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EXECUTIVE SUMMARY 

In Tanzania especially in Lushoto District, plague has been a societies' deadly 

problem. Efforts toward its control were mostly among other things based on, 

treating people with drugs in order to cure the disease and use of pesticides to kill 

reservoir rodents and vector fleas. These methods are very expensive and pesticides 

may gradually become ineffective due to development of resistance or vigor 

tolerance among the target vectors and/or reservoirs. Moreover, chemical pesticides 

are highly detrimental to the environment. The new line of attack which will be 

environmentally friendly and which takes care of communities' social and economic 

welfare is needed to compliment the aforementioned control measures. 

The main objective of this study was to investigate ecosystem conservation practices 

in the plague infested areas of West Usambaras, their socio-economic importance 

and rodent harbourage in the area. The objectives were (i) To major 

ecosystem conservation practices and rank them according to rodent harbourage in 

the area. (ii) Assess the preference of different ecosystem conservation practices and 

their economic benefit to the people in the area, (iii) To determine socio-economic 

factors that influence different ecosystem conservation practices and willingness to 

invest in such practice and (iv) basing on the findings from (i) to (iii), to prescribe 

intervention remedial ecosystem conservation practice that may be applied to reduce 

rodent harbourage and invariably redress the problem of plague outbreaks in the 

area. 

Methodologically, both Participatory Rural Appraisal (PRA) and conventional 

techniques were applied in data collection. PRA was used prior to questionnaire 

survey to learn about rural conditions in an intensive, interactive and expeditious 

manner, by using resource mapping, wealth ranking, problem ranking and time lines 

respectively. Primary data were collected by using a well structured questionnaire 

with both open ended and close ended questions aimed at capturing the respondents 
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own views, perceptions, beliefs and aspirations on the research problem. This was 

complimented by secondary data and information, which was systematically 

synthesized from publications and reports. 

Both qualitative and quantitative data were analysed using the statistical package for 

social sciences computer programme. Descriptive statistics and inferential data 

analysis were carried out. the descriptive statistics embraced mainly 

means, frequencies and percentages. With regard to the inferential statistical 

analysis, a logistic regression model was developed and Where applicable 

chi-square analysis was also used. 

The results revealed that several ecosystem conservation practices were 

and ranked according to their level of rodent harbourage. These include planting of 

Guatamala grass (Tripsacum laxum), Elephant grass (Pennisetum purpureum), 

Trees, banana, sugarcane, terrace making, zero grazing, control burning as well as 

slash and burn practices. Guatamala grass is mentioned to have more biological, 

social and economic values among other practices though it is associated with 

existence of rodents and hence persistence of plague disease. Villagers were aware 

with planting trees especially fruit trees and some other few species for timber, 

firewood and construction purposes. Forest degradation and improper forest 

management have been allied with the flow of rodents from the wild to human 

settlements. In general terracing was thirdly ranked as a good agro ecosystem 

practice due to high soil erosion control and its ability to improve soil moisture 

retention with the disadvantages of being expensive and labour intensive. 

The study concludes that, guatamala grass has high biological, social and economic 

values, which contributes to improvement of zero grazing that, has resulted into 

more milk production and soil conservation. Despite all benefits however it is 

observed to have more influence on the harbourage of rodents in the area. Though, 

elephant grass has more or less similar advantages with less rodent harbourage, 
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and that local communities mentioned it to be good, the study recommends adoption 

of elephant grass in place of guatamala grass but more research on the short grass 

that will replace Guatemala and elephant grass which can effectively prevent soil 

erosion and that will not provide suitable cover and consequent harbourage for 

rodents should be carried out. 

Other ecosystem conservation practices such as tree planting, banana planting, 

zero grazing should also be encouraged in the area since they are ecologically 

suitable and socio economically accepted. The study also recommends Extensive 

ecosystem and human health education to be strengthened in primary schools. It also 

recommends establishment of tree nurseries in primary schools in order to facilitate 

tree planting in the district. 
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1.0 INTRODUCTION 

1.1 Background information 

Ecosystems are the functional units that result from the interactions of abiotic, biotic and 

cultural (anthropogenic) components (CPPC, 1996). Despite extensive knowledge of 

impact of human activities on these ecosystems, the ecosystems continue to be degraded. 

One possible reason for this is the lack of understanding of the benefits associated with 

ecosystems (Cork et a!., 2001). Human well-being is dependent on the ecosystem services 

and can therefore be considered as an indicator of the overall life supporting capacity to the 

environment (Rapport et a!., 1998). Ecosystem degradation has negative impact on 

ecosystem health and human well-being, including human health. 

