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Abstract

Research was carried out around Mabira Forest Reserve in South-Central Uganda in four areas stratified
according to distance to the natural ecosystem. In this traditional coffee growing area coffee is of high
cultural importance. Farmers cultivate their own 'local' coffee as well as commercial varieties of
C. canephora. Grown under shade, coffee is often intercropped with banana, fruit trees and other crops.

Coffee farmers' knowledge about farming practices, how they impact on the environment, and which
services farmers derive from natural ecosystems was collated during the fieldwork period from August to
October 2008. With the emphasis of wanting to learn from the practitioners, knowledge was gathered
through in-depth and semi-structured individual interviews on coffee farms, and focus group discussions in
villages, and supported by a range of participatory and visual methods. The local knowledge gathered during
fieldwork was then triangulated with scientific knowledge and other sources. Whereas science aims to
generalise and can provide a global context, local knowledge was found to be complementary and
particularly strong on observations on a local or regional scale.

Key events in recent years were the loss of coffee and banana, two complementary crops, to wilt diseases.
Some farmers replanted clonal coffee. When that, too, failed, the loss of income made way to agricultural
intensification away from complex agroforests, towards simplified systems and monocultures. The forest,
and to a lesser extent, agroforests, were ascribed a regulating role, mitigating extreme climatic fluctuations
and bringing rainfall and moisture. Farmers are concerned about a recent change in seasonality, which is
affecting planting and yield. Crop pests have become numerous and resilient, and increasing incidents of
crop diseases are a particular worry.

As the fragmentation of natural habitat accelerates, scientists recognise that shade coffee systems play an
essential role for biodiversity conservation by connecting habitat patches across the landscape. However, in
light of an increased risk of disease and crop failure, these perennial cropping systems are becoming less
viable for farmers. To sustain them for the future, farmers will need to be given a chance to benefit from the
services they provide for the environment, and by extension, for human well-being.
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1

Introduction

1.1

Setting the context
“Agroforestry”:
"(...) a relatively new word for a variety of landuse practices familiar to millions
of farmers, herders, forest dwellers and gardeners the world over."1

“Environmentally friendly” coffee-growing:
"Clearly the presence of a shade canopy is essential. Furthermore, the greater the structural and floristic
diversity of this canopy, the greater the likelihood that resources will be provided for a greater array of
organisms. A greater variety of animal-pollinated and animal-dispersed plants will support the diverse guild
of omnivorous species that populate traditional shade plantations throughout the year. The canopy needs to
provide sufficient coverage throughout the year to buffer the microclimate of the understorey from rain and
desiccating winds. Tree species selection and pruning practices should have minimal impact on
the epiphytic plants, mosses, and lichens as well as on dead trunks and limbs that provide homes
for so many canopy species. (...)
Finally, reduced or no use of pesticides, herbicides, and chemical fertilizers should be promoted. "2
Based on local knowledge, this research lays out the role of coffee and the coffee agroforestry for the
conservation of biodiversity and ecosystem services across spatial scales. As a quarter of our planet’s
landmass is now used for agriculture or forestry, the role of agricultural areas is becoming increasingly
important in supplementing or compromising ecosystem services and providing or preventing connectivity of
habitats across a landscape. Conservation now has to think outside set-aside reserves. Dietsch et al (2004)
point out: "Although national parks need additional resources, environmentally compatible and
economically sustainable agricultural projects are also needed outside parks."3
While consumers are willing to pay a premium for eco-friendly products, coffee, the most-traded commodity
after oil, offers a chance for encouraging conservation. Whereas coffee agroforests rarely provide
conservation areas in themselves, they act as buffer zones around forest reserves and can provide corridors4
or stepping-stones, enhancing connectivity and facilitating species migrations across human-dominated
landscapes5. Trees outside forests can decrease deforestation and forest degradation and reduce biodiversity
loss from protected areas. 6 Thus agroforestry could become a valuable tool for species conservation
especially in light of accelerated deforestation and climate change.7 As agriculture depends on services
provided by natural ecosystems, the need for conservation is twofold.

1
2
3
4
5
6
7

Rocheleau 1999, pg. 192
Perfecto et al 1996, pg.605
Dietsch et al. (2004)
Bhagwat et al.2008 citing Bhagwat, S.A. et al. (2005)
see Vandermeer and Perfecto 2007
Bhagwat et al 2008 citing Thaman (2002)
Bhagwat et al 2008
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Although the benefits of shade coffee farms are well documented by science, they have received little
attention in policy terms. Some eco-certification schemes have been developed for South America (e.g.
Rainforest Alliance), but no guidelines exist to what constitutes eco-friendly coffee in relation to
agroforestry. No label certifies ‘good shade’. Meanwhile, shade coffee systems are diminishing in size,
number and complexity.
Local farmers, through experimentation and long-term observations of agro-ecosystems have detailed
knowledge of ecological interactions, ecosystem services and trade-offs, especially in areas where scientific
research is poor8: "Effective management of ecosystems typically requires “place-based” knowledge — that is,
information about the specific characteristics and history of an ecosystem. Traditional knowledge (…) is too
rarely incorporated into decision-making processes and indeed is often inappropriately dismissed."9
Walker and Sinclair point out that “investigating local knowledge may be a more powerful and efficient means
of rapidly filling gaps in scientific understanding about agroforestry (...) At a minimum, local knowledge can
provide a useful basis for preliminary formulation of hypotheses which can then be referred to scientists.”10
To learn from the practitioners, we talked to farmers whose shade coffee farms are in proximity to a forest
ecosystem of high biological diversity – Mabira Forest Reserve in South Central Uganda.
Based on farmers’ knowledge, this report looks at coffee growing from a conservation perspective. It first
establishes the relationship of the coffee farms to the local ecosystem, and considers local farmers’ classification
of coffee from an ecological perspective. Then it moves out to look at the cropping system in which it is grown,
the shade trees used by farmers, the biodiversity within the coffee plot and how it relates to the landscape.
Finally, recent changes in landuse and climate are considered, providing the reader with a kaleidoscopic view
across scales.

photo 1 "jaja" (grandfather): old robusta coffee tree, survivor of CWD and other hard times.

8
9
10

Sinclair and Walker 1999, Berkes&Berkes 2009
MA Millennium Ecosystem Assessment Synthesis Report (2005), Summary for Decision Makers, p.23-24
Howes and Chambers 1980 cited in Walker and Sinclair, 1999, pg.254
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1.2

Research Objectives

Local people's knowledge of ecological interactions on coffee farms was systematically recorded in order to
assess common knowledge about:
a) ecosystem services provided by natural forests to coffee production
b) socio-economic and ecological values of trees in coffee agro-ecosystems
c) the ecosystem services provision by structural elements of coffee agroforests
d) drivers for changes, which affect the complexity of coffee agroforests
In particular the research tried to answer the following questions:
1. Why do farmers intercrop with their coffee (advantages / disadvantages)?
2. What do local people understand of ecological interactions of trees with
a) water supply and quality on farms
b) biodiversity observed on farms
c) leaf litter, decomposition and soil fertility
3. What wildlife do local people observe in coffee farms?
What factors do they think influence the presence of wildlife within the coffee plot
and the farm as a whole?
4. What spatial or temporal changes have local people observed in respect of the above
interactions, what drives these changes and how do they affect local people?
5. Do local people have ways of mitigating their negative effects on crops/coffee?

2 Literature review
2.1

Differences in Coffea species: Coffea arabica and Coffea canephora

The relatively high economic importance of Coffea arabica, globally the most traded coffee, is reflected in the vast
difference in the relative attention arabica and robusta coffee receive in academic and other publications. For Uganda
however, around 90% of coffee export income is derived from robusta coffee, the biggest proportion of which is
grown in the Baganda region in Central province.
A comparison of results11 returned through different search methods reflects their relative importance :
search engine/database12

Coffea arabica

'arabica coffee'

Coffea canephora

'robusta coffee'

Google
www.google.co.uk

262 000

414 000

82 500

148 000

altavista
www.altavista.com

1 040 000

4 470 000

206 000

701 000

Science Direct
www.sciencedirect.com

1082

1 143

285

563

JSTOR
www.jstor.org

658

501

102

259

'arabica
coffee'+america

'arabica
coffee'+africa

'robusta
coffee'+america

'robusta
coffee'+africa

175

181

Science Direct
329
311
Table 1 Literature search: comparison of arabica and robusta coffee

11
12

some hits may refer to more than one search term
All accessed 21/12/08
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C. canephora differs from C. arabica as it is self-sterile and highly heterozygous, and berries remain on the
bush after ripening, thus more labour hours are required for the harvest. C. canephora is inpalatable to many
pests and resistant to most diseases which attack C. arabica, with the exception of Coffee Wilt Disease
(tracheomycosis) to which C. arabica shows some resistance 13 . Compared to C. arabica, C. canephora
has a higher caffein content. C. canephora thrives in the higher temperatures typical of its tropical forest
home 14 and needs a constant supply of moisture due to a shallower root system. While most C.arabica is wet
processed, C.canephora is often sundried.
Despite differences in biology, climatic requirements, processing and market for C. canephora and C. arabica, the
socio-economic conditions under which they are grown are comparable across countries and continents.
Although most authors consulted refer to Meso-America15, coffee agroforests and the Ecosystem Services they
provide are similar in Uganda: coffee is mostly intercropped on small plots of land of less than two hectares in
size16. These cropping systems result in more or less complex agroforests with some few dominant species 17. A
global trend of intensification in coffee growing 18 and agriculture is observed across continents19, although locally
the causes and implementation may differ.

2.2

Local knowledge

Local knowledge, according to the definition from Sinclair and Walker (1999), is knowledge gained from
observation and experience and can be distinguished from 'indigenous knowledge' in as far as 'local
knowledge' is “locally derived understanding”, while " ‘indigenous knowledge' is used to denote the same
understanding but modified by the incorporation of cultural beliefs as well."20 In this sense, farmers’
knowledge may be integrated into a scientific worldview through a systematic approach akin to science.
However, the extent to which local knowledge can be disaggregated from its cultural context remains
contested amongst the disciplines of natural science on one side21 and anthropology on the other22. In the
case of agro-ecological knowledge, similarities in understanding of agro-ecological processes across spatial
scales in similar agro-ecological zones seem to suggest that such knowledge can be disaggregated from its
cultural context23.
'Local' or 'indigenous' knowledge is mostly derived from observation of a 'broad suite of simple indicators'24,
rather than a few indicators studied in detail by science, although some farmers25 were found to be
experimenting in a systematic way to satisfy an intellectual quest26, or improve their yield.

13
14
15
16
17
18
19
20
21
22
23
24
25
26

Rehm 1991
DaMatta 2004, Acland 1971, Charrier and Berthaud 1985
e.g. Soto-Pinto, Perfecto, Lin, Rice, Vandermeer, Toledo
for Meso-America compare Perfecto et al 1996, Soto-Pinto et al. 2000, Lin 2007, Rice 2008,
For example Boffa et al, 2008
Perfecto et al 1996
Millennium Assessment 2005
Dixon et al 2001 pg.2
Berlin(1992), Sinclair and Walker (1999), cited in Lamond, G., (2007)
for a further discussion of this topic see Ellis or David Turnbull
Berlin 1992, Sinclair and Walker (1999)
Berkes&Berkes (2009) pg.10
e.g. 2b-07 experimented with fire and water to disinfect the soil after CWD, see Fig. 13
see Berlin 1992
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Local knowledge is particularly strong on local and regional scales, while scientific knowledge, with its
emphasis on generalisation, contextualises by coming from a global perspective, zooming in on the farm within
the landscape. Local knowledge can complement science and reveal knowledge gaps 27 especially in areas where
precise information is difficult and / or expensive to obtain. This can prove particularly useful with complex
“systems phenomena” like ecosystems and climate change, which occur across geographic and temporal
scales.28
Cultural knowledge may still, however, inform intrinsic and spiritual values ascribed to biodiversity and
ecosystems. By anthropomorphising animals, Baganda legends protect long-lived species from exploitation.
'Mabira' (Lugande for 'big forest') is revered in Baganda culture for more than the ecosystem services it
provides.

2.3

Ecosystem Services (ES)

Definitions
The concept of Ecosystem Services offers a useful framework for conceptualising the mismatch between
farmers’ knowledge and their actions and point out synergies and trade-offs across spatial and temporal scales.
From a conservation perspective, "Ecosystem services (Daily et al. 1997) are processes by which the environment
produces resources that we often take for granted. Moderating weather extremes, mitigating drought and floods,
protection from erosion, regeneration and preservation of soils, cycling and transport of nutrients, dispersion of
seeds, control of agricultural pests, pollination of crops and natural vegetation."29
This has consequences for human well being as emphasised by the Millennium assessment: “Human well-being
is a continuum – from extreme deprivation, or poverty, to a high attainment or experience of well-being.
Ecosystems underpin human well-being through supporting, provisioning, regulating, and cultural services."30
ES economics
While economic benefits from the degradation of ecosystem services are often short term, immediate, and
locally derived, the ecological and economic cost of their loss is felt over time, on a local, regional and
global scale31. To illustrate their economic importance, the combined value of ES to the global economy was
estimated to lie in the range of $18-$61 trillion annually32. Globally, the cost of losing natural ES to habitat
conversion could be as high as $ 250 billion a year and every year thereafter due to a decrease in the ability
to deliver ES goods and services 33. Even where trading-off ES to habitat conversion makes short-term
economic sense, these benefits are soon lost when a longer timeframe is applied, as productivity is limited by
rapidly declining soil fertility.

27
28
29
30
31
32
33

Sinclair and Walker (1999)
Berkes&Berkes (2009)
http://www.cas.uio.no/Publications/Seminar/Synergies_Andersen.pdf
Millennium Assessment (2005) pg. 50 cited on greenfacts.org
Daily 2000
Costanza et al. 1997, based on the aggregate value of 17 ES goods and services across 16 biomes,
Balmford et al 2002
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‘Ecosystem’ – a definition:

"An ecosystem is a dynamic complex of plant, animal, and microorganism communities and the
nonliving environment interacting as a functional unit. Humans are an integral part of ecosystems."34
For Mabira Forest Reserve, the trade-offs for losing ES to habitat conversion are a multiple of its present value
in terms of ES provision 35. Preserving habitat for birds could provide income through ecotourism36, sustain ES
provision and the value of timber increases with time, whereas the profits from conversion to agriculture may only
be short lived. Despite the social and commercial importance of coffee, the potential benefits of Mabira Forest
Reserve for the in situ conservation of wild Coffea and Psilanthus populations as a genetic resource for coffee
cultivars has not been included in such calculations. With globally 70% of 103 recognised species of the Genus
Coffea endangered, mostly due to habitat loss37, conservation of wild coffee habitat has become a matter of
urgency.
Ecosystem services
Provisioning services are: The products obtained from ecosystems,
including, for example, genetic resources, food and fibre, and fresh water.
Regulating services are: The benefits obtained from the regulation of
ecosystem processes, including, for example, the regulation of climate,
water, and some human diseases.
Cultural services are: The non-material benefits people obtain from
ecosystems through spiritual enrichment, cognitive development, reflection,
recreation, and aesthetic experience, including, e.g., knowledge systems,
social relations, and aesthetic values.
Supporting services are: Ecosystem services that are necessary for the
production of all other ecosystem services. Some examples include biomass
production, production of atmospheric oxygen, soil formation and retention,
nutrient cycling, water cycling, and provisioning of habitat.
Table 2 Ecosystem Services according to the Millennium Assessment 2005
(summarised by www.greenfacts.org)

The contribution of coffee farms
Shaded coffee farms, depending on their complexity, can provide ecosystem services complementary, and
sometimes comparable38 to natural ecosystems. Scientists have documented their importance for providing
habitats for biodiversity, connectivity across a human-dominated landscape39, pollination services40,
preservation of plant genetic resources and contribution to microclimate regulation 41. Shade coffee systems
also provide firewood and have the potential to alleviate pressure on natural ecosystems for forest products 42.
Local people recognise their importance for supporting services, such as the provision of mulch, and
contribution to regulating services, like climate regulation, water and rainfall availability and fresh air.
34
35
36
37
38
39
40
41
42

Millennium Assessment: Summary pg.8 Millennium Assessment, http://www.millenniumassessment.org/documents/document.48.aspx.pdf
Naidoo&Adamowicz, 2005, Moyinini et al.,2008
Naidoo&Adamowicz, 2005
Davies et al 2006
Perfecto and Vandermeer 1996
Bhagwat et al 2008
Vergara&Badano 2009
Lin 2007, Lin et al 2008
Rice 2007
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Fig. 1 Linkages between Ecosystem Services and Human Well-being.
Source: Millennium Assessment: Synthesis report (2005) pg.50, copied from www.greenfacts.org

"This figure depicts the strength of linkages between categories of ecosystem services and components of
human well-being that are commonly encountered, and includes indications of the extent to which it is
possible for socioeconomic factors to mediate the linkage. (...) The strength of the linkages and the potential
for mediation differ in different ecosystems and regions. In addition to the influence of ecosystem services on
human well-being depicted here, other factors-including other environmental factors as well as economic,
social, technological, and cultural factors-influence human well-being, and ecosystems are in turn affected
by changes in human well-being."43

43

Source: Millennium Ecosystem Assessment Synthesis Report (2005), Chapter 3, p.50 cited on
http://www.greenfacts.org/en/ecosystems/figtableboxes/203-1-intro.htm
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3 Background
3.1

Location

Uganda
A small land-locked country in
East-Central Africa, Uganda enjoys a
favourable tropical climate and supports
exceptionally diverse flora and fauna.
A country with few mineral resources, a high
percentage of Uganda's revenue comes from
agriculture, forests and fisheries.
Since 1890, forest cover in Uganda has
declined from 45% to 20% in 1996, most
of which is now plantation forestry 1.

Fig. 2 Map of Uganda and map of Mabira FR (watershed)

The region
Research was conducted in the Baganda region, one of the most traditional coffee growing regions. Some
coffee plots had been established by the parents and grandparents of the current farmers. With few
alternative sources of employment available, coffee and banana continue to be of economic and social
importance in the region44. The livelihoods of farming households are directly linked to productivity, causing
extreme vulnerability to disease and climatic variability45 as all agriculture in this tropical region is rainfed.
The study area
The study area is located around Mabira Forest Reserve (altitude of 1070 – 1340 m) in Mukono District.
Covering 306 km2, Mabira Forest Reserve, 46 is the last viable sized example of moist semi-deciduous
medium altitude forest in Central Uganda and a remnant of the Guinea Congo Forest. Because of its

44
45
46

As such, the socio-economic conditions are comparable to other coffee growing regions like Chiapas (see Lin 2007, citing Stamm et al.
2002 for studies on Chiapas).
See also Slingo et al., 2005 cited in Lin, 2007
Ugandan forest spared from scourge of biofuel, http://www.wildlifeextra.com/go/news/mabira-forest629.html
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proximity to two urban population centres, Jinja and the capital Kampala, Mabira FR is especially important
to human well-being. The forest provides regulating and provisioning Ecosystem Services 47 and offers the
potential for recreation. Located in the catchments of lakes Victoria and Kyoga, and rivers Nile and Sezibwa,
Mabira FR plays an important role in regulating the water supply for the wider region. Supporting around
300 species of birds (143 forest species), 200 species of butterflies48 and over 300 woody species, the reserve
has a high conservation value. Wild species of Coffea occur naturally in the forest understorey, making
Mabira FR a valuable resource for wild coffee. Agriculture, including shade coffee farms, extends out from
the forest edge, providing a buffer zone and benefitting from Ecosystem Services from the forest.
Threats to the environment

The devastating effects of Coffee Wilt Disease and Banana Wilt have accelerated landuse change away from
traditional coffee agroforestry. In the 1970s, 25% of the forest reserve was cleared to accommodate settlers,
who were eventually evicted in the late 1980s 49. Commercial timber harvest removes tall timber species,
creating easy access for illegal extraction and charcoal harvest,50 threatening the reserve’s sustainability.
Following the loss of income after Coffee Wilt Disease, illegal timber and charcoal harvest has increased.51
Rainfall and climate
Rainfall is bimodal with a dry season from mid June to mid August, and from mid December to March.
Annual rainfall amount is between 1400-1700mm. The average temperature lies between 22-24°C,
fluctuating between 16 and 30°C.

