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found

statistics,

were

Further research into soil fertility restoration, pests and 
disease management and other aspects of the farming system, 
is proposed.

carried 
Tanzania.

It was found that homegarden productivity has significantly 
declined over the years due to; decline in soil fertility and 
cattle population, outbreak of banana pests and diseases, 
increase in human population and lack of cash.

Economically, it was found more profitable to rehabilitate 
the homegarden by reintroducing cattle rather than shift to 
a completely new farming system based on annual cropping.

ABSTRACT
A socio-economic study was 
division in Bukoba District, 
to describe 
Bukoba district,

Descriptive statistics, linear regression and one way 
analysis of variance were the methods used to analyze the 
data. In the linear regression model banana and coffee yield 
were dependent (predictor variables) whereas homegarden size, 
hired labour, cattle keeping, and household size 
independent variables.

out in the Kyamtwara 
The objectives were: 

the homegarden agroforestry system found in 
to investigate the nature and magnitude of 

constraints of the farming system and to do a farm economic 
analysis of possible alternatives to counter falling 
productivity.
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CHAPTER 1
INTRODUCTION

istraditional districtfarming system of BukobaThe a
multistorey homegarden agroforestry system that has been
successfully practised in the district over the centuries.
A homegarden or homestead farm is locally known as Kibanja.

farming characterised highbyhas beenThe system
productivity and high species diversity. High productivity of
the system has made Bukoba one of the most densely populated
areas of Tanzania and the African continent.

Principal crops grown in the holdings are Banana (Musa spp)

and Coffee (mainly Coffea robusta) . Banana is grown for food,
coffee is for cash and social functions.brewing and cash,

is anChewing of boiled and dried coffee beans for example,
immensethe Bahaya which carriesold tradition of anage

Several other crops (both perennial andsocial significance.
intercropped with coffee. Thesebanana andannual) are

include common beans (Phaseolus vulgaris), maize (Zea mais),

(Diascorea spp) ,(Manihot esculenta) , Taroyamscassava
and many others,(Colocassia esculenta) ,

inand other plants commonly found Bukobalist of crops
homegardens) .

1
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Livestock is dominated by cattle kept primarily for manure
also milkbut production,for social/culturalcash and

functions such as paying bride wealth.

Various species of trees and shrubs are carefully maintained
in the holdings for various uses such as fuelwood, medicine,
banana propping, fencing and bark-cloth making.

1.1 Statement of the problem
The traditional Bukoba homegarden is the basic production
unit and also the centre of social and cultural activities
for farm families. As such its importance and necessity for

survival population in districtof the local Bukobathe
cannot be overemphasised.
Even though the homegarden farming system has sustained the

withoutcenturies, ispopulation in Bukoba for notit

problems in terms of long term sustainability. Over time the
Bukoba has been pervaded by host offarming system in a

biological constraints namely; Banana weevils (Cosmopolites

goodeyi Radopholusand(Radopholussordidus), nematodes
and declining soil fertility.the panama diseaseSimins') ,

dueis under toSocio-economically the system pressure
population growth which has led to fragmentation of holdings,
Intensity of homegarden management has also decreased and

Low population of cattle
diseases and poor veterinary

services) has meant less manure and therefore it has enhanced
insoil fertility. Theof componentproblem treethe

2

(mainly due to lack of cash,
out-migration has become common.



homegardens is also under pressure due to fragmentation of
homegardens and the need to produce more food. All of these
constraints are a threat to the sustainability and stability
of the system.

This instudy constraints theanalyze theattempts to
homegarden farming system of Bukoba district and to evaluate
the possible alternatives bethat could done counterto
declining productivity. The study is therefore important to
farmers, policy makers and lending institutions for it helps
to indicate the advantages and disadvantages of alternatives
being proposed.

Objectives1.2
of this study are;The objectives
to describe the structure and composition ofi)
the traditional multistorey homegardens,
to determine the magnitude of criticalii)
constraints in the farming system,
to analyze possible intervention measuresiii)
with the view of recommending the most
economic and practicable option(s).

3



1.3 Major hypotheses tested
To investigate the objectives in section 1.3, the following
hypotheses were stated.

Crop yields in Bukoba district have declined over thei)
years due to both socio-economic and biological
constraints.

As a result of decline in crop yields,ii)
significant difference between current crop yields and
crop yields in the past (particularly before the
onslaught of banana weevils and nematodes).

Intensification (and rehabilitation) of the existingiii)
farming system (by the use of traditional inputs) is
economically more profitable than shifting to a new
farming system based on annual crops (maize/beans).

1.4 Some important definitions
For the purpose of this study the following definitions have
been adopted and used as such.

Agroforestry: Young (1983) describe agroforestry as a
system in which trees or shrubs areland-use

in association with agricultural crops,grown
pastures or livestock, and in which there are
both ecological and economical interactions
between trees and other components.

4

there is a



Fernandes and Nair (1986) define theHomegarden:
homegarden as a land use practice involving
deliberate management of multipurpose trees
and shrubs in intimate association with
annual and perennial crops and livestock
within the compounds of individual houses,
the whole crop-tree-animal unit intensively
managed by family labour.

Multistorey: Refers to the vertical order or arrangement

shrubs that are grown in a homegarden.

5
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CHAPTER 2
LITERATURE REVIEW

2.1 Background to homegarden agroforestry system
Mixed farming systems have been a traditional way of farming
for farmers in different parts of the world. Combinations of

livestock activitiesand according localtrees, tocrop
requirements has always characterised these systems.
Homegarden or homestead agroforestry system is one of those
mixed farming systems which has stood the test of time and is
practised extensively in tropical and subtropical areas of

Characteristically,the world (von Maydell, 1987) .
homegardens largely subsistence,for theyare are
ecologically stable and sustainable. In addition they provide
continuous or repeated harvests over the whole year and they
represent a risk-averse farming system.
Homegardens or homestead farms
and they have been widely documented in various studies for

(1984), Oktingati and Mongi (1986)example, Fernandes et al.

NairAluma (1990), andOduol and(1987),Saemorwoto

2.2 Functions of homegardens
itsforHomegarden as

its ability to combine the ecological functions of forests
with those of providing economic needs of the people.

6

are found across continents

Sreedharan (1987), among others.

socio-economic and ecological roles. Its importance lies in
an agroforestry system is valuable



2.2.1 Socio-economic functions
The importance of homegardens in providing subsistence needs

Nutritionally homegardens play a key role in supplying
farm families.forfood

contributehomegardens 4-6% of the household energy
requirements. According to Saemorwoto (1987) a survey of 40

the Philippines nearly allhouseholds found that thein

could meet the recommended daily requirement forhouseholds
vitamin C,and Calcium. Over half of the sample

theirobtain sizeable ofhouseholds could amountsa
riboflavin and niacin and one inrequirements of thiamine,

four could meet their protein and energy requirements with
from the homegardens.andthe outputs resources

homegardens have been found to provide more than 40% of the
total calorific requirement of the local farming communities

pointed that the(1980)Sundkler1975) . out(Stoler
meeting almost all householdhomegardens of Bukoba were

calorific requirement in the 1940s and in the 1950s.

In general, a large proportion of the products of homegardens
consumed by farm families themselves. Studies by Stolerare

(1975), Oktingati (1985) and Oduol and Aluma, (1990) , indicate
that the major part of the produce is consumed at home thus
providing a high degree of household food security.

7

vitamin A,

homegardens have social, cultural and aesthetic functions.
and generating income can not be over-emphasized. Moreover

In Papua New Guinea for example,

In Java



Economic returns from homegardens are an important asset of
the farming system. Ninez 1985 reported an income of US

small homegarden about 200m2.$ 28.33 This income
although small, contributed almost 10% of the family income
in that period. Homegardens of Rwanda have been reported to

as much as 69.1% of the family cash income, of whichproduce
38.3% is from banana, 11.7% from coffee, 5.2% from livestock
and 13.9% from other food crops and their products.

1987, foundAluma that large Mvule (Chlorophoratreea
excelsa) in a Ugandan homegarden can fetch between US $300-

timber and another US $100-200 for charcoal, this500 for
income being over and above that from coffee, banana, minor

samecrops,
homegarden.

Homegardens are not only economically important to the farm
family but also to the economies of the countries in which
they occur. The Chagga homegardens in Tanzania for example,

52% of Tanzania's coffee export in 1982, thuscontributed
earning the country US $65 million (Fernandes et al. 1984) .

Possibly because of educational and cultural background of
the socio-cultural functions of homegardensauthors,most

they are
socially and culturally important to farm families.

8
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have remained largely obscure. In most communities however,
homegardens are more than mere production units,

livestock and other species of trees found in



Trees in homegardens have got various socio-cultural values
ranging from being medicinal to being sacred. Okafor and

listed a woody tree speciesFernandes (1987), for example,
and is

sacred. Sacred trees have also been documented in homegardens
of the Far East 1987) .(Saemorwoto,

2.2.2 Ecological functions
multistoreyThe homesteadof farms playsstructure an

important protective role against soil erosion by providing
vegetative cover. Available data suggest that higher rainfall
erosivity the butbeneath thantrees open,occur in

considerably less soil erosion occur because of the cover of
herbaceous plants and litter (Saemorwoto, 1987) .

from the protective role, homegarden componentsApart are
nutrient and matter in thethe recycling ofinimportant

opportunity for thepresenting excellentthussystem an
maintain soiland helpingefficient of toresourcesuse

1983) .fertility (ibid. 1987; Young,

2.3 Bukoba Homegarden Agroforestry
An Overview2.3.1

is exactly, not known when the homegarden agroforestryIt
cultural and economic unit of farmsystem became a social,

families in Bukoba. According to Hyden (1969) the farming

century.

9

growing in compound farms of Southeastern Nigeria,

system was already well established in Bukoba in the late 19th



isCoffee itindigenous (Mbilinyi,Bukoba 1969),to was
century and

banana is said to have been introduced from Far East to East

speculated that the farming system is some few centuries old.

Today homegardening is the major agricultural production
system in Bukoba, covering more than 80% of the total land
under cultivation.

A closer look at homegardens reveal that their composition in
trees and/or livestock generally vary from

one holding to another. Various factors influence homegarden
nature and fertility of soils,composition, among them are;

and individuala holding, size of the household,
farmer's preference (Friedrich 1968).

Previous studies
district are rather small mostly not more than one hectare.
Reining (1970) reported an average size of 0.7ha; and Raid

estimated the average size of holding to be 0.69ha.(1969)
The probability that farm sizes may have since shrunk with

inthe population Bukobagiven hashigh, thatistime
continued to grow.

size, homegardens of Bukoba playssmallDespite the an
in Kagera regionimportant role

produces some 30% of the total coffee crop in Tanzania thus

10

however, commercialized by the Germans in the 19th

terms of crops,

in Bukobaindicate that homegarden sizes

Africa at around 1500AD (Morgan, 1962). It can therefore be

the economy of Tanzania.

size of



contributing about foreign11% of the annualcountry's
exchange earnings. A sizeable part of this coffee is produced
in the homegardens Bukoba district.

2.3.2 Constraints of production in homegardens
Studies criticalthe limitingfactors constraintson or
productivity of the homegardens in Bukoba have traditionally
focused on the respective disciplines of the researchers. As
a result most of the problems confronting homegardens have
mostly been studied in isolation.

Soils
been argued that the homestead farms of Bukoba are

productive largely because of the intelligent adaptation of
conditionsdifficult foundthethe people to

theRuthenberg (1980).
factor limiting crop production in Bukoba. A lot ofma j or

documented evidences indicate that soils in the district are
(Milne 1938, Mitchell 1963, Mobergin plant nutrientspoor

Kabwoto 1976,1972 ,
others).