In Tanzania especially in Lushoto District, human plague has been a serious problem in the 

society, which is associated with the ecosystem degradation. Local communities in this 

area have been aware of the involvement of rodents and fleas in plague transmission and 

the high infectious nature of the disease for about two decades. According to Kilonzo and 

Msangi (1991), this disease has been prevailing in other areas of Tanzania since pre- 

colonial times. 

Plague control in West Usambaras has been done mostly using two strategies among 

others. First, treating people with drugs that target at curing of the patients and secondly, 

using pesticides to control rodents reservoir and fleas vector. These methods are not only 

expensive, especially given the scarce economic resources of Tanzania, but the rodents and 

fleas may also develop resistance or vigor tolerance against the pesticides. The risk of 

1 



environmental damage from pesticides is also a growing concern to the environmentalists, 

policy makers and other scientists. Since infested areas provide harbourage, breeding sites 

and feeding (food and water) for pests such as rodents, changing or eliminating some of 

them favourable elements can make survival of such pests less successful. Such changes 

commonly include increased sanitation, moisture reduction, and the elimination of clutter. 

1.2 Problem statement and justification 

The human impact on natural landscapes has been steadily increasing during the last 

decades. The number of man-caused disasters has dramatically increased: dramatic and 

usually irreversible violation of forest and steppe ecosystems as a result of tree cutting and 

overgrazing, military activity and other forms of human impacts on natural resources, have 

resulted into ecosystem degradation (Navarro and Waltner-toews. 1999). 

In several parts of Tanzania including plague endemic areas, rodent epidemics and 

incidences of plague have been related to changes in agriculture, forestry, and 

constructions. Agricultural changes, such as the introduction of cotton as a cash crop in 

Chunya district in 1965 for example, was responsible for large increases of rodent 

populations in the area (Kilonzo, 1994). According to Kilonzo (1997), most of the rodent- 

infected villages in Lushoto district where plague is endemic were recently established and 

mostly built in newly cleared areas. The excessive deforestation for whatever purpose, 

overgrazing, over cultivation in the hilly areas and destructive fires, greatly reduced 

vegetation cover and the wildlife habitat, thus increasing soil erosion. 
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The Government, District Council and the conservation projects (Soil Erosion Control and 

Agroforestry Project (SECAP) and Traditional Irrigation Project -TIP), which are in 

Lushoto, have put much efforts in an endeavour to restore the degraded areas. Different 

ecosystem management practices have been carried out in the district in order to restore the 

lost vegetation cover. Practices such as agroforestry, afforestation as well as improvement 

of the natural canals in different villages in the district have been undertaken (Shelukindo, 

2000). 

To date, substantial information about the epidemology of plague, rodent reservoirs, 

carnivorous carriers and flea vectors in the district is well known. Furthermore, studies on 

the biology of rodents and their population dynamics in stable ecosystems and their effects 

on plague epizootics and epidemics are being carried out. Additionally, studies on the 

cultures of the people in West Usambaras in relation to plague infection in the area have 

also been carried out (Kilonzo et al 1997). However, the impact of ecosystem conservation 

practices on rodent harbourage and consequent outbreaks of human plague and the socio- 

economic importance of such practices in the area are not well documented. A study on the 

ecosystem conservation practices in relation to plague outbreaks in West Usambaras is 

therefore important and desirable. 
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1.3 Objectives of the study 

1.3.1 Main objective 

The broad objective of this study is to investigate the nature, socio economic importance 

and impacts of ecosystem conservation practices in rodent harbourage at the plague 

infected areas of West Usambaras. 

1.3.2 Specific objectives 

The specific objectives are: 

• To identify major ecosystem conservation practices and rank them according to 

rodent harbourage in the area. 

• To assess the preference of different ecosystem conservation practices and their 

economic benefits to the people in the area. 

• To determine socio-economic factors that influence different ecosystem 

conservation practices and willingness to invest in such practices. 

• To propose ecosystem conservation practices that may be applied to reduce rodent 

harbourage and hence reduce the problem of plague outbreaks. 

1.3.3 Research questions 

The study addresses the following research questions: 

• What are the major ecosystem conservation practices in West Usambaras? 

• How are these practices ranked according to the level of rodent harbourage? 

• What are the preferences for different ecosystem conservation practices by the people 

in the study area? 

• What are the economic benefits associated with these practices? 
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• What are the socio-economic factors influencing willingness to invest in different 

ecosystem conservation practices? 

• What ecosystem conservation practices can be adopted in order to reduce rodent 

harbourage in the area? 

1.3.4 Limitation of the study 

1.3.4.1 Recall Data 

During the study a problem of recall data was experienced i.e data collection depended on 

respondent's memory: As a result there were notable difficulties for respondents to give 

correct account of some categories of data such as households' production and income. 

However, asking the same questions more than once in different ways minimized this 

problem. 