Walter climatic diagram of Kampala and Jinja.
Only a short distance from Lugazi, the diagrams
shows a more pronounced dry season and less
evenly-spread rainfall, with lower precipitation
amounts than near Mabira FR
Fig. 3

(data source: FAO 1984, data averaged over 25 years)

Fig. 4 Walter Climatic Diagram of Lugazi
based on data averaged 1958-2008, showing an even
distribution of rainfall and temperature near Mabira FR.
(data kindly provided by SCUOL Lugazi)
47
48
49
50
51

the value of the ecosystem services provided by Mabira Forest Reserve have been calculated by Moyini et al 2008 (agriculture vs.
ecosystem services) and Naidoo &Adamowicz 2005 (biodiversity conservation and ecotourism)
Howard 1991, Howard 1996
Howard 1991
a dynamic described by Howard 1991 and confirmed by coffee farmers at FGD-area 2(a)
At the time of research, plans for commercial sugarcane plantations for biofuel on a third of its size were still seen as a threat to the forest
reserve, although it has been reported that plans were dropped as they were in breach of World Bank funding conditions
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3.2

Coffee in Uganda: An overview

Cultural importance
When European explorers first reached central Africa they found coffee in an already semi-cultivated
state. For the Baganda52 in the Central region of Uganda, coffee, 'mwanyi', is of strong cultural and social
importance. It is harvested from the wild53 or planted near the home54. Coffee berries were used for
establishing blood brotherhoods55 which sealed peace agreements between clans 56 or personal friendships.
Men especially valued coffee for increasing their virility and energy.57 Coffee was planted near the home to
give shade to visitors who were welcomed with coffee58. Roasted coffee beans are still used for making
'kawa', a coffee drink. Wrapped in banana fibre, smoked beans are taken on journeys and chewed to help the
traveller stay awake. They are still available in the market59 today.
Socio-economic importance
In Uganda, coffee provides direct or indirect employment for
3.5 million families60. Most coffee is grown by about 500, 000
coffee farmers on small plots of less than 3ha in size.61 Income
from robusta coffee provides money for school fees and
financial security. Once dried, beans can be kept and sold in
times of need. During market fluctuations coffee may be
neglected temporarily, but is rarely removed. In the past it has
helped through hard times.
'Kiboko' (sun-dried robusta coffee) and fresh berries are bought
from farmers by middlemen, who pay less than half the market
value and often mix coffee from different farms. There is little
incentive for farmers to produce high quality coffee. Using a
combination of bicycle, motorbike and taxi transport, the
middlemen take the kiboko to the processors for de-husking
before selling it on to the exporters62.
photo 2 bagging kiboko for the middleman
after sun-drying. Ntunda-2(a)

Since CWD, travel distances have increased as many coffee

processors have gone out of business due to decrease in coffee production63. Farmers still mourn the end of
the cooperatives in the late 80s, which they say paid a better price than the middlemen do today.

52
53
54
55

56
57
58
59
60
61
62
63

Dominant tribe in Central region and around Mabira
Kasenene 1998
Review session Najjembe, 12-10-09; source 2a-03
In Lugande, the language of the Buganda kingdom, ‘Okutta Omukago’ signifies this process of establishing a blood relationship. These
relationships were important, and through this process blood brothers and sisters can be integrated into family clan. The ‘kiboko’ – coffee
fruit – is opened and the two ‘Kase’, coffee beans, are taken out. A cut is made and the coffee bean is used to exchange blood. Due to the
threat of HIV/AIDS, this is no longer a common practice. (personal conversation with Joseph Nkandu, 7-August 2008)
Personal conversation with Joseph Nkandu, 7-August 2008; confirmed by source 2a-03 (also on video)
Source 2a-03 (the Baganda king’s (Kabaka's) man in the village)
Source 2a-03
Albeit rarely prepared to the high traditional standard which required smoking the berries for some time under the ceiling of a traditional
Baganda kitchen; personal conversation with Elizabeth Mbaale, Sept. 2008
UCDA, http://www.ugandacoffee.org, accessed July 2008
UCDA, http://www.ugandacoffee.org, accessed July 2008
Personal conversation with a middle man in Ntunda, Sept. 2008 (also on video)
source 1b-05, 2a-08
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photo 3 The former Coffee Marketing Board in Kampala. Where there used to be coffee, textiles are now
stored. The office building behind remains empty, a remnant from the past when coffee sales where
regulated by Coffee Marketing Board on behalf of the Ugandan government.

photo 4 All the gravel in this yard was recovered from coffee. The stones had been added to the coffee
by middlemen in order to increase the weight. (photo taken at Kyagalanyi’s Nakanyonyi project)
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Export and markets
Despite its small size, Uganda ranks No.11 of the world's Coffee producing countries with robusta coffee
as the main export crop 64 . After the liberalisation of the coffee market in 1992 65 many companies tried to
get a foothold in the market, but few survived the intense competition and corruption. In the 1994/1995
season, 117 coffee exporters were registered in Uganda. Of the 25 Coffee exporters still trading in 2006, only
five accounted for a market share of 70%66. Most Ugandan coffee is exported to the European Union, followed
by Sudan and other African countries 67. The deteriorating road infrastructure in land-locked Uganda to the
nearest port in neighbouring Kenya presents a challenge for coffee exporters 68. Although coffee remains
Uganda's main foreign exchange earner, its contribution to the Ugandan economy has decreased from 92% in
198569, to 21% in 2005 70, reflecting the increasing diversification of Uganda's economy over the last 25 years.

Fig. 5 Coffee export figures reflect discouragingly low coffee price leading to neglect of coffee as well as substantial losses to
CWD. In 2008 coffee production has picked up. Graph produced from figures provided by UCDA annual reports 1996-2006

Coffee Wilt Disease, first officially confirmed in 1993, has had a devastating effect on national coffee
production, reflected in export figures (Fig.5). The disease followed on from the neglect of coffee during an
all-time low in coffee prices. To keep production high despite disease, government programs supported
intensive replanting with clonal coffee. The currently high prices are again an incentive for farmers to plant
coffee.
Quality control remains a problem: Green cherries are harvested with ripe ones. Union recommendations to
dry coffee on tarpaulins are rarely observed and some middlemen still mix coffee beans with stones to make
up weight71. Most farmers don’t benefit from investing extra effort to produce good quality coffee.

64
65
66
67
68
69
70
71

With a production of 2,750 000 bags of coffee (based on the 2006-2007 harvest), http://www.ico.org/prices/po.htm
Alex Balimwikungu, Coffee exports picking up, The New Vision (online), October 19, 2008.
http://www.enteruganda.com/brochures/golden03.htm
The largest market share (350.333 bags, 17.5% of total exports) in 2006 fell to Kyagalanyi Coffee Ltd, (Volcafe Group), UCDA,
http://www.ugandacoffee.org, annual report 2007
Uganda Coffee Development Authority, Annual Report Volume 15, October 01, 2005 till September 30, 2006
Managing Director, Kyagalanyi Coffee, August 2008
Source: FAO 1986, quoted in Simonett 1989
FAO/GIEWS REVIEW OF CROP AND FOOD SITUATION IN UGANDA, 27 September 2006,
ftp://ftp.fao.org/docrep/fao/009/j8416e/j8416e00.pdf
Personal conversation and observation at Kyagalanyi Coffee, Kampala
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4 Methodology
4.1

Framework of the research

Research methods
The research methods employed are participatory and qualitative, using a systematic approach in analysing
local agro-ecological knowledge. Software developed by the Bangor University ensures that knowledge
statements gathered in semi-structured interviews can be entered into a “knowledge base”72 in a transparent
and transferable manner, and can be traced back to the source (e.g. the farmer). This way systematically
recorded local knowledge can be coded in a way that its statements can be stored and compared, which
facilitates triangulation with scientific knowledge and helps in revealing knowledge gaps or misconceptions.
The methodology was chosen to enable active participation of coffee farmers in the research process. Farm
sketches, group discussions, and transect walks were employed at various stages of the research and ranking and
scoring or timelines were used for illustration. Farmers were encouraged to share their knowledge with each
other as well as with the researchers. Knowledge gathering was supported by visual methods of documentation,
video and photography. Our emphasis on needing to learn from the farmer as an expert practitioner was
sometimes contrary to expectation.
It would be wrong to make believe that we are passive observers of already formulated knowledge, as knowledge,
like research, is a dynamic and constantly evolving process.
Sampling method
A mixture of purposive sampling methods was employed. Research participants were identified either by
approaching farmers directly with a local contact or by approaching village chairmen and arranging FGD. An
impression of the population in the area was gained from village walks in the sampling areas. Bearing in mind
socio-economic variables like gender, wealth and age, farmers were selected by convenience sampling on village
walks with view to attaining a balanced sample (see pp. 23-25 and appendix pg. 99/100 for details on sources).
Methodology stages
The research involved three stages: scoping, stratification, and knowledge acquisition (Fig. 6). An iterative
and dynamic interviewing process allowed for integrating new insights and adapting our approach where
appropriate. Although the stages led on from another, being interrelated, the breaks are not clear-cut. The
review sessions may be seen as the first step towards ‘formalisation’. The majority of the knowledge was
entered into AKT at a relatively late stage after most interviews had been conducted due to technical
difficulties. Pen and paper substituted in those cases.

72

a kind of database for knowledge which allows entering statements and tracing them to the source(s), and can produce visual output in
form of causal diagrams from those statements
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S coping

Fig. 6 Methodology stages

Research areas were selected by considering secondary information on forest condition and landscape vegetation
cover and the practicalities of visiting the areas. Some areas were selected by visits by motorbike. Four sampling
areas were identified (see pg. 22). In area 2(a), research participants were selected by approaching village
chairmen who arranged FGD, which were followed by individual interviews. In all other areas farmers were
visited directly with a local contact. In some cases initial interviews of less than 30mins duration were held.
Stratification

The primary criteria for stratification were ecological and spatial: the presence of shade trees, the location of
coffee plots within the landscape and their proximity to Mabira FR. Some farmers had more than one plot of
land, complicating knowledge stratification. Socio-economic criteria were considered with view to attaining
a balanced sample. The initial aim to interview in-depth a minimum of five coffee farmers per strata was
achieved.
Knowledge acquisition

Farmers were either interviewed individually on their farms, or in groups at a central place in the village.
Participatory methods like farm walks, mapping and transect walks were also employed. Specialist forest users
and experts in the coffee industry were consulted as key informants for triangulating the gathered knowledge.
Where available, secondary sources of information were consulted and additional climatic data was gathered.
Repeat interviews were held wherever possible. Knowledge was entered into AKT.
After knowledge gathering, group feedback sessions were held in three communities, giving farmers and
researchers a chance for discussion and clarification. Some assumptions were discarded.
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4.2

Knowledge gathering

Individual Interviews
Agro-ecological knowledge was mostly recorded through individual in-depth interviews of varying a degree
of structure, with coffee farmers and forest users as "key research participants, who have detailed knowledge
of the topic of research"73. A total of 46 farmers were interviewed on their farms. In-depth interviews lasting
over one hour were conducted with 21 farmers, and 14 farmers were interviewed for 30-60 minutes. Eleven
farmers were visited briefly for less than 30 minutes (see Table 4).
Initially, almost unstructured interviews opened up topics of concern to farmers, which informed what was
later covered in semi-structured interviews. Predefined, though open topics included ecosystem services,
shade trees, biodiversity and climate change (see appendix). Vegetation and wildlife encountered on farm
walks provided triggers for conversation. Farm sketches illustrate the complexity of the intercropped system
(see appendix, Fig. 2 pg.105). Ranking of trees helped to loosen up the interview process beyond language
barriers. Illustrated wildlife guides were used for identifying wildlife (photo 12). Especially older farmers
contributed knowledge about climate change, which was later transposed onto a timeline. Phenological
knowledge about trees, crops and wildlife was recorded wherever possible.
In some cases the communication of knowledge depended on the farmer’s preconceptions of the purpose of
the interview: where affiliation to a higher authority was assumed, communication was more formalised.
Openness and willingness to learn on our part helped in bridging differences and facilitated "sensitive
interviewing"74, without which the information gathered would have been poor and understanding limited 75.
Most interviews were held in the local language Lugande, and with a female translator, apart from few
exceptions. Questions arising after the interviews were revisited on second interviews and in review sessions.
Wherever possible, names for flora and fauna were recorded in local languages.
Repeat visits

Repeat visits were desirable and often proved useful for the chance to develop trust on both sides 76, thus the
second interview often provided more depth than the first. Revisits also offered a chance to correct mistakes
or discard misconceptions. In sampling area 1(a), proportionately more individual repeat interviews were
held, while in sampling area 2(a), FGD and other participatory methods took their place. More interviews
were conducted in sampling area 1(a) and 2(a) than 1(b) and 2(b). A total of 12 farmers were interviewed
more than once, and 19 farmers were also recorded on video (see Table 4).

73
74
75
76

Cunningham (2001) pg.26 Applied Ethnobptany
Pretty (1995) cited in Hillyer and Ambrose-Oji 2005
Pretty (1995) cited in Hillyer and Ambrose-Oji 2005
Usually images taken at the first visit were returned to the farmers at the second visit, helping to build rapport and to compensate the
farmer for the time invested.
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Group participatory methods
Focus Group Discussions

Focus Groups were initially held in three villages, Kateete (2), Ntunda (1) and Nagojje (1). While individual
interviews yielded more in-depth ecological information, FGD were especially useful for discussing villagelevel issues. Farmers were encouraged to participate and share their knowledge with each other. 'Socratic
dialogue'77was avoided at all times, sometimes against expectation.
Rabiee (2004) points out that "Focus groups could provide information about a range of ideas and feelings
that individuals have about certain issues, as well as illuminating the differences in perspective between
groups of individuals"78 The strongest emotions by far were expressed when talking about coffee and banana
wilting. Focus Groups also revealed gender preferences for trees: Fruit trees were often first mentioned by
women.
During or following the group meetings, other participatory methods were also used:
Ranking and scoring

Scoring of trees and their uses produced a wealth of information and provided points for discussion.
(photo 6, photo 7)
Village mapping

Maps of the village were drawn up by farmers and served as a basis for discussion for resource use,
settlement patterns, landuse change and movement of wildlife in the area. On two occasions, maps were used
for planning transect walks and later annotated with participants (photo 8 and appendix. Fig.1, pg. 104).
Transect walks

Following on from mapping exercises, transect walks with key informants were conducted in area 2(a),
Ntunda and Kateete. The walks incorporating a variety of land uses, including farms, forest, and sugarcane
plantations. Recent land-use changes after CWD were pointed out.
Timeline

For Kateete, the transect walk was followed by the creation of a timeline with a group of male farmers who
discussed population trends, presence of wildlife, deforestation and land uses for their community. This
stimulated discussions among farmers who enjoyed learning from each other as well as contributing
information to the research (see photo 5 and photo 9).

77
78

Van Dusseldorp and Box 1993, pg. 21 : Socratic dialogue (Popper 1968) is where 'the main speaker has superior intellect and the other
partners are only asking questions for clarification', which often characterises communications between farmers and extensionists
Rabiee F. 2004 pg. 656
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photo 5 Presenting results of a group workshop: forest benefits, Ntunda

photo 6 Scoring important trees and their uses, Kateete

photo 7 Good and bad shade trees, Najjembe

.

photo 8 Community map, Nagojje, showing individual farms, land uses and services used by the community.
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Review sessions
Three communities were revisited for a final discussion to confirm or clarify some points raised in other
areas. Review sessions were held in areas 1(a) (Najjembe, 12 farmers) and 2(a) (Nagojje and Kateete) and
proofed useful for clarifying, comparing and elaborating on the gathered knowledge. Unfortunately, no
review sessions took place in areas 1(b) or 2(b) due to organisational constraints.
Group dynamics

Gender was found to have the biggest influence on group dynamics. Women were shy to participate in the
presence of men. One woman remarked "They are our in-laws. We cannot speak out in front of them."79.
When possible, arrangements were made to separate groups according to sex, which led to a higher rate of
participation in both groups.
Using AKT
Agro-ecological knowledge was entered into AKT along with statements referring to socio-economic factors,
allowing for analysis of agro-ecological knowledge in its socio-economic in context. Diagrams created in AKT
linking individual statements show the complexity of causal relationships for a range of topics. Object hierarchies
created in AKT refer to local classifications.
Despite technical difficulties, most interviews were entered into AKT. Some were entered incomplete and
some second interviews remain to be entered (full transcripts are available).
AKT_status
Frequency
Valid

fully entered

Percent

Valid

Cumulative

Percent

Percent

30

65.2

65.2

65.2

1interview entered

2

4.3

4.3

69.6

disappeared

3

6.5

6.5

76.1

incomplete

4

8.7

8.7

84.8

not entered

7

15.2

15.2

100.0

46

100.0

100.0

Total

Table 3 AKT status: Amount of interviews entered into the knowledge base so far

ID: permissions and attributions

Farmer's names were recorded and linked to statements to facilitate attribution of knowledge to the source.
For the purposes of this report, sources were given an ID code in the format 'sampling area - individual
number' (followed by 'family member' where applicable) with which they are referenced where appropriate
(see appendix pg.99-100). At this stage, ID codes have not been entered into AKT due to technical problems.
Triangulation
The combination of methods allowed for triangulation of qualitative data. Knowledge from farmers was
triangulated with information from experts from the coffee industry (2), coffee research (1), specialist forest users
(3) (one herbalist, one butterfly catcher, one forest guide) and sugarcane cultivation (1). Local knowledge on
climate was triangulated with local climatic data, and knowledge from individual interviews with Focus Group
79

FGD Kateete
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Discussions. Triangulation helped reduce errors and achieved confirmation across a variety of sources during an
iterative approach to knowledge gathering. This qualitative local knowledge was then compared to or triangulated
with scientific knowledge.

photo 9 A female farmer presents the results of a group workshop by women to the whole group of
farmers. The topic: trees of importance to women, their uses and wildlife associated with them.
(FGD Ntunda)

individual

area 1 (a)

participatory group activities

1st individual
interviews

2nd
interview

video

19

10

6

FGD

Najjembe
area 1 (b)
(area 1 total)
area 2 (a)

review
session
FGD

timeline

mapping

x

x

x

1
6

1

4

(25)

(11)

(10)

14

1

6

Kateete

2

1

Nagojje

1

1

Ntunda

1

area 2 (b)

transect
walk

7

1

3

(area 2 total)

(21)

(2)

(9)

total

46

13

19

4

x
x

3

Table 4 Summary of knowledge gathering: Amount of interviews held by area

2

x

1

3
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Visual methods
non-participatory visual methods

Video and photography were employed as non-participatory visual methods of observation and for identification
and illustration purposes. The images can be used to encourage communication and knowledge sharing for future
research and teaching purposes, beyond illustrating the research findings (photo 10, photo 11). Before recording
farmers’ image, or any image on their farm, we asked if people were comfortable with being recorded.
Video could link images to statements with a minimal level of abstraction

80

in a form not possible through other

methods. For recording reactions and emotions, e.g. in relation to Coffee Wilt disease, video is invaluable and
presents a repository for later analysis. Where AKT statements, aiming at being universally applicable, are
abstracted for comparison across sources, video footage preserves a range of emotions in the context of the
interview location and interviewing process. It provides additional information, such as tone of voice, pointing at
examples and gestures

81

and presents a valuable resource for illustrating knowledge gathering and the interaction

between researcher and 'researched'. Few videotaped interviews were entered into AKT.
Photography was used in three different ways: firstly for research purposes, to record images for illustrating the

knowledgebase and the knowledge gathered, secondly to identify flora and fauna where local identification was
difficult, and thirdly, to give back something to the farmers in exchange for their participation. Portraits were
taken and returned to the farmer's family for their personal use on a repeat visit. This gesture helped to build trust
and many farmers volunteered their time for a second interview.
Limitations
Sample size

Despite providing rich qualitative information, the sample was to small to test for statistical significance.
Errors

Errors in translation or misunderstanding cannot be excluded. Trees and wildlife were mostly identified by
local names given by farmers during interviews, which were translated by using reference books. Sometimes
local classification does not correspond to scientific classification, which may have led to mismatches and
translation errors. Spelling differs across sources, which sometimes led to confusion. Whilst highly
regrettable, the few instances where mistakes have been made do not affect the overall conclusions.
Generalisation of knowledge (AKT)

In the process of generalisation and abstraction that needs to be applied for statements to fit into a predesigned syntax structure in AKT, meaning can be lost or misunderstanding amplified. Errors during
knowledge gathering, e.g. misunderstanding or translation errors can become exacerbated when their context
is lost. The iterative approach with various control mechanisms helped keep errors to a minimum, but some
persist. By enriching the results with a variety of media and contextual information it is hoped that
communication is facilitated.