Kabwoto (1976) attributes the decline in yields of crops such
as tea, banana and coffee to no other factor than poor soils

that poor soilshownhave alsoal, (1989)and Mkandala et
to bean production inconstraintmajorfertility is the

Bukoba district. Recent analyses of soils in some parts of
Bukoba have revealed that deficiency of both major and micro

11

The same author mentioned soils as

It has

Mkamba 1986, Mkandala et al 1989, among

in the area



nutrients is widespread (Daily News1, 1990) .
The problem of low soil fertility in Bukoba can be ascribed,

in part,leastat
cattle population has also declined

years.

for the major crops, tracedbanana and coffee. Cory (1957)
the history of decline in the population of cattle in Bukoba

epidemic. The death toll of cattle during the epidemic is

never appreciably picked up since then.
The Royal Tropical Institute (1989) has pointed out that as

found that 33% of farmers inWhereas Friedrich (1968)area.
Bukoba district keep cattle, Raid and Raid (1975), reported
cattle keeping being confined to only 20% of the farmers and

Institute reported cattleTropical (1989) hasRoyalthe
keeping to be confined to 12% of the farmers. The findings of
these studies indicate a falling trend of cattle population
in the district.

Banana weevil
Banana weevil is reported by most researchers as the worst
problem confronting homegardens in Bukoba. Studies by Walker

Royal Tropical InstituteTibaijuka (1984),(1983),alet
and also reports from Maruku Agricultural Research(1989)

i The Daily News (Tanzania) 17.12.1990
12

Cattle manure has been the major fertilizer and has 
sustained the farming system over the centuries, particularly

late as 1960s rinderpest out break was still common in the

to the decline in the amount of cattle

to the year 1891 when the district was hit by rinderpest

over the

estimated to have been 95% and the cattle population has

manure as a



Institute (1984) and the Kagera Region Agricultural Office
(Tungu 1990) further confirm the severity of banana weevil
problem. Cosmpolites sordidus is reported to be the most
prevalent species although Temnoschorta nigroplagiata adults
have also been found in the area.
Although banana weevils are said to have been a problem in
Bukoba by 1930, it is not until the mid 1970s that extensive

experienced (Maruku,1980). According todamage thatwere
report banana weevil had destroyed over 50% of the banana
crop in Bukoba district by 1978. Tungu (1990) reported a fall

to weevils and nematodesin banana production due
whole of Kagera region from 601,589 tonnes in 1981 to 427,167

A decrease of 28.99% over a period of ninetonnes
Some studies for example Tibaijuka (1984) , have putyears.

much higherweevilsyield reduction due atbanana to a
percentage.
of banana yield reduction can exclusively be attributed to
banana weevils.

Nematodes
The presence of nematodes in Bukoba was ascertained in 1972
when nematode species namely Radopholus similis, Pratylenchus

isolated from banana rootand Meloidogyne spp. werespp.

Initially it was believed thatsamples (Walker et al,1983).
the most important nematode species in banana in Bukoba was
R.similis it has however, recently been found that the most

13

in 1990.

It is debatable, however, as to what percentage

in the



important species is 1991, pers.comm).
Unlike banana weevil, nematode infestation is widespread in

districtsall isof region. thereKagera However, no
scientific explanation explain why- nematodesto are so
widespread and not the weevils. Also data on yield losses due
to nematodes alone, even in areas where weevil infestation is

Homegarden fragmentation

growing population accompaniedis mostly bypressure
soil fertility.decreasing size decliningfarm and As

population density continue to increase, yields and returns
to labour eventually decline to the point at which farmers

income (Beetshave to
1990). In Bukoba district population pressure and decreasing

decades.sizes for manyhave been known Asfarm
Schmidt concluded,(1978)

capacitycarryingdistrict surpassed the areas' some
centuries ago, and as a result homegardens are so small that
they are can no longer support burgeoning family sizes.

clear that the farming system inisFrom the foregoing, it
Bukoba is severely overburdened by several constraints.lt is

Friedrichthis (1968)possibly against background, that
concluded that Bukoba is experiencing agricultural stagnation

14

2 Officer-in-Charge and Nematologist, Maruku 
Agricultural Research Institute.

P.goodeyi (Mbwana2

non-agricultural sources ofturn to

population in some parts of the
to exist

Most common to rural communities in high potential areas,

not acute, is scanty.

constraints.lt


banana-coffeethethatconcludedTibaijukawhile (1984)
farming system in Bukoba is facing a total collapse.
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CHAPTER 3
THE STUDY AREA

3.1 Location and extent
Bukoba district is located in the north-western corner of

oand 1°25 south and 31°3 0 and 2Tanzania,
It is bordered in the north by Uganda, in the east byeast.

Lake Victoria, in the west by Karagwe district and in the
south by Muleba district.

covers a total area of 11,465km2,The district of which is
districtunder Bukoba thewater. town,is

is 1245km from the main port of Dar-es-headquarters some
of the five districts thatBukoba district isSalaam. one

region, Muleba,othersmake Karagwe,Kagera areup
sixsub-divided intoisBiharamulo, Bukobaand Ngara.

Bugabo,divisions,administrative namely: Kyamtwara,
According to theand Missenye.Kiziba, Rubale,Katelero,

Tanzanian administrative structure, divisions are sub-divided
into Wards and eventually into Villages.
Figure 1 shows the location of Bukoba district.

16

5,932km2

it lies between 1°



KeyFig. 1 Map of Bukoba District.
Divisional boundaries

VM Seasspi areas
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3.2 Bio-physical environment
3.2.1 Climate
Bukoba district has a bimodal rainfall pattern, long rains
from February to early June and short rains from September to
December.
and 2100mm. Rainfall amount decreases with distance from the
shores of lake Victoria. The lake littoral zone where this

relatively wet throughout the year
with no marked dry The meanseason as
annual maximum temperatures lie between 25cc-26.5cc. The small
annual range of temperature is largely attributed to nearness
to the Equator.

rainfall
400

300

200
BKB" j>•

100

0

= Maruku rainfall average 1961-1985MRK'
1980-1988BKB-

mmFig-2: Monthly rainfall averages

by the Royal Tropical Institute (1989)Modified from the dataSource:
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months

The mean annual rainfall range is between 1800mm

study was conducted is
shown in Figure 1.



Relief and soils3.2.2
Bukoba district is hilly consisting of undulating terrain
rising up to 1400 metres above The terrain hassea level.
flat-topped hills and valleys dominated by extensiveare

rivers in theNgono and Kagera theswamps. are
district.

Soils are derived from the Bukoban system of rocks which is
characterised by of conglomerates, sandstones,strata
quartizites, limestones. age-determinationand of theAn

isotopic age ofsystem of rocksBukoban 800
million years (Morgan, 1962) . Major groups of soils in Bukoba

Vertisols, Ferralsols.Arenosols, Gleysols, andare
soilsimportant agricultural inFerralsols the mostare

(homegardens are found on these soils). They are deepBukoba
and thoroughly weathered, but they are also highly leached;
thus infertile.

the clay fractionin nutrients,soilsFerralsols pooras
consist of mainly Kaolinitic minerals with iron and aluminium
oxides. Cation exchange capacity is very low, they are acidic

to be highthe C/N ratio tends4 andwith pH low asas
(Longman and Jenik, 1987) .
Soils in the swampy areas of the district are mostly Gleysols

They are seasonallyextent Vertisols.lesserand orto a
poorlytheyresultlogged,permanently water areas a

soils successfullydrained, these bedrained. If can
cultivated.

19
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3.3 Population characteristics
The population of Bukoba district is 389,965 people out of
which only 12% live in Bukoba urban, (Bureau of Statistics,
1988). Local population highdensity 500goes as as

of cultivated land; (Royal Tropical Institute,
Reining1989) . (1955) , reported local populationhowever,

density of 1250 persons/km2 of cultivated land making Bukoba
district of inthe densely populated (rural)one areas
Africa.

if the population density of Bukoba is calculatedHowever,
it is found to be 70.5 persons/km2.basing on land area, But

such calculations would be seriously misleading because what
is in infertiletermed total land includeBukobaarea
grasslands, rocky hills and wooded or forest land. Therefore
it is the population density perreasonable calculateto
square kilometre of cultivated land. The population figure by
division in Bukoba district is presented in Table 1.
Table 1 Population figures for Bukoba district by division

Population
1988Division 1978

389,965333,850Total
1989 (after Bureau ofSource;

20

Ky amt war a 
Bugabo 
Kiziba 
Katelero 
Rubale 
Missenyi

35,035 
35,358 
65,217 
73,496 
41,534 
53,850

33,411
34,843
65,737
84,951
59,867
64,147

Royal Tropical Institute, 
Statistics, 1988).

persons/km2



The overall annual growth rate of population in the district
during the ten year inter-censal period 1978-1988 was 14.36%
implying a modest annual growth rate of approximately 1.44%
which far below region and nationalthe theKagerais

averages of 2.7% and 2.8% per year respectively. According to
Royal Tropical Institute's (1989) study, this low population
growth rate can be attributed to factors such as immigration,
district border adjustment and the AIDS epidemic prevalent in

district.Bukoba ethnic is the Bahaya,group
minorities immigrants, includemostly they theare
Banyarwanda, Barundi and Baganda.

3.4 Land-use systems
The people of Bukoba district are primarily agricultural and

in agriculture. Land use is based on kinship structures which
patrilinear in terms of ownership and inheritance. Suchare

land use system implies that a father has to subdivide hisa
generations this leadshis tohomegarden to oversons,

fragmentation of homegardens. The district is characterised
by intensive smallholder production of subsistence and cash

holdings are permanently under banana and coffee.crops,

households characterized by banana/coffee homegardens.
A village is usually surrounded by open grasslands which are
infertile and dominated by couch grass thus difficult to work
with. The grasslands are used for communal grazing, supply of
mulch, supply of vegetation for cattle stables to bulk up the
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a majority of those who are economically active are engaged

A typical Bukoba village consists of tens or hundreds of

The main



cattle manure, annual plots of legumes mainly Bambara nuts
(Vondzoeia tea plantations.subterannea) smallholderand

Bukoba. Much of isthe farm work done by women (Swantz,
1977) , they combine farm work with household chores, child
rearing and, fetching water. Traditionally the Bahaya women
do not collect firewood. Men, on the other hand, perform less

cultivation work,of in homegardens they are in charge of
coffee husbandry practices and banana pruning and detrashing.
Because coffee is a man's crop right from planting to selling
(of coffee beans), funds from coffee proceeds

as buying food,which they spend on household budget such
fees and paying development levy. Men also

collect firewood and tend cattle.

3.5 Infrastructure
There is a moderately well developed infrastructure of roads
(earth roads but passable all the year round) linking Bukoba
district to other districts in the region and also to Uganda.
Reliable means of transport linking the area to the rest of

by steamer and plane services plying betweenisTanzania
Mwanza and Bukoba across Lake Victoria.
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men manage

paying school

Social division of labour exist and is well pronounced in



3.6 Social services
district educationalBukoba is withendowedwell

institutions, there are many primary and secondary schools in
the area.
public hospitals whichhealth Bukobaand ofcentres
Government Hospital is the biggest.
Off-farm employment opportunities a rather limited due to the

boomingsize ofsmall Bukoba theretown. However, are
informal trades such as fishing in lake Victoria, clay brick
making, pitsawing, masonry, and carpentry.

The tea estate and factory at Rwabikanshe, the Kagera Sugar
Company, Maruku Agricultural Research Institute and the Bukop

the only institutions which offercoffee factory canare
sizeable off farm employment.
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Health services are offered by both private and



CHAPTER 4
RESEARCH METHODOLOGY

Bukoba district is divided into two main agroclimatic zones,
the eastern zone (also called the lake littoral zone) and the

(also known as the hinterland zone).western zone
found particularlyOf the two zones,

suited for the study because previous research studies have
productivity inindicated constraints limitingthat

homegardens are more severe than in the western zone.

inKarabagaine Marukunamely andwards, KyamtwaraTwo
division were selected for the study. Constraints largely in

financial and material could nottime,ofterms resources
permit the study to cover a larger area than the two wards.
In the two wards selected for the study, three villages from

(Karabagaine and Maruku) were selected at random.each ward
Nsisha,the villages selectedKarabagaine ward were ;In

Kangabusharo and Kiziru, and in Maruku ward Kasha, Nyabukazi
and Bujogero villages were selected.