1.3.4.2 Standard units 

Convention of units was also a problem since some respondents used local units, which 

are not standardized. Respondents also tended to mix units, for example, acres and 

hectares. In order to minimize the problem of mixing units, simple survey was carried out 

in a sample of nearby plots belonging to some respondents. 

1.3.4.3 Sample size 

The villages surveyed were few compared to the number of villages that are infected by 

human plague in the district as only eight out of more than 50 villages in the district which 

are infected by plague disease, were studied. 
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2.0 MATERIALS AND METHODS 

2.1 Description of the study area 

The study was carried out in Lushoto district, West Usambara, northeastern Tanzania. The 

district lies between 38° 10' and 38° 36' E and 4° 24' and 5 
° 00' S with altitudes ranging 

from 800 to 2300 m a.s.l. (Kerkhof, 1990). The villages selected were: Mbwei, Malibwi, 

Emao, Masereka, Mavumo, Manolo, Magamba and Ubiri. According to the 1988 

Population Census, the population of Lushoto district is estimated at 357,255 people, with 

an average growth rate of 2.8 to 3.2 % (Inversen, 1991). The population density ranges 

from 68 to 400 persons per square km (Monela et al 1999). The area falls under rainforest 

vegetation type (Kaoneka, 1993) and soils are generally latosols. However, in the lower 

wetter areas; soils are humic ferralitic whereas in the drier, cooler areas are humic ferrisols 

(FAO/TJNESCO,1979 in Monela et al, 1999). Rainfall is in bimodal pattern; short rains 

from October to December and long rains from March to June The rainfall ranges from 

600 to more than 1200mm (Msangi, 1990). The existing land use pattern is divided into 

four categories, namely; dry land farming contributing to 58%, tree crops and irrigated area 

(11%), forest reserve (16%) and grazing area (15%) (Shelukindo, 2000). 

2.2 Research design 

The design used is cross sectional whereby data were collected at one point in time from a 

selected sample of respondents using standard survey techniques. 
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2.2.1 Data collection techniques 

Both qualitative and quantitative methods of data were employed in this study. The 

following were the methods used in data collection. 

2.2.1.1 Participatory rural appraisal (PRA) 

Participatory Rural Appraisal method was employed prior to questionnaire survey to learn 

about rural conditions in an intensive, interactive and expeditious manner. Methods such as 

resource mapping, wealth ranking, problem ranking, and time lines were employed to help 

participants evaluate their own situation and to familiarize the researcher on the existing 

ecosystem conservation practices in the area. 

2.2.1.2 Questionnaire survey 

2.2.1.2.lSampling procedure for the questionnaire survey 

A multi stage sampling procedure was employed. West Usambaras has been purposely 

selected due to the persistence and repeated outbreaks of human plague for more than 

two decades. The sampling units used were the households, where sample size of 30 

households was taken in each village, which were selected randomly. 

2.2.1.2.2 Questionnaire design 

A structured questionnaire containing open - ended and closed - ended questions were 

used. Open-ended interviewing served the purpose of disclosing the system of knowledge 

and structuring of ideas central to respondent's own view of the researched problem. While 

in closed or forced questions, a number of alternative answers were provided. The Swahili 

version of the questionnaire was used, the attached appendix (A) is a translated version. 
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2.2.1.3 Participant observations 

Participant observation involved direct observation of community and household activities, 

behaviour, relationships, networks and processes and their perceptions towards the 

problems of different ecosystem conservation practices towards the harbourage of rodents 

and its implication to the plague control. This method allowed the investigator to 

participate in the social reality experienced by the community under observation as 

explained by Kajembe (1994). 

2.2.1.4 Focused group discussion 

Focused group discussion with key informants was also carried out. Key informants were 

members of the clientele who were found to be most informed about the situation studied 

(Mettrick, 1993). Mostly two focused groups were carried out in each village. The type of 

participants in the group discussion were based on the age as criterion used the first group 

encompassed the elder people both male and female and the other group comprised young 

people below 30 years. The number of people in the group discussions ranged from 14 to 

20 people depending on the villages. 

2.2.1.5 Secondary data collection 

Publications and reports were reviewed to give information on general aspects and specific 

issues related to causes, spreading control strategies, plague outbreaks, and ecosystem 

conservation practices in the study area. 

2.3 Data analysis 

Data collected from communities through PRA techniques were analysed with the help of 

the local people to get immediate feedback. Quantitative data were analysed using 
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Statistical Package for Social Sciences (SPSS), which is the appropriate computer software 

for social research data analysis. 

Both Descriptive and inferential data analysis were carried out. Quantitative data obtained 

through questionnaires were explored for percentages, means and frequencies all that were 

under descriptive statistics. 