80
81

although arguably the editing process also requires abstraction
for some examples see supplied DVD
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Images illustrating the use of visual methods in farmer's research
photo 10 Hasfa receives family portraits
taken at a previous visit

photo 11 Coffee farmer Moses
Onyango, his wife and son are watching
the video recorded during the second
interview the same day

photo 12 Patricia Kayimba refers to her
son for identifying birds using an
illustrated bird guide
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4.3

Sampling Areas (see Appendix pg. 118, Table 7 for more details)

Fig. 7 Map of the research area showing sampling areas and vegetation

Area (1): 'South of Mabira'
The interviewed farmers are:
1 (a) farming adjacent to or within 1km of Mabira FR. Some of the forest had been heavily encroached in
1970s -1980s, but is now regenerating. Having experienced lack of rainfall after forest encroachment,
farmers are very aware of the forest providing a ‘balanced climate’. Some swamps and sandy soils present.
1 (b) farming at a distance of approx. 5km to Mabira FR, South of Mabira. The area is largely separated from
the forest ecosystem by extensive sugarcane plantations, some of which date back to the late 1920s. The river
Musamiya and its tributaries could provide connectivity to Mabira FR. These riparian zones are used for
gathering firewood. Woodlands and plantation forests are present, but overall tree cover is decreasing.
Area (2): 'West of Mabira'
The interviewed farmers are:
2 (a) farming adjacent to, or within 1km of the forest, West of Mabira FR. The forest here is tall and older
than 'South of Mabira', but following on from exploitation for timber on concession, it is now being depleted
for charcoal (illegally). Farmers generally own larger plots of land than in area (1), and some land is left to
fallow. Some farmers cultivate sugarcane on small plots (min. size one acre). The area is close to two major
watercourses, the rivers Sezibwa and Musamiya. One village sampled, Kateete, is a forest enclave.
2 (b) farming at a distance of approx. 5km to Mabira FR, West of Mabira. Some tea and sugarcane
plantations, but less extensive than in area (1); small woodlands are present. Deforestation is ongoing.
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4.4

Sample composition and biases

Gender

Many farms are managed by women while the husband is working away or lives with another wife elsewhere.
Some were widows. Wives are generally younger than their husbands, and stayed silent in his presence. While the
percentage of women farmers in the villages is high, female presence in arranged meetings was disproportionately
low. In sampling area (1), proportionately more men were interviewed (Fig. 11).
Land ownership

The majority of farmers interviewed (of all ages) own less than five acres of land. While small plots of land
of less than one acre were more common in sampling area (1), farms in area (2) tend to be larger, leaving
more scope for fallowing and land conversion. Being close to the Kampala - Jinja road, area (1) is better
connected, facilitating work away from the farm for additional cash income (Fig. 9, Fig. 10).
Age

The oldest person interviewed was 85, area 2(b), the youngest farmer 23 (area 2(a)). In area (2), more
farmers over the age of 61 were interviewed than in area (1). This reflects the different patterns of past
settlement. In area 2(a), many came from all over Uganda during the 70s and 80s to cultivate the forest land.
Area (2) has suffered little from encroachment. Some farmers visited were retired, and others were looking
after orphaned children. Although there was a high presence of children on the farms, most farmers were
slightly aging and children often aspired to other professions. In area 1(a) and 2(a) most research was carried
out during the school holidays, which offered the opportunity to include children present at the farm in the
research. Farmers aged 31-40 were proportionately few (Fig. 12).
Area

Farms close to the forest in both area (1) and area (2) are overrepresented.
In all areas the aim of a minimum of five in-depth interviews was achieved.
Distance to forest
Frequency
Valid

Percent

Valid

Cumulative

Percent

Percent

0-1km from forest

33

71.7

71.7

71.7

4-5km from forest

13

28.3

28.3

100.0

Total

46

100.0

100.0

Table 5 Sample characteristics: Frequencies by area and distance to forest

Gender differences in knowledge

In general, women were more interested in bananas, valued fruit trees and had extensive knowledge of
medicine, while men would favour coffee, other cash crops and timber trees, but the boundaries are
permeable. Whereas women were knowledgeable on Integrated Pest Management (IPM), only men used
agrochemicals.
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Sample composition: Graphs

Fig. 9 Land ownership: land size by sampling area

Fig. 10 Exact age and exact size of land by sampling area
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Fig. 11 Sample by area and sex

Fig. 12 Sample by area and age
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5

Results

5.1 Farmers’ knowledge
Differences in knowledge
A whole gamut of knowledge was encountered and often one farmer’s knowledge differed significantly from
another. Farmers derived knowledge from personal observation, extension advice82, religion or culture, were
taught in school or researched for themselves. Knowledge derived from experience was closely related to
tasks on the farm and differed according to a gendered division of labour. Children, often playing outside,
were very knowledgeable on wildlife.
Local knowledge is not directly utilitarian but should be "regarded as something which became possible as a
result of a more general intellectual process of creating order out of disorder, and not simply as a response
to practical human needs, such as health and sustenance." 83 Individual farmers engaged to a varying extent
in the formulation of new knowledge and testing of their own hypotheses through observation and
experiments. Divine authority and unusual explanations were used only when no rational explanation would
suffice. This was the case for recent increases in disease outbreaks and climate change events ('god's
revenge84'). Some blamed an aeroplane repeatedly passing over Mabira FR for the spread of CWD. Some
other observations may explain this reasoning in retrospect: A real decrease in pollinating insects was
observed after the passing of a plane over Mabira FR spraying for tsetse flies in 2007 85. Also, after eviction
of cultivators, seeds for enkulaido (paper mulberry) were distributed from the air. Following this event, some
local people noticed an increase in diseases of forest species. Rather than presenting causal relations, the
observed occurrence of such factors at the same time could be coincidence. Such beliefs did not stop farmers
from trying to find a cure:
Farmer experimentation in response to CWD disease:

Fig. 13 AKT diagram: Farmer experimentation with CWD

Desperation in the search for an answer to the
inexplicable disease has led some farmers to closely
observe the affected plants, and to experiment with
methods familiar to them. One farmer achieved
results by employing systematic observation of
affected plants and utilising known qualities of fire
(hot charcoal) and water, which are readily available.
It is, perhaps, poignant, that the solution described
in Fig.13 was discovered by a female coffee farmer
who treated the infected soil by combining elements
used in cooking. When we proposed this experiment
to a group of male farmers, the response was
unenthusiastic: the men were concerned with the
amount of labour involved in fetching the water
needed to keep the seedling alive.
(for key please see
82
83
84
85

more common for male farmers and large farms
Sinclair and Walker 1999, pg.255
source 2a-06
confirmed by various sources, area 1(a) and 2(a)

Fig. 16)
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Vocabularies, world views and socio-economic realities
The vocabulary and metaphors farmers use to talk about their coffee suggests an emphatic understanding of
their crop, which is referred to as if it were a member of an extended family. Highly dependent on successful
harvests for their own wellbeing, coffee was described as if it was subject to the same laws as the farmers
themselves. This understanding is reflected in descriptions of plant ecology analogous to social relations.
The frustration experienced when coffee succumbs to disease goes beyond mere loss of income, reflected in
emotions more akin to disappointment with the plant.86.Comparisons drawn from a common pool of human
experience, like the effect of AIDS, serve as a powerful shorthand to describe the nature of disease as well as
expressing how farmers felt about it. They differed little across study areas:
“AIDS has left people and attacked crops”87
Social situations experienced in human society may help in understanding or reasoning about the needs of
crops. Pruning branches for better yield was referred to as 'family planning'. This quote about replanting with
seedlings from plants that had survived CWD is illustrative of the farmers' relationship with coffee as well as
their experiences of raising children:
“We take coffee as a person, one dies and one survives.
If a seedling is surviving we have achieved something."88
Some may call this anthropomorphic, but the use of words may be deceptive89, as this statement may refer to
ecological relations rather than intrinsic qualities (and the term “anthropomorphic” may be interpreted as
anthro-centric in itself). I propose that farmers do not project human qualities onto plants as much as they see
themselves as sharing the same universe with them, experiencing similar setbacks etc. which warrants an
understanding that both are indeed related, not on an intrinsic level, but in an environmental sense.
The differences in farmers' and scientists' 'worldviews' correspond to differences their socio-economic
positioning: In absence of agricultural subsidies and a system of social security, the well-being and economic
security of Ugandan smallholders is directly linked to the productivity of their crops. Scientists' livelihoods
on the other hand, do not depend on the physical wellbeing of their study object, but on the receipt of a salary
or funding from a higher authority in a different locality. This allows scientists to distance themselves from
the subject of their study in order to investigate 'objectively'. Aiming for evidence and transferability, science
is often described as offering a detached, positivist worldview.
Where local knowledge looks out from the context of the family, the household, the farm, the region and is
bound by its social relations, scientific knowledge, emphasising global contexts, focuses in, from afar.

86
87
88
89

see video clips on CWD, Mangalena Namatovu and Gerald Kobusige
source 2b-05
area 1(a) FGD Najjembe,12-10-08
see Berlin 1992
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5.2 Forest Ecosystem Services

photo 13 Ecosystem (dis) services –
predation or Eco-tourism attraction?

photo 14 non-timber forest products (NTFPs)

photo 17 Regulating services:
flood prevention

photo 16 Coffee seedling from forest

photo 15 Collecting firewood

photo 18 Charcoal making
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Fig. 14 - Relationship between farm and forest: Local knowledge on Ecosystem Service provision from Mabira forest
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Farmers’ relationship to the forest
People depend on the forests for wood and non-wood products, food security, plant resources and the
provision of ecosystem services to agriculture. Farmers close to Mabira FR benefit immensely from products
and services they get from the forest. Proximity to the forest and farm size influenced dependency on
provisioning services from the forest. The smaller farms are and the closer they are to the forest environment,
the more they depend on forest resources (Fig. 14) to supplement their needs.
Forest dependency: Effect of distance to forest
Farmers close to the forest, in area 1(a) and 2(a) depend on Mabira FR for provisioning services such as
water, firewood, medicine, food, seeds, seedlings and pollination, and regulating services. Due to the
increased distance and the effort required, farms at 5km distance in areas 1(b) and 2(b) are more selfsufficient for firewood, but still rely heavily on regulating services (climate regulation, wind break). In area
1(b) and 2(b), firewood is often sourced from farm trees or nearby woodlands. Even at a distance, farmers
still use the forest for high-value products such as bush meat, timber or large amounts of firewood for
parties. Timber and charcoal harvest is more obvious in area 2(a), where forests had not been previously
encroached for cultivation.
Farms adjacent to the forest benefit from its shade and humidity, leading to reduced shade cover on farms.
These services decline sharply with increasing forest distance. Forest-dependent mammals and reptiles are
less able than birds to traverse even small distances. Wild pigs and pythons (considered pests) were only
observed on farms adjacent to the forest. Farms at up to 1km distance benefit from pollination services from
forest insects 90, and sometimes suffer predation by monkeys if tree cover provides ‘stepping-stones’ for
connecting to the forest.
pollination

Farmers close to Mabira FR said they receive better pollination services than farms at a distance91. This
corresponds to Ricketts et al. (2004), who found that within 1km of the forest, yield was up by 20% due to an
increase in pollination services. Albeit close, farmers’ figures were slightly higher: In 2007, pollinators,
especially bees, decreased significantly after a plane had sprayed the forest for tsetse flies. While bees are not
the only pollinators, farmers observed a drop in yield of around one third, which they associated with a
decrease of pollination services92 from forest-based pollinators. Pollinators took around six months to
recover their numbers. The substantial loss of yield inspired some local people to overcome their fear of bees
and take-up beekeeping.
Specialist forest users like herbalists or even tourist guides depend on forest products and services that
cannot be provided by any other environment. For a local beekeeper, the forest was the source of his bees. At
the time of forest encroachment, farmers profited from the forest’s fertile soils at the price of the loss of
regulating services for over a decade. Benefits derived from the forest environment far outweigh trade-offs
90
91
92

FGD Nagojje
FGD Nagojje (1), area 2(a)
source 1a-15
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like predation, presence of snakes and invasive species like Enkulaido 93. Farmers with large amounts of land
(>5 acres) are significantly less dependent on wild resources, suggesting a degradation or decline of wild
resources disproportionately affects poor farmers. Cultural and spiritual values are important to all.
Having observed the wilting of wild coffee before cultivated coffee dried, farmers often believe that CWD
originated in the forest. Crosspollination and sourcing of infected seedlings from the forest may contribute to
the spread of disease(s)94. At 5 km distance to Mabira FR, farmers were more likely to get given seedlings
from the agricultural extension programme, buy them from approved dealers, or use their own.
Discussion: Farmers’ dependence on Forest Ecosystem Services
In a country where 80% of the population depends on rainfed agriculture95, the provision of Ecosystem
Services to agriculture by balancing the climate, sustaining the water supply, protecting soils96, acting as a
wind break and a reserve for genetic resources 97 outweighs the economic value of extractive forest use.
However, over 90% of the national energy demands are met from wood fuel 98, two thirds of which is used by
households.99 Some of the services derived from forests thus benefit not only local people, but also the
growing population in the cities (especially charcoal).
Considering the slow rate of rejuvenation of tropical moist forests, excessive fuelwood extraction threatens
their sustainability.100 Encouraging agroforestry around the buffer zone of the forest reserve may help
ameliorate the pressures on the wild resource. Trees outside forests can decrease forest degradation and
reduce biodiversity loss from protected areas. 101 However, the current pattern of forest use shows that the
closer farms are to the forest, the more dependent they are on forest resources. Only if farmers have a
significant amount of land (which is rare) does their forest dependence decrease. Although highly valued
specialist services like medicine or recreational and cultural values cannot be replaced, some forest ES can
be compensated for in part by planting farm trees. Farmers may take to agroforestry practices where trees
provide them with a variety of supporting services and valued regulating functions, the value of which
increase with forest distance. Adjacent to Mabira FR, these services are easily derived from the forest itself
with no extra effort involved for the farmer.
Considering the level of interchange between farm and forest, the introduction of a species that has the
potential to become an invasive can have devastating effects. While most cultivated species have difficulty
surviving in the wild, some may cross the barrier. By the time we notice it may be too late. Equally, pests can
spread across into the forest and multiply. Farmers already consider Enkulaido an invasive species when it
crosses to the farm, where it is actively removed. Unfortunately for the forest no such removal services are
available. The precautionary principle should prevail for introducing exotic agroforestry species.

93
94
95
96
97
98
99
100
101

paper mulberry, an aggressive pioneer species distributed by air after forest encroachment for its fast growth
Banana Wilt is transmitted by pollinators, leaving making farmers weary about pollination…
NEMA 1996
Howard 1991
for a discussion on coffee see Davies et al 2008
18 Mio. tonnes of firewood and nearly 500 000 tonnes of charcoal are being consumed annually in Uganda, Kayanja and Byarugaba 2001
Kayanja and Byarugaba 2001
Kayanja and Byarugaba 2001
Bhagwat et al 2008 citing Thaman (2002)
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The diagram shows how coffee varieties relate to each other and
the forest environment, based on local people's knowledge.
The size of the circles represents the relative importance of the
varieties.
Farmers distinguish three varieties of C.canephora, by their
history, origin and their different management requirements.
Local coffee, “nganda”, is recognised for its cultural significance
and traditional use, while both “colonal” and “robasta” are
introduced cash crops, the former by the government, the latter
by “the whites”. Coffea arabica is a recent arrival in the region,
planted for its resistance to coffee wilt disease.
Farmers derive a variety of products and services from their
coffee: firewood is provided by all coffee varieties, but some
farmers prefer the “sweet taste” of local coffee for kawa. Only
local coffee was mentioned as providing medicine (from the tap
root).
The coffee stolen from the farm by monkeys and other wildlife
(“feral coffee”) may cross-fertilise with wild coffee. Scientists have
shown that Coffea canephora also cross-fertilises with other
Coffea species, which is why the circles overlap slightly. As
C.canephora is highly heterozygous, the same might be true on
farms. Both farm and forest provide coffee berries, which can be
sold and provide enough income for school fees and medical
bills.
Farmers collecting seedlings from the forest reintroduce this
cross-fertilised wild coffee to the farm. At a greater distance from
the forest, farmers are more likely to buy seedlings from
extension workers, government programs or private individuals.
Some farmers have their own nurseries, or collect seedlings from
selected trees on their farm. Other elements of the coffee plot
include service trees and cash crops, which are greyed out in the
diagram. Although they are not directly relevant, they are still part
of the system, providing nutrients and attracting pollinators and
seed-dispersing wildlife and contributing to the coffee plot's
microclimate.

Fig. 15 Coffee varieties as distinguished by farmers
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5.3 Farmers’ knowledge of coffee varieties
Coffee varieties
The coffee cultivated around Mabira Forest Reserve is mainly Coffea canephora, which farmers believe is ideally
suited to the environment and climatic conditions. None of the farmers interviewed around Mabira forest use
vegetative propagation of coffee – even clonal coffee was always assumed to have been grown from seed.
Nonetheless, most102 local people distinguish three varieties of Coffea canephora which are not recognised by
science: 'Robasta’ (robusta),‘Colonal’ (clonal) and ‘Nganda’ (local) (Fig. 15). Out of the farmers present at the
review session in Najjembe, half said they had ‘Nganda’ on their farm. Although unusual in this region, arabica is
sometimes planted for its resistance to Coffee Wilt Disease103. Arabica yields less than robusta, providing only one
harvest a year. When sold, berries are likely to be mixed together.
Farmers distinguished not only on physical characteristics like berry size and taste, but also by cultural origin
and significance, socio-economic value, management requirements based on growth characteristics, and soil
fertility need. Pruning could improve yield for 'robasta' and 'colonal', but could kill local coffee which is
considered self-pruning. Although local coffee berries were smaller, the total yield of a Nganda tree was
often higher, as the amount of berries was greater than with other varieties. Applying a screening process for
bean size, the market values larger-sized berries over small ones, which puts colonal coffee at an advantage.
This is of little importance for small farmers who sell mostly to middlemen. Not all farmers sold local
coffee: Some preferred its ‘sweet taste’ and kept it for home consumption, using it for Kawa, a drink made
from roasted coffee beans.
Coffee from the forest
The most widely distributed of all Coffea species in the wild104, Coffea canephora grows in the understorey of
Mabira Forest Reserve. Farmers believe that there is cross-fertilisation between farm and forest coffee. In sampling
locations adjacent to the forest, harvesting wild coffee is common and presents a low-impact use of forest
resources 105. Consumed and dispersed by forest frugivores, coffee found in the forest is often considered feral. This
leads some farmers to reason that getting seedlings from the forest is a way of ‘reclaiming what monkeys had
stolen from their farm’.
The movement of seeds and seedlings between farm and forest suggests a genetic exchange with wild coffee
on farms close to the forest. Science confirms that the self-sterile C.canephora relies on cross-pollination
with other coffee plants and can easily cross with wild C. canephora or other Coffea species.106 Adapted to
the forest climate, wild coffee seedlings are valued for their high resilience and vigour. It remains unclear if
this stems from a genetic advantage or results from the forest acting as the perfect nursery.