4.1 Data collection
obtainedeach village was fromforlist householdsofA

office. table of randomrespective village government A
numbers was used to select households in each village.
Twelve households per village were picked for the survey.
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the eastern zone was



questionnaireThe inused the sought extracttosurvey­
information on households, homegarden composition, and major
constraints limiting productivity of the homegardens.
Preliminary draft of the questionnaire was done in Norway and

pre-tested fifteen households arrival init was on upon
Tanzania in July, 1991. Results from the pre-testing exercise
led to adjustments and modification of the questionnaire to
accommodate views and comments from target farmers.Hence some
questions or parts of questions were dropped out and new ones
were incorporated. The questionnaire presented in appendix 2.
The source of primary data was the household survey.
The household survey was conducted from mid-August to early
November, 1991. All interviews were conducted in Kihaya which

This posedinlocal language the studythe noarea.is

threeresearcher, and theboth theproblem because

farmer and his wife or one of the two if the other
separated.divorced, Inbehappened to away,

general farmers were cooperative and enthusiastic to answer
the questions, each interview lasted slightly longer than one

On average two interviews were conducted per workinghour.
day.

obtained from informal interviews withSecondary data was
Institute,ResearchAgriculturalMarukuresearchers at

specialists at Bukoba District Agricultural Office, and the
representative of the Tanzania/Netherlands Farming Systems
Project at Bukoba.
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were a
enumerators were conversant with the language. Respondents

village extension workers in the study area, subject matter

widowed or



addition, literature obtainedIn the study wasareaon
through publications and unpublished reports available at

Sokoinethe National Agricultural Library,

University of Agriculture(SUA), Morogoro.

4.2 Data analysis

of

median),central tendency (means,

dispersion (range, standard deviation) and percentages.

Quantitative lineardata analyzed by the ofwas use

regression. Both simple and linear regression models were
predict relationship between homegardenused theto

predictorvariable) itsproductivity and(dependent
variables.
Regression models were designed as follows:
Simple linear regression

x=

Multiple linear regression
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Predictor or independent variables that were considered to
influence homegarden productivity were; Gattie keeping (hence

size of homegarden, household labour availability,manure),
and hired labour.
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Y=a+bx1+bx2+....+ewhere the rest of the variables are as above except e which is an unexplained error component.

Y=a+bxwhere Y= homegarden productivity (for banana and/or coffee) a= intercept of the line with Y-axis b= slope of the line, that is the change of homegarden productivity per unit change of independent variable independent variable

statistical measures of

Maruku and at

Qualitative data was analyzed by statistical measures



(ANOVA) was used to analyze
the reported data on present and past yield levels of banana.

the difference
between the two means. The hypothesis tested was stated as

was tested at 95% degree of confidence. Only the banana crop
yield could be subjected to ANOVA because farmers were able
to recall declines in yield over the years.

Farm Economic Analysis technique was the major tool used to
analyze the current farming system and the alternatives that
could be undertaken in Bukoba given the current trend of low

crop performances.using of
Monetary units were used as the basis for measuring inputs
and outputs
prices were used throughout.
Two alternatives that were analyzed were (i) intensification
(rehabilitation) of the current farming system by the use of
cattle manure and (ii) a shift to maize/bean mixed cropping.
The net present value (NPV) criterion was used i) to test the
profitability of the current farming system and of each
of the proposed alternatives and ii) to compare the relative
profitabilities of these farming systems.

The time horizon of twenty years production period was used
and the resulting net cash flow was discounted using three
discount rates namely; 2 0%, 29% and 38% bearing in mind that
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A one way analysis of variance

production in homegardens. Costs and returns were analyzed

in the cost and returns analyses and nominal

interview data and estimates

The analysis was designed to test to test

Ho:mu1=mu2 against the alternative Hizmu^au,. The hypothesis



interest for medium-term agriculture lending inthe rate
Tanzania is 29% and is (Bank ofinflation 20%the rate
Tanzania, 1991). The net present values for each alternative
farming itsobtained summing annualsystem bywas up
discounted net revenues.
Sensitivity analysis stability of thedone testtowas
alternative farming systems given the risks and uncertainties
that characterise agricultural systems in respect to yield
variation and fluctuation of prices of inputs and outputs.
Sensitivity analysis was therefore used to investigate the

in prices and/or yields theof the changeseffects on
profitabilities of proposed farming alternatives. For each

the total cost of production was increased byalternative,
After each increase, the effect on the100% and 50%.150%,

profitability was examined.
designed to reflect possible increases in the prices of input

the total annual revenue wasfactors. In respect to revenue,
theeffectTheby 75%.and then50%reduced by on

in totalexamined. The decreaseprofitability thenwas
the possible decrease inreflectdesigned towasrevenue

yields or in prices of the products.
the interest rate ofwhich reflectsdiscountA 29% rate,

analysis.

and other plant species was doneIdentification of trees
partly through informal interviews with elderly farmers and
partly by Regional forestry staff at Bukoba.
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The increase in total cost was

agricultural loans in Tanzania, was used in the sensitivity



CHAPTER 5
RESULTS AND DISCUSSION

5.1 Farm (homegarden) characteristics
5.1.1 Homegarden size and household composition
Homegardens in the study area were found to be quite small
but intensively cropped. The mean homegarden size was found

1.58 Size classes of homegardensto be (0.6ha).acres are
summarized in table 2

number of homegardens %Size class (acres)

100.0072Total

(82%) hadmajority of farmersthein 2tableshownAs
whereas only 18% had homegardens

A 95% confidence interval revealed that theabove 2 acres.
homegarden size was between 1.48 and 1.86 acres or 0.5mean

to 0.7 hectares. This finding confirms the earlier assertion
that homegardens of Bukoba are small in(see section 2.3.1)

compared to previous studies in the forsize. When area
example Friedrich (1968), Moody (1970) and Reining (1970),

considerably decreased with timehomegardens have not as
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21
38
12
1

29
53
17
1

<1
1- 1.9
2- 2.9 
>3

homegardens below 2 acres

Table 2; Size classes of homegardens



decrease in homegarden size is out-migration of people from
Bukoba district to other parts of Kagera region and to other
parts of Tanzania.

This study found the mean household size in the study area to
The smallest household had 1 person whilebe 5.22 persons.

the biggest had 15. A 95% confidence interval showed that the
size ishousehold between 4.6 and 5.8 people. Themean

findings agrees with by the Royal Tropical
Institute in which(1990) found that theit meanwas

issize in DespiteBukoba 5.8 thathousehold people.
homegarden size has not decreased much over the years, the

is small to subsist an average householdpresent size (0.6ha)
of about 5 to 6 persons.

5.1.2 Structure and components of homegardens
homegardens surveyed were found to consistIn general terms,

i) banana-coffeethenamely;ma j orthree componentsof
ii) mixed array of annual crops, tree and shrubs;admixture ;

iii) livestock.

in all sample homegardens. 97% of homegardens had a banana­
coffee mixture and only 3% had no coffee crop. The intensity
of admixture was found to vary in space and time and from one
homegarden to another. On average banana occupied 80-95% of
homegardens; coffee occupied about 20-25% whereas trees and
shrubs occupied 2-4%. Root crops (yams, sweet potatoes, taro,
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a recent study

Banana was found to be the most common and predominant crop



sown extensively in all sample homegardens at the onset of
short rains in September when the survey was in progress.

Visual observation in homegardens revealedsample that

horizontally,

homesteads. The dwelling place (homestead) and cattle stable

centrally inlocated the homegarden. theClose toare
homestead, banana is dominant,stand banana trees are
abnormally tall probably due to frequent manuring because
most household refuse is deposited near the homestead and so

in the banana dominated belt. With increasing distance from
a homestead banana/coffee mixed stand is found, some trees,
shrubs and some annual/biennial

this edges of homegarden theTowards thefound belt.m
found short and less healthy. Some coffeebanana crop was

Deriving from thisfound bushy and overgrown.trees were
saidobservation, be that homegardens do haveit acan

fertility gradient which decreases from theas one moves
the homestead to the periphery. These findingscentre, at

also indicate that intensity of management of homegardens
decrease with distance from homesteads. Similar observations

in northern Nigeria Under such(Norman, 1974).
homegarden management regime,
grown near the homesteads where they can be carefull managed
while minor crops and tree species with no immediate benefits
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the most important crops are

cassava) were found on the edges of homegardens. Beans were

is cattle manure (where availabe). Depending on the season,
beans and to a lesser extent maize, are found mixed-cropped

were made

minor food crops are also

land use is organised concentrically around



are pushed to the periphery. This explains why banana which
is staple district isin closeBukoba toa crop grown
homesteads.

Vertically, different evident.layers/storeys Beans,are

amaranth, cowpea and some other short annuals make up the
The intermediate canopy is made up by suchlowest canopy.

banana and castorpapaya,
whereas the upper most canopy is made up by tall trees which

Oil palm and Ficusmostly include, Maesopsis, Markhamia,
species.

in Bukobainventory and other plants foundofAn crops
inAppendix 1.is presented in shown thehomegardens As

appendix a typical homegarden contain over 30 crop and tree
deliberately planted and maintained tospecies,

otherfuelwood, andmedicine, cash,food,produce many
economic and cultural.services both social,

Figure 3 shows the lay out of a homegarden in Bukoba.
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these are

crops and trees such as coffee,
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Fig.3 : Lay out of a homegarden. Tall banana plants around the 
homestead (top); mixture of different crops and trees on the 
periphery (bottom). 33

*#7^



Livestock keeping was found to be dominated by cattle. Goat,
sheep and local breeds of chicken were found to be small to
merit enumeration. Only about 17% of the(n=12) sample
households kept cattle, mainly local breeds, the Ankole and
Zebu.

5.9 heads per cattle keeping household but this alsowas
implies 0.8 heads per capita in the sample villages. When
compared to findings by Friedrich (1968), Raid and Raid
(1975) and the Royal Tropical Institute (1989) (see section

it is clearly found that cattle keeping in Bukoba has2.3.1)
been declining over the past years. Farmers who at present do
not keep cattle were asked to gives reasons for not keeping

Most of them cited lack of cash, lack of labour tocattle.
tend cattle and vulnerability of cattle to diseases as the
major reasons as summarized in Table 3.

Table 3: Reasons for not keeping cattle

(%)number of respondentsReason

it is clearly seen that lack of cash to buyFrom table 3,
and vulnerability diseases the two mosttocatttle are

important factors. Lack of labour even though was mention by
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Shortage of grazing land 
Lack of cash to buy cattle 
Vulnerability to diseases 
Lack of labour to tend cattle 
Difficult to borrow from friends 
Did not inherit any cattle

2
55
47
35
17
5

3
76
65
49
24
7

Three farmers had cross-bred (dairy) cattle. The mean



50%almost if thefactorstrong
important
later paragraphs.

Ninety farmers keeping cattle reported to
the cattlegraze

Stall feeding was found limited to only threerange system.
of the cattle keeping respondents.

important integral partCattle of the homegardenanis

farming system in Bukoba. It plays both complementary and
supplementary roles . Supplementary role is played through
supplementing farmers income in the household, provision of

blood and meat which are necessaryfood stuff such as milk,
for household nutrition. Complementary role is played through

higher productivity in
homegardens. Given the nature of soils in Bukoba district,
cattle manure is the most feasible source of soil nutrients.
At present households which do not keep cattle are devoid of

cattle.ofsupplementary rolescomplementary and thethe
Mostly it is against this background that when farmers who do

91% repliedwilling to keep cattle,keep cattlenot are
positively and cited provision of manure as the major reason
for willingness to keep cattle (Table 4). The fact that less
than half of the respondents mentioned milk as another reason
for keeping cattle may be due to the small amount of milk

in thefoundlocal breedsis produced bythat area
(approximately 0.9 litres/day).

35

provision of manure necessary for

six percent of
in the communal pasture lands

two most

in a free

wouldn't be a
limiting factors were to be solved as shown in



Table 4: Reasons for willingness to keep cattle

Reason number of respondents (%)

As
keeping because of manure which they can use to improve soil
fertility and in so doing increase output from homegardens.
Cattle can therefore be a strong incentive to farmers in the
area .

respondent farmer reported to be planting trees in theNo
sample homegardens. Such a finding was expected because given
the decline of food (banana) production and the fragmentation
of homegardens it is only natural that farmers would give

weight to food crops than woody tree species.more
Karani (1986) hypothesizes, removal of trees from homegardens

not likely to be a solution but rather a problem in itselfis
because it may lead to further weakening of banana plants and
to the increased incidence of banana weevils.