With regard to inferential statistical analysis, a logistic regression model was developed. 

The regression model employed has the following format: 

Y=a+bix1+b2x2+...+b1x1 

Where Y = is the dependent variable which is the willingness to invest in different ecosystem 

management practices. 

X1 to X1 = Independent variables which are, household size, farm size, number of plots, 

gender, age of the respondent, level of education, distance from the farm plot, 

type of grazing systems and estimated household income. 

b1 to = Coefficients of the independent variables. 

a = Intercept. 
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3.0 RESULTS AND DISCUSSION 

3.1 Socio economic characteristics of the respondents 

Respondents interviewed in this area were aged between 23 and 67 years with 39.2% of the 

respondent falling in the age class between 38 and 47 with an average of 42.9 years 

(Table 1). As regards to family sizes 88% of household had less than 10 people with an 

average of seven (7) members. Kaoneka (1993) observed Sambaa people to be traditionally 

polygamous. As such, most households tend to have large families to the extent that 

existing land does not suffice adequate crop production. About 73% of respondents were in 

the area for more than 10 years with an average of about 18 years. From the study 84.7% 

of all respondent have farm sizes between 0.025 to 3.75 hectare with an average of 0.85 

hectare located up to 10 kilometers away from home area and 81% having between 1 to 5 

plots. 

Although 80% of the respondents in the study area had primary school education, 

ecosystem conservation and plague disease control are not taught in primary schools and 

hence no influence on ecosystem health is strongly prioritized. While 15.4% of the 

respondents mentioned not to be affected by plague at all, 84.6% mentioned plague disease 

to occur at least once in their households. 
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Table 1: Socio-economic characteristics of the sampled households in plague infected 

areas of Lushoto district, Tanzania. 

Socio economic characteristics Range Average Modal class (%) of 

household 

from the 

modal class 

Age of the respondent (years) 23 - 67 42.9 38 - 47 39.2 

Household size 1 - 19 7 6 - 10 44.1 

Farm ownership (years) 2 - 40 18 >18 72.5 

Farm size (1-lectares) 0.025 — 3.75 0.85 0.025 — 1.25 84.7 

No. Plots owned by the farmer I - 10 3.7 <5 80.0 

Occupation N.A N.A Farmers 90.8 

Education N.A N.A Primary school 80.0 

Farm distance from home (km) 0.2 - 10 2.5 0.2 —2.0 55.0 

Willingness to invest in the 1000— 62.8 

conservation practices 500— 70,000Tshs 13207.45Tshs 10,000Tshs 

Occurrence of plague N.A N.A Once 84.6 

Note: 1US$ = 95OTShs 
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3.2 Identification, ranking and description of common ecosystem conservation 

practices in West Usambara 

3.2.1 Common ecosystem conservation practices in West Usambara 

The common ecosystem conservation practices identified during the study were planting of 

trees; banana; guatamala grass; elephant grass; sugarcane, terracing, slash & burn. Slash 

and burn in the area closer to the respondent's houses is done to reduce close contact 

between rodents and human being. The practices that have been identified by local people 

in the villages were in consistence with the observations by Shelukindo, (2000) who 

reported that several techniques including macro contour lines as well as planting of fodder 

grass, fodder bushes, leguminous creepers and trees were applied in order to enhance 

sound environment and improve ecological value of the west Usambaras. 

3.2.2 Contribution of ecosystem conservation practices to rodent harbourage 

Local people in the study area ranked conservation practices according to the level of 

rodent harborage. These are guatamala grass, forest degradation and lack of proper forest 

management, planting elephant grasses, leaving farms under fallow and sugarcane planted 

farms. The results revealed that 49.6% of the respondents mentioned guatemala grass to 

have highest contribution to the rodent harbourage, 3 5.7% of the respondents mentioned 

forest degradation and lack of proper management of forests, 7.7% identified leaving farms 

under fallow, 5% mentioned elephant grass and only 2% of the respondents mentioned 

leaving small shrubs close to households as a contributing factor for rodent harbourage 

(Fig.1). 
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3.3 Community's preference on different ecosystem conservation activities 

Table 2. shows a comparison of the first three ranked ecosystem conservation practices in 

each village. It has been observed that tree planting was mostly preferred and ranked first 

in Magamba and Ubiri villages followed by zero grazing. For Magamba village, 10.3% of 

the respondents ranked planting of Guatamala grass as their third preference. Unlike 

Magamba village, respondents in Ubiri village ranked planting elephant grass as their third 

preference. 

In Mavumo village planting guatamala grass was ranked the first (52.7%), tree planting the 

second (37%) and zero grazing the third (10.3%). Local people in Manolo village ranked 

zero grazing the first (3 0%), guatamala planting (23.3 %) ranked the second and the thirdly 

ranked practice in this village was tree planting. 