102
103
104
105
106

Although some farmers distinguished according to taught scientific classification between arabica and robusta, with clonal being
mentioned as a kind of robusta
Arabica was found on only three of the sampled farms, adjacent to the forest
together with C. liberica, see Thomas 1944 quoted in Charrier and Berthaud 1985
Kasenene 1998
for example see Thomas 1944 in (Charrier and Berthaud 1985)
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Farmers’ knowledge on management input according to coffee variety
Nganda
traditional, local
labour
requirement
recovery rate
from neglect
weed tolerance
weeding

branches

seasonal (harvest)
high
+++
can withstand weeds
slashing
few weeds grow near
stem of mature tree
Pruning can kill plant
(self-pruning)
left to grow
'like a house'

Coffee variety
Robasta
improved, common
seasonal (harvest,
pruning)
medium
++
can withstand some
weeds

Colonal
recent, consists of six clones
Year-round maintenance

pruning and bending
at harvest time
improves yield;
'family planning'

low
+
needs to be clear of weeds
to grow well
digging
slashing
herbicide
different types:
1. bending young branches
2. supporting fruiting branches
with poles (self-bending)

digging and slashing;
rarely herbicide

soil fertility
requirement

can grow on poor soil

needs fertile soil

needs fertilisers

shade trees
used

any, banana
if in compound:
tall forest trees

any trees,
banana
none to low
(herbicide, pesticide use
incidental on intercrops)

any, sometimes grown without
shade or intercropped
with legumes
none to medium
(herbicide, fertiliser, pesticide
and incidental use on crops)

up to 3m

up to 3m

3 - 3.5 years

from 1.5 years

if well pruned, main stem
can reach 100 years
and maintain productivity

often short lived and prone to
disease (after 5 years)

agrochemical
use
coffee height
first harvest
longevity

none
up to 6m (observed)
'need for ladder'
1.5 - 3.5 years
(depending on management)

long lived,
left to grow and spread

Table 6 Farmers’ knowledge on management input according to coffee variety
Fig. 16 AKT causal diagram: farmers'

knowledge on coffee management of
'local' and 'colonal' coffee
Legend:

The diagram illustrates causal
relations between events or attributes
(boxes), actions (nodes, blue) and
processes (nodes, green). Blue nodes
represent human actions and green
nodes processes, like environmental
processes.
Red arrows show the conflux of more
than one causal relation.
↑ shows an increase of a particular
attribute, ↓ shows a decrease
(not used here)
“1” stands for a straight forward oneway relationship
“2” stands for a two-way relationship,
for example if an increase in A causes
a decrease in B
and a decrease in A causes an increase
in B (not shown in this diagram)
sentences floating in the middle show
conditions.
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Coffee variety

yield
berries size

origin and
berries

importance

location
planting

farm size

amount
Nganda

small

many
has many
branches

Buganda; originally
planted by fathers and
grandfathers;
since before
colonisation

compound or
near home
intercropped in
coffee plot

very
common
on small
farms

cultural
Robusta

Colonal

small to large

fewer

depending on:
-soil fertility
-age of branch
-plant variety
-management

(fewer
branches)

Large

fewer
(fewer
branches)

(6 clones)

introduced by ‘the
whites’ as a cash crop,
less than 100 years

coffee plot,
intercropped

any

coffee plot,
intercropped
or monocrop

more
common
on big
farms

cash income
government
(often given free),
since 1990s;
helps increase coffee
production
especially after CWD
national interest

Table 7 Farmers’ knowledge on cultivated Coffea varieties and their attributes

photo 19: local

coffee tree and
research assistant
Juliet Namubiru,
Kateete village,
area 2(a)

"It (coffee) is like culture. It's used to welcome visitors."107

107

review session, Najjembe 12-10-2008
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ES Synergies and trade-offs of farmer-recognised coffee varieties
Local coffee

Ideally suited to the climate and local conditions, local coffee has a higher resilience to adverse conditions
such as drought and weeds, and low requirements in terms of soil fertility. Agrochemical use is less likely
with local than with colonal or even robasta coffee. Perfecto et al observed "The traditional technology, with
a much lower use of chemical inputs, represents a passive production system in which the coffee unit
receives little attention in the way of labor and / or capital." 108
Left to grow and spread, local coffee trees provide little-disturbed habitat for wildlife. Weeds are often just
slashed instead of dug, leaving soil and root structures undisturbed and allowing complex belowground
interactions to develop. However, because of its resilience it may be cultivated with less shade. Compared to
colonal coffee, local coffee requires less pruning and fewer inputs, but takes longer to reach the first harvest,
Such economic trade-offs are carried by the farmer in full and now carry an increased risk: once the plant
reaches maturity, it may succumb to CWD.
Colonal coffee

Belling (2002) suggested that the use of colonal C.canephora could reduce production costs to 75% of
traditional varieties due to higher yields, improvement of quality through larger bean size and reduced risk of
CWD infection109. Farmers' knowledge shows that this is not always the case. Although the beans of local
coffee are smaller, the overall yield of the tree may be greater than of that of colonal coffee. Most farmers
saw no difference in risk of CWD infection.
Used to coffee as a low-maintenance crop, smallholder farmers sometimes see the higher (labour) input
required for colonal coffee as a deterrent. The increased production potential of colonal coffee may only
compensate for high management need if the available land is sufficiently large. In the long term, local
coffee has fewer trade-offs, and could provide a focus for the promotion of environmentally friendly coffee.
Although ‘colonal’ coffee requires some intensification, it represents less of a threat to ecosystem function
than the complete failure of a combination of shade grown crops like banana and coffee, which is often
followed by a change to treeless cropping systems, resulting in soil fertility decline and an increase in
agrochemical use.
Phenology

Several farmers mentioned that flowering and fruiting periods depended not just on seasons and rainfall amount,
but also on management. Well-managed and fertilised coffee could provide three harvests, while two crops was
considered the norm. No details on differences in phenology of farmer-recognised varieties were recorded.

108
109

Perfecto et al (1996) referring to Siman
Belling 2002 cited in You&Bolwig 2003
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Testing for taste and size.
Samples

Ripe berries of the three different varieties distinguished by farmers were sourced from trees grown under
shade and given to an expert in the coffee industry. The red berries were sun dried and screened for size and
assessed for taste characteristics also noted by coffee farmers. All samples came from area 1(a), 0.5km-1km
from the forest, from single trees for 'robasta' and 'local', and two to three bushes of 'colonal'.

photo 20: colonal, robasta and local coffee berries
(the black colour of ‘robusta’ results from sundrying)

photo 21: local coffee and colonal coffee: fresh beans:
size comparison

Taste and size test results

Based on a method of screening for size, the physical test returned distinguishable berry sizes, of mostly
1200 for local, 1500 for robasta and 1800 for colonal, with local coffee showing the least variations. Taste
characteristics of the three samples were also distinctly different 110. This test based on available samples
confirmed farmers’ knowledge. These results suggest that there is indeed a variety of local coffee, which is
distinct in its physiology and offers cherries of different taste to other cultivated varieties. To meaningfully
generalise these findings more samples need to be tested. To investigate how this corresponds to previously
recorded coffee varieties is beyond the scope of this report and may inspire further study.

Fig. 17 Comparison of bean sizes
of sun-dried coffee of varieties
identified by farmers (graph)

110

Although the taste was determined by a professional taster for the coffee industry,. some may still criticize such judgments as subjective,
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Discussion: Varieties or phenotypes? Local knowledge, science and taxonomies
Other than the largely autogamous C. arabica, C. canephora has a high degree of self-incompatibility111
and relies on cross-pollination. This lead Acland to maintain that "There are no recognised varieties of
Robusta coffee in commercial use in East Africa because, with 100% crosspollination and a great diversity
of genetic material, there is a very great variation from plant to plant when seed is used for propagation (...)
Genetic uniformity can only be achieved (...) by growing clones."112 .
There are however 19 varieties of C.canephora Pierre ex A. Froehner placed within the World
Conservation Union (IUCN). 113 Some of their morphological differences may be environmental
adaptations. Studying the genetic variations of cultivated C. canephora with bending ('nganda') and straightgrowing habit ('erect') (referred as ‘phenotypes’), Musoli et al. (2007) found that their differences were not
based on genotype. It is unclear how these phenotypes relate to the registered varieties Coffea canephora,
Pierre ex A.Froehner var. nganda (A.E.Haarer) ('spreading coffee tree'), and var. 'robusta' (Lind. ex
Willd)114 ('upright coffee tree'), and how they relate to 'local coffee'.
Musoli et al (2007) notes that genetic variation is possible with sufficient geographical distance for
independent evolution and adaptation to differences in environmental conditions. In the wild, the short
range (less than 5km) of pollinators and seed dispersers limits chances for crosspollination in populations,
which are far enough apart 115 .
Genetically distinct populations could, however, be maintained not only by geographic distance, but also
by slight mismatch in phenologies triggered by ecophysiological requirements or conditions 116 . This
applies equally to cultivated C. canephora. Farmers have noted that coffee management or soil fertility
can make a difference to flowering, even on neighbouring farms.117 If this is the case with nganda was
not a topic of this research and needs further attention.
Screen (size)

‘local coffee’

'robasta'

'colonal'

1800

0.5%

3.75%

60%

1500

15%

82.35%

30%

1200

85%

13.5%

10%

< 1200

taste

0.4%

good cup
very nice flavour
good body

excellent cup
nice robusta taste
strong body

cup: regular clonal
good taste
medium body

Table 8 Comparison of taste and bean size of farmer-distinguished coffee varieties:
The small beans from the local coffee tree were rated better for flavour and body than the large berries from
the colonal coffee bushes. Surprised about small size of local berries, the coffee expert commented:
"perhaps it is a new plantation, is a first time I see that."

111
112
113
114
115
116
117

Charrier and Berthaud 1985
Acland 1971, pg.91
Davis et al 2006
Coffea canephora Pierre ex A. Froehner var. robusta (Lind. ex Willd.) A. Chev.
Musoli et al 2007, Charrier and Berthaud 1985
inspired by Charrier&Berthaud 1985
source 1a-17

Shade under the Mutuba provides ideal nursery conditions for bird-dispersed coffee seed.

Coffee nursery under matugunda tree (source 1a-05)

Coffee nursery with adjustable canopy cover (Source 1a-15)

Natural regeneration: a CWD survivor provides seedlings (source 1a-17)
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Table 9 photos of four different examples of coffee nurseries
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Classification

Cultural and professional priorities may result in discrepancies between local and scientific classification
systems, but also offer synergies where local people base their classification on a complexity of factors 118,
some of which are complementary to science. Social history and cultural importance give pointers to the
evolution of the gene pool. Genetic distances between populations might be linked to geographical distribution
and environmental variables.119 Whereas science emphasises morphology and genotype, local knowledge,
valuing practical considerations like crop management, can reveal eco-physiological needs, growth and
ecological characteristics. By pointing out ES and household-economic trade-offs, local classification may
help in identifying suitable crop varieties for environmental certification schemes.
Farmer involvement

At present, a higher price is paid for the larger berries typically produced by 'colonal' coffee, making small
berry size is an economic disadvantage. In terms of taste and conservation characteristics, this offers a
perverse incentive. Where middlemen buy coffee from farmers and mix different quality and origin, the price
difference is seldom passed on to farmers. Consequently, farmers gain little from improving coffee quality
which would require farmers to significantly increase labour input and quality control by picking red
cherries, and keeping berries of different origin separate. Current harvesting practices are unlikely to yield
such high quality ripe berries as the ones tested. Direct involvement in the market chain can encourage an
increase in quality by giving farmers a chance to gain from the extra effort.
Coffee with a story?

Selling robusta coffee at a premium may be an uphill struggle as the competitive world market favours
arabica for its cup quality.120 However, obtaining a price premium depends less on coffee quality than on the
ability to sell a story 121. Combining good taste, cultural importance and low-input management, local coffee
could be of interest to the speciality niche market, which has seen a spectacular increase in Europe and North
America.122 Other value-added coffee products, like smoke dried coffee beans wrapped in banana fibre could
diversify the income of the farmer's household, while involving women who have specialist knowledge on
taste and firewood. Local coffee is of high cultural value for the Baganda, and while that may provide an
interesting story for marketing purposes, it is imperative that the local Baganda people are asked first and
included in decisions regarding a product, which has evolved through time and the use of the people.123

118
119
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121
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123

Berkes and Berkes 2009
see for example Charrier and Berthaud 1985, Musoli 2007
personal conversation, Kyagalanyi coffee, August 2008
Ponte 2001 cited in You&Bolwig 2003
Ponte 2002b cited in You&Bolwig 2003
For a discussion on science, ethics and cultural property see Alexiades 2004
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Coffee varieties: Fruiting and flowering

Colonal coffee flowers

Colonal coffee berries (unripe)

Local coffee berries

Robasta coffee berries

Typical flowering and fruiting of C. canephora (local coffee)

Local coffee flowers

Table 10 photos of fruiting and flowering of farmer recognised coffee varieties
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5.4 Intercropping
In the Banana-Coffee zone around Mabira Forest Reserve traditional agroforestry is practised by smallholder
farmers with robusta coffee planted below banana and fruit trees. Timber or service trees form a canopy layer
(Fig.19), which may include species retained from the previous vegetation cover. Shade-tolerant kongola (yams)
are planted below. Herbs and grasses often cover the ground and provide medicine for family and livestock, and
forage for birds, butterflies and other pollinators. Some trees provide a base for climbers like baruga yam and
passion fruit. Complementary species are used in a system, which actively encourages overyielding. by
mimicking natural interactions or structures observed in forests.
Woody species are intercropped with cassava or other root crops, and vegetables, which need a lighter canopy.
Maize and beans are grown together to aid soil fertility, and maize also provides shade for establishing coffee
seedlings. Animal production is an important part of the system124. Goats and cattle are often grazed away from
the farm, while poultry and pigs125 are kept close to the home. The presence of wild pollinators is crucial as
beekeeping is rare.
Reasons for intercropping
For farmers the primary reason for intercropping is land scarcity, which necessitates a complementary cropping
system on a small piece of land without the need for expensive chemical inputs. Complementary harvests provide
economic security and continuous income. In the past banana and coffee ensured economic security and provided
the bulk of household income. Banana yields throughout the year, is used for food and surplus is sold, providing a
continuous cash flow. Coffee is
harvested two to three times a
year, and once dried, it is durable
and can be saved up for hard
times. Although farmers rarely
depend on coffee alone, it has an
important role in the household’s
economy.
“It’s like a pole for support. We
can harvest it and sell it later.”126
Few intercrops serve this purpose.
Rice (2008) suggests that
quantitatively, income and nonfinancial benefits derived from
harvesting wood and non-timber
Fig. 18 Diversity of intercropped fruit: trees, climbers, banana and bushes:
differences in species and varieties as distinguished by farmers

124
125
126

NEMA 1996
Muslim farmers don't keep pigs
Review session Najjembe

products, fruits, medicine and
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other crops reduce vulnerability to market fluctuations, increase self-sufficiency and often outweigh farmers’
income from coffee127. However, despite intercropping a great variety of crops for home consumption, farmers
heavily rely on a few high-value cash crops for the bulk of their household income. In a perennial cropping
system, their combined loss takes time to compensate for. Following the drop in vanilla prices, the loss of both
coffee and banana to wilt diseases had a detrimental effect.
Seasonal supporting services
The continuously-cropped small farms are prone to soil degradation despite intercropping perennial crops,
which add nutrients and reduce erosion. Small plots leave little scope for fallow as a restorative measure,
especially in area (1). The gradual loss of soil fertility in combination with a changing climate may have
contributed to the observed increase in crop diseases.128
Phenology

129

The phenologies of the species present are used for complementarity. Shade cover is usually maintained
throughout the dry season. Mutuba (Ficus natalensis) and other important service trees of the Genus Ficus,
used to improve soil fertility, shed their leaves at the end of the dry season. Leaf cover protects the soil from
the first strong rains. Some evergreen species provide shade cover throughout, but are less valued for
mulching, as their hard leaves decay slowly. The onset of the rains increases leaf decomposition, quickly
adding nutrients to the soil during the flowering of coffee130. A more complex composition of the canopy
benefits wildlife. Perfecto et al note “Where there is a diversity of canopy species, differences in the timing
of fruit and flower production are likely to reduce phenological gaps (periods when no fruit or nectar
resource for a particular taxa is available)."131 (for local knowledge on phenology see appendix pg. 106-108)
Litterfall

Farmers often linked litterfall and fruiting to the bimodal seasons. Some trees like Nongo were said to
establish their phenology according to the first period of litterfall, and would continue in this pattern. Most
evergreen trees are likely to drop old leaves during dry season. Nominally evergreen, Albizia (Albizia
chinensis) was observed dropping all leaves, but seasons were unpredictable. Different individuals on the
same farm showed different phenology. Soil conditions and rocks below ground influence growth and
litterfall time and intensity. Flowering frequency of coffee was said to be related to sunshine and rain
availability as well as management intensity: better-fertilised plants flower more often.
Mulching

Farmers preferred soft leaves for their fast rate of decomposition, whereas hard leaves, often associated with
evergreen species, “like polythene bags”132 were said to take long to decompose. The leaves of Mutuba and

127
128
129
130
131
132

compare: Rice 2008
source 2a-12
Where flowering was reported for some species of Ficus, this is likely to refer to the flowering of parasitic epiphytes, the flowering of
which was observed during the research.
compare Carr 2001
Perfecto et al 1996, pg.601
FGD Najjembe
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Albizia, decaying within one month, were said to be the fastest to decompose. Rainfall was observed to speed
up decomposition, halving the time. Farmers collected leaf litter from various trees, with hard and soft
leaves, for use in mulching and mixing with manure, which helped the decomposition of hard leaves.
As most deciduous trees drop their leaves only once a year, fruits of some Ficus spp. like akabalira are also
considered important for fertilising the soil. They fruit twice a year and fruits were valued for observed to
decompose faster than leaves. Some farmers noted that birds attracted by the fruits also fertilise the soil with
their droppings and disperse seeds.

Fig. 19 Typical layer structure maximising overyielding when

intercropping shade trees

Farmer’s knowledge on functional elements in the cropping system: object hierarchies created in AKT

Table 11 Object hierarchies created in AKT: Farmers’ knowledge on elements of the cropping system
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Fig. 20 AKT causal diagram: Local knowledge services from shade trees and the forest and the effect of CWD
For legend see
Fig. 16
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Coffee and Banana Wilt diseases
'Drying of coffee disease' or Coffee Wilt Disease (CWD) is the greatest threat to coffee production
experienced by farmers. Highly contagious, it causes the drying of the whole coffee plant. CWD
(Tracheomycosis) is caused by a fungus, Fusarium xylarioides Steyaert, mostly affects Coffea canephora
and cannot be reliably controlled (NARO 2002). Scientists confirmed the presence of the pathogen in
Uganda in 1993. Mukono is the most severely affected district with 100% of farms and 60% of the coffee
trees infected. The loss of yield of 90% was greater than the percentage of trees lost133, making the disease
not only a 'high threat to gene pools available at research stations, farms and in the wild'134 , but also a threat
to farmers’ livelihoods.
Some farmers found that trees on fertile land were more affected than others and the rate of infection was
generally greater closer to the forest. After losses to CWD, farmers replanted coffee, often clonal cuttings
given for free or subsidised by a government program. Only one farmer we interviewed had successfully
eliminated CWD on her farm135. Farmers often had some surviving old trees after most of their coffee had
dried. This contradicts NARO (2002), which states that old coffee trees suffered more from CWD than
younger coffee plants.
A common misconception amongst farmers is that the wilt diseases affecting banana and coffee are related.
Although CWD is caused by a fungus and Banana Wilt is a bacterial wilt, the symptoms observed in the
plants by farmers are similar: Chlorosis, followed by the drying of the whole plant, reduction of fruiting
when fruit is already present and swelling of the roots.
Loss of intercrops: socio-economic effects

CWD had become the greatest threat to national coffee production by the time of the confirmation of the
outbreak of Banana wilt disease136 (or 'Banana bacterial wilt, BBW) in 2001137. While the effects of CWD on
coffee have received some attention by scientists138, the socio-economic effects of the loss of both coffee and
banana on subsistence-farmers' livelihoods and their use of natural resources has received little attention.
For most farmers it was the combination of losing both their main cash crops, coffee and banana, which had
a devastating impact on their livelihoods. The frustration experienced had an effect on the coffee banana
agroforests, of which many were replaced by other landuses, leading to an increase in fragmentation of the
landscape and agrochemical use. Factories, which used to process coffee locally, went out of business and
unemployment rose. Poverty also accelerated the degradation of the forest through increased timber- and
charcoal harvest. (see Table 12)
One farmer suggested that the neglect of coffee during low prices may have accelerated the spread of
disease, as the plant vigour of overgrown coffee was low, and weeds made infected 139 plants hard to get to.
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NARO 2002
Musoli et al.2007
source 1b-01
Other than Coffee Wilt, Banana Wilt is not caused by a fungus but by bacteria, Xanthomonas campestris pv. musaceareum, and is
transmitted by pollinators
Global Plant Clinic: Banana Bacterial Wilt Disease in Uganda
for examples see Musoli et al 2007, NARO 2002
source 2a-12
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While vanilla prices were high, income from the sale of vanilla had supplemented income lost from low
coffee prices even before CWD141. Then vanilla prices dropped, and coffee dried, followed by Banana Wilt.

“After Coffee Wilt Disease we are far behind from where we were. Here in Buganda
our cash crop was coffee. We used to sell 100 bags from four acres. Now we sell
only 10 bags.
(In the past) when the season for picking coffee came, everybody was in the streets.
Kids were riding bicycles looking for coffee. Everybody was happy. But when Coffee
Wilt Disease came, it destroyed everything.
In 1994 the coffee dried. Then the banana dried.
People are very poor nowadays.
Before Coffee Wilt Disease there was little charcoal cutting. People were not
thinking of going into the forest. They were in their shamba instead. Somebody
could go to the shamba to pick and get money.
Children and youth went around on bicycles looking for coffee to take to the store.
Others used motorbikes. When the store was full, lorries took it to the closest
factory. Down there, there used to be a factory. It closed because the coffee was
destroyed by Coffee Wilt Disease.
Factories were many. Some closed, some are in distant hills. In those days we had
five or six factories in this sub county. Now we don't have a single factory. We no
longer have anything anymore.
People lost jobs, youths lost income. They play cards or get boda bodas 140. Most
youths are not educated. There are no jobs. Since CWD youths enter into the forest
to cut trees for charcoal or timber-logs.
Husbands disturb us a lot. Aged 18-20 they need to raise money to get married and
to buy mobile phones. They gamble. We want to teach them how to make
handicrafts.
Ecotourism needs money to start. We don't have money.”

Table 12 Community context: Effects of CWD on Nagojje (source 2a-08)

140
141

mopeds that can take passengers
source 1b-05
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Effects on gender balance

The loss of the economic potential of coffee to farmers has led to a change in gender relations within the
households. Traditionally, coffee had been considered a ‘man's crop’. Since CWD men's interest in coffee
has decreased and increasingly women take over management of the coffee abandoned by their husbands 142.

