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Definition of terms

Agroforestry: Agroforestry has been defined as a dynamic and ecological based natural
resources m@mnagement systems that through integration of trees on famdsin the
agricultural landscape diversifies and sustains production for increased social, environmental

and economic benefits for land use at all levels

Fruit trees: trees whose fruits are éidie

Local knowledge is defined as the general explanatory ecological knowledge encompassing
all the practical skills, knovinow and wisdom developed through the understanding of
observations, experience and experimentation held by a person or a comimarpgyrticular
environment

Non-fruit trees: trees whose fruits are not edible

Phenology is the annual cycle of growth evefistrees

Ranking of trees: Ordering of tree species above or below the other based on a particular

attribute.
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ABSTRACT
The potential of trees in agroforestry coffee systems to provide goods and services is
increasingly recognized as important in improving local livelihoods and reducing the pressure
on existing forest resources. There is a lack of information about how difteees interact
with coffee systems and it i's important t o
attributes to understanidow these affect coffee production and influence the selection of
trees and management practicése research was carriedtom the selected five Sub
counties of Mukono district in Souttentral Uganda during FebruaiyMay 2010. The
purpose of the study was to assess the local knowlatbgut 18 tree species common in
coffee farms fora selection oftwelve tree attributesand to evaluate the consistency of
far mer s 6 k dentiy whathgrehera wwedmajor differences amosigree species.
Phenology information collection exercises, followed by an attribute ranking survey, were
conducted with a random sarapbf 210 farmers. Farmers used visual tree cards in
identifying trees they had direct experience and 10 tree species were selected by each
participant. Farmers were able to rank these trees for the twelve attributes implying they had
knowledge about these treddore farmers had phenology knowledge of fruit thanfiruit
treesThe level of consistency in the ranking survey suggested local knowledge about these
tree attributes was important in the management practices of coffee agroforestry systems.
However, the level otonsistency varied from attribute to attribute and from species to
species. Regarding speciddrican teak bananaand pawpawseemed to have been ranked
consistently indicating that farmers had a widespread and homogenous knowledge of these
speciedecase they were either superior on inferior for the particular attrribitespite the
knowl edge of attributes known to be negat:i
decision to plant or retain trees in coffee plot was influenced by the perceptiolityfTthis
is notably the case for fruit trees which appeared most commonly across all farms in both
exercises, suggesting their contribution to nutrition and income was important and justified
their presence in coffee plots despite their negative effeatoffee productionThe study
recommends planting for Fig natal aAddcoriaria for soil improvement and African teak for
timber should not be planted together with coffee. Further research on the other tree species

not included here like Grevillea lnsghly recommended.
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CHAPTER ONE: INTRODUCTION

1.1 Background of the study

Foster (1976) reported that the soils to the north of Lake Victoria, where Mukono district, the
area where research was conducted is located, are found on the rolling relieBodanea
surface. This is the oldest surface within the East African Plateau whose soils are believed to
have been formed during the Precambrian era (Yost and Eswaran, 1990). The implication is
that these soils are extremely old, with very low weatherabigents (Yost and Eswaran,
1990). Thus, intensive management is required to maintain the productivity of th€hsoil.
trees in savanna forests or the agroforestry fields play an important role in satisfaction of
peopl edmludingimmaving the soifertility (Maydell, 1986). However, maximum
benefit from agroforestry is only possible i
proper management. Coffee quality is reported to be higher when grown together with trees
than when exposed to datesun shing(Boffa, 1999)

1.2 Coffee Agroforestry

Agroforestry ha been definedas a dynamic and ecological based natural resources
management systerthat through integration of trees on farms and in the agricultural
landscape diversifies and sustaipsoduction for increased social, environmental and

economic benefits for land use at all levels (ICRAF, 1997).

Growing trees with crops ingxoforestry systems can increase total productivity, reduce land
degradation and improve recycling of nutrientjles producing fuelwood, fodder, fruits and

timber in addition to products from annual crops (Sanchez 1995).

Rural people in developing countries often depend on access to trees for a multitude of
purposes. Trees provide important products such as fued,veonstruction material, fodder,
medicine, and domestic utensjlben, et al 2007) Trees provide important services such as
shade and wind protection, and many woody species contribute to sustainability and
improved productivity in agriculture by pmstting watersheds, and by stabilising and

enriching the soi(lbenet al, 2007).Trees on farms can also provide key habitats, resources



and corridors for forest plant and animal species, thereby increasing both local and regional
biodiversity (Pimenteét al., 1992).

Coffee is the worlddéds second most traded
(Maina et al, 2010). The coffee yields are affected with tlmateractions with the trees,
particularly the size of coffee beans is bigger under Agrofgrésan under direct sun light

In rainfed agriculture systems, the biophysical interactions between trees and crops strongly
influences tree management practices and their strucindhlspatial assemblage (Boffa,
1999). Farmers maintain and plant treesfamming landscapes that enhance food, fuel and
medical security, especially for leimcome rural people and during hungry periods, diversify
income, lower production risk and optimize the manag@nof their resources (Arnold and
Dewees, 1995).

The potetial benefits of higher productivity, improved sustainability and reduced risk of
such simultaneous Agroforestry systems in comparison with monocultures are the outcome of
a complex set of spatial and temporal interactions between the different compuinires
system(Ong et al., 2004) The Savanna trees are responsible for more nutrient enrichment
and addition of organic carbon, nitrogen, potassium and phosphorus in tueosub

environment compared with the open land (Belsky, 1994).