Elephant grass 
1r 

Shrubs! Fallow 
2%/ 8% 

Guatemala 

48% 

degradation 

37% 
Fig. 1 .Ecosystem conservation practices and their contributions to 

rodent habourage 
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In Mbwei and Malibwi villages, respondents ranked banana planting the first, followed by 

terracing and planting guatamala grass, zero grazing and tree planting as third preferred 

practices. 

As indicated in Table 2, in Emao village, the first preferred practice was mentioned to be 

tree planting (63.3%), zero grazing ranked the second (20%) and the third ranked practice 

was planting guatamala grass. 

In Masereka village the respondents ranked zero grazing the first, followed by tree planting 

and the third preferred practice was guatemala as well as elephant grass (Table2) 

Generally, ecosystem conservation activities preferred by the community in the surveyed 

villages planting of trees and grasses (both elephant and guatamala grasses) and zero 

grazing. The implications of the observed preferences are socio economic-contributions 

and soil fertility improvement. 

Comparing the most frequent plague affected villages with the village that was used as a 

control (Ubiri village), some of the frequently plague affected villages have been 

established in recently cleared forests as explained by Kilonzo (1997). Also as the areas are 

more steep than the village that has been used as a control, the ecosystem conservation 

activity that has been applied in all these villages is planting guatamala grass which is 

mostly green through out the year and that, it is harvested once in a year therefore rodents 
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use this area to access food and shelter, thus facilitating their survival, breeding, and close 

contact with humans. 

Table2. %Response for each ecosystem conservation practice in Lushoto district, 

Tanzania. 

Village 

Type of ecosystem conservation practice 

Tree 

planting 

Zero 

grazing 

Guatemala 

grass 

Elephant 

grass 

Banana 

planting 

Terracing 

Magamba 69% 13.8% 10.3% - - 6.9% 

Mavumo 37% 10.3% 52.7% - - - 

Manolo 16.7% 30.0% 23.3% 13.3% - 16.7% 

Emao 63.3% 20.0% 10.0% 6.7% - - 

Masereka 16.8% 70% 6.6% 6.6% - - 

Malibwi 6.7% 3.3% 13.3% 10.0% 43.4% 23.3% 

Mbwei 10% 10% 10% 3.3% 50% 16.5% 

Ubiri 80% 10.0% - 6.7% - 3.3% 

Note: Number of respondents in each village is 30 

3.4 Major reasons for investing in ecosystem conservation practices 

People in the surveyed villages invest in ecosystem conservation practices for two major 

reasons. These are socio economic benefits to the household welfare and soil conservation. 
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Out of 240 respondents interviewed, 85% mentioned investing in ecosystem conservation 

for their socio - economic contribution to household welfare. The socio economic 

contributions include income generation e.g. selling timber, firewood and building 

materials from trees and selling grasses, manure &livestock feeds and improving milk 

production through feeeding animals with the grasses. About 15% of the respondent 

mentioned to invest in the ecosystem conservation activities for the sake of improving soil 

fertility, reduce soil erosion and farm plots demarcation (Table3). 

Table 3. Reasons for investing in ecosystem conservation practices 

Major reason No of respondents Distribution (%) 

Socio economic contribution 204 85 

Soil fertility improvement, reduction of soil erosion and 36 15 

farm plot demarcation 

Total 240 100 

3.5 Description of common ecosystem conservation practices according to household 

preferences in the area 

3.5.1 Tree planting 

Tree planting is a well-known ecosystem conservation practice in the area. About 92% of 

the respondents are aware and have applied this conservation practice. Only 8% mentioned 

being knowledgeable with the practice but not practising. Most people mentioned that tree 
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seedlings are nowadays becoming a problem. Major tree species that most people plant is 

Grevillea robusta (Plate!). The reasons as to why people plant this species include its fast 

growing characteristics, its compatibility with crops and its suitability as a source of timber 

and consequent financial gains. Fruit trees are also planted but not as much as Grevillea 

robusta. Peasants in this area maintain the present fruit trees as one of income generating 

activities in many households. Presence of trees of similar age class in the area implies 

danger to the future of the ecosystem health. Thus, it is important for the government and 

non-governmental organisations (NGOs) to establish and encourage tree-planting 

campaigns in the whole area of West Usambaras to rescue the mountain towards becoming 

bare in the near future. 