5.1.3 Interaction of components in homegardens
andnamely; treeshomegardentheof crops,Components

ecosystem specific to homegarden. The use of banana trash for
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70
33
9

20

97
46
13
28

Manure
Milk
Meat
Cash

But as

livestock interact in both space and time resulting in an

revealed in table 4, farmers are interested in cattle



composted or fresh banana peelings,

of combine to maintain a delicate nutrient

cycle and balance in the homegardens of Bukoba.

presented as a model in figure 4.

Household

Cash

Trees and shrxos

*

interaction of components in homegardens.Fig.4: A model depicting

Figure 3 implies that three kinds of interaction occur in the

interactiondirectis betweenFirst, thehomegarden.
Second, cyclic(cattle), and trees/shrubs.crops,livestock

interaction exist between crop residues, cattle manure, and

competitiveThird,nutrient cycling.inlitter falltree

interaction exist between different crops, and between crops

and trees/shrubs competing for labour, space and nutrients.

As such a homegarden containing all the components described

its productivity is steady andstable equilibrium,is m

taking all things constant, a homegarden would continue to be
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------------Food crops )

Interaction of components and in relation to the household is

%

Medicine
redder

Latojr
Houseno13 retuse

. Feed_____ __

application of manure, 

application of the household refuse and sometimes application 

coffee husks,
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productive for a long time.

5.1.4 Use of inputs in homegardens

Traditional farm inputs were found to be the major inputs

used in homegardens of Bukoba. Very few sample households

reported interestedbe into using fertilizersany or
Simple or rudimental tools mainly; machetes, handbiocides.

fork hoes, spades,axes,hoes, and sickles were found widely

used in homegarden operations.

5.1.4.1 Labour

important input in traditional farmingof theOne most

labour particularly household labour, in thissystems is

study,
labour input in homegardens. Two persons per household were

reported to be available for homegarden work. This means an

household of 5.22 members has a work force of twoaverage

reasonable work force in an average
sized homegarden. Only twenty three of the sample households

reported that household labour was not sufficient for(32%)
all farm activities. They were therefore hiring labour from

in their villages. Only three households had permanent paid
labourers.
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Exclusion or absence of one or 

more components in this system may be expected to result into 

poor productivity.

people which seems a

time to time but complained that hired labour is now scarce

family labour was found to be the most important



On average labour input in a homegarden was found to be 2

I..

a man

per year working in a homegarden while a woman spends 1217

almost twice as much. Logically it means man's labourhours,

is under utilized. The difference in time spent by both sexes

to work in family homegardens can be attributed to the social

division of labour that exist in district.Bukoba

Responsibilities of men in family homegardens are seasonal

while women's

continuous throughout the year.

cattle keeping households men were found to spend 54In

working hours per month (648 hours per year) tending cattle.

cattle keeping households reported that52% ofHowever,

tending cattle is mostly done by male children.

A simple regression analysis (table 7) revealed that hired

labour accounted for a higher variation in coffee production

that mostimportant to note however,
farmers using hired labour have cattle and incomewise they

This means therefore that they hire labourare better off.
because they can afford to do so.

labour is found to be important in coffee production because

(who are in charge of the coffee crop and its proceeds)men

hire labour for coffee husbandry than for banana which is a

women's crop.
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hours per day for men and 3.9 hours for women. Taking a 6 day 
working week, a man is found to spend an average of 624 hours

From the results, hired

responsibilities in homegardens are almost

than in banana. It is



I.’

5.1.4.2 Chemical fertilizers and biocides

Few farmers (11%) reported to have ever applied fertilizers

in their homegardens. Seventy six percent reported to have

applied biocides particularly pesticides and nematicides to

control the banana weevil and nematodes.
reported to have ever applied herbicides in the homegarden.

farmerAt present found to be using any chemicalno was

fertilizer or biocides. Farmers were asked to give reasons

using chemicalfor inputs,not the most frequent answer

(Table 5 and 6) was that chemical inputs are bad to the soils

and the banana crop.

homegardens.

number of respondents %Reason

A threefold explanation can be given to the reasons given by

their homegardens.infertilizersusingfarmers for not

found are acidicsoils where homegardensFirst, the are

(Mkamba 1986), applying3.5

in furthersoils resultssuchfertilizersacidic to

acidification of the soil and hence seriously affect crop
growth. It is most likely that fertilizer trials with farmers
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Expensive
Not available 
Destroy soils 
Destroy crops 
No reason

27
12
60
67

1

38
17
84
93

1

Table 5: Reasons for not using chemical fertilizers in

ferralsols with pH as low as

Only one farmer



(which is common in Tanzania) .

were used. tl

The second possibility is that farmers who tried fertilizers

Agronomically,

little organic matter (Buringh 1979) . Thirdly, it is possible

that farmers didn't apply the recommended (optimum) rates of

fertilizers. Applying a higher dose is detrimentalchemical
to soils and crops whereas a small dose is not effective.

Reasons for not using biocidesTable 6;

number of respondents (%)Reasons

First,depicted in Table 6 above.
theaffectedseriouslyhavefound tonematodes were

pesticides wereproduction of
theinitial and quick measure to arrestenvisaged anas

Tanzanian Ministry of Agriculture prescribedThe
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were mainly those who do not keep cattle, their homegardens 

therefore had low amount of soil organic matter.

Unfortunately no sample fanner 

could remember which type(s) of fertilizer(s) that

Not available
Expensive
Destroy banana crop
Destroy soils
Harmful to human beings 
Ineffective

20
29
66
56
14
60

28
40
92
78
19
83

Two explanations can be given to substantiate the responses 
when banana weevil and

|>,

problem.

Dieldrin for the control of banana weevils. However, instead

ferralsols with high organic matter content

react better to chemical fertilizers than ferralsols with

banana in the homegardens,



Trials at Maruku agricultural research institute and other
parts of Bukoba district have proved the ineffectiveness of
dieldrin to weevils (Mbwana 1991, pers. comm.).
The most logical reason that can be given here is that banana
weevils and possibly nematodes have developed resistance to
dieldrin.

Second, the

backed by any extension service to educate farmers on the use

of the pesticides. As a result some farmers, anticipating a

quick solution, may have used high doses of the chemical than

recommended resulting into destruction of not only the banana

(phytotoxicity) but possibly killing natural enemies ofcrop

According to Subijanto the most(1990),weevils.banana

natural predator of banana weevil is a weevil calledcommon

Placeus javanus, certainly we are not sure if this predator

It is also possible that some ofexisted in Bukoba or not.

the farmers used small doses which may have made the banana

weevil to build resistance.

haveexperience tofertilizer seemsanddieldrinThe

chemicals in the homegardens of Bukoba.
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of controlling the weevils, dieldrin accelerated the problem, 

much to the farmers dismay and complete refrain from using 

any chemical for pest control.

distribution of dieldrin to farmers was not

on the use ofnegatively affected views of the farmers



Recently introduced biocides such
being seriously resisted by farmers even though research
trials have proved that these are effective than dieldrin

19913,(Sweya comm.). The prohibitivepers. prices of
biocides is another reason which can help explain farmers'
refrain chemicals.to Accordinguse to Uronu

to obtain the pesticide Furadan for example,pers.comm;) a

would need 65000farmer shillings for hectare ofone

Such a big sum seems to be beyond the means ofhomegarden.
most farmers.

5.1.4.3 Use of organic matter
Twenty nine percent of sample households reported to be using

the homegardens. 12cattle manure in

households keeping cattle, 7 households reported to be buying

behouseholds reported toneighbours and 2frommanure

The rest didcollecting manure from communal grazing land.
they therefore depended on bananacattle manure,not use

sometimeshousehold refuse andresidues,trash, oncrop

composted banana peelings as sources of soil organic matter.

incycling samplenutrientimply thatresultsThese

homegardens and undoubtedly in Bukoba district in general is

limited to nutrient sources available in the homegarden.

3

4

43

Entomologist, Tanzania Pesticide Research Institute, 
Arusha.

Subject Matter Specialist, Bukoba District 
Agriculture Development Office, Rwamishenye; Bukoba.

(19914

as Furadan and Mirai are

These included the



As banana production has declined so is the use of banana

peelings and banana trash. This implies that only a small

amount of organic matter is now being recycled.

5.1.4.4 Capital inputs

No single respondent in the sample villages was using any

sophisticated machinery in farm operation. Respondents

claimed that they facing scarcity of cashwere severe

acquire traditional inputs such as farm yard

manure. was

getting loans/credit from any financial institution or from

the Kagera Co-operative Union

forward by most respondents (90%) was that given the stringet

conditionalities and bureaucracy it is difficult to secure

co-operative unioneitherloans from (KCU)the or

financial institutions. Respondents were askedgovernmental
would take farm credit if available, majoritywhether they

(94%) affirmed that they needed farm credit and would take it
if available. They pointed out buying cattle for provision of

Logically theinvestment priority.maj orthemanure as

response from sample farmers implies that cash is scarce, the

scarcity of cash is undoubtedly one of the major limitations

of production in homegardens in the study area. Availability

of farm credit would likely be a strong incentive for cash

poor farmers.
5.1.5 Productivity of homegardens
The study revealed that an average homegarden of 1.58 acres
(0.6ha) produces about 81kg of coffee, 105 bunches of banana
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It was also found that currently no respondent

necessary to

(KCU) . The main reason put



and 12 0kg of beans per year. Data for taro, yams,cassava,
and other minor crops could not be obtained. If converted
into hectare basis,per hectare homegarden would

therefore produce 135kg of coffee, 175 bunches of banana and
200kg of beans per year. Homegardens in which cattle manure

is applied were found more productive, the mean yield per

hectare was 320 bunches of banana, 264kg of coffee and 272kg

Since cattle manure application is limited to onlyof beans.

small of farmers,percentage froma outputaverage

homegardens in which manure is not applied were taken as the

most representative in further discussion.

A simple linear regression of homegarden productivity with

its predictor variables showed that cattle keepingeach of

84.8% of the variation in coffee production (Table 7). This
confirms the assertion made earlier that cattle keeping and

is a necessary input in homegardens and thathence manure,

homegardens in which manure is applied are more productive

those withoutthan manure.
account

65.6% of variationaccounted forwhichlabour

production but accounted for a mere 39.2% of the variation in
banana production. As stated before hired labour was found to

coffee than in banana production.
A multiple linear regression showed that the four predictor
variables (size of homegarden, heads of cattle per household,

size of the household) accounted for 71.7% andhired labour,
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more important in

a one

account for 71.6% of the variation in banana production and

Other variables were found to

in coffee

for a smaller percentage of variation except hired



of variation86.1% the banana and coffee productionin

respectively. Results of both simple and multiple linear

regression are summarized in table 7.

Table 7: Results of regression analysis

a) Simple regression analysis results

Homegarden production and its predictor variables

Predictor t-ratioR.sq %Banana P

Coffee

b) Multiple linear regression results

t-ratioPredictor(R.sq 71.7) PBanana

(R.sq 86.1)Coffee
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Hired labour 
Homegarden size 
Household size 
Cattle number
Hired labour 
Homegarden size 
Household size 
Cattle number

Hired labour 
Homegarden size 
Household size 
Cattle number
Hired labour 
Homegarden size 
Household size 
Cattle number

39.2
7.7
0.0

71.2

0.000
0.011
0.432
0.000

0.000
0.127
0.143
0.000

0.372
0.082
0.957
0.000

0.000
0.869
0.398
0.000

2.75** 
-0.16
0.85

10.13**

65.6
1.9
1.7

84.8

11.68**
1.54
1.48

19.95**

significant at 95% 
significant at 99%

6.84** 
2.62* 
0.79 

13.30**

-0.90
1.76
0.05
8.41**

Note: ** *



The study found that the

This
66% declinerepresents in production of bananaa

period of about 20 years.

a highly significant difference between the two
the mean yield of banana in the past 20 years and the mean

yield of the same crop at present are not equal (calculated

F value 0.0000) .