1.3 Indigenous knavledge

Local knowledge in Agroforestry research is defined as the general explanatory ecological
knowledge encompassing all the practical skills, kimmw and wisdom developed through

the understanding of observations, experience and experimentatiobyhalperson or a
community in a particular environment (Walker and Sinclair, 1998)rough daily
observations, experimentation, experience and perceptions, farmers build an understanding of
ecological processes amthange (Brook andvicLachlan 2008). Locd knowledge is
constantly evolving and relies on three stages of develop@bsaérvation, experimentation

and validation(Kolawole, 2001)

It is also important to distinguish the present interest in local ecological knowtedgevhat

has been referretb as indigenous technical knowledge (IDS, 1,93Bhclair and Laxman,
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2003. Much of what has been written about technical knowledge has actually referred to
practicerather than knowledge, but what peogteand what theknoware rather different

(Sinclar and Walker, 1999)Interactions between farmers and scientific information can be
classified infour main types Qrtiz, 1999, Claudia, 2010): Formative, when new knowledge

is formed; Modifying, when knowledge is adjusted; Reinforcing, when scientiicnration
confirms farmersd knowl edge,; and Confusing,
and the new information. In view of the fact that previousdown approaches have proven

to be unsuccessfulKflawole, 200}, these interactions together tivithe cultural and
socioeconomic background should be taken into consideration when working on rural

development.

1.4 Institution of Attachment

1.4.1 Introduction to ICRAF Projects

ICRAF (International Centre for Research in Agroforestry) was establish 1978 to
promoteAgroforestry resealcin developing countries, afoined theConsultative Group on
International Agricultural ResearcfCGIAR) in 1991 toconduct strategic research on
Agroforestry at global scale, and explicitly linked its work to the goals of reducing poverty,
increasing food security and improving the environment. In the9fsjithe Centre formally

adopted an integrated natural resource management framework for all of its work, and
institutionalized i ts commi t ment t o I mpact .
Agroforestry Centred i n a3G@he adnternagondl éaderiim g It

Agroforestry research and development.

With over three decades of work with smalttey farmers in Africa, Asia and Latin America,

and strategic alliances with advanced laboratories, national research institutions, universities
and norngovernment organizations, ICRAF is uniquely positioned to address global
challenges To improve the liMeoods of poor smallholders and improve the sustainability

and productivity of agricultural landscap#&SRAF focuses on;

Broadening the range and diversity of trees that can be integrated into farming systems,
especially as many produce higher income y&t of area than annual crops, require less

labour and are more resilient to drought;


http://www.cgiar.org/
http://www.cgiar.org/

Maximizing the productivity of Aroforestry systems through improved tree germplasm,

integrated soil fertility and the enhanced supply of +qghlity tree fodder reswces;

Improving the income of poor households by faailng their access to marke$his is also

important in stabilizing land se change i n some areas as Wt
investment in Aroforestry trees and system3)orking in agricultwal landscapes that
experience the greatest environmental stress to balance improved productivity with the
sustainable management of natural resources. (For example: stabilizing forest margins in

Southeast Asia; and rehabilitating degraded agriculturdltloughout Africa);

Managing trees in agricultural landscapes to ensure the health of river and groundwater
systemsand Examiningeward systems or other types of institutional and policy innovations
(such as for carbon or water) to sustain biodiverait the interface between smallholder

agricultural landscapes and conservation areas.

ICRAF has active 4roforestry programme activity throughout the East and Southern
African regions with a focus on the use of trees in rainwater harvesting, maintaaiing

fertility and improving farm income through product development and marketing.

Thus a lot of research activities are taking place at ICRAFsanthany experiences have
been gained in terms of research methods, being attached at ICRAF will offer me an
opportunity to learn from the experienced staff as well as offering my contribution towards
ensuring quality research through enhancing the research métgrvd®restry,2011)

1.4.2. Introduction to CAFNET Project

Coffee Agroforestry Network(BFNET) is a participatory rural research and development
project that brings together pilot projects in Central America, East Africa and India, in
collaboration with coffee producers and stakeholders in the sector, including NGOs
(Rainforest Alliance, etc.) and theég buyers in the sector (Starbucks, Nespresso, Utz Kapeh,
4C, etc.). The fouyear project started in 2007, coordinated by CIRAD with regional partners
CATIE in Central America, ICRAF in East Africa and Bangalore University/Coffee Board in

India

In the three East African countries (Kenya, Uganda and Rwanda), CAFNET focuses in

watersheds that have a major national importance in terms of area and volume of coffee

4



grown in the country, where coffee growing is mostly a smallholder enterprise, and which
havea marked potential to respond to market demand for high quality, sustainable coffee.
The CAFNET project is organized into five Activity Packages (APs). The activities are listed
under each AP including their justification, the partners and the local gnougsed, and

the deliverables to be producedowever, attachment wagarticularly geared towards
achieved AP2 Participatory assessment of seemnomic and mvironmental impacts of
coffee Agroforestry practices and definition of guidelines $ustaimble coffee practices
(CAFNET, 2011)