17 
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3.5.2 Zero grazing 

Zero grazing is also known as a good ecosystem conservation practice. Fig.2 indicates that 

59.6% of the respondents mentioned of being engaged in this practice and 40.4% are aware 

but do not practice. The mentioned advantages of zero grazing include high milk yield, 

easiness in controlling livestock diseases, saving of time in feeding the animals and easy 

availability of manure which is mostly used for vegetable production. Lack of enough land 

for grazing has also forced people to practice zero grazing. There is also a bylaw of the 

local government that people should avoid free grazing system in the district. Most of the 

zero grazing practices include morden practices that people keep cattle in cowsheds and 

the other one is tethering. Some peasants were reportedly not practising morden zero 

grazing (keeping cattle in the shed) due to its high investment costs. Instead they practice 

tethering where animals (mainly cattle, goats and sheep) are tied outside the house and 

given grass as it is in the case of shed zero grazing (Plates 2a & b). 
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Plate 2a. Tethering as one of zero grazing methods in West Usambaras, Tanzania 

Plate 2b. Cow shed as one of zero grazing practice in West Usambaras, Tanzania 
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3.5.3 Planting of guatemala grass (Tripsacum laxum) 

This is a typical agro-ecosystem conservation practice. About 99% of the respondents in 

this area are aware and use this as a soil erosion control and as fodder for their livestock. 

Communities also use the vegetation for demarcating their farm boundaries. Chi —square 

test at 0.05 levels indicated high association between guatemala and rodents harbourage. 

The observation implies that many people practice this kind of conservation activities and 

hence they are aware of its association with rodent harbourage. 

3.5.4 Planting elephant grass (Pennisetum purpureum) 

This practice was mentioned to be a good ecosystem conservation activity with less rodent 

harbourage level. About 69% of the respondents mentioned to have planted elephant 

grasses in their farm plots. About 31% of the respondents were aware of the practice but do 

not practicing it. Peasants in this area mentioned harvesting elephant grass three times a 

year compared to guatemala grass which is harvested only once a year. 

3.5.5 Terracing 

This has been referred to as a soil water conservation practiced in the area. About 44% of 

the respondents are engaged in this practice. About 4% of the respondent reportedly 

stopped practising the activity due to labour intensity. Likewise 52.5% have never tried 

though they have seen other people doing it. The reasons given by most of these people 

were that, their farm plots were far from homes that applying the practice would take a lot 

of time and that some of the plots were in flat terrain and hence there was no need to 
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make water harvesting. In general however, every respondent acknowledged that the 

practice is good especially in soil erosion control. 

3.5.6 Slash and burn practice 

Every respondent interviewed mentioned slash and burn to be practiced in the area as 

ecosystem conservation aiming at reducing close contact between human and the rodents. 

They mentioned that the Plague Control Project encouraged communities to practice slash 

and burn as one of the environmental sanitation measures that could reduce movement of 

rodents from the wild to the domestic environments. Through participants' observation 

some households were found to be surrounded by bushes, thus suggesting that contact 

between human being and the rodents was high. 

3.5.7 Fallow 

Very few people leave their farms under fallow. Almost all respondents interviewed do not 

leave their farms under fallow due to land scarcity. Only four respondents declared to leave 

their farms under fallow. This was substantiated by participants' observation that only few 

plots were found to be under fallow. However, it was not possible to get a quick answer as 

to whether the owners of these plots left the plots under fallow purposely or they were not 

able to cultivate the areas due to some other reasons. Further investigations are still 

underway to establish the real cause. 

High association between leaving the farms under fallow and rodent harbourages was 

mentioned. 
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villages in Lushoto,Tanzania 

3.6 Socio-economic factors underlying willingness to invest in ecosystem conservation 

activities 

Logistic regression analysis equation was developed to depict the influence of socio 

economic factors on willingness to invest in different ecosystem conservation practices. 

Table 4 summarizes the results. 
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Table.4. Socio economic factors influencing willingness to invest 

Y (R2 = 0.78) 

Age _O.183(*) 

Household size .Ø354(*) 

Residence duration 0.650(NS) 

Farm size 

Number of plots 0.640(NS) 

Distance from home to farm 

Gender 0.207(NS) 

Education level 0.318(NS) 

Key: X1 = Socio economic factors 

Y = Willingness to invest in different ecosystem conservation activities 

= Coefficient of determination (goodness of fit of the model) 

* = Indicates significance at 0.05 level 

NS = Indicates non significance 

b* = Beta weight 

The result shows that age, household size, farm size and distance from home to the farm, 

had significant influence on the willingness to invest in different ecosystem conservation 

practices. Residence duration, gender, education level and number of plots had no 

significant influence on the willingness to invest in these activities. The coefficient 

associated with age of the household head is negative and significant at 0.05 level. This 
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indicates that older people are no more willing to invest in ecosystem conservation 

activities. This may be due to the fact that young head of households posses small land so 

they need to invest in their farms that will assist them in improving soil fertility as well as 

accruing some economic benefits from the actual conservation activities. 