According to Schuler (1984) the daily calorie requirements of

one man equivalent, one adult person (15-55 years) isi. e.

To obtain this daily calorie requirement,2500 calories. an

eat 2.1kg of banana per day (1kg ofto

Taking an average family1200 calories).banana provides

study and assuming that because of childrenreported in this

family of 5.22 persons is equal to 4 manand the elderly, a

The annual banana requirement for theequivalents (M.E).

family is 4 x 2.1 x 365 =3066kg of banana per year equivalent

to about 204 bunches. The present production of 175 bunches

familysufficient forthereforeis nothectareper

subsistence needs let alone income generation.

Also available data from a study by Moody (1970) indicate

that banana production in Bukoba then was 3,363.3 kg/ha/year,

and coffee was 2 3 5kg/ha/year. If a banana bunch is assumed to

of aweigh 15kg (Acland, 1973) ; then the yield per hectare
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per hectare per 

year whereas at present the mean yield is 175 bunches.

average banana output in the past

(late 1960s to early 1970s) was 514 bunches

A one way analysis of variance (ANOVA) revealed that there is

52; p

over a

means, i. e

adult person has



homegarden was 224 bunches
study was the decrease in
crop yields is evident.

decades due to various constraints. Banana is the staple and

in Bukoba district. Under present

declining homegarden productivitysituation of

homegardens will be able to subsist on their homegardens in

the long run.

In this study only about 20% of respondent households felt

that their homegardens could subsist them for most part of

cultivated on the grasslands and on the edges of homegardens.

Increased dependency on root crop will lead to short fallow

period in the grassland and consequently to poor yield and

probably land degradation, it will also lead to decrease in

Maize cultivation is said to have started in

Bugabo division (Royal Tropical Institute 1989) . Since Bugabo

thethis study,covered bydivision notwas

discussion of maize cultivation to the section on economic

analysis.
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The above results agrees with the hypothesis that production 
in homegardens has significantly declined over the last two

per year. Even though the 1970 
done on a smaller sample (n=23),

the year but the general feeling was that there is a shift

grazing land.

towards other food crops particularly root crops which are

the most cherished crop

we defer

very few



5.1.6 Household cash income

Sources of household income are summarized in table 8.

As shown in table 8 many households derived their household

cash income from coffee sales, this has been the case since

coffee was commercialized (Smith, 1987; 1989). Sales of beer

banana and banana beer which in the past were not important

of income were found to contribute cash income to asources

large number of households. This can be explained as a direct

response to the destruction of the most susceptible cooking

in Bukoba havefarmersweevils and nematodes,banana by
considerablyiswhichincreasingly bananabeerplanted

resistant to the two pests mentioned above. Undoubtedly this

in sales of beer banana andhas resulted into an increase

Cultivation of beer banana may also have beenbanana beer.
prompted by the farmers need to find alternative source(s) of
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Source of income
Coffee sales
Banana for food
Beer banana
Sales of banana beer
Sales of distilled liquor 
Off-farm income

%
95
7

43
47
7

75

number of respondents
68
5

31
34
5
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income in response to poor prices of coffee.

Table 8; Sources of household cash income



Because of the difficulties in getting data on household cash

theincomes, average the

coffee and

beans.

200Tshs/bunch of banana and 60Tshs/kg of beans. Assuming all

crop harvested is sold,

incomeproduces of 47,860.OOTshs. This income isan

•195.35equivalent $to US householdper per year or

(37.42 US $) per capita per year. The mean off-9,167.90Tshs

farm income reported was 20, OOOshs/year. If this income is

added to the farm income the total is 67,860 equivalent to 48

US $ per capita per year. The average income is certainly low

Logically and infamily needs.forto cater averagean

general terms we can assert that farmers in Bukoba district

have low incomes.

5.2 Constraints underlying productivity in homegardens

limiting productivity in homegardensconstraintsCritical

affect mainly the two principal crops (bananawere found to

(cattle)componentlivestock astheand andcoffee)

summarized in Table 9.

limiting factor in bothSoil fertility was

Partly, low soil fertility incoffee and banana production.

material,soil parenttheis duedistrict toBukoba
nevertheless permanent cropping, lack of constant

5 Tanzanian shillings
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computed basing on 

production volume of the three main crops banana,

an average 0.6ha homegarden therefore

mentioned as a

Prices at the time of this survey was 50Tshs5/kg of coffee,

income was



replenishment of soil nutrients

can be said
to have contibuted to low fertility.

Table—9j—Constraints_underlying productivity in homegardens

constraint frequency % n

a) Banana

b) Coffee

c)

Banana

From table 8 it is clear that banana weevil is viewed by the
farmers as the most pressing problem of banana production in
Bukoba district.

Weevils damage banana plants by feeding on the banana corm,

they tunnel the corms and cause weakening of banana plants

which eventually fall down even when there is no strong wind.

and fruitstools with bunches have to be propped,Banana

quality is greatly reduced.
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through manuring and leaching
due to heavy rains are some of the factors that

unspecified
include sprayers and chemical inputs 
cattle keepers were the respondents

Banana weevil
Nematodes
Land scarcity 
Labour scarcity 
Lack of manure
Poor soil fertility 
Panama disease

88
31
64
47
71
82
72
29
53
11
69
50
58
67
42

63
22
46
34
43
59
52
21
38
8

50
36
7
8
5

NOTE :★
* * *

Diseases*
Lack of vet.services
Lack of labour

Pests/diseases*
Low producer prices
Lack of inputs**
Land scarcity
Labour scarcity

Cattle***



nematodesfact microscopic, itare is therefore

difficult for farmers to point out nematodes (which they have

seen) to the bananaasnever crop.

possible that farmers can not differentiate crop damage due

to nematodes from that caused by weevils.

Nematodes destroy the banana crop through the destruction of

the root system. They burrow, feed and reproduce inside the

system and eventually the corm rots away.roots,

banana plants damaged by nematodes

commonly fall down unless propped.

Old farmers attributed the outbreak of banana weevil to the

introduction of the sunflower crop (Heliothis annuus}

during the British colonialKihaya language)(Obwonza in

Sunflower was resisted and it is not grown in Bukobaperiod.

to researchers totoday but

farmers' claim.validate or invalidate the

seldom a serious problem onAgronomically banana weevil is

it isfertile soils and in well managed farms (Acland 1971) ,

serious threat on infertilo and neglected farms.however, a

outbreak of banana weevil in Bukoba district inseriousThe

could be attributed to the gradual decline ofthe mid 1970s

soil fertility over the years. The same explanation might be

given for the outbreak of nematodes.
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Nematodes, though equally devastating were not considered as 
a problem by majority of farmers. This is probably due to the 

that

the root

It is also

Like in weevil damage,

a threat

it may be of great interest



I

Panama disease caused by Fusarium

in

Bukoba district.

resistance, beer banana especially Jamaica

susceptible diseaseto (Valmayorpanama 1990), same

phenomenon has been experienced in Bukoba. Panama disease

destroy the crop by attacking the leaves which eventuall dry.

Photosynthesis is therefore interferred, consequently banana

plants dies.

Coffee

The major problems of coffee were found to be scarcity of

land, low producer prices and scarcity of labour.

The fact that Tanzanian farmers are usually paid artificially

low producer prices is well known and it has been documented

widely (Uma Lele 1984; Coulson 1982). As a result of being

underpaid,

assessment of most sample homegardensproduction. Visual

during the survey indicated that coffee trees were bushy and
Tibaijuka (1984) observed a similar trend and reportedold.

that about 3 0% of coffee trees are so old to be productive.

The logical implication is that the coffee crop in Bukoba is

either stagnant or declining. The coffee industry in Bukoba

the lastdistrict has

1987; 1989). At presentmore

dried,shillings per kilogramme ofpaid 50farmers are

unmilled coffee which is only 10% the world market price.
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century, farmers respond to increases in price by producing 

coffee and vice-versa (Smith,

oxysporum f. sp. cubense was 

reported to be a relatively new problem but fast spreading in 

Whereas cooking banana have considerable

farmers have no incentive to invest in coffee

sweet is very

and depressions overfaced booms



Under the present
economy of Tanzania, annual

a month. In this

more coffee. coffee would be an incentive
to farmers.

Scarcity of a constraint

to

the district.

farm family is to produce enough food for the household.

Only about 3 0 percent of respondent cited pests and diseases

limiting factors coffee production. Agronomicallytoas
few pest and disease attacksuffersrobusta fromCoffea

Coffee pests and diseases can therefore be(Acland, 1971) .
said to be minor constraints of coffee in the study are.

Cattle

Results summarized in table 8 shows that (respondent farmers

constraints lack ofpressing werethe mostthatfelt

services, prevalence of cattle diseases and lackveterinary

Only three out of twelve cattle keeping farmersof labour.
regular contacthavereported to a

If veterinary services could be

be

Some previouslessened.

(approximately 25.5 months), high weaningcalving interval
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can not subsist an average household for 

case farmers find no incentive to produce 

A higher price of

veterinary extension staff.

improved, possibly the problem of cattle diseases may 

studies have documented that long

state of the 

earnings from coffee

population pressure and also decline of banana for food in

In such a situation the basic priority of a

to coffee production in

Bukoba as pointed out by sample farmers may be explained in 

the light of continued fragmentation of homegardens due

land as

with livestock and



loss (30%),

cattle are common

( Friedrich,Bukoba The prevalence of

the above constraints help to explain why cattle population

has remained low.

5.2.1 Farmers response to constraints

hostto ofFarmers constraintsresponse underlyinga

homegarden productivity varied from one respondent to another

farmer. Generally stated no respondent reported to be taking

any serious measures to improve homegarden productivity.

In respect to banana crop, 68% of the respondents practised

mainly trapping theof bananacultural method control,

weevil. Only about 10% were in contact with village extension

weeviltrying controland theseworkers measureswere

prescribed by extension agents. These measures were chopping

old banana pseudostems and covering the corms with

The rest 22% were not doing anything substantial toearth.

control weevils.

The decline of homegarden productivity in Bukoba district due

far discussed has resulted

itemized and discussed as

follows:
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high sterility among cows and poor husbandry of 

also

to the onslaught of constraints so

constraints to cattle keeping in 

1968; KILIP, 1988).

depending on the resource endowments at the disposal of a

up of

in general responses which can



Out-migration

Out-migration has always been pointed out as a response to

scarcity in densely populatedland of the tropicsareas

1990).(Beets, Out-migration has been life for

over the

decades (Royal Tropical Institute, 1989; Smith, 1987). Under

current situation of land shortage and decline in homegarden

productivity, people are migrating to other parts of the

district particularly the south-western part (Katerelo and

Rubale divisons) and also to other parts of Kagera region
where there is still some room for expansion and where banana
weevil and infestationnematode is minimal. The other

destination of migrants is the urban centres of Tanzania,

this particularly common for the youth. It is highlyis

if out-migration is a panacea for the problemsdebatable

confronting farmers in Bukoba district. Whereas migration to

urban areas directly affects farm labour supply, migration to

to exportingother rural areas

migrants take young bananaFirst,problems to

stools with them to plant in new plots and in so doing they

weevils anddiseases, bananaunconsciously spread crop

nematodes . Second the supply of arable land is limited, with
increasing population the land is increasingly become scarce.
This will lead to cultivation of marginal land which is
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a way of 

people in densely populated parts of Bukoba district

new areas.

even more infertile and more prone to degradation.

within the region amount



Planting of beer banana

onslaught of banana weevil in Bukoba district has been

prompted partly by the fact that beer banana is less
susceptible to weevil damage, and partly due to low producer
prices of coffee. This supports results thisof survey

indicating that sales of banana beer and beer banana has
become an important source of household income. Beer banana
varieties the other hand, susceptible to Panamaare on
disease, consequently, planting of beer banana may not be a

viable solution. Since beer banana is normally not eaten,
food supply at

affected by increasingly planting beer banana in homegardens.