1.5 Research Obijectives

General objective
The purpose of the study was to assess the local knosvidzigut 18 tree species common in

coffee farmgo improve tree farm diversity and management

Specific objectives

1T Tocompare farmerso6 phenol o gfruit tieesffoondmat i on

coffee farm in five selected sudmunties of Mukono district
1T To compare tree species for physical

found in coffee farms in Mukono sirict

at

T To determine the consistency of farmerso

five subcountries of Mukono district

1.6 Hypotheses
I.  Farmers have equal phenology knowledge for fruit andfnontrees in their locality
ii.  Farmers consider alhé tree species in their coffee farms as having similar physical in

Mukono district

ili.  Farmers have consistent knowledge about the physical attributes of trees across the

research arefr all the attributes



1.7 Statement of the problem

Increasing land dgadation exacerbated by the increasing populdtom 23.3 million in

2001 to 32.9 million in 2011hat depend on this fixed yet important natural resource
(UB0S,2011).Robusta coffee annual production has dropped from 2.7 million bags in
2007/08 to 1.9million bags in 2009/10 (UCDA, 2010). This decline in coffee production has
been attributed to decline in soil fertility, it therefore important for the community to embrace
agroforestry to increase tree diversity for provision of tree products as welpesve soil
fertility and coffee quality which is linked to tree sha@@nffa, 1999)

Over onebillion People in developing countries use trees on farms to generate food and cash
(ILO, 2002)According to NatureUganda (n.d), Mabira forest is sourcevefiliood for over
200,000forest adjust communitiesThe livelihood of the communities living inside and
around the forests depends, in various ways, on the products and services provided by a
diversity of treesThere has been increasing encroachmenheriabira forest reserve due

to this high demand and the forest is threatened due to unsustainable harvesting of these
forest products.

Farmers through their experiences with thémcal environments have gainegreat
knowledge which has not been adequatklcumented and utilized and thus there is need to
gather the local knowledge and compare it with the scientific knowledge to improve the

management of trees grown on farms.

1.8 Justification of the study

In most instances, the knowledge systems ofehfarmers have never been recorded
systematically in written form; hence they are not easily accessible to agricultural
researchers, extension workers, and developpractitioners (Varren et al., 1995Farmers

need to be guided on how to plant treeshia right positions irorder to harness maximum
benefits. Raoet al, (2004) and Schroth, (1995) noted that Reducing bgimund
competition may be achieved by selecting trees with less competitive root architecture, i.e

deep rooted trees with few rgon the upper soil layers, or by controlling tree roothesé



upper layers by management. The guidelines for farmers on the tree species selection can be

successful onlyhen their knowledge about the trees is put into consideration.

On the other handViabira forest has greatly reduced in size; this has been so because of the
continued encroachment by the locals to get wood and land for agriculture, this research will
therefore empower farmers living close to tloedst reverse tplanttreeson theirfarmsand
management them sustainable based on their locas@enitific knowledge this research is

set to cover. This will also save the forest which is the major water catchment in the area.

It is therefore important to assess the consistence diather®d k n o vahdewheather
there are majodifferences in this consistentetweenlocationsor among thetree species.
The purpose of the whole research wasgéb farmers knowledge and compare it with
scienceand thenuse this information to adviserfaerson which trees to plant in order to

increase diversity on farms



CHAPTER TWO

2.0LITERATURE REVIEW

2.1 Coffee Agroforestry

Numerous factordiave been believed thave both negative and positiveffect on the
growth and bean quality in coffee Agrmpsystemshese includeclimatic conditions, shade
management, fertilization regimes, and adequate pruning (Wintgens, 2004; Steiman, 2008;
Bosselmann et al., 2009; Vai&artorio and Blackman, 2010Research has proven that the
weight of coffee beanscreases when coffee is grown together with tree as the trees provide
shadgYoukhana and Idol, 2010)

SotoPinto, (2000) carried out a study in Mexico arfdund out that shade had a positive
effect between 23 and 38%, and yield was maintained up to Ki8¥ever, Beer et al.

(1998) and Perefecto et ,a(2005) noted that shaded coffee can produce lower, higher or
equal yields relative to comparable sun systedosnarribaet al, (2001) andater Claudia,

(2010) attributed the lowering of yields due targetition which is inevitable when more

than one species areasing the same resources, but thelieved that the system as a whole

can benefit from their interactionshis implies that proper tree species selection is important

if the maximum benefitare to be realized. Therefotiee farmers needed to be guided on
how much shade the coffee trees will be able to produce higher yields and this implies tree

species selection is very important.

By regulating microclimatic conditions, shade trees are kndw stabilize the yields
throughout the seasons, making planning and harvesting more efficient for the farmer and
prolonging the life span of the crop (Claudia, 2010). As a result of the reduced stress, crops
can withstand physical conditions of lower bjyeor lower external inputs, such as fertilizer,

and become a more suitable option for small scale farmers in tropical esyBteier, 1987



2.2 Local knowledge in Agroforestry management

The knowledge that native or local people have acquiredheir tenvironment with
generations living in direct contact with nature is referred to as local knowledge (Inglis, 1993;
Rajasekararet al, 1991; Kolawole, 2001 Farmers in developing countries have quite a
sophisticated knowledge of agriculture and raturesources management, which are
recognized to be more efaendly and sustainable. This knowledge is based on many
generations of insights gained through close interaction within natural and physical
microenvironment¢Rajasekaran et al., 1991 and Ketde, 2001).

The important contribution local knowledge can make to scientific knowledge has been
increasingly ecognised as useful in provision @fdeeper insight into the interdisciplinary
and sitespecific characteristics of land use and natural mesoumanagement and the
understanding of the interaction between aggologicalsystems and humans (Warburton
andMartin, 1999).