Considering farm size, its coefficient is negative and significant at 0.05 levels. The result 

implies that people with small farm size are willing to invest in ecosystem conservation 

practices unlike those with large areas. It is therefore important for them to invest in 

different ecosystem conservation activities so as to restore the soil fertility and to have 

other sources of income, which supplement the income from crop production. The 

conservation practices which are mostly practiced in the area include tree planting which is 

mostly done at boarders of the farms, guatemala and elephant grasses which are mostly 

planted in contour lines, and zero grazing. Most peasants do not want to leave their farms 

under fallow for a long time, a fact which was reported by Kajembe and Luoga (1996) who 

argued that farmers with land, which is needed for subsistence food and cash production, 

are normally reluctant to join the prolonged fallow periods. 

Moreover, willingness to invest in ecosystem conservation activities seems to be 

negatively associated with the size of the household (Table4). The average household size 

in the area is seven persons. The negative correlation between the household size and the 

willingness to invest in ecosystem conservation practices implies that, as the household 

size increases above the mean size, people become less willing to invest and work in 

conservation activities. The possible reason is that, people tend to focus more on activities 

which are directly associated with their immediate subsistence living than investing on 

ecosystem conservation activities. 
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The observation agrees with the Chayanous rule which states that " in a community of 

domestic producing groups, the greater the relative working capacity to the household, the 

less its members work" (Sahlins, 1972 cited in Kajembe ate! 1999). 

The results have also shown negative correlation between farm distance and willingness to 

invest in different ecosystem conservation practices. It has been observed that the more the 

farm is closer to farm owner's residence, the greater is the willingness in investing on 

different ecosystem conservation activities. 

4.0 Conclusion and recommendations 

4.1 Conclusion 

The results revealed a range of attributions! components mainly; socio-economic 

characteristics of the respondents, identification and ranking of different ecosystem 

conservation practices according to their implication in rodent harbourage in the area. 

Community's preference on different ecosystem conservation activities; major reasons for 

investing in different ecosystem conservation practices and socio-economic factors 

underlying willingness to invest in ecosystem conservation practices were also identified. 

The study revealed that: 

• There is close relationship between some ecosystem conservation practices with rodent 

harbourage in West Usambaras. The results underlined guatemala grass to have highest 

degree of rodent harborage. 

• The extensive clearance of forests for farming, improper forest management and 

keeping small shrubs around human dwellings promote close interaction between 

humans, rodent reservoirs and flea vectors of plague. 
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• Ecosystem conservation practices such as tree planting, zero grazing, planting of 

elephant grass as well as banana planting are ecologically sound as well as socially 

acceptable in this area thus they should be promoted to the communities. 

• Among other revelations from the study, age of the head of the household, household 

size as well as farm size had significant influence among the willingness to invest in 

different ecosystem conservation practices. 

4.2 Recommendations 

• The study recommends extension education towards replacing guatemala grass with 

other short grasses which will prevent soil erosion and that will provide food for 

livestock. Currently elephant grass can be used in place of guatemala which was 

mentioned to harbour more rodents. 

• Other ecosystem conservation practices i.e. tree planting, banana planting, zero grazing 

should also be encouraged for adoption by the local people in the area since they are 

socio economically viable. 

• tree species to be planted should also be advocated in order to increase 

tree species diversity in the area, since most people only plant Grevillea robusta 

• Tree planting should be given priority simply because the area has trees which are 

within the same age class and the locals have started harvesting them so the study 

predicts the place to be bare in the near future thus, recommends more encouragement 

for tree planting. 

• The Local Government and NGOs should encourage primary schools to have tree 

nurseries for raising tree seedlings for selling to people. This will assist in maintaining 
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ecosystem health. Also local groups (e.g. Women as well as youth groups) and 

individuals could initiate tree seed nurseries. 

• Data on habitat type, land use pattern, ecosystem health, areas prone to plague disease 

and other information derived from remote sensing can be combined with the socio 

economic data to areas to be given special attention for the control of plague 

disease in West Usambaras. Therefore more studies involving the use of Geographical 

Information Systems (GIS) and remote sensing in determining vegetation cover 

changes and land use pattern in the area are recommended. This may give possible 

results that will have a broad utility in the analytical and the integrative phases of the 

plague disease impact assessment. 

• Moreover studies on the risk assessment which seeks to assign possibilities to the 

occurrence of human plague in other villages in the West Usambaras that have never 

experienced such problem is also recommended. 

• Interaction and collaboration between ecosystem conservation and plague control 

efforts should be given priority as it will reduce the confusion among the local people 

as to which advice to follow. Such action will facilitate reduction of outbreaks of the 

disease in the area. Thus, the health sector and natural resources experts should work 

together to reduce contacts of rodents with local communities and hence reduce 

outbreaks of the disease. 