Key:
COLOURS of
nodes:
orange:
disease as
primary driver
Blue: socioeconomic
effects
Pink: factors
related to the
intensification
of agriculture
Green:
ecological
factors

Fig. 21 Causal diagram illustrating effects of CWD and BBW on biodiversity

Discussion: intercropping and economic security
Although intercropping can provide some security, farmers still heavily rely o a few cash crops that provide
complementary yields throughout the year. While the failure of one crop may be compensated for by
another, a combination of cash crops is not easily replaced. Reliance on perennial crops, which in the past
have provided reliable harvests, but take a long time to establish, makes farmers all the more vulnerable to
their failure- especially if they succumb to disease once they have reached maturity:
“CWD resembles the HIV virus: they might think that HIV is no longer there and it is still attacking, and that
is what we thought of Coffee Wilt at first, and when we invested a lot of energy we found it was still there.”143
There is a danger that, having identified ‘a’ cause for the wilting of coffee and banana, scientists ignore other
pathogens present which take advantage of the weakening of the plants. For farmers, other root rots144, may
be harder to tell apart from CWD than nematodes.
CWD has become a threat to coffee's genetic diversity, on one hand by killing both, cultivated and wild
coffee145, and on the other by driving the replacement of cultivated plants on the farm with clonal coffee
derived from a small gene pool of mother plants. However, ES trade-offs resulting from landuse change
away from coffee production can be much more devastating.

142
143
144
145

FGD Kateete/women, FGD Najjembe
area 1(a), FGD Najjembe, 12-10-08
for example Rosselina bunodes which also affects cocoa
Musoli et al 2007
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Effects of Banana Wilt Disease and Coffee Wilt Disease on crops

Banana fruit affected by Banana Wilt
Bunch of underdeveloped bananas, affected by Banana Wilt
Chlorosis in coffee plant affected by Coffee Wilt Disease
(photographed at CORI by researcher)

Dried coffee berries from plant affected by Coffee Wilt Disease

Table 13 photos illustrating effects of Coffee Wilt Disease and Banana Wilt Disease on plants
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5.5 Shade trees
During group discussions farmers described over 40 different tree species of importance to them. Farmer's
knowledge about the uses of tree species, and their provision of ecosystem services and dis-services was
extensive. Unshaded monocultures are rare and most farmers recognise their disadvantages: While sungrown coffee may produce higher yields 146 in the short term, the trees are less durable and prone to drying
during prolonged periods of drought147. Farmers had knowledge of belowground competition through
digging and observations of plant vigour as well as observing aboveground interactions of crops, weeds,
trees and coffee.
Purpose of trees
Farmers value trees mainly for provisioning services such as medicine, firewood, timber, building materials,
fodder and fruits for the family and for sale. They also provide supporting services to other intercrops, such
as leaf litter or fruits used for mulching, improve soil fertility and protect soil from erosion. Some trees
(Ficus spp.) bring water to the surface148, making it available to other crops. Trees with shallow root systems
prevent soil erosion on slopes, and strong, deep-rooting trees act as wind breaks to shelter coffee.
Shade tree location and function on farm
Looking at agroforestry around Mabira FR, Boffa et al (2008) found that trees were mainly planted on
cropland (48.5%), external boundaries (26.3%) and the homestead (15.8%). Our interviews with farmers
revealed their different functions: While trees in the compound were not always planted for utilitarian
reasons (e.g. nostalgia, beauty or cultural), trees on cropland provide shade and enhance soil fertility. Fruit
trees are commonly found on cropland near the home, and are less common on distant shambas (cultivated
plots). In exchange for provisioning services (timber, medicine and fruit), trade-offs are made with water
consumption and nutrient need. Spacing and choice of planting location can mitigate trade-offs.
Highly competitive timber species like Lusambya are sometimes planted on the boundary. Durable evergreen species like Kilowa (Jatropha curcas) or Ebimwanyi (photo 25) serve as boundary markers. Calliandra
(photo

23, photo 24) is planted for nitrogen fixation and fodder149 on the advice of extension workers.

Bottlebrush is often used in the compound for its beautiful flowers and also served as bee forage.
Shade tree abundance
Multipurpose trees and trees providing high value products and services were generally more abundant than
trees with few uses. This benefits the conservation of the genus Ficus, which with many popular species was
the most diverse Genus found on coffee farms. Ipulet and Kasenene (2008) found 32 of 44 species known in
Uganda on cultivated land and noted that some of them were absent in adjacent vegetation. A keystone
species for frugivores 150, figs provide a continual supply of food for fruit bats and birds- and mulch for
cultivated soil.

146
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149
150

Perfecto et al 2004
source 2a-14
see also Ipulet 2008
although not palatable to all lifestock
Terborgh 1986 cited in Basset et al 1997
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However, Ipulet and Kasenene (2008) point out: "Species with no recorded uses are those with restricted
distribution, only a few survive cultivation."151 Farmers confirmed that they were more likely to cut 'useless'
trees. Interviews revealed that overall tree abundance on cropland reduced rapidly after the CWD and BBW,
leading to planting of new cash crops and the felling of shade trees.
Diversity of shade trees
Boffa et al (2008) found that of the 238 tree species encountered on the farms they surveyed, ten species of
the highest abundance contained 50% of all trees, five of these were abundant because of planting. Species
with the highest abundance were also common on many farms 152. Farmers interviewed were likely to plant
service trees 153 and fruit trees 154. Matooke (plantain, musa spp.) and mutuba (Ficus natalensis) were found
on every farm sampled (Fig. 24). The responses of six focus groups to the question which their most
important trees were returned 100% correlation on four species: three exotic fruit trees and the native mutuba
(Ficus spp.), which is found on all farms sampled. Farmers distinguish a male and a female variety, of which
the female, Ficus natalensis was by far the most common. Although vegetative propagation was common
with Ficus spp.155 and Kinowa (Jatropha curcas), coffee was exclusively propagated from seed.
Of the 44 species mentioned as ‘important’ across six focus groups, 12 species were mentioned by the
majority of groups (min. 4) and 19 were only mentioned once, suggesting that relatively few species are of
high importance156, which corresponds to what Boffa et al (2008) found.
Structural complexity
In agroforestry practices, achieving structural diversity requires temporal planning across functional groups
such as service trees, timber trees and fruit trees. By showing how long trees take to provide supporting,
regulating (shade) and provisioning (fruit, timber) services, Fig. 22 (pg. 57) gives an overview of some tree
species and illustrates temporal complexity.
Exotic fruit trees take a comparatively short time to the first harvest, and may be planted to fill income gaps.
Their regulating services on the other hand are often considered inferior to indigenous species and traded-off.
Both Albizia and Mutuba provide supporting (mulch) and regulating (shade) services within a short time.
Some farmers are uneasy about trees which grow wide or tall or have a dense canopy or extensive root
structures. They fear such trees could compete with their crops and take too much water.
With the exception of Musizi, hard wood trees require many years to reach maturity and provide valuable
timber. Muvule can grow for several hundred years and become a permanent presence on the farm. Beyond it
forming of root suckers, few farmers know about its reproduction. In the wild, Muvule is over-exploited for
timber. For some farmers, planting or retaining slow-growing hardwood species, which gain in value over
time, represents an investment in the future, providing capital for their children.
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Ipulet and Kasenene 2008, pg.57
Boffa et al. 2008
e.g. mutuba (Ficus natalensis), Albizia (Albizia chinensis)
e.g. Fene (Artocarpus heterophyllus), paw paw (Carica papaya)
Mutuba (Ficus natalensis) and Mukokoowe (Ficus ovata)
the abundance of those species was not recorded, for more detail on abundance see Boffa et al (2008)
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photo 24 Calliandra (Calliandra calothyrsus).
Used for bee forage

photo 23 nitrogen-fixing root nodules (Calliandra calothyrsus)

photo 25 Empanyi (Dracaena fragrans)
evergreen shrub used as boundary marker

54
Ecological interactions of trees on farms (photos)

photo 26 Reasons for cutting trees: Showing a dried coffee leaf, Mr
Kayizzi demonstrates the effect of Oluwaawu (1a-17)

photo 27 High water need of Musizi (Maeopsis eminii) causes
drying of soil (source 1b-05)

photo 28 Layers of shade: banana, coffee, Kongola yam, Nongo

photo 29 Layers of shade: coffee, banana, pawpaw and Albizia

Table 14 photos illustrating shade trees and ecological interactions on farms
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Coffee: growth and yield under shade
‘good’ shade for coffee:

Although scientific observations of the effect of shade on yield of Coffea arabica are contradictory157,
observations of the ripening of Coffea canephora in the forest 158 by science and farmers do complement each
other, showing that light shade is beneficial for yield. Most farmers consider canopy cover, which allowed
some light to reach the coffee, to be sufficient. This would aid the ripening of the berries and improve plant
vigour. One farmer described in detail the ideal tree canopy characteristics for intercropping coffee: the
canopy needs to be high enough for the morning and evening light to reach the coffee berries to help their
ripening, and shade the coffee at midday when the sun is hottest. This way the coffee beans ripen well and
don’t loose their substance during the drying process. 159
On most farms shade cover did not exceed 40%, and shade trees were spread unevenly. Dense shade was
thought to encourage tall growth of coffee trees and thus reduce yield. Shade trees should not compete with
coffee for water or nutrients and need to be spaced sufficiently. Canopy closure was prevented by spacing
and pruning, which in turn provides firewood and fencing material.160
coffee pests under shade

Farmers thought that dense shade increases caterpillar damage on coffee, which corresponds to scientific
observations. In forest gaps, wild Coffea canephora shows least insect damage161 and trees appear healthier
with fruit production highest (photo 32). Kasenene (1998) concludes that gaps in the canopy "should be
beneficial to the health and productivity of wild coffee."162
climate

The presence of shade trees was said to affect climate and bring rainfall.163 Farmers found improves
durability and plant vigour, and protects coffee from drying during prolonged dry seasons. Scientists confirm
that shade can mitigate temperature extremes and provide warmer temperatures at night while preventing
large fluctuations during the day 164. As temperature amplitudes throughout the day are likely to increase with
climate change, this regulating function will become increasingly important.
Scoring Ecosystem Services: ‘friendliness’ for intercropping
Scoring trees for their suitability for intercropping, farmers grouped trees into 'friendly' and 'unfriendly'.
Farmers' primary concern about shade trees was their competition with other crops for nutrients- and water,
and competing root structures. Farmers may trade-off ecological advantages against benefits derived from
provisioning services like timber (e.g. Musizi), fruit or medicine (Mululuza).
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Muleta et al 2007, Perfecto et al 2004, Soto-Pinto et al. 2000
Kasenene 1998
source 1b-04
sources 1b-02,1b-04, 2a-04
Kasenene 1998
Kasenene 1998 pg.247
FGD Ntunda, FGD Nagojje
Lin 2007
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ES Trade-offs: ‘Important’ versus ‘friendly’

Comparing farmer's classification of trees as 'friendly' or 'unfriendly' for intercropping with the frequency
tree species were mentioned as 'important' in six different FGD across areas 1(a) and 2(a) revealed a
mismatch between which trees are considered 'important' and 'friendly'. Mutuba reached the top of the list
for both: all farmers interviewed considered it to be a good intercrop. It was mentioned as ‘important’ by all
groups. With the exception of Albizia (Albizia chinensis), all trees considered 'friendly' were indigenous
species. Despite their abundance, exotic trees were more likely to be classed as 'unfriendly', although some
provided other important services to the farmer, like timber or fruit.
In general, indigenous species provided high quality regulating services, while exotic species often produced
higher-value products. In accordance with farmers’ preference for tree criteria in agroforestry systems in
Ethiopia, local species were preferred for biomass production, multi-functionality, life span and
compatibility with the cropping system, and exotic species for ease of propagation, food and growth value
(see Fig. 22, pg. 57). Most indigenous species had been retained from the previous landcover and knowledge
about their propagation was poor.
Scoring “friendly” or “unfriendly” may be subjective and differ according to personal preference, referring
to the relative benefit from products as opposed to ecosystem services. The score may also be influenced by
physical factors like soil quality. An area difference in the 'friendliness' score was only apparent for Musizi
(Maesopsis eminii, photo 27), a valued timber species. Farmers’ willingness to trade-off high water need for
timber in area (2) may be influenced by the ameliorating effect of soil water storage capacity: soils in
sampling area (2) are clay, or loamy clays, with better water-storage capacity than the mostly sandy soils in
area (1).165 (see Fig. 23 and Fig. 24)
Some leaves and flowers, e.g. Lusambya or Mululuza, were described as having a toxic effect on crops and
coffee. Science may describe these as allelopathic effects. Nonetheless, trade-offs were made as Lusambya
provides straight poles for building, and the bark of Mululuza provides medicine against malaria.
Tree species preference: culture, religion and gender
The Mwafu was only observed on farms owned by Muslims. Its sap, akaban, is used in prayer and sold for
religious ceremonies. Mukokoowe is spiritually important to the Baganda. Women often had greater
knowledge of medicinal uses than men, and were more interested in trees / crops providing food for the
family, like fruit trees and banana. A comparison of which trees were mentioned as important 166 in FGD (by
gender) in areas 1(a) and 2(a), shows a gender difference for only three species: Only women mentioned
'banana' as an important tree. Women farmers often fertilised banana, but not coffee. Fertilisation of
intercropped coffee happened as a side effect. Also only mentioned by women were 'Ekitafeli'167, a tree
producing a tasty green, spiky fruit, with white flesh and black seeds, and pine, important for income and
firewood (see Fig. 24).
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Michale Odai,SCOUL, personal email exchange, November 2008
correlated were species mentioned by different groups, without ranking or recording qualitative information
Although Katende et al. (1995) refer to Ekitafeli as ‘Morus Alba’, in the research area this was not true.
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Fig. 22 Shade tree age, for structural complexity and service provision
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Fig. 23 Friendly and unfriendly trees
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Trees listed as ‘important’ by Farmers during Focus Group Discussions in four areas

Fig. 24 Farmers' knowledge on ‘important’ trees
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Discussion: shade trees and the relative importance of their services
It seems that farmers and their environment have much to gain from the services provided by shade trees,
indigenous species especially. The high value of indigenous trees for the provision of ecological supporting
services suggests that they should be promoted as part of agroforestry programs. It can be assumed that the
integration of more trees of local provenance would significantly increase the conservation value as well as
the sustainability of the small, heavily intercropped coffee farms. A diversity of shade trees, which
incorporates leguminous species,168 can benefit the development of mycorrhizae169, structural complexity
increases species diversity of pollinators170 and provides habitat for forest birds 171. Indigenous species of the
genus Ficus are a keystone species 172 for forest-specialist frugivores.173
On many farms there is considerable scope for increasing the indigenous species diversity and the abundance
of shade trees and the structural complexity. Incentives for planting trees could compensate farmers for
trade-offs they make in exchange for providing Ecosystem Services on a landscape scale174. Retaining a
diversity of forest species could increase the farm’s biodiversity value while planting trees could be
considered under schemes for carbon sequestration. In the short term however, a new approach to extension
work with a focus on improving knowledge on the indigenous species could improve sustainability and form
the basis for a more ecological agriculture.
Slow-growing timber species like Muvule, which take a long time to reach reproductive maturity, are
becoming scarce in their natural environment due to illegal timber harvest. Baganda cultural taboos against
cutting long-lived species are rarely observed, leaving these indigenous species of a high economic value
threatened in their natural habitat. Their presence on farms provides opportunities for in-situ conservation to
preserve some of their genetic diversity. 175 Farms can provide a refuge for long-lived trees while they are
growing in value for future generations.
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e.g. Nongo (Genus Albizia)
Muleta et al 2006
Vergara and Badano 2008
Florian et al. 2008
Terborgh 1986 cited in Basset et al 1997,
Ipulet and Kasenene 2008
Perfecto et al 2005
see also Cunningham, 2001
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5.6

Biodiversity

“Biodiversity”
“the variety of all forms of life, from genes to species, through to the broad scale of ecosystems”176
When talking about ’biodiversity’, farmers were asked about the different animals (‘mammals’), birds,
reptiles and insects they had observed on their farm. Floral biodiversity was covered on farm walks, where
observed plants provided triggers for conversation. Illustrated wildlife guides, direct observation and
photography and descriptions from memory were used to compile lists of wildlife observed on farms.
Historical changes in populations
Mammals

Still remembered by some old residents, water buffalo, lions and elephants, are now locally extinct in MFR.
Since the 1930s landscape tree cover has declined due to conversion of ‘bush’ to agricultural land. In the last
50 years, an accelerated rate of change linked to human population growth has led to an increase in hunting,
resulting in decrease in population sizes or local extinctions of most large mammals177. Local people were
taught at school that ‘dangerous animals like lions’ had been taken to zoos. Embiizi (wild pigs), ngobe and
ngabi (antelope, Uganda cob or bush buck) are still present in parts of the forest. On farms close to the forest,
leopards (‘ngo’) and python (‘timba’) are still, if rarely, seen or heard, and culturally protected by Baganda
taboos178.
Predation and conflict

The practice of agriculture close to the forest edge has led to an increase in human-wildlife conflict, or
‘ecosystem dis-services’ (Zhanga et al 2007). The only mammals benefiting from the increase in human
population were monkeys, ‘sewagaba’ and ‘nakabugo’ (Cercopithecus ascanius). Not usually hunted, they
were notorious for stealing maize and matooke179. One farmer planting maize near the forest commented:
“I’m planting maize. I plant double the amount to be sure that I have some left after the monkeys have taken
their share180.“ Not all farmers are so laid back …
Flagship species

Mabira is especially rich in butterflies and forest-dependent birds, which are charismatic species and attract
interest from enthusiasts. As ‘flagship species’ they increase the tourism potential of the reserve and can help
the preservation of ‘less subjectively attractive but more important animals and plants in forests.’181
Farmers’ knowledge on butterflies, the herbivores in tropical food webs, is less developed than knowledge
on primary producers like ants and termites (Isoptera), whose role is more complex. Beyond strictly
utilitarian values, farmers derived pleasure from hearing bird song or seeing the beautiful colours of
butterflies.
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http://plato.stanford.edu/entries/biodiversity/
FGD Kateete, men only; also mentioned at various individual interviews.
Every time farmers had seen a python on their farm it had been killed- pythons eat goats.
plantain
source 1a-12
Speight and Wylie 2001, pg.33
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Fig. 25 Object hierarchies created in AKT: Birds seen on coffee farms
(local classifications of habitat use were used in the hierarchy)
left: local (where identified) and common names,
right: scientific names, annotated with habitat characteristics and compared to species list for Mabira FR
by Davenport et al 1996. Some local names referred to genus rather than species, thus habitat is not identified.
KEY:

F– forest dependent/specialists, f – forest generalists
A – aquatic / swamp species, W – widespread species, O- Open habitat species
‘Not mentioned’ refers to species not mentioned in the list for birds for Mabira FR in Davenport et al. 1996
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Local knowledge on birds and fruit bats
Species richness

Easily observed and well studied, birds can serve as indicator species 182. Across the study area, over 40 bird
species183 relating to a variety of habitats were identified. Birds are differentiated by their association with
wetlands, dense tree canopies, weeds and overgrown areas. Eight of the species mentioned by farmers are
not included in the species list for Mabira Forest by Davenport et al (1996), (Fig. 25) which may in part relate
to differences in the sampling areas, but also illustrates the conservation value and emphasises the diversity
of habitat on coffee farms and their importance as buffer zone around Mabira FR.
Importance to farmers

Farmers valued birds and fruit bats primarily for seed dispersal. Some thought that birds could bring seeds of
valuable tree species to their farms. Nkofu travel long distances, bringing seeds from far away, and also
provided eggs and meat. Kanunassubi, (sunbirds) were identified as pollinators. Attracted to long flowers,
they visit Lusambya and Kifabakazi. Some birds, like the Kakunyukunyu and Sesolya, feed on caterpillars
and are important for pest control. Endegeya are sometimes considered to be pests as they use banana leaves
for building nests and can cause substantial damage to the plant. Busanke, a class of small seedeaters moving
in groups (bu- meaning “many”), feed on some crops and seeding grasses, but were rarely seen as pests.
However, if the cropping system was changed to rice, seed-eating birds would become pests, and the trees
they would use to perch on next to the rice plot were cut down.184 Kakuwampanga (Milvus migrans) are
disliked for preying on chicken. Sekanoliya (heron) and Nganga provide a service as they feed on snakes.
Beyond their utilitarian value, some farmers said they liked seeing birds and hearing birdsong, which
underscores the intrinsic value biodiversity has for human well-being.
Birds and fruit bats: Habitat characteristics
Vegetation composition

Farmers mentioned several tree characteristics which attract birds. Birds used tall trees for perching, trees
with a dense canopy were used by forest birds to escond, fruit trees attract frugivores, and trees with soft
leaves attract caterpillars on which insectivores feed, and some flowering trees attract sunbirds. Bushy areas
were positively related to bird presence. Especially birds of the class ‘busanke’185 were attracted to seeding
grasses and crops, and were especially vulnerable to pesticide application. Aquatic species also used
farmland if farms were close to swamps.
Boffa et al (2008) described farms around Mabira FR to exhibit open-habitat characteristics, reflected in
lower percentages of forest dependent species than Mabira Forest Reserve, and presence of a small number
of open habitat species. Although in general we found this to be true, coffee farms differ significantly in their
composition and structural complexity. Differences in farmers’ observations suggests that vegetation,
structural complexity and location within the landscape are important criteria for assessing the conservation
value of shade coffee farms.
182
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Davenport et al. 1996; To assess their value as indicators, birds were categorised according to the criteria used by Davenport et al (1996)
all of them were listed as IUCN ‘Least Concern’
FGD Kateete
seed eaters which usually move in groups
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In Costa Rica, Florian et al (2008) discovered that agroforests of high structural diversity caused by the
presence of epiphytes and timber species forming a high canopy layer can increase their value for forest
birds. Local people confirmed that the presence of tall trees attracted birds.
Events that cause presence of fruit bats and birds: Temporal relations
Fruiting

Especially in sampling area 1(a) and 2(a), the fruiting of native forest species of the Genus Ficus (e.g.
Mutuba, Mukokoowe) attracts forest-dependent frugivores such as forest birds (Nganga (Bycanistes
subcylindricus), Amafulungu (Corythaeola cristata) or Amakokotezi (Musophaga rossae)186) and fruit bats.
The small fruits they produce are compatible with the forest bird's beaks. Trees with soft leaves, many of
which are native species, support caterpillars, which in turn attract insectivorous birds 187. This suggests that
the incorporation of native species into agroforestry production systems significantly increases their value
for wildlife.
Fruit bats were attracted by the presence of
fruit on both, indigenous and exotic species,
including coffee, and also by flowers on trees
such as Kifabakazi, which flowers all year
around. Although farmers valued fruit bats
for seed dispersal, they did not know them as
pollinators- a role which scientists consider
important. Due to being active at night, for
Fig. 26 AKT diagram: Tree-wildlife relations: frugivores attracted
by fruiting of Mukokoowe, (Ficus ovata), an indigenous Ficus tree.
(farmers’ knowledge)

farmers fruit bats are hard to observe
Providing habitat for fruit bats should be a
conservation priority due to the fast decline
of their habitats188 in Uganda.