Local knowledge can be useful jproviding valuableinformation that can feed back
synergistically to channel the directiof @onventional science to meet the needs of local
people (Sinclair and Joshi, 2001). In many circumstances, interventions that build on local
practice to improve lanthanagement practicegll be more readily accepted by farmers than
new technology (Smith2010) Indigenous knowledge (IK) is dynamic, changing through
indigenous mechanisms of creativity and innovativeness and contact with other local and

international knowledge systems (Warren, 1991).

2.3Ranking of the tree attributesby farmers based onmdigenous Knowledge

Preference ranking has been a popular to®RA activities fora long time(Bayer, 1988;
Chambers, 1988. The aim is to identify farmerso
i mportant o it em Butrfoo this studylitiwa hot abdut the testnos worst
scenario but it was about which tree species was ranked above the other based on various
attributes. Ths is so because most trees are grown for different pur@Eoskso particular

tree species can be regarded as being Qdests that produce good timber may not
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necessarily be good at improving soil fertility and a farmer who is interested in soil fertility
improvement will regard it as being the worst while the other Farmer who is interested in
timber considers it as the be3he lack of a standard scale for ranks makes the task of
combining ranks over several farmefifficult unless effort is made to ask supplementary
guestions t o el icit far mer sé absolute vVview
(Abeyasekera, 2001)

An alternative to scoring is to conduct a ranking exercise. Here researchers request only that
each farmer place the items in rank order. In either case, the number of items presented to the

farmer (or farmer group) may be a fixed numbdrdyasekera, 2001

2.4Ranking and rating studies

Ranking enables a participant to compare the items they are presented to before plancing
them in orderThe options available are placed in order without any attempt to describe how
much one differs from another or whetleny of the alternatives are, for example, good or
acceptabléCoe,2002)

Ranking is commoim the preference surveys: A number of subjects are asked to rank list of
items or concepts according to their person order of preference (Ludwig,280&).Partial
rankings require some refinements of models designed for complete rankings, since two
arbitray partial ranking will in general contain differentoset of the items(Ludwig, et al.,
2007).An extensive review of rank comparisons can be found irtcfdenv, 1985).
Clustering of rank data aims at the identification of groups of rankers with common, typical
preference behavior (Marden, 1995). An unsupervised clustering method for complete

rankings has been proposed in (Murphy and Martin, 2003)

When anbyzing ranking data, consistent results across different forms of enquiry can provide
greater reliance on the findings, while contradictory evidence can give useful insights
concerning the issue under consideration (Moris and Copestake, NM&&)s, starard
deviations and summary charts (e.g. histograms) all have potential to provide insight into
ranked data, Pool€1997).Tables for testing multiple comparisons for ranked data are given

in Hollander and Wolfe, (1973)The Friedman test~(iedman, 193y is the nonparametric
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equivalent of the twavay analysis of variance, used in situations where observations on the

different treatments are not independent.

2.5 Phenology of tree in the tropics

Phenology patterns of tropical trees are expected to bdigersishoriterm fluctuations in
typical rainfall and temperaturAdersonet al, 2005) Rain and high humidity during
flowering and fruit development reduces fruit yields in mango tree (Bally, 2006). The tree
generally flowers in midto late winter, vith fruit maturing in the early to midummer

months.

Flowering is usually seasonal, from2lmonths in duration, but it varies widely from place to
place and even from year to year. In some atgask plumflowers two or three times per
year (Whistlerand Elevetch, 2006).Flowering for most of the tree species occur more than
once in a year, Whistler and Eleve{@906) reported that area close to the equator in Hawaii,
black plum flowers from MarchApril, flowering apparently occurs twice a year, in

November December, and again in AgriMay. Trees begin flowering at an age 0B%ears.

Elevetch and Manner (2006) observed that Fruits of Jack fruit trees it8kendths from
flower to mature fruit, depending on the individual tree, growing conditiorts,wazather;
therefore, time from flowering alone is not a good indicator of maturity. It takes some
experience to gauge maturity. Thomson and Evans, (2006) observed that flowering for
Canarium spp appear to be initiated by changes in day length. Accordinglpnset of
flowering depends on latitude and under good conditions flowering trees start flowering at
about 5 to 7 years after floweringlowering and fruiting of bananas occur yeannd but

often fluctuates seasonally, with maximum production dusagmer and fall (Scatt al,

2006).

2.6 Tree attributes important for crop growth in agroforestry

2.6.1Root architecture of some of the tree species

Coder, (1996) argues that the ability of the tree to resist strong winds, ice storms, and major
losses bwoody materials, while remaining alive and erect, is a direct consequence of annual

diameter growth.Chaplin, (1988) and Thomson and Evans, (2006) also statedCthat
11



schweinfurthiitree has a deep taprod@oit, (1940) who conducted research on thie tre
species and discussed that Ovacado is naturally a surface rooting tree. He attributed this to the
fact that fine fibrous rootlets, which absorb water, food and air, develop in greatest
abundance at or near the surface of the soil.

Mango tree has a lontgproot that often branches just below ground level, forming between

two and four major anchoring taproots that can reach 6 m (20 ft) down to the water table
(Bally,2006). The thought that Tree roots mirror the size and spread of the crown was
rejected byHarmony, (n.d) as a common misconception, rather root size and spread is often

defined by the ground conditions the tree is growing in.

