness 3 3.1 3.7 1.8

Astrigency 3 2.7 2.9 4.1

Softness 3 2.7 3.8 4.1

Favorite No.2 No.1 No.2 No.4
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Figure 2. Income from selling bananas, coffee, maize and beans in home garden, and maize(K) and beans(K) 

in kikamba (n=31)  

 

Figure 3. Financial balance of income from kikamba and expenditure for kikamba (n=23) 

  

 

 

 

 

 

 

 

Figure 4. Frequency of appearance of banana,                     Figure 5. Food preference (n=90) 

maize and rice to daily meal (n=100)   
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Fig. 1. Map of the study site 

on Mt. Kilimanjaro in Tanzania. 
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Appendix 

 

1. Interview sheet 

 

 

 

 

 

 

 

 

 

 

 

 

Interview survey sheet (Nov. 2017- Jan. 2018) Kilema

Interview date: Meomo:

Household ID:

Household name:

Household location:

Type

Household characteristics A You Father

Head A1

Name 1

Age 2

Sex 3

Family size A2

Total 1

Child (-18) 2

Adult (19-) 3

Buisiness A3

Farmer 1

Part time 2

Others 3

Income (From top 1, 2, 3) A4

From crop 1

From wage 2

From business 3

Others 4

Outcome (From top 1, 2, 3) A5

For homegarden 1

For food 2

For livestock 3

For education 4

For wage 5

Others 6

House condition A6

Materials 1

TV/Toilet/Shower 2

Electricity 3

Watersupply 4

*Has the way of using

money changed?

Category

Other farm C You Father

Farm size(ha) C1
Increase/Decrease

*Reason

Rent or purchace price of land (Tsh) C2

Crop C3

Maize 1

Yield (sacks/yr) a

Self consume (sacks/yr) b

Amount of sold (sacks/yr) c

Income (Tsh/yr) d

Beans 2

Yield (sacks/yr) a

Self consume (sacks/yr) b

Amount of sold (sacks/yr) c

Income (Tsh/yr) d

Others 3

Yield (kg/yr) a

Self consume (%) b

Amount of sold (kg/yr) c

Income (Tsh/yr) d

Outcome C4

For transportation (Tsh/yr) 1

For seed (Tsh/yr) 2

For hiring labor (Tsh/yr) 3

For fertilizer (Tsh/yr) 4

For machinery (Tsh/yr) 5

Additional Q

1 Q1

2 Q2

3 Q3

Internal environment B You Father

Homegarden size B1

Total (ha) 1
Increase/Decrease

*Reason

Years of cultivation B2

Banana/coffee  (yr) 1

Maize  (yr) 2

Beans  (yr) 3

Livestock B3

Number of cows 1

Number of goats 2

Number of sheep 3

Number of pig 4

Quantity of milk produced (liter/cow)5

Income from livestock 6

Crop B4

Banana 1 Rain      Dry

Yield (bunch/week) a

Selfconsume  (bunch/week) b

Income (Tsh/week) c

Coffee 2

Yield (kg/ha) a

Amount of sold (kg/ha) b

Income (Tsh/yr) c

Maize 3

Yield (sacks/yr) a

Amount of sold (sacks/yr) b

Income (Tsh/yr) c

Beans 4

Yield (debe/yr) a

Amount of sold (debe/yr) b

Income (Tsh/yr) c

Working Time B5

For crops (Hr/day) 1

For livestock (Hr/day) 2

Others (Hr/day) 3

Increase/Decrease

*Reason

Increase/Decrease

*Reason

Increase/Decrease

*Reason

Increase/Decrease

*Reason

Increase/Decrease

*Reason
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Appendix 

 

2. Tasting test sheet 

  

  

Tasting Test

Name:

A

B

C

Ranking

Standard (   ) / A (   )  / B (   ) / C (   )

1 2 3 4 5

2 3 4 5

1 2 3 4 5

Pungufu

sana

Pungufu

kidogo
Sawa

Zaidi

kidogo

Zaidi

sana

Ulaini

(Softness)

Kakama

(Astrigency)

Utamu

(Sweetness)

1

1 2 3 4 5

2 3 4 5

1 2 3 4 5

Pungufu

sana

Pungufu

kidogo
Sawa

Zaidi

kidogo

Zaidi

sana

Ulaini

(Softness)

Kakama

(Astrigency)

Utamu

(Sweetness)

1

1 2 3 4 5

2 3 4 5

1 2 3 4 5

Pungufu

sana

Pungufu

kidogo
Sawa

Zaidi

kidogo

Zaidi

sana

Ulaini

(Softness)

Kakama

(Astrigency)

Utamu

(Sweetness)

1
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Ⅲ. Reflection to the GLTP in Africa 

Yuri Ichinose 

 

1. Your motivation to participate in the GLTP 

  

I’d like to contribute to improving livelihood in Africa and SDGs as a researcher of soil and agriculture. I’m 

interested in the activity by the United Nation because their practices are all for improving the whole world. 

 

 

2. Field experiences 

 

First of all, I’d like to appreciate the kindness and understanding of all villagers in my study site for my 

education and research. They have helped and encouraged me so much. Without them, I believe that I could 

not continue my research in Africa. Secondly, I realized that local people know well about their land. 

Therefore, it is important to trust them. Though, it depends on the situation. At last, all practices including 

daily life and research activity in Africa need much more time to achieve than we predict. Because facilities, 

transportation…etc (I spent whole a day to find out one plus driver in village!!) were not substantial, we 

needed to devise ways and means. It is sometimes very difficult being in a limited environment and stressful, 

but it made me improved and a tougher researcher. 

 

 

3. Challenges 

 

I could improve my adaptation capacity after I faced to many challenges, from small challenges (how to make 

a fire by firewood) to big challenges (how to make an effective interview for villagers). Incidentally, in 

Tanzania, since the president changed in 2015, various things have changed a lot. Everything has been much 

more strict, complicate and expensive for foreigners. I learned through my own experience that even 

researcher had suffered from such kind of changes which were brought by internal political and economic 

issues. 

 

 

4. How to make use of this experience to your future career development 

 

Through this research, I am more interested in the traditional agriculture in Africa than before. Though I only 

have an experience in Tanzania, there are so many types and methods of traditional agriculture in the world, 

especially in Africa. As SDGs showed, the necessity of building sustainable agriculture is growing worldwide 

regardless of developed countries or developing countries. Since small-scale agriculture including traditional 

agriculture and family agriculture plays a critical role in sustainable agriculture, therefore further 

understanding of the function and ability of small-scale agriculture operated in various areas is required. I 

fell the holistic understanding of the relationship between the livelihood and their agriculture will become 

much more important in the future. Therefore, I’d like to continue to research about the traditional agriculture 

from the point of view of soil, agriculture and social science. Finally, I would like to feedback to them what 

I studied and learned in Africa to contribute improving their livelihood and environment. 

https://ejje.weblio.jp/content/to+devise
https://ejje.weblio.jp/content/ways+and+means
https://ejje.weblio.jp/content/adaptation
https://ejje.weblio.jp/content/capacity
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5. Encouragement to other students 

 

Through this research and life experiences in Africa, I really realized that I could not live alone and my 

research would be achieved only with the cooperation of the local people. All experiences including both 

success and challenges in Africa must be food for your future. 
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Photos 

 

  

From the village life 

 

 

Interview survey of each households 1 

 

 

Interview survey of each households 2 
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Interview survey at market 1 

 

 

Interview survey at market 2 

 

  

Interview survey at market 3 
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Tasting test of banana 1 

 

 Tasting test of banana 2 

 

Tasting test of banana 3 

 