Dependency on root crops

The destruction of cooking banana by weevil and nematodes has

resulted into shortage of the most cherished food in Bukoba

minorhithertodependency cropsand therefore onmore

and sweet potatoes) . Cultivation of(cassava, taro,yams,

responsibility,woman'straditionallythese is acrops

willand grainsoverdependence root cropson

Also because cultivation of root cropsworkload to women.

high degree of crop rotation and/or long fallowdictate a

unlikely that it can be successful in Bukobaperiod,

where arable land is scarce.
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The planting of beer banana as a response particularly to the

it is

mean more

household level is likely to be severely



Neglect of homeqardens

The need to have alternative sources of livelihood and also

breeding grounds for banana weevil and nematodes.

Figure 5 shows homegardens with different resource endowment

hence different management levels.
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being neglected. As stated earlier neglected homegardens are

due to migration an increasing number of homegardens are
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and effect model (figure 6) .

— - — • of cash Population growth

Fragmentation of honegardenn
Mo investment

pr»P*,i 1 at i on Banana F*"ta and

Boer banana Neglect of honegardens

The cause and effect modelFig.6 :

figure 6 , said variousitshown be thatAs in can

productivity inresponsibleconstraints for loware

homegardens. Farmers have responded to these constraints in
being; out-migration,mainvariety theof onesa ways

growing beer banana androot/annualdependency crops,on
likely results of theseTheneglecting homegardens.

scarcity of farm labour due to migration, soilresponses are;
degradation due to the absence of multi-storey canopy cover,

crop pests and diseases, andeconomiclower returns, more
probably alcoholism due to over drinking of banana beer and
liquor. Finally, and if no alternative measures are taken to
redress the situation, malnutrion, hunger and poverty will be
rampant.
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.. Scare i t y of 
faun l ilx,.ur

-»roor productivity In hoc,eBt^n8<------__J__

Economically unsuitable
Ecologically unadapted—I—

Malnutrition 
Hunger

. —pove r t y

More pesto and diaeaaea

I
Alcoholism ?

I

Dependency on 
root/annual crops

The constraints so far discussed can be summarized in a cause
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5.3 Farm Economic analysis

district practical alternatives to increase crop yields need

to be sought. In order to justify if any alternatives are

needed, banana production trend over the last 20 years was
analyzed basing on the data obtained from the survey.

earlierstated (section 5.1.5),As banana production in
homegardens of Bukoba district has dropped from an average

annual yield of 514 bunches per hectare in the early 1970s to

inbunches175 the early 1990s. found thatIt was
intervention the current homegarden farming system ism

desirable and economically justified (table 10 and 11) .

Two alternatives, one based on rehabilitation of the existing

farming system and the other based on a new farming system

with maize thereforeand beans as
analyzed to compare their respective profitabilities.

rehabilitating the existing farming system, the mostIn

important undertaking was thought to be the improvement of

thatnecessitated by the factThisfertility.soil was
maintainedwellindicate thatstudythisresults of

homegardens particularly those applying cattle manure were
Evidences from literatureproductive than otherwise.more

nematodesweevils and commonareindicate bananathat
practically in all areas of the world where banana/plantain

is an important crop. However, the damage from these pests is

soilifseriousrarely

maintained (Acland, 1971; Ilaco, 1981; Subijanto, 1990).

61

In view of the agricultural crisis facing farmers in Bukoba

the major crops were

fertility and good husbandry are



Shifting to a new farming system based on maize and beans was
considered for analysis because 44% of the respondent farmers
mention that they would turn to maize production in the event
of banana yields falling to
families. Only 35% of respondent farmers indicated they were

reluctant to turn 6% preferred to

emigrate to new areas whereas 15% were optimistic that the

future of their homegardens is not bleak.

Maize cultivation has also been suggested in a study by the

Royal Tropical Institute (1990) which indicated that maize

district notably in Bugabo division.

The Kagera Regional Crop Development Office (Tungu, 1990)

crop diversification. In this case maize was considered to be

constant.

taken to be the first year of the project.

flows at the end of each year.It was assumed that returns

62

lending interest rate of 29% were used because these are the 

prevailing rates in Tanzania. Inflation was assumed to remain 

A 20 year project duration was adopted and nominal 

prices were used throughout. Market prices prevailing in 1991 

therefore the base year for all the prices is

grown mixed with beans (mixed cropping) .

In both alternatives inflation rate of 20% and medium term

1991. Year 1 was

to maize cultivation,

has also suggested the cultivation of maize as a means of

were used,

cultivation was becoming common in some parts of Bukoba

a level which can't sustain'



The current farming system5.3.1

The the light of

falling banana production. Even though production of coffee

it was difficult to

obtain a reliable trend.

it found thatSince there has been in66% fallwas a
homegarden banana production over the last two decades, we

if intervention is done production willthatassumed no

continue to fall at a constant rate of 3.3% per hectare per

It was also assumed that coffee production will remainyear.

constant at 135kg/ha/year but producer prices will increase

world markettheeguivalent of60%shs/kg310 toto

productionmilk cattleNeitherprice. wasmanurenor

smallto onlyconfinediscattleconsidered because a

man-days(17%) .farmerspercentage of

spent tending cattle were not considered. It was assumed that
traditional farm tools would be bought twice over a 20 year
period (a combined price for tools is 20000shs) .
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current farming system was analyzed in

In the same token,

in homegardens has been falling too,



Intensification of the5.3.2 current farming system
this (project)In case the improvement of homegarden

productivity mainly by improving soil fertility was

considered. Cattle manure was taken to be the most important

input the system. Thein of the project was

considered beto after which farmers would be

required to cut down banana and coffee trees to counter the

ageing effects of plantations. The analysis was based on one

hectare of homegarden.

follows:

Cattle

It was assumed that farmers would get heifer loans from the
ProjectDairy Extension (KASDEP),SmallholderKagera a

project which is distributing Fresian/Zebu crossbred heifers

region.Kagerain

Kagera Co-operative Union (KCU) to buy the heifers, hoping

that

thanbetteroperative ofl990.Act

resistbecause apart from being able toindigenous zebu
diseases they produce more milk than zebu or ankole cattle

An in-calf heifer costs 65,000

Construction of cattle shed (stable) was assumed toyears.

and be reconstructed on the tenth year. Milkcost 25,OOOshs

expected to be 1250 litres per cow per yearproduction was

the milk consumed by a calf. A farmover and above
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co-operatives will be restructure as per the new Co­

shillings. Loan repayment would begin in the second year of 
the project, equal annual payments will be paid for five

Some factors of the current farming system were considered as

which are common in Bukoba.

Otherwise farmers could loan from the

Crossbred heifers are

20 years
life span



family would keep a maximum of two

2500 litres year to the end of the
litreproj ect. A of A calving

interval of year a calf will
be produced. Cows would be grazed in communal pasture land

supplementary feeding by fodderbut is expected.grass

could plantFarmers fodder along the edges ofgrass

homegardens. Any extra cow or bull calf (culls) will be sold

at 50,0000shs each at a two year interval effective from the

fourth year. We assumed 2 culls to be sold at
interval. Manure production was reflected in increased crop

yield. Finally, it is expected that the Kagera Indigenous

Livestock Improvement Project (KILIP) will continue to offer

veterinary and livestock extension services as at present.

Banana

Optimum plant population for a hectare of homegarden was

is assumed that aconsidered to be

homegarden will be properly managed thus be able to produce

(6 tonnes) per year from the third year. In the400 bunches

found that the best homegarden wasstudy itpresent was

the target of 400per hectare,producing 465 bunches so

bunches may not be difficult to achieve. Production of banana

assumed to increase from the current production of 175was

bunches per hectare to 250 and 400 bunches per year in the

Production would thensecond and third year respectively.

remain constant over the remaining years of the project life.

A bunch of banana in Bukoba costs 200shs.
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80 shillings.

1 year is assumed so that each

a two year

milk costs

600 banana stools. It

cows and thus would get
per year from the third



Coffee

Optimum plant population of coffee in a homegarden is 300

coffee trees. It was assumed that farmers will

Tanzania government has promised to increase producer prices

for coffee to be closer to the world market prices (Tanzania

1992) . Further, it was assumed that production willNews,

reach a target of 300 kilogramme of dried, unmilled coffee

per year from the fourth year of the project. Production of

135kg/ha to 200, 250, 300kg/ha/year in the second, third and

Production would then remainthe project.

constant until the end of the project. It was assumed that

pay highpromise thusitswould honourthe government
producer prices for coffee. We assumed that coffee farmers

310will be paid 60% of the world market price equivalent to

shillings per kilogramme.

Beans
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Currently the production of beans is 200kg/ha. It was assumed 
that production will increase to 300kg/ha from the second 
year of the project. Beans cost 60shs per kilogramme.

not neglect 
the coffee crop (as it is the case at present) because the

fourth year of

coffee was assumed to increase from the present yield of



Labour

The current study found that 1841 man-hours are available for

work in a 0.6ha homegarden per year. This implies 3068 man­
hectarehours per 648per man-hoursyear. foundwere

available for tending cattle. 8 man-hours were considered as
1 man day. Male and female labour were valued equally and
child labour was not considered. The average pay for daily

the sample villages was 200shs, each man day was
valued at this price which is higher than the government rate
of 159shs per day.
Land
Land value was not included in the economic analysis because

either of the alternatives would be undertaken in the same

piece of land.

Tools

sickles,Traditional secateurs etc;tools;

were assumed to be worn-out and replaced after every 8 years.

1 at

Pest and disease control

that cultural control measures of pest andis assumedIt

disease control will be practised. This would entail, proper

husbandry practices, weevil trapping, selection of planting

eradication of infectedfrom uninfected stools,material

and chopping and covering banana stem bases withplants,

earth.
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a combined cost of 20,000shs.

All necessary tools were assumed to be bought first in year

labour in

machete, hoes,



Other inputs

We assumed that fertilizers and pesticides will not be used.
Results from this study has also indicated that most
respondent farmers keennotare to apply chemicals in
homegardens.

5.3.3 The maize-beans farming system.

In this case (project) it is assumed that farmers in Bukoba
shiftwould thisto result ofnew a

continued onslaught of banana pests and diseases and also due
to poor profitability of coffee.

thisof farming system were consideredFactors new as
follows:

Labour
Labour demand for maize was derived from secondary sources

labour inputs at research stations researching onbased on
maize

1981).Ilaco, Because1971;(Acland,found literaturem
andin themaize would bebeans seasonand samegrown

harvested at around the same time, 250 man-days per hectare

considered enough for all agronomic practicesper year were
day would be needed for1except year

and trees. Inclearing homegardens of all present crops
farmer would most probably clear only apractise however, a

portion of a homegarden for maize production at least in the

beginning of the adoption of the maize-beans farming system.

Each man-day was valued at 200shs.
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in Tanzania. This data was found to fit well with data

when extra 30 man

farming system as



Inputs

Fertilizers would be used.

are;
50kgN/ha and 40kgP2O5/ha for maize and 50kgP2O5/ha for beans.

Therefore a farmer would buy 2 bags of Triple Super Phosphate

fertilizer(TSP) (50kg each) and 50kg bag of Nitrogena
fertilizer. TSP 1,700shscost whereas Calcium Ammonium
Nitrate (CAN) cost l,500shs per 50kg bag. Seed maize would be

(Tanzania Seed Company) at
500shs per 15kg bag. The recommended seed rate is 15kg/ha.

Seed beans will be obtained from previous crop.

Tools
Tools would be bought in year 1 at a combined cost of 20,000
shillings and replaced in year 7 and year 14.