Harvest time

More birds were seen on farms during harvest time. Although they needed to be ‘chased away’, few farmers
considered birds as pests189. The number of birds present at time of harvest could serve as an indicator for
population size, which has decreased over the last years. 190
Nesting

Although no nesting birds were encountered at the time of study, some abandoned nests from small birds
were found in coffee. Nesting of a forest-specialist species, Corythaeola cristata, was observed only on one
farm with especially complex tree cover 191 1km from the forest192. The highest species diversity was
observed on a farm with open habitat characteristics and Ficus trees in Kateete, a forest enclave.
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also observed in area 2(b)
source 2a-06
in their annual report about the state of the environment, NEMA reported a habitat decline across Uganda of 70%
FGD Najjembe 12-10-08
source 1b-05
including Ficus spp. and local coffee trees at a lower strata
source 1a-14
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Fig. 27 AKT diagram: local knowledge on what attracts fruit bats (Ebinyera (pl.) or Ekinyera (sing.)

Fig. 28 AKT causal diagram: local knowledge on butterfly
presence

Fig. 29 AKT object hierarchies: farmers'
knowledge of animals providing ecosystem
services (see also Appendix pg. 120)
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Birds and habitat: spatial relations
Proximity to forest

More forest specialists were seen close to the forest193 than at a distance. In area 1(b) forest specialists were
rare, but forest generalists like Tockus alboterminatus were seen. In area 2(b), which has better tree
connectivity to the forest than area 1(b), even forest specialists were observed: Nganga (Bycanistes
subcylindricus) came to roost on Albizia (Albizia chinensis) during fieldwork. Nkofu (Guttera edouardi) and
Nkwale (Francolinus Squamatus), valued for seed dispersal, meat and eggs and were also said to be present
in area 2(b), in overgrown areas, moving together and covering long distances.
Local habitat degradation

In area 1(b)194 and 2(b)195 farmers observed an increase in birds on their shaded coffee farms after local tree
cover decreased or woodlands were cut down. Local knowledge confirms that birds use coffee farms as a
refuge at increasing rates of habitat degradation and in absence of alternative natural habitat. This suggests
that landscape connectivity could avoid local extinction of bird species. Manu et al (2007) found that
"Minimizing further forest fragmentation might be the most effective means of conserving avian diversity in
current West African landscapes where most remaining forest patches are small (i.e. < 500 ha)”.196

Fig. 30 ‘Forest Butterfly’ by Juliet Nankinga, area 2(a) (2a-01-daughter)

Butterflies
Farmers liked seeing butterflies 197 and appreciate their colours198, which emphasises their quality as a
‘flagship species’. Whereas birds are well studied by scientists and easily observed and named by both
193
194
195
196
197
198

area 1(a) and 2(a)
source 1b-02-wife
source 2b-03
Manu et al 2007
source 1a-06
FGD Kateete –men only
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farmers and scientists, farmers don’t distinguish butterflies by name. Although some farmers recognised
them as pollinators199, their value was not primarily utilitarian. Farmers in all sampling areas noted the
association of butterflies to vegetation200. The presence of continuously flowering weeds, in particular ‘Sere’,
attracted some butterflies all year around. Scientists also recognize butterflies as thermophilic201 and often
attracted by a particular kind of plant.
Close to the forest in area 2(a), farmers noted that forest butterflies came to overgrown areas of their farms during
the rainy season only202, especially on cloudy days. Farmers believe that a high abundance of butterflies predicts
drought. The increase of agrochemical use in all sampling areas, spraying the forest by plane203 and the increase
in catching butterflies 204 in Najjembe were mentioned as threats, leading to population decline.
Ants and termites
The detailed knowledge farmers had about termites reflects their functional importance in providing supporting
services. As decomposer organisms, termites influence nutrient supplies in the ecosystem205. Some termites
affected crops (esp. sugarcane and maize) and woody species on farms (e.g. Grevillia robusta), but most farms
had at least one anthill. Their soft soil can also be used in building.
Anthills: habitat and Ecosystem Services

Colonies of termites support white ants deep inside the anthill. White ants supplement protein in the farmers’ diet,
and their seasonal flying, at which they could be caught, was an important event. Precise phenologies of several
species of white ants were recorded (Fig. 31). Anthills also provide habitat for other species: small mammals
(mongoose, squirrels), reptiles (snakes) (Fig. 33) and pollinating insects such as small wasps.

Fig. 31 Local knowledge of phenology of termites and butterflies

199
200
201
202
203
204
205

source 1a-12
see also Gilbert 1984, Ouin et al. 2004, cited in Harvey 2006
see Speight and Wylie 2001
source 2a-01, 2a-08
Feb. 2007, area 2(a) and 1(a)
source 1a-06; a butterfly catcher was interviewed disagreed that catching butterflies affects their abundance, but confirmed that one
species of butterfly he was catching was now rare. He only caught females.
Speight and Wylie 2001
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Fig. 32 AKT causal diagram: local knowledge on the removal of anthills after CWD
This diagram illustrates the intricate ways of how ecology is affected by socio-economic variables
such as the lack of income from coffee caused by the drying of coffee through by Coffee Wilt Disease.

Fig. 33 AKT link diagram: local knowledge on the ecological importance of anthills
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ES disservices

Dead coffee trees left after CWD increasingly attracted termites, while live coffee plants were not affected
(Fig. 32). Whereas in the past anthills were rarely removed, landuse change to crops like maize or sugarcane
increased termite predation and lead to removal of anthills with agrochemicals.
Discussion: Biodiversity, habitat fragmentation and coffee agroforestry
Farmers’ observations confirm studies that shade coffee systems can provide a refuge in light of habitat
degradation206 . However, in an isolated patch, access to resources is limited and increasing habitat
fragmentation makes migration into and out of a patch of habitat difficult. This can have an adverse effect on
an organism’s (butterflies, birds or termites) status as pest207. Small isolated populations are more prone to
genetic drift, which in turn facilitates local extinction. Sugarcane, extensive in area 1(a) and increasingly
cultivated in area 2(a), is particularly hard to traverse.
Connecting one patch with another through corridors of similar habitat makes immigration and outmigration
possible208, thus the conservation value of tropical countryside can be enhanced with even modest increases
in tree cover209 Shade coffee farms provide an effective means for conserving avian diversity by minimizing
further habitat fragmentation, where remaining forest patches are small 210, which is increasingly the case
even at a short distance to Mabira FR. Connectivity also reduces the likelihood of some herbivorous insects
becoming pests.
In light of increasing habitat decline “A focus on the landscape (…) and within that on the agro-ecological
matrix (Vandermeer et al.2006) is thus not only worthy for its environmental soundness but also it is
necessary for the fundamental goals of biodiversity conservation.”211 A sufficiently connected network of
shade coffee farms of similar structural complexity along natural habitat, which connects to the forest, can
significantly increase biodiversity across an agricultural landscape which includes extensive sugarcane
monoculture.
Given the importance of the riparian zone for bats and birds212, the riparian zone of the Musamiya river could
provide a focus for preserving connectivity to the forest in area 1(b). Finding strategies which allow for
sustainable use of woody species are vital for achieving conservation goals. In the long term, this can help
ES provision to agriculture (pollination, decomposition) as well as the conservation of charismatic species.
Ecotourism and “intrinsic values” of biodiversity

Farmers as well as scietists have pointed to intrinsic properties of biodiversity and the role of birds and butterflies
as charismatic “flagship species”, also appreciated by enthusiasts the world over. Their particular richness in
Mabira FR contributes to conservation of their wild habitat. As yet poorly developed, Eco-tourism is Uganda’s
second largest source of foreign currency and contributes to economic and social development.
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for persistence in the landscape, compare the findings of Sekercioglu et al. 2007
Speight and Wylie 2001
Speight and Wylie 2001
Sekercioglu et al 2007
Manu 2007
Vandermeer and Perfecto 2007 pg. 276
Harvey et al 2006
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Due to its proximity to Jinja and Kampala, Mabira FR has strong Eco-tourism potential213. Eco-tourism in Mabira
is arranged around a government-run centre and the relatively expensive Rainforest Lodge near Najjembe, from
which local people benefit little. At present, Mabira accounts for 62% of income from visits to Uganda’s forest
reserves 214. Possibilities for small-scale community-based ecotourism involving coffee farms may encourage
farmers to actively manage their plots for wildlife and provide opportunities for young people as conservationists
and expert guides. Ecotourism can take many forms: In Meso-America, community-based ecotourism is relatively
well developed, and could serve as model for Mabira. Economically, ecotourism may only be an option for a few.

5.7 Drivers for biodiversity loss
Farmers described the most important direct drivers of biodiversity loss as habitat change, climate change,
overexploitation, agrochemical use215 and in addition disease216, which also drives land use change. As
agricultural intensification usually requires both, landuse (thus habitat) change and an increase in the use of
agrochemicals, their effects are hard to separate.
An increase in use of agrochemicals across the countryside is also having a devastating effect on biodiversity
and decreases ecosystem functioning. While forest dependent frugivores may be less affected, insectivorous
birds are likely to suffer disproportionately217, and for farmers, it is precisely the presence of insectivores,
which provide valuable pest control services.
Landuse change and agricultural intensification
To compensate for the loss of the coffee crop since CWD, shade-coffee systems were increasingly converted
to monocultures like sugarcane or rice, or production was intensified with maize or beans, or intercropped
with crops less tolerant of shade. Initially, alternative crops may be grown as part of the agroforestry system.
However, conversion to monocultures such as sugarcane requires the removal of trees as they obstruct access
of machinery or harbour ‘pests’- like seed-eating birds. While agro-chemicals are rarely applied to robusta
coffee, which suffers little from pests, it is affected by the spraying of other intercrops like Ntula (tomato) or
Mairunji (khat). In area (1) alternative cash crops 218, which often require agrochemical inputs were said to
have increased by 70% after Coffee Wilt Disease219.
Socio-economic effects
Rocheleau (1999) describes this as an unequal process of integration: "The latest wave of economic
restructuring has pulled many more smallholders into more specialized monocrops or simplified
agroforestry cashcrop production, often displacing complex intercropping systems." 220 Farm households
and communities become more tightly linked into global markets as consumers and producers, but the
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Boffa et al. 2008
Ugandan forest spared from scourge of biofuel, http://www.wildlifeextra.com/go/news/mabira-forest629.html
all those drivers for change were also described by the Millennium assessment MA (2005) Biodiversity synthesis pg.0
Wilt diseases were described as affecting crops on the farm as well as trees in the forest, like Musizi (area 2(a)).
In terms of crops, banana and coffee were the worst affected so far, but not the only ones. Avocado and papaya are now also drying.
compare Sekercioglu et al 2002
crops listed were: Khat (mairunji), Maize (Kasooli), tomato (ntula), beans, cabbage, The cultivation of Khat in area (1) may be related to
the proximity to the main road, and thus to markets, as Khat is not cultivated in the more remote area (2).
FGD Najjembe
Rocheleau 1999, pg. 194
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household's ability to enter into these restructured economies on favourable terms can vary considerably.221
Farmers’ ability to enter into new land-use systems depends on the size of available land, labour availability,
access to cash and markets and organisational affiliation.222
In area 2(a), a farmer with as little as two acres had converted one acre to sugarcane as a monocrop, which
reflects the desperation some farmers experienced after their coffee, used as ‘pole for support’223 had failed.
Ordinarily, conversion to monoculture may become viable if a farmer has more than three or four acres of
land. Khat was cultivated in area 1(a) only. Close to the main road to Jinja, the area is well connected to the
main market for the fresh product.
Households that choose not to use agrochemicals, are invariably affected by the actions of their neighbours
in way of a decrease of ecosystem services and agro-and biodiversity. An increase of pests and chemical
pollution affects land and water resources 224 (including drinking water) on a landscape scale. The cutting of
trees to make space for monocrops like sugarcane invariably also affects regulating functions across the
region and increases the edge effect on the Forest Reserve. While farmers may be able to protect their crops
from direct pesticide pollution by boundary planting225, they still suffer from a deterioration in ecosystem
services provided by biodiversity.
The effect of agrochemical use on biodiversity
Farmers linked an increase in the use of agrochemicals to a decrease in birds, bats and reptiles and beneficial
insects (e.g. pollinating insects). Pesticides rarely target only one pest. Spraying against ants caused
busanke226 to die, and herbicide use caused the prolonged absence of reptiles, which farmers thought were
particularly sensitive to smell.
Causing a temporary decrease in insects, birds and reptiles for one to two weeks, spraying had an easily
observed time-limited effect. However, this statement made during a Focus Group Discussion implies some
fundamental changes, which farmers thought resulted from a decline of coffee trees as a habitat combined
with an increase in spraying227 after Coffee Wilt Disease:
“Butterflies and bees have decreased, we no longer see grasshoppers, we no longer see busanke228, which
used to nest in coffee plants. Even spiders, chameleons and fruit bats have decreased. Most of these used to
live in the coffee plants. Bees used to visit coffee flowers. Fruit bats used to come during the ripening and
distribute seeds. Squirrels used to eat ripe coffee.” (FGD 1(a) Najjembe, 12-10-08)
This implies that an increase in pesticide in combination with habitat loss has caused a decrease in
biodiversity across trophic levels. A direct result of absence of birds, and of bats was an increase of the
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Rocheleau 1999, pg. 194
Rocheleau 1999
FGD Najjembe
source 2a-08
In Mabira-West, farmers were being encouraged by CAPKA to farm organically and could participate and receive technical assistance for
a small annual fee.
small seed-eating birds
‘spraying’ is used to refer to ‘spraying pesticide’ or ‘spraying herbicide’
small seed eating birds
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insects they used to feed on, especially ‘dangerous insects like mosquitoes229’, thus ‘ecosystem disservices’230 on the farm231 increased.
Science confirms “declining bat populations may compromise critical ecosystem services, making an
improved understanding of their conservation status vital.”232 As species richness of bats and birds is
correlated to tree species richness, maintaining diverse shade coffee farms with connectivity to riparian
zones could help their conservation 233 Use of pesticides presents an additional threat to ecosystem
functioning.
Trade-offs
An increase in resilience of other crop pests means that pests are now less likely to respond to traditional
methods of pest control (IPM), like application of ash 234, which makes pesticide application more likely.
Where labour costs are high, agrochemicals such as herbicide are comparatively cheap and are used to
instead of human labour. Pesticide use affects the health of farmers, who are often unable to afford protective
gear on top of the price of chemicals. Some farmers were worried about causing harm to livestock.
On a similar trajectory, the distribution of DDT, which is currently being discussed in Uganda, is likely to
increase trade-offs, persist extremely long in the environment and act as impediment to crop exports when
DDT residues are discovered in coffee235. In arabica coffee “overall applications of DDT or dieldrin have
often resulted in considerable increases in the numbers of these pests.”236
There is a danger that local ecosystem functioning is being pushed beyond a functional limit by direct or
indirect biodiversity alterations.237 Pimm 1993 warns “The properties of natural systems may sometimes
mitigate the damage to which we subject them, but all too often, that damage propagates widely.”238
Discussion: Loss of ES services across scales: combining factors
When several factors are considered together, personal decisions on landuse change can have wide-ranging
effects. For the individual farmer, the profit from simplification of his shade system may be comparatively
low and the trade-offs are spread over space and time, compromising ES for those who don’t benefit
financially- a classic ‘tragedy of the commons’239 scenario.
Balmford et al (2002) suggest that future emphasis needs to be on evaluating a combination of ES in relation
to landuse change: the continuing benefits from preserving habitat easily outweighs any short-term benefits
gained from conversion.240 Projects such as CAPKA, which encourage farmers to farm organically are a
good start. Farms embedded in an agricultural matrix that increasingly depends on chemicals are invariably
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FGD 1(a) Najjembe, 12-10-08)
Zhanga et al 2007
FGD 1(a) Najjembe, 12-10-08
Williams-Guillén et al. 2008
Harvey et al 2006
source 2a-06
personal conversation, David Barry, director, Kyagalanyi coffee
Acland 1971 pg.81-82
see MA (2005) Ecosystems and Human Well-being: B i o d i v e r s i t y S y n t h e s i s
Pimm 1993, pg.359
Hardin 1968
compare Balmford et al 2002
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affected by the actions of their neighbours, across the landscape scale. Fixing the damage to complex
ecosystems across time and space is harder than preventing it, and both scenarios require collaboration and
compromises of different stakeholders on a landscape and also on a policy level. The differences in who
profits and who suffers from a decline of ecosystem services needs to be addressed.
Comparison of inputs needed with different cropping systems

"It's like a pole for
support. We can
harvest and sell it
later."
review session Najjembe,
12-10-08

“Coffee is good for
soil fertility.
Sugarcane destroys
the soil.”
(FGD Najjembe)

“I need to stick with
(growing sugarcane). I
need to pay back my
loan.” (FGD Nagojje)
(SCUOL’s outgrower’s
program, advances some
money the company
provides transport after
harvest, while farmers buy
fertilizer and chemicals.)

Growing tomato needs a lot
of chemical inputs as its
leaves are palatable to
herbivores. Farmers also
assume that it needs a lot of
sun to ripen, which causes
the removal of shade trees.