2.6.2Crown architecture of different tree species

Bally, (2006) also noted thabangodo not make a good overstorgér for cropping shade

tolerant species because their dense canopy produces100% shade.

Elevitch and Manner, (2006) also noted tfatkfruit is used as a shade tree for coffee.
Because the tree casts a deep shade, wide spacing such as 15 x 15 m (50 s 50 ft
recommended unless the intercrop is considered-sdront Bally (2006) who stated that
Mango trees typically branch 0.5 m (2 6.5 ft) above the ground and develop an evergreen,
domeshaped canopy. Similarly, Bally (2006) reported that variabilitganopy shape and

openness occurs among varieties

2.6.3Growth rate of different tree species

Trees grow in diameter every year (Coder, 1996). From the farthest reach of the woody roots
to the tips of the twigs, trees expand in girth. This annual growtiement allows trees to
respond to changing environmental conditions and react to injuries. The ability of the tree to
resist strong winds, ice storms, and major losses of woody materials, while remaining alive
and erect, is a direct consequence of ahdiaaneter growth (Coder, 1996)ree height may

not necessarily be an indication of growth rate due to differences in physiology of trees.
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Thomson and Evans, (2006) stated that trees closely related to African elemi grow slowly and
begin to flower and frit more heavily and regularly from about ag@ ¥ears. This implies it

takes long to bear fruitdd/ood, (2010), stated that growth rate for trees typically are classified
based on individual observation or experience and thus different people may make var
observations. Scogét al, (2006) observed that thgrowth rate of banana is rapid until
flowering; after the flower bud shoots, vertical growth of the pseudostem ceases and no
additional leaves are adddglevitch and Manner, (2006) also noted thakfeuit is a fast
growing tree that reaches maturity within two years. Bally, (2006) noted that mangargees
fastgrowing trees, often growing in excess of 1.5 m (5 ft) per year when well tended in urban
conditions. Whereas black plum is considered éontbderate growing even in early years,
likely less than 75 cm (30 in) per year, (Whistler and Elevitch, 2006).

2.6.4 Leaf decomposition rate and soil benefit of different tree species

When plant residues are returned to the soil, various organic codgpoundergo
decomposition (Bot and Benites, 2005). Decomposition is a biological process that includes
the physical breakdown and biochemical transformation of complex organic molecules of
dead material into simpler organic and inorganic molecules (Juréa).19

In forest ecosystems, more than 90 % of net aboveground primary production returns to the
forest floor as litter fall which constitutes the major substrate for plant species and soill
decomposers (Swittt al.,1979). Litter decomposition includes t&déng, breakdown by soll
fauna, and transformation of organic matter by microorganisms and transfer of organic
compounds and nutrients to the soil (Ibrahehal, 2010). This process is mostly biological,

but is influenced by abiotic factors through theffects on soil fauna. Climate, soil
characteristics, resource quality, and soil organisms are the most important factors regulating
litter decomposition (Ibrahimet al, 2010; Swiftet al.,1979).

Mont anéez (1998) dalos et alp(2003) fewhd doutythatXlead liter
decomposition of tree species in home gardens depended on season and species, where a slow
decomposition occurred during the dry season and fast during the rainy sdastimaet

al.,, (2011) also stated that resource duals an important factor regulating litter

decomposition in Cameroon. Soreaves areonsidered to decompose slowly as to them
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those leaves are not preferred by termites which do most of the leaf decomposition. However,
a similar and clearer explanatias given byXuluc-Tolos et al, (2003) who stated th&taf

quality, especially the C/N ratio, is a sound predictor of decomposition rate. This thus implies
that termites prefer certain leaves to other could be due to differences in C/N ratio where the
leaves with lower C/N ratio are selected. Sweiftal., ((979) included other factors like
climate and soil microorganisms as being most important in regulating leaf decomposition
which the farmer did not seem to have this considered possibly because diasabeen
relatively uniform that farmers were not able to recognise its impact. Leaves from certain tree
species like fig natal are more preferred by microorganisms and to them that could have been
the contributing factor to their faster decompositiaie réhis seems not to differ much from
Swift et al,, (1979) that soil microorganisms are one of the most important factors influencing
leaf decomposition although termites are not part of the microorganisms. Brouwer, (1996)
argues that impact of plant speson litter decomposition and nutrient availability depend on
the chemical composition of their litter fall, tree species and species groups such as climax

and pioneers.

2.6.5 Timber quality for each tree species

Elevitch and Manner, (2006) classdigackfruit wood as a medium hardwood (specific
gravity 0.6 0.7) and is highly valued for building material, furniture and cabinet making, and
even for musical instruments. It is highly durable, resisting termites and decay, seasons
easily, resembles magany in appearance, and takes a beautilish. As the wood ages, it

turns from yellow or orange to red or brown, although not as strong asisakr{a grandis

which could be related to African teak in this case. Jackfruit wood is considered stgurerior
many purposes including furniture, construction, turnery, masts, oars, implements, and
musical instruments. Thomson and Evans, (2006) noted that the wood of trees closely related
to African elemi is suitable for light construction (in lalecay situabns), moldings, veneer,

and numerous interior purposes as it has a medium density iB6LB&g/M3 (2735 Ib/ft3)

and is nordurable when exposed to weather.