Yield
Because maize mono cropping and/or maize/beans mixed cropping

hitherto not common in Bukoba, maize yield was assumed tois

as high as 1.5 t/ha/year which is the average maize yieldbe
Tanzania.inat

canopy is much smaller than canopies of homegardens.
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400kg/ha/year. In this farming system, bean yield was taken 
to be higher than in homegardens, first because of the use of 
fertilizers and second because the shading effect of maize

According to Samki and Harrop
(1984) , recommended fertilizer rates for Bukoba district

Bean yield was assumed to be

bought each year from Tanseed

farm level



5.3.4 Results of the farm economic analysis

Results of the farm economic analysis (Table 10) indicated

the current farming (NRHG) with a falling trend ithat in

banana production is not profitable, a negative

and itsreturns netso are values. Thepresent two

alternatives however, were found to be profitable since all
their net present values are positive for all three discount

costs, net returns and discounted net
alternative farming systems are presented inofreturns

appendices 3a-3h.

showed thatrelative sizes of valuesThe net present
farming(intensification) theofrehabilitation current

system in Bukoba district is more profitable than changing to

maize/bean mixed cropping (M/B) . The rehabilitated farming

found more profitable regardless of the coffeesystem was

respectively) . Milk contributed the2prices and RHG

largest share of revenues followed by banana and coffee while

for thelargest share of revenuesmaize thecontributed

maize/beans farming system. Results of the economic analysis

are presented in table 10.
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(RHG1

rates. Gross returns,

it has



Table 10; Summary of Profitability Results

Farming system

Source:

RHG1- Rehabilitated homegarden assuming producer price for coffeeNOTE:
is raised to 310shs/kg.

The fact that the net present values rehabilitated homegarden

are greater than the maize/beans mixed cropping supports the

hypothesis that rehabilitation of the current farming system

profitable than shifting to a new farming systemis more

based on annual crops . The results conform with the view that
keeping cattle as an integral part of the farming system is

rewarding not only because of provision of manure butmore

also for cash and milk for household consumption. If data on

the yield of minor crops and ecological and economic benefits

subsytem of homegardens could be obtained andof the tree

the profitability of homegarden farming system couldvalued,

have been much higher.

The results of the sensitivity analysis (Table 11) indicated
2and RHG1 are very

stable. The farming system remained profitable even when (i)
its total(ii)increased by 150% orits total cost was
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Net returns 
(20 years)

Derived form tables of itemized costs and returns from each 
farming system (appendices 3a-3h) .

75198504
47961580
-3235593
12785030

6165962
3891040
-228088
1109767

NPV at
20%

2908541
1830340
-102750
559274

NPV at 
38%

1609976
1007379
-56630
335760

NPV at 
29%

RHG1 
RHG2 
NRHG 
M/B

RHG2= Rehabilitated homegarden assuming producer price for coffee 
remain at 50shs/kg.

NRHG=Unrehabilitated homegarden with a constant annual decline of 
banana production of 3.3% per hectare and coffee price at 
3lOshs/kg.

M/B= Maize and beans mixed cropping.

that the profitability potentials of RHG1



revenues were decreased as much as 50% regardless whether the

producer price for coffee was increased or remained at the

present level of 50shs/kg. The farming system remained stable

increased by 50% and a simultaneous

drop in total revenue by 50%.

The maize/bean farming system was found to be very unstable

just when (i) its total cost was doubled (ii) its totalor

revenue was halved.

The farmingcurrent foundsystem be unstabletowas
throughout implying that situationunder ofcurrent
decreasing homegarden the farming system isproductivity,
economically not profitable.

Table 11: Summary of the Sensitivity Analysis Results

Effects on farming systems NPVs at 29% discount rate
Variations M/BRHG2 NRHGRHG1

6.

(-)=negative valueTC=Total cost; TR=Total revenue;Note:
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No variations 
150% increase in TC 
100% increase in TC 
50% decrease in TR 
50%increase in TC 

and
50% decrease in TR 
75% decrease in TR

(-)
(-)

1.
2 .
3 .
4 .
5.

2908541
1244830
1759400
899700

-209441
-104420

1830340
166629
721200
360600

-758541
-374271

559274 
-352813 
-48784 
-24392

-632450
-316225

-102750
(-)
(-)
(-)

until its total cost was



5.3.5 Some implications of shifting to

Soils and fertilizer application

Given the acid soils of Bukoba district, fertilizer
application will necessarily cause a need for liming. It is
also most likely that fertilizer application will upset the

delicate balance of mineral nutrients in the soil by fixing

the nutrients.

Sulphate of Ammonia would be particularly dangerous because

of long-term acidifying effects. Any cropping system highly

dependent chemical fertilizers is not suited for soilon

conditions in Bukoba.

Nutrient requirements

crop requiring large

especially Nitrogen. fornutrients Justsoilofamounts
comparison, nutrients removed by a maize crop of 1500kg/ha/yr

400ofbanana60kgK2O. Aand75kgN, cropare

bunches/ha/yr removes 12kgN, 3kgP2O5 and 40kgK2O whereas a

coffee crop producing 300kg/ha/yr removes 4.5kgN, 0.75kgP2O5,

1981). These figures imply that maizeand 7.2kgK2O (Ilaco,

than banana and coffee together.nutrientsremoves more

chemicalavailability ofreliableWithout andstablea
doubtful if annual crop cultivation,fertilizers, arewe

given thesuccessfulbewillmaize in particular,
Bukobaofsettingagro-ecologicalinfrastructural and

district.
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3 0kgP2O5

a new fanning system

Use of acidic fertilizers such assome of

Maize is a relatively "heavy feeder"



Soil conservation

Bukoba district (particularly the lake coast) receives over

leaching. Through mulching and litterand,

fall soil organic matter is constantly replenished. A change

from the current agroforestry system to annual crops will

entail exposing soils to hazards of

hardening.

Food security and quality

The homegarden agroforestry is essentially an adaption to

risk aversion due to the possibility of harvesting something

the homegarden agroforestry in Bukoba, it has to be known

that farmers will be adopting a more risky system especially

in the event of poor or very poor rains.

Availability of fruits in homegardens afford a certain degree

diets.in localmineralsof vitamins andsupply of

Cultivation of annual crops alone will result in a relatively

poorer diet, lacking vitamins and minerals unless these are

bought

It is certain that if the homegarden agroforestry is replaced

by a cropping system based on annuals, ecological, social and

cultural benefits of homegardens will be foregone.

74

or brought from outside the farm.

2000 millimetres of rainfall per year. Trees and crops in 

homegardens play an important role in reducing soil erosion

to some extent,

all year round. If it happens that annual cropping replaces

erosion, leaching and



CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusion

The homegarden agroforestry system has been a traditional

in Bukobafarming andsystem has sustained the local

populations over the centuries.

intensively integrated with trees and livestock all of which

are managed on the same piece of land. Trees and shrubs are

timber,used for shade, poles, medicinal purposes and for

other social-cultural functions. The most important use of

livestock (cattle) Horizontally,manure.

homegarden arranged into distinct belts.components are

Vertically, different canopies can be distinguished whereby

crops such as beans occupy the lowest canopy, banana, coffee,

trees such as Maesopsis, Markhamia, and Oil palm occupy upper

most canopy.

homegarden productivityDeclining of

influenced by the gradual decline of soil febtility mainly as

cattle population,inresult of decreasea

later panamaandnematodesweevils,outbreak of banana

homegardens due to populationdisease, fragmentation of

homegardens can nogrowth and lack of cash. As

longer subsist farm families for the most part of the year.
The actual decline in banana yield is 66% over the last 20
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Crops of which banana and coffee are the most important, are

a result,

papaya, and castor occupy the intermediate canopy while tall

the serious

is provision of

seem to have been



banana and decrease

These responses however are likely to offer short term and

partial solutions.

The farm economic analysis has indicated that the current

homegarden system is not economically profitable but if soil

fertility is restored by application of manure the farming

system profitable. In view of the farm economic analysis, it

economically viable to rehabilitate the current

farming system by re-introducing cattle than shifting to

the homegardenmaize/beans Ecologically,

adapted to Bukoba district than the
maize/beans system.

Since banana is the staple crop and it is the worst affected

be required to fill the gap between actual yields and actual
food requirements.

Given the results of the present study, we are recommending
the current homegarden agroforestry system should bethat

rehabilitated instead of shifting to a new farming system.
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particularly by pests and panama disease, measures to redress 

urgently needed otherwise food imports will

Farmers responses to these problems has been out-migration, 

a shift towards cultivation of root crops, planting of beer

support modest investment to 

improve productivity in homegardens.

the situation are

farming system is more

years. Incomes are too low to

mixed cropping.

is more

in homegarden management intensity.



thatis the Tanzaniannecessary hasIt government to

extensionstrengthen services that farmers in Bukobaso

be advised about gooddistrict can livestockandcrop

practices.husbandry ofAs today livestockandcrop,

husbandry is done in the old traditional ways. Establishment
demonstration will undoubtedly befarmsof useful for

Thefarmers. should facilitatealsogovernment credit

availability to the farmers. Review of the coffee prices as

already promised by the government is a necessary step.
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6.2 Research needs

The following should be priority areas for further research;

i)

control complement one another in the control of

weevils, nematodes and panama disease in banana crop.

biological control of the banana weevils by its naturalii)

predator Plaesius javanus which is used successfully in

use of parasitic and toxin producing fungi, Paeciloinyces

lilacinus and Penicillium anatolicum, whose use is also

being explored in the Philippines.

the possibility of some other plants in homegardens

being alternative hosts to pests and diseases of banana

and coffee.

breeding of banana and coffee cultivars resistant toiv)

pests and diseases.

v)

fodder grass to livestock.
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nitrogen fixing trees and fodder grass 
boundaries of homegardens. This will help in soil 
fertility improvement, supply of fuelwood and supply of

the possibility of incorporating fast growing and/or 
along the

integrated pest and disease management so that cultural, 
biological and chemical methods of pest and disease

Indonesia, and also for the control of nematodes by the



vi)

vii) determination of carrying capacity of communal grazing

land so as to avoid overgrazing and related land

degradation effects should more farmers keep cattle.

viii) the possibility of zero grazing and its impact on

household labour.

6.3 Limitations of the study

Collection of primary data depended on the farmers memory.

Under circumstancessuch

collected may not be very accurate.
The study covered only a small part of Bukoba district, this
gives little room to comparison of the situation between the

covered by the study and the rest of Bukoba and otherarea

Therefore the

(banana,

and yield crops

available could not be analysed.
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extensive soil analyses so that a clear picture of which 
nutrients are lacking and i

districts in Kagera region.
Given limited time for research it was not possible to obtain

in which village is given.
This will enable recommendations on soil improvement to 
be made based on specific and practical than general and 
often theoretical grounds.

each every output from homegardens.
analysis and discussion was limited to the three major crops 

coffee and beans) . This means woody tree products 
whose data was not immediately

data on

of minor

the datait is possible that



CHAPTER 7
SUMMARY

Introduction

are maintained in the same piece of land. The basic primary
production is banana which is the main food crop and coffee

managed by small farmers to produce food, timber, poles,
medicine, fodder, bark-cloth and for many

other functions/uses.

Until recent years the homegarden farming system was very
productive hence sustaining a high population of up to 1250

With time however,cultivated land. thepeople/sq.km of

farming system has succumbed to a host of constraints which

The constraintsaffected the productivity.has adversely

declining cattleinclude; diseases and pests,banana

populationtherefore poor soil fertility,population and

low cash incomegrowth hence fragmentation of homegardens,

productivity,homegardeninthus investment poorlow

management and general neglect of homegardens.

ofcomponentsdescribing theThis aimedstudy atwas
statedwhichmagnitude tohomegardens, theassessing

constraints have affected homegarden productivity and to do

analysis of intervention measures to counter

falling productivity.
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It is a purely 
mixed cropping system whereby a variety of trees and crops

Homegarden agroforestry system has been a traditional way of 
farming in Bukoba district over the centuries.

fuelwood, manure,

which is the main cash crop. Crops, trees and livestock are

the economic



The Study Area

shores Rainfall is of bimodal pattern
ranging between 1800mm to 2200mm per annum. The terrain is
undulating with flat topped hills and are

are

predominantly acidic, infertile ferralsols.

Population growth rate between 1978-88 was 14.36% or 1.44%

per year which is only half of the national average of 2.8%

per year. The area is characterized by intensive smallholder

production of subsistence and cash crops, holdings are small

in size but intensively cropped.

Review of Literature

Homegardens are widely distributed throughout the world and

has been widely documented (Saemorwoto 1987; Fernandes et al

largely forhomegardensCharacteristically1984) . are

subsistence and they represent a risk-averse farming system

(Oduol and Aluma, 1990) .