Fig. 34 Comparison of inputs needed for growing cash crops: coffee (top), sugarcane (middle) and Ntula (bottom)
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5.8

Coffee pests and diseases

Farmers’ observations of Coffee Wilt Disease correlated with science
While Musoli et al (2007) found that cultivated phenotypes of Coffea canephora, 'nganda' and 'erecta' varied
little in their genetic resistance to CWD241, farmers observed other that factors influenced the severity of the
disease. Local knowledge revealed that the following factors influenced occurrence and vigour of CWD:
•
•
•
•
•
•
•

soil fertility: coffee on better soils are more likely to be infected
proximity to forest
proximity to the river
local coffee is attacked, but dries more slowly than clonal coffee
some old trees have survived
survival of one CWD attack does not mean the plant has an inherent resistance to CWD:
surviving plants may succumb to CDW when the disease attacks again

Farmers observed that old coffee trees especially are more likely to survive an attack by the disease. But coffee
trees which survived an attack once might succumb the next time242. This suggests that differences in resistance to
Coffee Wilt disease in C. canephora as observed by farmers may not be caused by inherent genetic differences,
and warrants an investigation of the associations C. canephora forms with other organisms, such as mycorrhizae.
Mycorrhizal fungi can protect plant roots through a combination of mechanisms, leading to enhanced nutrient
intake, protection from nematodes, enhanced resistance to pathogens and improved defensive responses. An
explanation for differences between susceptible and resistant plants may not be the presence of resistant genes,
but the induction of disease resistance by their activation243 by myccorrhizal association244. The thickness of the
mantle mycorrhizae form around roots and thus their passive protection increases with age, which suggests that
older trees with longer lasting associations are better protected than young trees, increasing their chance of
survival. Local coffee plants are more resilient to weeds, and weeds are more likely to be removed by slashing
rather than digging, which reduces damage to roots and also to mycorrhizae.
In times of stress, mycorrhizae can help improve plant vigour through the ability to exploit a larger volume of soil
than root hairs, and thus enhance the plant's uptake of minerals and water in exchange for carbohydrates, which
may improve tolerance to root pathogens245, especially in nutrient-poor soils. High soil nutrient content, in
particular phosphorus may suppress their development.246 This resonates with the observations of local people
that coffee on fertile land was more strongly affected by coffee wilt than coffee on poor soil.
Although some farmers thought that the presence of shade encouraged CWD 247, others disputed this.
NARO 2002 also found that the presence of shade influenced CWD, but did not qualify the level of shade
involved or correlate this with other factors like soil. Some farmers did not find extension advise to uproot
and burn the infected trees practical and preferred using the wood for firewood.248
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Musoli et al 2007
FGD Najjembe
Strobel and Sinclair (1992) citing Kuć (1990)
see Strobel and Sinclair (1992) for a discussion of interactions of mycorrhizal fungi with roots, root pathogens and rhizosphere microflora.
Smith 1988 cited in Strobel and Sinclair (1992)
Sieverding 1991 cited in Muleta et al (2007)
FGD Najjembe
see video with Mangalena Namatova, 'CWD' on supplied DVD.
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Articulation of knowledge on pests: The ‘new variant of CWD’
While some insects, like munyera (ants) and caterpillars have a negative effect on the person picking coffee,
farmers say that few pests have a negative effect on the coffee plant itself. Coffee Wilt Disease had caused the
worst damage to coffee farmers had ever experienced.
Since early in 2008, farmers observed what they call “a new variant of CWD” due to symptoms similar to
Coffee Wilt Disease. They observe the drying of the coffee plant, branch by branch, while yielding half-black
berries. By selling wet berries some pass the risk of discovery to middlemen.
Only one farmer who had received extension advice had observed the actual borer insect.249. He had been
given pesticide to use, but found that while not affecting the shot hole borer, it killed insects, which did no
harm to his coffee. Furthermore, the pesticide was dangerous to livestock. Afraid of poisoning his cow he was
not going to use it again.
Use of photography in identification

Photographs were taken of the infested stem (photo 30) and later compared and matched to images from an
online specialist visual images database250 (photo 31). The best match was assumed to be the ambrosia beetle
Xylosandrus compactus (Eichhoff), also known as ‘shot hole borer’ or ‘black twig borer’.
Spread of Xylosandrus compactus

Native to Asia, it is the only known ambrosia beetle to affect healthy hosts. Apart from Coffea spp. it has over
200 recorded hosts and damages a wide range of woody material, including native forest tree species,
Eucalyptus spp., macadamia and fruit trees such as avocado (Persea americana), mango and citrus.251 It
breeds inside the bark, and is easily moved through international trade252, thus the link of agriculture to a
global market poses an additional threat to ecosystems and coffee agroforestry.
Effects of Xylosandrus compactus

Females spread by flying from host to host. The beetle’s entrance hole into the twig is pinhole-sized 253,
making it difficult to spot. Infestation may coincide with flowering periods254. Most interviewed farmers who
mentioned the ‘new variant of CWD’ first observed the drying of branches, an obvious symptom, around
March 2008. Unknown to most farmers, the ambrosia beetle tunnels into the twig, excavating galleries for its
eggs while introducing fungi (e.g. Fusarium solani),’ambrosia’, for its larvae to feed on. The fungi can block
water and sugar conducting tissues, resulting in wilting of the infected branch – symptoms not unlike CWD.
Although the actual insect was only identified on one farm towards the end of knowledge gathering, it can be
assumed that farmers talking about 'new variant of Coffee Wilt' referred to Xylosandrus compactus
infestation. Farmers found that breaking-off drying branches offered some relief, which is confirmed by
science: While removal and burning of infested branches may help, a severe infestation can kill the host255.
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source 2b-06
http://www.forestryimages.org
Xylosandrus compactus. Distribution Maps of Plant Pests, 1997, June (2nd revision), Map, CABI
Tenbrick et al 2007
Tenbrick et al 2007
Bambara, Stephen (2006), (Information may be specific for North Carolina, USA)
Hara & Beardsley 1979 cited on http://www.discoverlife.org/mp/20q?search=Xylosandrus+compactus
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photo 30 Pest-infested coffee twig

photo: Anita Hummel, shown by farmer (source 2b-06)

photo 31 Xylosandrus compactus, Image source: www.forestryimages.org
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Abiotic factors and the spread of insect infestations: Wind

Some farmers assumed that insects started attacking coffee as a result of the increasing deforestation, which
left little palatable woody material for insects, which now have to look for alternative hosts256. One farmer
hypothesized that the insects have come with the air. Scientists confirm that air movement could aid the
spread and migration of small insects especially, over long distances, wind being the primary determining
factor as to how far insects can travel.257 Wind speed in turn is inhibited by the presence of forest, woodlands
and shade trees on farms. The only area where no symptoms for Xylosandrus compactus had been observed
was in Kateete, a forest enclave protected from strong winds by the presence of tall forest.
Discussion: When do insects become pests?
While farmers did not know the actual cause for the drying f their plants, drawing on a common pool of
experience, the descriptions used were the same across all sampling areas. Local knowledge is sometimes
poor on things hard to observe, like small insects within a stem. Although there is no actual proof that “a
new variant of CWD” refers to Xylosandrus compactus, the symptoms described are sufficiently similar to
allow for such deductions and certainly warrant further investigation. If this interpretation is true, then
Xylosandrus compactus has spread further than was previously assumed258. The origin of this invasive
species is hard to determine, as a variety of exotic trees are being cultivated in the area. Its spread and its
effect on coffee farms may well have been influenced by recent landuse changes. A combination of factors,
international trade, local changes in vegetation which also influence abiotic factors like wind, come together
to allow this insect to munch its corridors through coffee plants, making coffee, once again, a risky crop to
rely on.

256
257
258

Antonio at project Namanyonyi, Kygalanyi coffee, personal conversation, August 20008; and source 2a-12
Speight, M.R. and Wylie, R.(2001),
Mr Sajjabbi, agricultural extension worker in area (1), personal conversation
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5.9

Climate, Forests, Change

Although climate change is posing a great threat to rainfed agriculture, few studies include observations in
stratified microenvironments through time259. Interviews with older farmers, who could recount locationspecific climatic changes over several decades, proved particularly useful. Seasonal rainfall availability was
the most important climatic variable for local farmers.
Vegetation and climate change
Local people ascribe a high regulating function to the forest, relating a decrease in tree cover and a
modification in the forest canopy structure260 to a decline in precipitation, and deforestation to an increase in
wind speed. Such locally observed effects might also influence global climate: "Land cover changes affect
not only regional, but also global climate. Since land cover change is one of many anthropogenic and
natural forcings operating on global scale, it is almost impossible to separate its effect on observed climate
changes from effects of other forcings."261
Changes in regional climate were seen as connected to land cover changes. Having experienced climatic
changes resulting from forest degradation and recovery when nearly a third of Mabira FR was encroached,
local people have long-term knowledge of the effects of the forest’s regulating services on climate and water
provision. The climatic unpredictability described after loss of forest vegetation were not unlike the gradual
changes in climate experienced in the last ten years.
Mabira Forest Reserve (satellite images)
Extent of forest encroachment and recovery of forest canopy

Fig. 35 The Mabira Forest reserve in Nov. 2001 and Jan. 2006. While in 2001 large areas were recovering and covered by young
secondary growth (light green), in 2006 these areas were showing signs maturing . 29% of Mabira FR were encroached in the 1970s
and 1980s. Source: Atlas of our changing environment, UNEP, http://www.na.unep.net/AfricaAtlas/webatlas.php?id=269
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Easterling et al (2000)
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Although some farmers stated that air pollution was contributing to climate change262, few were aware of the
role of greenhouse gases or that land conversion contributed to greenhouse gas emissions by releasing soil
carbon. While local people emphasise the importance of what climatologists refer to as ‘biogeophysical
effects’263 on the local climate (e.g. the role of vegetation), scientists often overrate biogeochemical effects
(e.g. the role of greenhouse gases). For modelling the global climate264, both factors are equally important
and complementary across spatial scales.
Regional climate and agriculture: the past meets the present
Historic events: forest encroachment, regeneration and climate in area (1)

Farmers considered vegetation cover to have a strong influence on local climate. When a large portion of
Mabira FR was encroached in the 1970s and 1980s (29%), a significant change in climate with prolonged
dry seasons at the start of the year (Jan, Feb, Mar) was experienced. Effects were felt across all sampling
areas, but most strongly in area (1). Following the eviction of settlers from Mabira FR in the mid 1980s 265,
forest regeneration led to recovery of the climate266. Farmers connect the return of regular rainfall to the regrowth of tall trees (by 1995), rather than the shrub layer267 (compare Fig. 35).
Tall trees cause water evaporation and cloud formation268. Scientists understand that “in most cases trees
have higher transpiration than herbaceous plants due to their higher leaf area index and deeper roots, which
transport water from the deep soil layers.”269 One farmer commented that the presence of trees stops the rain
clouds from being blown elsewhere by the wind.270 In sampling area 1(b), a change in vegetation, like the
growth of a eucalyptus plantation, had made a difference to local rainfall.
Local conditions across the study area vary substantially even over small distances. Farmers close to the
forest say they benefit from 'a balanced climate' and are less vulnerable to drought than farmers at a distance
to Mabira FR. The recovery of Mabira Forest Reserve from encroachment masks effects from climatic
change. However, especially in the last three to five years, rains have been delayed and un-seasonal.
The present: seasonal changes and effect on agriculture

A change in the regularity of seasons experienced over the last 10 years, causing prolonged dry periods, has
led to uncertainty about planting crops. In the last five years, rains have increasingly occurred outside the
season, and despite increasing in frequency, have decreased in abundance. Close to the forest, climatic changes
are buffered by the forest environment. Due to the unpredictability of rainfall, farmers are now planting
individually at any time rather than communally at the start of the season, which may have a knock-on effect
on pest control and increase agrochemical usage: planting crops early in the season reduces pest infestation,
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tall trees are increasingly removed, reducing canopy density at the upper layer
Brovkin et al 2006
FGD Nagojje
Brovkin et al. 2006
Brovkin et al 2006
local people said they were evicted between 1984-1986, but Howard (1991) puts the completion of evictions at 1988.
sources 1a-13, 1a-06, 1a-11,1a-01, 1a-02, 1b-04
source 1a-06, 1a-13
source 1a-13
Brovkin et at 2006
source 1b-04
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weed competition and produces better yields271.
Whereas before, it rained mainly at night or early morning in area 2(a), rainfall time can now no longer be
predicted. This also affects pesticide application, which needs to be done after the rain.
Scientists suggest that a change in seasons may affect synchronies between insects and their host plants272,
or introduce a mismatch in the phenologies of hosts and predators, which can lead to an increase in
pest outbreaks273. The seasonal changes experienced were stronger in area (2), where some attributed them to
changes in the environment at large274. Most farmers are unsure about what had caused the changes. Older
farmers reasoned that they might relate to changes in the forest, like the modification of the tall forest canopy
caused by the removal of large timber species 275. Many mentioned that a decline in coffee agroforests after the
wilting of coffee and banana276 had also caused a change in local climate. In absence of an explanation, one
farmer asserted it is 'god's revenge' 277.
Temperature increase and environmental adaptations in coffee
The extent of temperature increase

Few now doubt that our climate is changing. Globally, 12 of the 13 warmest years occurred between 19952007.278 In the tropics however, mean temperature is increasing slowly compared to other regions279. (Fig. 36)
Seasonality and coffee

While globally the effects of rising temperatures have received more attention than other climatic factors, a
more immediate concern for coffee farmers is the change in onset of rain seasons, to which the phenologies
of fauna and flora are linked. Science as well as farmers’ knowledge suggests that a change in seasonality is
likely to have a more devastating effect on coffee production than a gradual temperature increase (Fig. 37).
Adaptations to climate

Coffee can respond to a gradual change in temperature by increasing its optimal temperature range. While for
C. canephora the ideal annual mean temperature ranges varies from 22 to 30°C280, under optimal light and
CO2 conditions, the photosynthetic capacity may be maintained for temperatures up to 35°C.281 Farmers
recognise that coffee can adapt to some environmental conditions. Wanting to grow coffee with little shade,
one farmer exposed seedlings in his nursery to more sunlight by gradually taking-off shade cover as they
matured 282.
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Dix et al. 1999
van Asch and Visser 2007
Stireman et al 2005
sources 2b-02, 2a-07, FGD Nagojje
sources 2a-04-brother, 2b-03
FGD Ntunda-women
source 2a-06
Phil Jones (2008), CRU information sheet no.1
http://www.metoffice.gov.uk/climatechange/science/projections/
DaMatta 2004 citing Matiello, 1998 and Willson 1999
DaMatta 2004
see Table 9 photos of four different examples of coffee nurseries: Coffee nursery with adjustable canopy cover, pg. 39

81

Fig. 36 Temperature in the tropics 1850-2007
The graph shows a slow but steady rise of temperature anomalies in the tropics from the 1970s to today.
Not just the slow rise in temperature, but the increase in fluctuations and extreme temperature is cause for
concern. (Easterling et al. 2000)
Graph: Met Office Hadley Centre observations datasets http://hadobs.metoffice.com/crutem3/diagnostics/regional/30-30/

Suitability for growing coffee in relation to temperature rise
Produced in 1988 at a time when over 90% of Uganda's export earnings depended on
coffee, this map shows the potential impact of temperature rise on coffee production.
Based on a linear correlation and the assumption of a narrow temperature tolerance of
Coffea canephora The illustration suggests that a temperature rise of as low as 2
degrees could wipe out most of Uganda's coffee. (Otto Simonett 1988 / GRID)
Fig. 37
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Flowering

Coffea canephora requires a period of drought of 1-2 months283 to trigger flowering, which is stimulated by
the following strong rains284. Water needs to be available during fruit expansion to ensure the development
of high quality seeds 285. While scientists know that individual flowers stay for one day only286, farmers
believed flowers were present for several days, during which they need rain and pollination (see appendix pg.120),
otherwise no seed could develop.
A change in seasonality can cause a mismatch and lead to abandonment of fruit set and lower yields as the
number of days between the inducing rainfall and flowering is genetically controlled 287. If rains delay,
flowers drop off288. Farmers observed that prolonged rain periods lead to an increase in the duration of
flowering, which reduced plant vigour and yield. Scientists note, "Abundant rainfall throughout the year is
often responsible for scattered harvest and low yields."289

Fig. 38 Phenology of coffee: Farmers’ knowledge

Fruit expansion

The duration of seed development for C. canephora at 10.6 months, and is together with C. liberica, the longest of
all coffee species, and relates to the length of the rainy season in their native environments290. For fruit expansion,
water needs to be available throughout the season 291 (Fig. 38). Seeds reaching maturity normally coincides with the
end of the rainy season, thus ripe seeds have to be able to survive drought periods, before rain induces
germination292.
Farmers observed that with shade, coffee berries expand more evenly and produce heavier seeds. Sun-grown
coffee berries, frequently experiencing drought-like conditions, loose more substance in the drying process. An
environmental adaptation to seed desiccation could be the explanation, which Dussert et al (2000) could not
confirm. But then, they acknowledged that they did not consider the effect of soil or shade...
Mitigation strategies for climatic fluctuation

Farmers use shade trees for micro-climate mitigation, gaining benefits also acknowledged by science293.
Farmers deliberately use shade to reduce water loss in leaves and soil, mitigating effects of prolonged
drought and wind294. Scientists note that without shade, shortages of N and other elements are more rapidly
noticeable.295 Whereas under 'ideal' conditions, coffee may produce higher yields without shade296, benefits
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Dussert et al 2000
Carr 2001
ibid.
Dussert et al.2000
ibid.
However, not all coffee on all farms in the vicinity flowered at the same time, and farmers suggested that this had to do with fertilisation.
DaMatta 2004 pg.100, citing Maestri and Barros 1977
Dussert et al. (2000)
due to its shallow root structure C.canephora needs evenly-spread rainfall throughout the year
Dussert et al 2000
Lin 2007, Lin et al. 2008
e.g. source 1b-04, 2a-14
Rehm 1991
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from shade increase as the climatic or other ecophysiological conditions become less adequate for coffee
cultivation297. Even if coffee yield is reduced in the short term, shade cultivation is likely to pay off in the
long run with increased plant vigour, durability, yield and reduced labour input298, especially as climatic
extremes are increasing in frequency 299 (see Fig. 41).
Climatic extremes
Local knowledge on drought and floods

Information provided by a local farmer on the drying of the river Sezibwa since 1962 was mapped onto a
timeline in order to visualize the occurrence of extreme climate events. The timeline shows an increase in the
frequency of the river Sezibwa drying and catching fire over the last 45 years, from three times in the period
from 1962-1993, to four times since 1994. This corresponds to a global increase in extreme weather
phenomena like el niño events, related to global warming.
Climatic extremes and wildlife

For farmers, a high abundance of butterflies predicts drought300 and prolonged drought301 causes a decline in
caterpillars and birds.302 In 2000, drought was followed by an extreme outbreak of butterflies in area 1(a)303.
Scientists suggest that single drought years "affect individual fitness and population dynamics of many
insects, causing drastic crashes in some species".304
The burning of the river Sezibwa caused wildlife to seek refuge on farms. In 2006, the extreme flooding that
followed caused drought not only the collapse of a bridge, but also a lasting alteration of the riverbed and
vegetation in the river Musamiya, impeding local animal migrations.
Although both, a gradual temperature increase and extreme events influence biotic changes, extreme events
may have a stronger and lasting effect.305 "It is likely, then, that changes in the proportions of days
exceeding species-specific temperature thresholds, or changes in the frequency of droughts or extreme
seasonal precipitation, will lead to physical and behavioural changes in a few species and to dramatic
changes in the distributions of many other species."306 T his is of particular concern as with a changing
global climate, weather extremes are becoming more frequent.
Extreme climate and disease

A correlation of farmers' knowledge on extreme climate events and disease outbreaks shows that the
strongest outbreak of CWD experienced by farmers, in 1997-1998, corresponds to the year of the strongest el
niño on record, a period of prolonged drought followed by floods which had devastating effects across the
African continent. The first reports by farmers of coffee drying from CWD date back to the early 1980s 307 in
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DaMatta 2004
DaMatta 2004, Lin 2008
farmers’ knowledge, e.g. 1b-04, 2a-14
Easterling et al. 2000
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Easterling et al. 2000 citing Singer and Ehrlich (1979), Ehrlich (1980) and Hawkins and Holyoak (1998)
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area 1(a)308, a decade before scientists confirmed the presence of the pathogen in Uganda in 1993 after its
first recorded outbreak in Uganda in the 1920s 309. Farmers' first records of Banana Wilt in 2000 (confirmed
by scientists in 2001) also correspond to a year of drought.