Bosu and Krampah, (2007) reported that bark clothisregost important on the international
market for its veneer and plywood. Bosu and Krampah, (2007) also noted that the wood of

bark cloth tree is often traded in mixed consignments of lightweight hardwood. Bally, (2005)
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reported that mangmber when properly seasoned has been used in furniturearving,
as wall and floor paneling, and utensil manufacture. The timber isbgoayn, often with a
pink tinge. It is coars¢extured hardwood that is easy to work and finishes well. The timber
breaks down rapidly if exposed to the elements withoeggrvation treatmenthomson and
Evans, (2005), noted that African elewnmod is suitable for light construction (in ledecay
situations) Orwa et al, (2009)found out that sapwood fdklbizia coriaria is soft but he

heartwood hard and durable andtitsberis used for boat building, utensils and furniture

2.2.6 Pruning of trees as both a management practice and means of obtaining fuslod

for rural communities

Most trees are pruned as a management practices to improve their growth but ssgedant
indicate that pruning can be of other reasons like obtainingwfoet. Occasionally fruit

trees are used for firewood, the fruit trees are not usually so utilized, especially if the trees are
still producing fruits (Whistler and Elevitch, 2006) thincreasing population have forced
people to use them for Fuelwood (UNDP, 2000) .African elemi is also suitable for fuel wood
and sometimes is burned (Thomson and Evans, 2006). Bosu and Krampah, (2007) reported
that the wood of bark cloth tree is lightwbt and its wood works easily with hand and
machine sawsBosu and Krampah, (200%eported that bark cloth tregas a good self
pruning ability. Whistler and Elevitch, (2005) found out thatrjing of black plum controls

t he tr ewae®tals (220 reported thatA.coriaria is a slow growing tree and
recommended management practices are lopping and pollakiingever, heavy pruning

can kill the tree especially black plum (Whistler and Elevitch, 2005). Black plum grows
slowly after pruning due tdow re-growth after pruning (Whistler and Elevitch, 2005).
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CHAPTER THREE

3.0METHODOLOGY

3.1 Study Area

This study was conducted in five Sabunties of Mukono district, souttentral Uganda
approximately 30 km east of Kampala. Rainfall in Mukono mdaal, with a mean annual
rainfall of about 1240 mm. Mean minimum and maximum annual temperatures are 21 and
253 °C respectively (Okorio, 2000Vajja-Musukwe,et al,n.d). Rainfall occurs with highest
frequency from Marchi May and October November. Thenonthly rainfall is fairly evenly
distributed throughout the year (NEMA 1996). The soil, a ferralsol RANESCO 1974), is

a sandy loam, which averages 14% clay, 30% silt and 57% sand, with a pH 6.2 and 1.13%
organic matter in the topi00.45 m (Okorio2000).

3.1.1 Locationand Climate of Mukono district

Mukono District is |l ocated in Central Ugand:
AEBNd | atitudes 000 and 10Jnfaanml Kanuliltd thelkeastr d er s
Mpigi and Luwero to lte west, Apac to the north and Tanzania to the sdiité district

covers ararea of 14,241 Km 2 of which 9,648 Km 2 is open water and sw&D§Is report,

(1997) The climate of Mukono district is influenced by Mabira Forest Reserve and Lakes
Kyoga andVictoria. The District experiences two rainy seasons (MaMhy and September

to December) with a mean annual rainfall of 140600 mm but much higher as 16&D00

mm in areas close to the lakes and forest reserve. The mean annual mexinpenatures of

Mukono District is 25 27.5 C and meaannual minimum is 15 17.5 C. Evaporation of

1472 mm is much lower than rainfall received (1610 mm) rendering the district a rain fall
surplus zoneThe prevailing wind (south eastedyection)diurnal variation $ influenced by

the L. Victoria water bodyGenerally, the vegetation cover is of the forest/ Savannah mosaic
characterised by patches of dense forest in the south and scattered trees in shrubs and
grassland of the north. Natural forests on private landdgawernment controlled forests are a

characteristic of this regn
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Figure 3.1 Location of the study area, Mukono district, seaéimtral Uganda.
Sourcehttp://www.sacuganda.net/02_201(pfdccessedn 9"/09/2011]

3.2 Collection of Phenology and Ranking data in Mukono district, Uganda

The survey consisted of two exercises, that is collection of tree phenology data which took
about two weeks and ranking of those tree spduésed on thisvelve preselected attributes

took close to seven weeks. Data collection team comprised of four people who were divided

in two groups. The collected data&rmon phenology and ranking of the tree species based on

the twelve attributes, data also includéeé sex of the respondent, the location of the farm
where the GPS readings were taken. The ranking data later during the exercise was decided
that age of the respondent be recorded since the exercise revealed that the responses from the
elderly were quitalifferent from those of the youth, however further data analysis is required

to prove that.
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3.21 Training a research Team o data collection methods

The training was conducted to field data collectieam on the methodology fordata
collection(Plate 3.1). This involved the tree cards which were to be given to farmers for the
phenology and tree ranking exercises. Further training was conducted on data entry and this
was purposed to ensure that the data entry process minimized errors as muchlas possib

Plate 3.1: Training of a research team in data collection méthat NaFoRI at Kabembe,
Mukono

3.23 Farmer Selection
Farmers were selected randomly from the coffee farmemadiséved at NAFORI, Kifu. The

names were assigned by numbers which wertten on the small pieces of paper folded and
picked randomly. This was done separately for the fivecsuimties that ensure participants
from each of the selected sabunties.