Bukoba,In

it hascentury (Hyden 1969),

since been the dominant agricultural system in the district.

Various constraints afflicting the homegarden farming system

in Bukoba has attracted attention of researchers of various

soils has always been pointed as a majorbackgrounds. Poor
Mkamba(Milne 1938; Moberg 1972; Kabwoto 1976;constraint

1989) .1986; Mkandala et al
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valleys 

characterized by extensive swamps. Agricultural soils

The study area is located in North-Western Tanzania on the 

of Lake Victoria.

the homegarden agroforestry was already well

established in the late 19th



Banana pests became serious in the seventies and

(Tibaijuka

1984; Walker 1983; Maruku A.R.I 1980; Mbwana,

communication). of

homegardens has led to low productivity per unit of land

Methodology­

questionnaireThe conducted in six randomly

selected villages in Kyamtwara division in the eastern agro-

climatic of Bukoba district. In every village, thezone

village register was used a sampling frame. From eachas

village register, a list of 12 heads of households was drawn

at random for interview.

Descriptive statistics was used mainly to analyze qualitative

Linear regression analysis (both simple and multipledata.

used to analyze the relationshipregression models) were

between homegarden and its predictor variables. This implies

and coffee were taken as dependent variables

householdhired labour,whereas cattle keeping (manure) ,

taken as independentcomposition and homegarden size were

(ANOVA) was used to

test the difference between the mean banana yield in the past

weevils andbananaofonslaught(before seriousthe

nematodes) and the mean banana yield at present.
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1991 personal

Population pressures and fragmentation

variables . One way analysis of variance

(Reining 1955; Schmidt 1978).

survey was

that banana

are reputed
to have caused tremendous loss of yield of banana



Economic analysis was used to evaluate the profitability of
the current farming system, and also to evaluate the proposed
alternatives so toas theircompare

I

current farming system and the proposed alternatives.

Results and discussion

small (average 0.6ha) The small size of homegardens is due to

population pressure and scarcity of arable land in the area.

Household size is 5.22 people, implying 0.11 ha of homegarden

per capita which is small by any rural standards.

The multistorey structure is portrayed by different crops and

growth),

woody species
woody species
upper most store. Such a structure is important in nutrient

recycling and in protecting and conserving soil.

confined to only 17% of respondentLivestock is(cattle)

for not keeping cattle are lack offarmers, major reasons
Willingness to keephigh incidence of diseases.

cattle lies in the provision of manure.
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respective 

profitabilities (net present values) . Sensitivity analysis 

was done to test the stability of net present values of the

The study revealed that homegardens of Bukoba district are

cash and

is obtained,

coffee, banana, papaya, castor oil and some other
occupy the intermediate storey whereas tall
such as Markhamia and Maesopsis occupy the

is immense. The necessity of

trees. Beans and herbs occupy the lowest storey (the under

cattle if cash



Family labour is the major input,

spent in homegarden husbandry. Women work almost twice as

much as men, men's labour is therefore under utilized.

I

Chemical fertilizers and biocides are not used by farmers
because they expensive but above all farmers haveare a

strong negative feeling that biocides and fertilizers are

soilsharmful andto negative attitudeFarmer'scrops.

towards fertilizers and biocides is attributed to the use of

chemicals inthese the past. Unfortunately there was no

improving soil fertility or in the control ofsuccess m

banana weevils and nematodes.

A hectare of homegarden produces 135kg of coffee, 175 bunches

of banana and 2 0 0kg of beans. Harvests from other crops and

data.oflackquantified duetrees could be tonot

Homegardens in which farm yard manure is applied are more
the average production is 320 bunches of bananaproductive,

per hectare per year. This explains the importance of cattle

the farming system and the farmers' quest to own cattle.in
is producedall whatifHousehold is low,incomecash

household would(banana, earnisbeans)coffee,

onlyaveraging tois low67,860Tshs. incomeOff-farm

Cash(US) per capita.equivalent to 48.15 $20,OOOThshs

ininvestmentslimitingincome factoris majorthe

homegardens.
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384 man-days per year are

sold a



poor soil
scarcity of arable land for

expansion.homegarden Nematodes, thougheven are as
destructive as banana weevils are as

Land scarcity and labour scarcity are also found to limit

coffee production. labour demanding than

banana and given the increased need for food, coffee is given

low priority compared to banana.

Cattle keeping is limited by lack of cash, labour scarcity,

extension services.

Farmers have responded to constraints by migrating to other

tendency towards dependency on rootweevils and nematodes,

crops and general neglect of homegardens. These responses

offer only partial and short-term solutions.

the current farmingThe economic
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not mentioned by farmers 

major constraints probably because they are microscopic. 

Coffee production is hampered mainly by low producer prices 

therefore farmers have not no incentive to produce the crop.

than changing to a

Constraints of the banana crop are banana weevils, 

fertility, lack of manure and

analysis revealed that

system is not economically profitable in the long run (net 

present values were negative for three discount rates) . Also 

it was found that rehabilitation of homegarden by restoration 

of soil fertility (through cattle keeping) is more profitable 

Maize/beans mixed cropping system.

areas, planting of beer banana which is less susceptible to

Coffee is more

prevalence of diseases and poor veterinary and livestock



The

that:

i)

it is

to the farm family.

Over the years the farming has succumbed to a varietyii)

of constraints, Both biological and socio-economic

constraints have led the decline productivity in

homegardens . Production of banana crop alone has fallen

by 6 6% from the early seventies todate.

It is possible to rehabilitate the current state of

falling homegarden productivity by restoration of soil

enablerehabilitatedshould tobe

population in Bukoba district.
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The multistorey homegarden agroforestry system is 

important in soil conservation and nutrient cycling. It 

ensures the supply of different foods over the year and 

socially, culturally and economically important

Conclusions and Recommendations

findings and discussion presented in this study indicate

by re-introducing livestock rather than change to a new

one based on annual cropping.

fertility and good crop and livestock husbandry. 

Economically and undoubtedly ecologically, it is 

profitable to rehabilitate the current farming system

It is therefore recommended that the current farming system 

it to sustain the



Research needs

a

i)

ii)

iii) Pest and disease problems in relation to possible

alternative hosts in homegardens.

Soil analyses to determine nutrient balance and dynamicsiv)

in homegardens.

Inclusion of nitrogen fixing plants and fodder grassv)

especially along the boundaries of homegardens.
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biological control of banana weevils and nematodes by 

using natural enemies.

in order to improve the productivity of homegardens, there is 

need to address the following:

integrated pest and disease management.
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Appendix 2

QUESTIONNAIRE FOR FARMERS.

1 .

(c)

2 .

3 . acres.
4 .

5 .

6.

97

Respondent's (a)
(b)

Household size and compositon
1 children below 16 years
2 adults 16 to 60 years
3 aged >60 years

Estimated size of the homegarden 
Is the husband or wife having formal employment? 
If so what kind of job
What are the major sources of family income

1 coffee sales
2 banana sales (food)
3 banana sales (beer)
4 sales of local brew
5 others (specify) 

Can you estimate the proportion of the income 
generated by each source you have mention in 
question 5?

gender 1 Male 2 Female 
Status in the household

1 Head of household
2 Not head of household 

level of education

Interviewer code number.... 
Respondent code number  
Village  
A; INFORMATION ON HOUSEHOLD



11.

12 .

13 .

14 .

98

■o.

7. :
8 .
9 .

, sTKuu-ruKE and COMPOSITION OF
Major food crops in the homegarden.... (name them) 
Main cash crops in the homegarden  
Do you keep livestock Yes/No.

If Yes go to 10. If No go to 11
10 . What kind of livestock and how many do you keep

1. Cattle
2 Sheep/Goat
3.Chicken

Why don't you keep any livestock
1 shortage of grazing land
2 lack of cash to buy animals
3 vulnerability to diseases
4 others (specify)

Can you identify trees growing in your 
homegarden and their uses (use separate sheet of 
paper)
What are the other plants that you maintain in 
your homegarden and why
What was the condition of the homegarden when 
you first acquired it

1 fully developed (inherited)
2 not developed (forest/fallow)



16 .

17 .

18 .

22 .

23 .

24 .

99

20 .
21.

Why don't you take any credit
1 difficult to get
2 not willing to take credit
3 other reasons (specify)

15. What kind of organic matter do you use in your 
homegarden

1 cow manure
2 compost
3 mulch
4 household refuse
5 others (specify)

Have you ever used fertilizers in the homegarden 
Yes/No

Do you use inorganic fertilizers in your holding 
Yes/No If Yes go to 17. If No go to 18 

Which type of fertilizer and why that type
19 . Give reasons as to why you don't use fertilizers

1 not available
2 lack of cash
3 don't prefer
4 other reasons (specify) 

Have you ever used any pesticides Yes/No 
Do you use pesticides to control pests in you 
homegarden Yes/No. If No go to 21

Give reasons as to why you don't use pesticides
1 not available
2 expensive
3 harmful to crops
4 harmful to human beings
5 other reasons (specify)

Do you get agricultural credit from any 
financial institution Yes/No
If No go to 24 and 25



25 .

26 .

27 .

28 .

29 .

30 . and how

31.
1

32 .

33 .

100

How much do you spend feeding 
livestock days/month

Were you to take credit what investment 
priority would you consider

2
3

How many persons in the household are actively 
and mostly engaged in farm work  
Do you collect firewood from outside the 

homegarden
Yes/No

Can you tell the time used to do the following 
activities and how many persons perform 
each task

1 sowing beans... .weeks/year persons
2 weeding the holding. . .weeks/year. .persons
3 detrashing and prunning

banana weeks/year... .persons
,4 harvesting

coffee. . . .weeks/year... .persons
5 harvesting
beans weeks/year... .persons

If Yes go to 28, 29 and 30
How far is the place you collect 
firewood km
How long does it take to collect 
f i rewood hours
Who collects firewood  
often trips per week 
How do you feed your livestock

stall feeding (zero grazing) 
private pasture
communal pastureland

D; LABOUR REQUIREMENT AND UTILISATION



34.

35.
1
2
3

36.

38.

42 .

bunches per

101

Is the household labour sufficient for all farm 
activities Yes/No If No go to 35, 36 and 37 

Where do you get extra labour 
hire 
relatives 
cooperative group 
others (specify) 
how many labourers do

4
If you use hired labour, 
you need per year labourers

37. What kind of payment do you offe
1 cash shs per work piece or per month
2 in kind (specify)

E: PRODUCTIVITY OF THE HOLDING (HOMEGARDEN)
How many bunches of banana do you harvest per 
week from your homegarden

39. Is banana production constant throughout the 
year Yes/No If No go to 43

41. How many bunches do you harvest during the peak 
period bunches
Is the banana production enough for your 
household food requirement Yes/No
If No go to 43. If Yes go to 44

43. Where do you get extra food...
44. Do you sell extra to the market?

month
45. How much coffee do you harvest per year from you 

homegarden kg



45.

46.

47 .

49 .

kg/year

52. Which crops 

53. Why 

102

50. Assessing your homegarden now would you say it 
is :

1 in very good state
2 in good state
3 average state
4 in poor state
5 very poor state

51. Would you plant other food crops than banana 
Yes/No Yes go to 52 No go to 53

F: CONSTRAINTS LIMITING HOMEGARDEN PRODUCTIVITY
What do you consider to be the constraints 
limiting your homegarden productivity... .name 

1  
2  
3  
4

Of the constraints you have just mentioned which 
one(s) do you consider to be most critical.... 
Do you remember when did the constraint (s) 
mentioned in 46 above become so critical.. .years 
(approximately)

rIf constaints are many take one by one (use back 
side)

48. Of the two crops major crops (banana and coffee) 
which one do you think is hard hit by the 
problems you have mentioned
How was productivity before the advent of the 
problems
Banana harvest during peak period 

bunches/week 
Coffee production was 



3 bleak

55. Any additional information or comments

THANK YOU VERY MUCH YOUR PATIENCE AND COOPERATION

103

1 bright
2 same as now

54. In general how do you view the future of your 
homegarden
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