Fig. 42: Climate data from Lugazi, 10mls from Mabira FR, 1958-2008 (raw data kindly provided by SCUOL Lugazi)
Triangulation with the Lugazi data set: The data set chosen for triangulation was the most complete climate dataset available close to the research
area. Going back 50 years it allows for meaningful comparison of time-averaged means. Local knowledge on extreme events, disease and landcover
change was correlated with climate data, showing that climatic effects of deforestation on Mabira FR during the 1970s and 80s are comparable to
recent climatic changes in unseasonal rainfall and drought. Monthly averages mask daily extremes.
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sources: 1a-12 (not present at FGD) and various farmers at FGD Najjembe, 12-10-08, areas affected:Sesse and Dangala adjacent to Mabira
Dr. Africano Kangiri, director CORI, personal conversation, August 2008
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Discussion: Farmers, coffee and the effects of climate change
Gradual changes and extreme climate events have been affecting farming in the area. Decrease in shade
cover is believed to have had a knock-on effect on climate, which testifies to the regulating function of not
only forest, but also shade tree cover across the region. Locally, farmers have few chances of tackling global
climate change. However, increasing tree cover on farms and the landscape can mitigate effects of floods and
drought, stopping land cover change can decrease soil carbon loss, and local efforts can feed back to global
climate regulation.
Factors affecting complex ‘systems phenomena’ like ecosystems and biodiversity are complex and not easy
to disaggregate. Whereas scientific knowledge can provide a piece in the puzzle at a time, local knowledge
rarely analyses single factors but sees the effect of a combination of factors, some of which are overlooked
by science. By listening to farmers in different areas we collated a range of topics important to them. Local
knowledge can give pointers to scientists for further research and enrich the understanding for drivers of
ecosystem change around Mabira Forest Reserve and hopefully, other comparable ecosystems.
Both local farmers and science acknowledge that coffee flowering and seed development, connected to the
length and frequency of seasons, are affected by seasonal changes. Dry periods are crucial for flowering and
fruit-set, and their increasing irregularity is already causing problems for coffee production. While rainfall
could be simulated by irrigation, and shade trees can improve microclimatic conditions310, droughts are
harder to mimic.311 It remains to be seen how coffee plants adapt to changing seasons and an increasing
frequency in low-quantity rains…
Some pathogens thrive in physical conditions created by climate extremes and take advantage of reduced
plant vigour. Disease outbreaks are not easily attributed and likely to have been caused or helped by a
combination of factors, across a range of biota of different phenologies312. Even socio-economic factors,
such as the neglect of coffee due to low prices, can influence plant vigour. A mutual relationship with other
organisms like mycorrhizae can benefit a plant’s resistance, or an increase in vectors may aid the spread of
disease. How crops react to pathogens relates to a range of biotic and abiotic factors. Although a match the
timing of disease with extreme climate may of course only be coincidence, long-term observations of an
increase in disease frequency suggests that climate extremes do indeed play a role in vulnerability to disease,
which can have a devastating effect on agriculture and thus should be taken seriously.
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Lin 2007
Dr Africano Kangiri, director of CORI, personal communication
Stenseth and Mysterud 2002
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Fig. 41 The drying of the river Se

Fig. 40 AKT causal diagram: Farmers’ knowledge on the micro-climatic benefits
of intercropping shade trees with coffee
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6

Conclusion

The combination of factors
This research has attempted to engage local knowledge to show and discuss some synergies in Ecosystem
Services and trade-offs made in coffee agroforestry systems. It indicated that coffee has become an
increasingly risky crop, where farmers once considered it a ‘a pole for support’, historically little affected by
pests and diseases and resiliant to neglect. On its own it can no longer be relied on – a sad fact that threatens
the structural diversity and continued existence of coffee agroforests, which conservationists value so highly.
Recently observed increases in the frequency and severity of disease and pest numbers appear to arise from a
combination of factors such as changes in seasons, landuse change and greater agrochemical usage. Loss of
Ecosystem Services reverberates across spatial scales. Shade coffee systems can mitigate some of these
effects locally and provide services beyond the farm itself, but individual farmers may see little short-term
gain from planting trees. Biodiversity is also threatened by the link of (agro) forestry to global markets,
unknowingly importing pathogens, invasive species and pests into a fragile ecosystem. Agricultural and
forestry institutions ought to gain more confidence in the potential of the richness of Uganda’s indigenous
flora which invariably integrate better and provide more Ecosystem Services than the exotic species often
promoted to farmers and advocated by government programs.
Perfecto et al (2005) suggest that "shade coffee certification programs offer the opportunity to link
environmental and economic goals" and provide a model for compensating farmers for yield loss through
cultivation of shade trees, balancing biodiversity preservation with production. If the aim is to source coffee
of high enough quality to warrant a premium, then increasing the role of farmers in quality control is
essential. Farmers will need to become more involved in the market chain. Despite their responsibilities as
farm managers, women are often ignored by agricultural extension, underepresented in meetings and rarely
included in decision-making processes. Where culture teaches women to be shy in presence of men, female
extension workers need to be employed to facilitate better integration of women.
In order to sustain the shade coffee buffer-zone around Mabira Forest Reserve and the services it provides, a
focus on yield and economic incentives from the sale of agricultural products cannot suffice. Diversification
needs to utilise the complexity of the cropping system without increasing the risk of crop failure by
advocating reliance on one crop. The trees most valuable to the ecosystem, return little direct income to the
farmer, which means that, by increasing the ecological value of this cropping system, the farmers lose out
financially in the short term. If persistence of shade coffee is desirable, then conditions need to be created
that can buffer risks and reward net input into the global pool of Ecosystem Service provision.
A sustainable future for agroforests will also have to find an institutional home. Managers and extension
workers will need to work with the farmers to make sure that what is proposed is appropriate for their needs.
Investments in agroforests may not yield immediate benefits, but will pay off over time. The most committed
farmers we found were those who had seen their trees grow on their family’s farm since they were little., and
with a cross generational perspective appreciated that “one does not just plant a tree for oneself…”.
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Some ideas
Ecotourism

Due to its proximity to Jinja and Kampala, Mabira FR has strong ecotourism potential. While extractive use
of the forest resources antagonises with ecosystem service provision, there is a synergy between ecotourism
and biodiversity.313 Community based eco-tourism developments could increase the stake local people have
in managing their farms biodiversity and preserving the forest, and also provide attractive jobs for young
people as an alternative to cutting trees for charcoal.
Trade-offs: CO2 emissions through additional air travel accelerates climate change
Tree seedlings

Agroforests, which are analogous to forests, can provide the right climatic conditions to grow forest trees. This
may generate income and encourage rejuvenation with native species. At present, farmers are rarely aware of
propagation of indigenous species, yet some have the perfect climatic conditions to grow them. Such assets may
also be of interests to institutions, which don’t deal in crops, but whose remit it is to protect the forest.
An exchange of knowledge, institutional goodwill and collaboration could prove useful in this respect.
Eco-friendly local coffee products!

Traditional smoked coffee berries may be of interest to the speciality coffee market, providing a low-volume,
value-added coffee product utilizing the special skills of women, increasing their involvement and self worth
and decreasing the risk which comes from relying on large volume coffee harvests.

photo 32 pest damage on feral coffee near forest edge

313

the ‘phenologies’ included in the appendix can be used to indicate the best opportunities for seeing wildlife on farms
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Afterthought
Nature and culture and institutions: A chance for forest conservation?

Over 24 years ago, Charrier and Berthaud 314 pointed out the "great urgency for intensifying studies of the
still existent wild coffee populations, especially in those geographic areas where such populations are most
threatened by extinction." of which Uganda and Central Africa represent major areas for many diploid coffee
species. The value of wild and cultivated coffee genetic resources is echoed in Musoli et al.’s (2007) work
on the genetic basis for resistance to coffee wilt disease: "Results of diversity analyses and population
structure in our study established that Ugandan C. canephora are different from known diversity
groups, with high variability. This high diversity in Uganda, for both wild and cultivated populations,
points out the importance of Uganda in C. canephora diversity."315
Today most of Uganda's tropical forest cover has already been lost, and with it some of the genetic diversity
of its wild coffee. Mabira Forest Reserve, the last viable remnant of equatorial semi-deciduous tropical forest
in Uganda presents an important opportunity for the in-situ conservation of wild coffee in this forest type, for
which coffee farms form a buffer zone. The conservation of Coffea plant genetic resources is threatened by
the fact that "most managers and decision makers are unaware of the Coffea resources that occur in their
region, both within and outside of protected areas."316
(while many farmers, harvesting them as a wild resource, are well aware of them)
Coffea eugenides and Coffea canephora, and the related genus Psilanthus, which occur wild in Mabira
Forest Reserve317, present genetic resources for development of alternative cultivars in the future318. With
70% of 103 known Coffea species threatened with extinction, in-situ conservation of coffee is now more
urgent than ever319. To preserve this resource, those who want to benefit from wild resources for crop
improvement will invariably have to contribute to the conservation of their forest habitat in the near future.
Coffee is of high market value and it is a forest species. By way of its global economic importance, coffee
could achieve the linking of forest conservation and crop production across institutions, professions and
countries, encouraging responsibility for conservation of coffee in its wild habitat beyond the farm. Thus
coffee could become an ambassador for agroforestry and wild habitat conservation.
If coffee could help save the remaining African rainforests, then we have really achieved something!

314
315
316
317
318
319

Charrier and Berthaud 1985
Musoli et al 2007
Davis et al 2006
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Davis et al 2006
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Little helpers: Software and other stuff
Software used:

Adobe Photoshop
Adobe Acrobat
AKT5, version 4.6
Gimp
MS Excel
MS Powerpoint
MS Word (for my sins)
Neooffice
R
SPSS version 13 (for Mac)
Video editing software
Other stuff used:

AppleMac (two), PC (one small one), a Nikon D70 digital camera, and a Canon XM1 video camera
+ an Olympus digital voice recorder.
…and when all that failed:
Pen and paper.
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8 Appendix

Local knowledge sources (1)

Table 1 Local knowledge sources 1 / 2 : additional information on the sources quoted and their status within AKT, based on transcode identifier used throughout.
In order to avoid pseudo-replication, the format ‘ – daughter’, ‘ – husband’ (etc.) was used to identify different sources in the same household (SPSS output, 2 sheets)
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Local knowledge sources (2)

Table 2 Local knowledge sources 2 / 2 : additional information on the sources quoted and their status within AKT, based on transcode identifier used.
In order to avoid pseudo-replication, the format ‘ – daughter’, ‘ – husband’ (etc.) was used to identify different sources in the same household. (SPSS output, 2 sheets)
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Farmers’ knowledge on trees and their uses (3 sheets)

Table 3 Farmers’ knowledge on trees and their uses: information gathered in focus groups, page 1 of 3
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Table 4 Farmers’ knowledge on trees and their uses: information gathered in focus groups, page 2 of 3
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Table 5 Farmers’ knowledge on trees and their uses: information gathered in focus groups, page 3 of 3

103

Fig. 1 Map of Ntunda village,, area 2(a), produced during FGD and annotated after transect walk (September 2008)
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Fig. 2 Farm sketch of a
farm in Kateete, a forest
enclave. The farm has
been established for over
40 years, and the total area
is just 1.5 acres. Like many
small farms, it is heavily
intercropped with a
diversity of woody species
and climbers (‘balugu’
yam), which encourages
overyielding and provides a
refuge for wildlife. The
sketch shows the
associations of trees and
wildlife. (Anthill in yellow)
(source 2a-03)
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Fig. 3 Local knowledge on phenology pg. 1 / 3
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Fig. 4 Local knowledge on phenology pg. 2 / 3
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Fig. 5 Local knowledge on phenology pg. 3 / 3
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Fig. 6 Example of sheet used for gathering phenological information from farmers
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Example for scoring and ranking shade trees by an individual farmer (done as part of the interview)

Trees (miti)

Intercropped
with

Mutuba

Matooke, coffee

Leaves (ebikola) Quality of
good for soil
wood
fertilization
XXX
X

Uses

Muvule

Matooke, coffee

XX

XXX

Musizi

Not so good with
coffee, roots
compete with
matooke, can
make soil
infertile, needs
lots of water
Boundary tree

-

XX

-

Poles for
building
(roof), timber
(hard wood

Fruit trees
(bibala)
Mango miembe
Avocado

matooke

XXX

Fruits

coffee

Xx

Papaali

Coffee, matooke

X

Fruits,
medicine
Fruits

Not good
Not good

Fruits
Fruits

Poles,
Bark cloth

Musambya

Cooking,
firewood,
timber, poles
Firewood,
timber

(paw paw)

Ffene (kyenvw) In compound
oranges

Table 6 example for ranking and scoring trees for suitability for intercropping

source: 1a-10, 1a-10-daughter
village: Namasiga, Kinoni parish
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Farm sketches: the field o the left borders the forest. Intercropped with banana and coffee; far away from the farmer’s home, it has few fruit trees and some trees have been retained from
previous land cover. Durable kinowa (Jatropha curcas) is planted along the boundary (source 2a-11). The farm on the right is about 1km from the forest in Kateete. The farmer lives close to
his fields., whih are lightly intercropped. The sketch shows a variety of fruit trees planted nearby the homestead, and fields for sweet potato (‘Lumonde’) and beans (‘bijanjalo’) intercropped
with banana. The total amount of land is 3 – 4 acres. Wildlife was mainly associated with native tree species. The farmer was planning to cut his Musambia (red), which were drying out his
soil, and replant with mutuba (source 2a-07).

Fig. 7
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Farmer’s knowledge on CWD:
Reasons given for the Coffee Wilt disease:
• insects (few)
• don’t know (most)
• not insects but disease (many)
• disease brought by aeroplane spraying (some)
• god (some)
Coffee varieties affected by CWD:
• all the same (some)
• clonal more affected than others (some)
• local coffee less affected, some plants survived (some)
Areas and plants affected by CWD:
• comes from forest (some)
• cool (humid) areas
• no difference
• healthy plants in fertile soil
• trees with many berries
• areas of too much shade (advised by extension worker)
Seasons for CWD:
• rainy season
• effect greatest after drought
Symptoms:
• black berries (described by one farmer as a recent phenomenon)
• empty berries
• half-empty berries in local coffee, but empty berries with clonal coffee
• drying of whole plant
• roots look boiled
• black stem
• different from nematodes or munyera (ants)
How does it spread:
• from one tree to another
• from forest to coffee plot
• in soil
• touching affected tree and then healthy tree can transmit disease
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Action in response to coffee wilt disease:
• removing affected branches prolongs the life of the tree
• re-planting coffee in other places while putting other crops in affected areas
• cutting / thinning shade trees
• replanting with clonal coffee
• planting arabica coffee (which does not get affected by coffee wilt)
• replanting with seedlings from forest
• using seedlings from resistant plant which survived disease
• using dead trees for firewood despite extension advice
Actions in response to loss-of-livelihood due to coffee wilt:
• cutting trees for charcoal (in forest and at home)
• abandoning of coffee plot:
a) leaving land lie fallow
b) leaving management to women where it used to be men
c) clearing coffee plot for other uses (cash crops, grazing)
•

replacing whole coffee plot by other cash crops:
alternative crops: maize, rice, sugarcane, mairunji- (khat), tomatoes, beans
(often in conjunction with more intensive farming practices, cutting shade trees and using pesticide)

When CWD first started according to farmers:
1980s - Sesse, Dangala (adjacent to forest, 2 farms) area 1(a)
early 1990s- area 1(b) and 2(b)
1997 - Kateete, Nagojje and Ntunda (area 2(a))
2008 – 'new variant of disease': black berries instead of empty berries
(likely to refer to the shothole borer)
(Various dates given for Najjembe area)
Official date for confirmation of pathogen in Uganda: 1993
(source: Dr. Kangiri, CORI)
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Fig. 8 Forest Services / Dis-services FGD Ntunda Sept. 2008 (2 sheets)
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Fig. 9 Trees of importance for women. (Group activity) Ntunda,, September 2008

Fig. 10` Trees of importance to men sheet 1 of 2 (Group activity) Ntunda, September 2008
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Possible topics and questions for individual and group interviews
FGD
Could you draw a map of the area?
Your village, your shamba/compound in relation to the forest?
Socio-economic:
Division of labour/economic
Who does what? Men women Children? And who benefits from what?
(weeding, digging, fertilising, timber harvest, firewood, bananas, medicine, fruits, picking of coffee, selling of
coffee, fruits, bananas, livestock)
Climate:
Could you indicate to us the times the rains start? The dry season?
What tasks are related to
a) the rainy season
b) the dry season?
c) not seasonal
How does the climate affect you?
Have you experienced drought, floods, any other unusual weather?
Has there been an increase/decrease?
What happens when there is drought, floods? What happens to your soil, crops, coffee...trees?
Any insects increase/decrease?
The forest:
Who uses the forest? older/younger Men / women/ children
Do you go to the forest?
Do you get benefits from the forest?
Examples mentioned so far: Water spring, mushrooms, hunting, fishing, butterfly collecting, seedlings, fruit, timber,
firewood, charcoal, honey, bees
What services do you get from the forest? In which season?
Has the forest changed over the years? In what way?
How has that affected the services you get from the forest?
What animals do you find
a) in the forest
b) on your farm
Which animals on your farm come from the forest?
Are there any beneficial animals?
Animals:
Which animals – birds- reptiles – insects are
a) good
b) bad
c) have no effect
Are those animals related in any way?
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Which animals pollinate
a) your crops
b) your coffee
Have you noticed an increase/decrease?
Are there any animals you see only in the
a) wet
b) dry season?
c) at night
d) during day?
Is there an increase in pests/ insects/ diseases in the wet/dry season?
Have you experienced any changes
a) the forest?
b) in weather?
what do you relate them to?
Did you notice an increase/decrease in animals in relation to the weather?
What type of vegetation do you associate with these animals?
Rivers and streams:
Are there any services you derive from rivers and streams?
Do you fish?
Have you noticed an increase/decrease in fish? Water abundance? Quality?
Use of Agrochemicals:
Does anyone use agrochemicals?
What kind, since when, how often?
What is their effect?
What do you use for mosquitos?
Coffee:
What is the importance of coffee?
What do you think are the benefits the community derives from coffee?
Is there a cultural connection to coffee?
Do you go to the forest to harvest coffee?
pests:
Have you experienced any pests or diseases?
a) in general
b) in coffee
Increase/decrease?
What causes the drying of coffee?
Individual
What limits your productivity?
Do you have shade trees in your coffee?
Have they changed? What is good shade?

117

118

Sampling areas
distance to
Mabira Forest
Reserve
forest condition/
landscape cover

(1) Mabira-South
0-1km
5 km
area 1(a)
area 1(b)

(2) Mabira-West
0-1km
5 km
area 2(a)
area 2(b)

in close proximity
to encroached but
regenerating
tropical lowland
forest
some farms
adjacent to less
disturbed tall
tropical forest
individual
interviews and
mapping

lightly wooded
landscape, some
small natural and
plantation
woodlands,
separated from
MFR by extensive
sugarcane
plantations
individual
interviews

in close proximity to
tall tropical lowland
forest, disturbed for
timber (legal and
illegal) and charcoal
making,

small-scale
agricultural landscape
with some trees, some
separated from forest by
tea and sugarcane
plantations

major water courses
close by
FGD, transect walks,
mapping and
individual interviews

individual interviews

not confirmed
positive
(since forest
regenerating)

suspected but not
confirmed
positive but last 35 years change in
seasons

forest
dependence
(Ecosystem
services derived)

high:
Provisioning and
regulating
services

high: rainfall,
climate
low: provisioning
services

suspected but not
confirmed
since 10 yrs
negative- last 3-5
years change in
seasons and rainfall
high:
provisioning
services, regulating
services

changes in
landscape tree
cover (overall)

increase
(forest
regeneration)

decrease
(forest and farm)

first record of
CWD
main
Agroforestry
species
management
changes since
CWD

1980s (in Sesse
and Dangala)
Mutuba
(Ficus natalensis)

decrease of
woodlands,
increase of
plantations
1990s

high:
regulating
services
(rainfall, climate)
low: provisioning
services
river
decrease
(forest and farm)

1996

1990s

Albizia chinensis,
Mutuba
(Ficus natalensis)
maize, beans
tomatoes, retaining
vanilla

Mutuba
(Ficus natalensis)

Albizia chinensis,
Mutuba
(Ficus natalensis)
maize, beans retaining
vanilla, sale of timber
trees

methods
differences
presence of shot
hole borer
changes in
weather patterns

mairunji (khat),
maize, beans,
timber trees
wage labour
sugarcane

sugarcane, maize,
beans, tomatoes, rice,
retaining vanilla,
increase of cutting
forest trees for
charcoal

confirmed
(since Jan 2008)
since 10 yrs negativelast 3-5 years change in
seasons and rainfall

Table `7 Area characteristics
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Details on:
Area Differences
Cultivation
In area (1), large commercial sugarcane plantations stretch out from the forest, separating area 1(a) and 1(b). While
little sugarcane is grown on farms in sampling area (1), in area (2) many farmers have turned to cultivating sugarcane
to compensate for the loss of income after CWD and BWD. In area (2) some sugarcane is grown commercially,
although plantations are less extensive than in area (1). Albizia chinensis is more abundant on farms in sampling
areas 1(b) and 2(b) than in 1(a) and 2(a).
Changes in gender relations - Economic security
Many interviewees were hit hard by coffee- and banana wilt. The ‘drying of coffee disease’ (CWD) had an impact on
gender-relations and farm-management. After their cash crop dried repeatedly. men lost interest and abandoned coffee.
Management was taken over by women 1. Some men went looking for alternative employment2. Converting to
monocultures only becomes an option if the farmer has enough land: two acres of land or more,3 so at least one acre can
be set aside for the production of cashcrops like sugarcane, maize or beans. These monocultures require higher inputs
than the shade-grown coffee still favoured by the farmers – were it not for the high loss to CWD.

1

2a_FGD Kateete2,women_only,1a-FGD Najjembe
1a-FGD Najjembe
3
2a-FGD2-Nagojje
2
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Fig. 11 AKT causal diagram illustrating local knowledge on pollination

Pollination
The following causal diagram shows farmer’s understanding of the relationship between coffee flowering, pollination, rainfall and crop yield. Some of the
amounts are based on the experience of a spraying event (against Tsetse flies), which caused the decline of forest-based pollinators, especially bees and
bumblebees, by about 80%, resulting in a loss of crop yield by around 30-50%. The relationship between flowering, pollination and rainfall time, which needs to
be done in a small window while the flower is ready, predicts a potentially devastating effect on yields if the seasons get out of sink with the flowering and
pollination cycle of the plant.
The comment that the crop yield only declined by 30%, while the decline of bees and bumble bees was much higher suggests that there were other pollinators
not affected by the spraying of pesticide are also pollinating crops and coffee, although maybe not with the same efficiency, and they cannot respond fast enough
to short term fluctuations in bee populations to make up for the shortfall in pollination, although a large amount of pollination may have been carried out by kept
bees.
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