• Extensive ecosystem and human health education should be strengthened in the 

primary schools as it will have a positive impact on reduction of the ecosystem 

destruction as well as improve human welfare in the villages. 
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APPENDIX A. 

QUESTIONNAIRE FOR SOCIO-ECONOMIC ANALYSIS OF ECOSYSTEM 

CONSERVATION PRACTICES IN PLAGUE INFESTED AREAS OF 

WEST USAMBARA TANZANIA 

A. IDENTIFICATION VARIABLES 

1 .Name of the interviewer_______________________________ 

2.Date of interview____________________________________ 

3.Name of the respondent___________________________ 

4. Questionnaire number______________________________ 

5 .Village_______________________________________________ 

6 .Ward____________________________________________ 

7.Division____________________________________________ 

B. HOUSEHOLD CHARACTERISTICS 

8. Characteristics of the respondent 

Age 

Gender 

Rlship to the household head 

Level of education 

Occupation 

_______— 

9. Households size (No. of people) 

10. Household age composition 

Age Male Female 

<18 

18 -55 

>55 

1 



11. Household properties 

i. Do you own farm plots 

1.Yes 2.No 

ii. If yes how many plots do you have 

iii. Size of the plots (ha)_______________ 

iv. Indicate the topography of each of your farm plot 

1=Hilly, 2= Flat, 3=ValIey 

How many years have you been using the farm________ 

vi. Do you keep livestock 

1.Yes 2.No 

vii. Type and quantity of livestock kept 

Type of livestock Quantity 

Cattle 

Sheep 

Goat 

Pig 

Chicken 

Ducks 

Dogs 

Cats 

Others 

2 

Plot Topography 

1 

2 

3 

4 

5 

Code: 

v. 



viii. Type of grazing system 

1. Free range 

2. Zero grazing 

3. Both 

12 .Household income 

Item Amount per year (Tshs) 

Crop sales 

1 

2 

3 

Livestock /livestock product sales 

2 

3 

Sales of forest products 

1 

2 

3 

Petty business 

Casual labourer 

Remittance 

Formal employment 
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13.Expenditure 

Item Amount per year (Tshs) 

Food purchase 

1 

2 

3 

4 

Livestock purchase 

2 

3 

4 

Non food purchases 

Medicine 

Education 

Clothes 

Tax 

Refreshment 

Fertiliser 

Other farm implements 

Water 

Others(specify) 
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C. Identification of ecosystem management practices and ranking them 
according to rodent habourage 

1. What are ecosystem management activities practised in the area? 

1. 

2 

3 

4 

5 

6 

2. What specific ecosystem management activities do you practice as a family? 

1. 

2. 

3. 

4. 

3. Are there any ecosystem management practices that you can associate with 

rodent hobourage? 

1=Yes 2=No 

4. If yes rank the management practices according to their level of rodent habourage 

2 

3 

4. 

D. Plague disease outbreak 

1. Has there been any plague disease outbreak in the past twelve months? 

l=Yes 2=No 

2. Have you experienced the problem in your family in the past 12 months (if yes) 

5 



3. Who paid for the patient treatment 

1= Family 2= the government 

4. Do you always receive extension services on the effect of plague disease? 

1=Yes 2=No 

5.If yes, from where? 

1. 

2. 

3. 

E. Preferences of different ecosystem management practices by local 

communities 

1. What type of ecosystem management practice do you prefer most and why? 

Type of ecosystem management 

practices preferred 

Reasons for the preference 

1 

2 

3 

4 

5 

6 

8 

6 



2. From the mentioned ecosystem management practices, which do you, think can 

be applied to reduce rodent habourage in the area and why do you think so? 

Ecosystem management practice Reasons as to why you think it can 

reduce rodent habourage 

1 

2 

3 

4 

5 

F. Willingness to invest in different ecosystem management practices. 

1. What ecosystem management practice are you currently practising? 

2. Are you willing to invest in the ecosystem management practice you mentioned 

above? 

1=Yes 2=No 

3.How much money have you invested in ecosystem management practice 

mentioned in 1 above in the past 12 months 

4.What are the constraints associated with the ecosystem management practice you 

mentioned in 1 above 

1. 

2. 

3. 

4. 

5. 
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G. Adoption of ecosystem management practices 

1. Based on economic benefit what ecosystem management practice apart from one 

that you are currently practising are you willing to adopt? 

2. What are the reasons 

1. 

2. 

3. 

4. 

5. 

3.Based on reducing close contacts between human being and rodents, what ecosystem 

management practices are you willing to adopt? 

4.What do you think should be done in order to eradicate/control plague disease in 

Lushoto? 
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