Although random selection of the farmers was a good practice to elinbiagtand improve

the representation of the selected farmers to the whole district population, this had its own
setback. For example, severidrmers raised complaints as to why they were not selected to

participate in the exercise, given that the studynrmoenced just barely a week after
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presidential elections, several farmers who were not picked due to random selection thought
it was deliberate because they voted for a particular candidate. This forced the research team
to clearly explain the purpose ofetlstudy and held informal meetings with the lo¢&®sate

3.2)to rule out their fears of being left out, this was cleared when we explained to them how

random selection was done and an example was demonstrated to them.

Plate 3.2 Community membersdtening to the how the random selectioriha participants

was conducted in Kasawo Sabunty, Mukono district

This cleared the issue of some farmers thinking they were left out deliberately.

3.24 Phenology data collection
Data collection proces®r Phenology exercise took 2 weel$ie data collection toolsad

been designed previouslipatacollected for phenology included; the timing for flowering,
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fruiting and leaf fall. The farmers indetified the tree they had direct experience which were
maked by the interviewer, from the indetified trees, the farmers selected at most ten (10)
species which he of she had pheniology information.

After selection of the trees, information on the timing of flowering, fruiting and leaf fall were
recorded During data collection, farmers need to be interviewed where they are working so

that the exercise does not interfere with their activities.addition each famer was
interviewed indivuallyt o get their own views without be

opinions.

Collected datawere entered in excel fileand frequencies were determined for each tree

speciesThe frequencies for fruit and ndruit trees were compared
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Plate 3.3A farmer being interviewed for phenology information in Kimenyedde- &unty,

Mukono district

3.2.5Tree attributes ranking data collection
Data collection process which toak to 6weeks and thisvas achieved by interviewing the

randomly selected farmers on the ranking of the tree attributes.
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To ensure high data quality dugirthe data collection process, the check list at the farm

involved;

Vi.

Vil.

viii.

The research team prepared well beforehand with the correct recording sheets,
notebooks, information sheet for farmers. Also, decided who was going to do what

during the exercise.
Introduction of data collection work to farmer and who each of the research team
members wa$ there was an emphasis on making the participant farmer happy to

participate.

Ensured that anyone else there understood that it was only a ONE person exercise.

They weae welcomed to listen but not to contribute at that stage.

The GPS were taken and recorded after close to 5 minutes te $atallites for more

accuracy.

Therequired nf or mat i on o rfilled dn¢he sheetoépapeld. i st 6 was

The ranking exerces was carried out and questions to clarify anything were asked

accordngy, any important comments were written on the data sheets.
Notes of what was said were kept in notebooks.
The data sheets were kept together neatly in the folders which were gigen a

checked over what had been recorded at the end of each day by all the team members.

Then EXCEL sheets were filled out on the computer.

3.4 Conferencdseminar Presentation

The CAFNET e-conferencewas concurrently helih Kampalaand Nairobiwhere seve

papers vere presented this was the held to mark the end of CAFNET project which had been

in operation in the past three yeéiPlate 3.4) In that conference the paper tree ranking was
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jointly presented with ICRAF supervisor, involvement was majorlyindudiscuss period
where the observatisnexperienced in the field were shared especially duaimgyvering
some the questions particularly those which were concerning Tree ranking exercises in

Uganda, being a principal reseagcthis was a great experiengained.

e GLOBAL DISTANCE () 'Y
) [V "°‘[‘::RN,N CENTRE woh

Plae 3.4: The Ugandan team that attended the conference, in which research @apers
CAFNET 3 year projeavere presentedKampalaUganda

The active participation during the seminargametation was mainly during thscussions
session on thield experiences on the Uganda CAFNET survey was

3.5 Data management

Data from Uganda sitevas entered on daily basis arnkiis ensuredhat all theerrors were
corrected immediately to improve on the quality of d&@ace the data collectedere
colleded fromfive subcounties the first step in datmanagement involvegdutting the data

in a single file, thedatacollected wered c | e an e d 6 chebks and bbe orgamid in the
format ready for analysisThiswas doneafter checking the data congsties and quality in
the original data set in excel fileSome of the errors noted were repeating of certain tree
species and omission of othethjs indicated that data management is very critical process
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that needs more than two people to cidssckthe entries to ascertain its accuracy, errors
due to omission and commission are very common if the whole process of data entry is left to

one individual

3.5.1 Data formats

Both data from the phenology exercise and the ranking exercise were prepaped iartd/o

forms one which was similar to the data collection sheet and one in the format for analysis.
For phenologyexercise,one file was an electronic formhgnology data sheets which
contained data for each farm visited and how each farmer respantestjtiestionsandthe

other was phenology information with each excel sheemtaining responsely all the
farmers on a single tree speciesisl depicted how consistent farmer knowledge for the
particular species across Mukono district, and alsoypatlealed the gaps in the knowledge

held by farmers.

3.5.2Data storage

Data were stored in several different ila the computeand had a well protected back
on the flash disk, whiclwvas so to ensure that caseof loss of data or damage thevas an
alternativefile. However there was no case of data loss or damage possibly because of high

level of organisation.

3.6 Data analysis

Data were analysed to determine the consistence of the tree ranking for a particular attribute

by farmers acroshié study arealhe R addon package Bradley Terry@hich facilitates the
specification and fitting of BradleYerry logit probitor cauchit models to pagdomparison

data (Turner and Firth, 2011vas use deter mine the <consi ste
among the tree specieMultivariate hierarchical cluster analysis was done in Genstt 12

Edition to draw [@ndrogramsPayne et al, (2009) Frequencies were summarised in

Microsoft excelinks been the species ranked and the region tree species selection.
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CHAPTER FOUR

4.0 RESULTS AND DISCUSSIONS

4.1 Results

In the graphsthe tree species were abbreviated for easy presentation. They stands as follows;
Ach-Albizia chinensisAco- Albizia coriaria, Art- Artocarpus heterophyllygckfruit), Azy-
Albizia zgia(red nongo), Ant- Antarias toxicarigbark cloth treg, Can Canarium
schweinfurthij(African elemi), CarCarica papaya(Pawpaw) Fna Ficus natalensigatal
fig), Fow Ficus ovatéFig tree), Mae Maesopsis emin{umbrella tree)Man Mangifera
indica,(Mango) Mar- Markhamia lute@Markhamia), Mil- Milicia excelsgAfrican teak),
Mus-Musa spp(bananaRer Persea american®vocado),Sen Senna spectabili€assia),
Spa Spathodea campanulai@Nandi flame)and Syz Syzygium cumin(plack plum).The

resultshave been presented using figures, tables and plates to summaries the findings.

4.1.1Data Collectionfrom five sub-countiesin Mukono district Uganda

Fieldworkers werdrainedto carry out the work effectively or whether the methods needed to
be alterd and/or more training giveithe methods were understood well by the fieldworkers
and they were able to carry out the work with limited supervision very quickly, after training
had been givenThe data colleetd was meaningful for achievingur objectivesThe data
show which trees werenked more consistently than others by farmers and factors for this
may be due to differentree growth rate in different areas of the landscape, adlvas
knowledge levels of thEarmers.During data collection, farmersereallowed to view all the

tree cardgAppendix 4a and 4bjdentifiedthose they use/have used in the pastthad the
seleced 10 out of those they have identifi€R the tree cards werkeld in a pack and gone
through until 10 species were selectedthy farmer (with rarer species on the top of the
pack).It was decided to allow farmers to view all the trees and then pick out those that they

had had direct experience with.
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Plate 41 a farmer observing the tree cards and selecting the trees hasedperience in

Najjembe Sulrounty, Mukono district

4.1.1 Phenologyf the tree species
4.1.1.1 Farmersod phenology knowledge for di

Exploratory data analysis was conducted to summarise theaddtgave some meaningful
output. Data summaries included frequencies since the data that was collected were
qualitative in nature. Data analysis was conducted for both phenology exercise and ranking
exercise. The phenology exercigevolved 3 timing (periodic lifecycle events in trees)

namey; flowering, fruiting and leaf fal{Table4.1).
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Table 4.1 The number of farmers with phenology information for deciduous and ever

greentree specie®n coffee farmsin Mukono district

Scientific Name Number of farmers with Phenology information aut of 76 visited
Tree type Behaviour | Flowering | Fruiting | Leaf fall
Albizia chinensis Non-fruit Deciduous| 6 7 7
Albizia coriaria Non-fruit Deciduous| 14 14 15
Red nongo Non-fruit Deciduous| 3 2 2
Bark cloth tree Non-fruit Deciduous| 4 6 5
(jackfruit) Fruit Evergreen| 61 66 28
African elemi Fruit Deciduous| 18 19 13
Pawpaw Fruit Evergreen | 47 50 18
Natal fig Non-fruit Deciduous| 8 23 22
Fig tree Non-fruit Deciduous| 18 23 23
Umbrella tree Non-fruit Deciduous| 10 13 7
Mango Fruit Evergreen | 69 69 27
Markhamia Non-fruit Evergreen| 19 16 13
African teak Non-fruit Deciduous| 11 17 23
Banana Fruit Evergreen| 62 61 29
Ovocada Fruit Evergreen | 49 51 19
Cassia Non-fruit Evergreen| 11 10 7
Nandi flame Non-fruit Deciduous| 10 9 6
Black plum Fruit Evergreen | 25 29 19

The Table 4.1and Figure 4.1 showhat more farmers had phenology information on
Mangifera indicg(manogo)Musa sppbanana)Artocarpus heterophylly§ackfruit) Persea
americangOvocadoand Carica papay&awpaw).On the other handAlbizia zyga,(red
nongo) Antiaris toxicaria (bark cloth tree)and Albizia chinensis(A.chinensishad less

numberof farmers with phenology knowledge

More farmers also had knowledge on flowering and fruiting than the leaf fall for most of the
trees and the reverses true for nofiruit trees where more farmers had leaf fall knowledge

than flowering ad fruiting. Milicia excelsa(African teak)andAlbizia coriaria (A.coriaria)
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had more farmers with leaf fall knowledge than flowering and fruitfgiting also was
slightly higher than flowering for A.chinensis bark cloth tree,jackfruit Canarium
schweinfurthii (African elemi), pawpawnatal fig, fig tree, umbrella tree, African teak,
ovocado and black plunmSpecies which had equal number of farmers for fruiting and
flowering knowledge included\. coriaria and mango Flowering had more farmers than

fruiting for red nongpmarkhamiabanana, cassendnandi flame.

Figure 4.1 Fequencies of farmers with phenology information for each tree spegies

Mukono distrct between Februargnd March 2011
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