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Introduction

Many woody species depended on by people in the de-
veloping world are threatened by factors such as over-
exploitation or habitat conversion and are thus disappear-
ing. Rural and marginalized people, especially women 
(Upadhyay 2005), are highly dependent on woody plants 
for their subsistence and income generation (Marshall & 
Newton 2003). For example, in Ethiopia pastoralists de-
pend on Dobera glabra (Forssk.) Juss. ex Poir. for browse 
during the dry season (Tsegaye et al. 2009 ), while house-
holds in Cameroon earn about 2629 USD per annum from 
Gnetum africanum Welw. sales (Kiptot & Franzel 2011). 
Woody plants also provide environmental services that 
benefit communities such as flood control (Chan et al. 
2006) or climate change mitigation and building resilience 
in vulnerable regions (Pacala & Socolow 2004). The loss 
of trees/shrubs can therefore cause extensive suffering 
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Trees and shrubs are disappearing fast in anthropogenic 
landscapes of Uganda. In order to promote their conser-
vation on-farm, there is need to involve farmers. Farmers’ 
involvement in tree/shrub management requires a clear 
understanding of the households’ needs that trees can 
satisfy, the priority species to satisfy these needs, as well 
as tree management practices and challenges that hinder 
tree planting. This study was carried out to satisfy these 
information needs and to also determine species that are 
locally threatened. The study was conducted in selected 
villages of Arua and Kiruhura districts between June and 
October 2012 using an ethnobotanical approach. Our re-
sults indicate that farmers value tree products to satisfy 
household welfare needs of accessing food (edible fruits), 
generating income, and accessing construction wood. 
The species are multi-purpose, and the most preferred 
are Eucalyptus spp., Mangifera indica L., Persea amer-
icana Mill., Carica papaya L., Citrus limon (L.) Osbeck, 
Artocarpus heterophyllus Lam., Citrus sinensis (L.) Os-
beck, Annona senegalensis Pers., Pinus spp., and Tec-
tona grandis L.f. Most farmers maintain trees on their land 
in courtyards, backyard gardens, or crop fields and ranch-
es. Tree species are threatened by destructive harvesting 
and clearing land for agriculture. The key challenges to in-
tensification of tree cultivation are livestock damage, land 
shortage, drought, and lack of financial resources. Farm-
ers suggested that in order to strengthen tree planting, 
they should be provided with inputs including seedlings, 
chemicals, and tools. In conclusion farmers prefer exotic 
tree species to satisfy household needs. Intensification of 
tree management will need to address a number of chal-
lenges identified in this study.
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among people who rely on them to satisfy their needs and 
welfare (Shackleton et al. 2001), and loss of tree cover 
needs to be slowed down by actions that include growing 
and maintaining trees on-farm.

Effective tree growing requires full participation of farm-
ers. This is important because farmers own important re-
sources for tree growing such as land. Furthermore, farm-
ers make decisions regarding which species to maintain 
on their land based on assessments of how much they 
will benefit from growing a particular species and how 
such a species fits in the household’s labor and input re-
quirements (Dalle & Potvin 2004, Scherr 1995, Simons 
& Leakey 2004, Warner 1994). To enhance and encour-
age wider tree planting on-farm by farmers, therefore, the 
species that they value and which they want to grow and 
are ready to manage should be identified for wide-scale 
planting with scientific inputs and management practices 
(Dalle & Potvin 2004, Kahurananga et al. 1993). These 
are usually trees that satisfy household needs but which 
also have market potential and from which farmers can 
earn incomes to provide alternative sources of livelihood 
(Akinnifesi et al. 2008, Baldascini 2002, Gyau et al. 2012, 
Scherr 1995). Additionally, farmers prefer fast-growing 
tree species (Akinnifesi et al. 2008) and trees with mul-
tiple benefits such as Eucalyptus spp. (Dessie and Erkos-
sa 2011). According to Arnold and Dewees (1998), farm-
ers’ management and planting of trees increases under 
circumstances of declining supplies of tree products from 
forests to (1) meet growing demands for tree products, (2) 
to maintain agricultural productivity, and/or (3) to reduce 
and manage risk. Decisions to plant trees are influenced 
by factors such as agroecological characteristics of the 
area; land use practices; availability of labor, land, and 
tree tenure and control; and market growth for tree prod-
ucts such as poles, firewood, seedlings, and fruits (Arnold 
& Dewees 1995).

Additional important information is an understanding of 
tree management practices that include which species are 
managed by famers on their land. Such assessments indi-
cate which species are preferred by farmers and are actu-
ally managed by them and also the extent of tree manage-
ment. The expectation in this context is to find high value 
species that are deliberately planted or retained on-farm 
and that have high abundances in intensively managed 
landscapes. Conversely, low value species are expected 
to have low abundances and low distribution in anthropo-
genic landscapes. This project was conducted to deter-
mine (1) household needs that can be satisfied by trees, 
(2) the most preferred tree species and why they are pre-
ferred, (3) existing tree management practices, (4) exist-
ing challenges to tree planting, and (5) species that are 
locally threatened. Fieldwork for this study was conducted 
between June and October 2012 using an ethnobotanical 
approach.

Study Area

The study was conducted in selected villages of Manibe 
and Nyakashashara sub-counties, in Arua and Kiruhura 
districts, respectively. Kiruhura and Arua districts are lo-
cated in the Pastoral Rangeland zone in western Ugan-
da and the Savannah Grasslands zone of northwestern 
Uganda, respectively. Manibe is located at 3.1°N and 
30.9°E and Nyakashashara at 0.4°S and 31.1°E (Figure 
1).

The study area description for Kiruhura is based on a re-
view by Bloesch (2001). The topography of Kiruhura is 
comprised of smooth, rounded hilltops with gentle to mod-
erate slopes, valley bottoms, and wetlands. Rainfall is 
bimodal extending from March–May and (October)–No-
vember–December. The mean annual rainfall is 887 mm. 
Rainfall is rather unpredictable but with low inter-annual 
variability. The mean annual temperature is 22.9°C. Exist-
ing soil types are ferrisol, histosol, vertisol, and leptosol. 
The vegetation is classified as the Lake Victoria Regional 
Mosaic and has the following sub-types: encroached sa-
vanna with Acacia hockii De Wild. and thicket clumps, tree 
savanna dominated by Pappea capensis Eckl. & Zeyh., 
and grass savanna and tree savanna with Acacia gerrar-
dii Benth. The main land uses are a National Park, cattle 
ranching, and crop agriculture.

The Arua District according to Arua District Local Govern-
ment (2004) has a topography of rolling plains. The land-
scape around Manibe is classified as the Western High-
land occupying an altitudinal range of 1200–1800 masl. 
The rainfall of Arua is bi-modal, and the wettest months 
are normally August and September which receive 120 
mm/month. The average total rainfall is 1250 mm. The 
soils are predominantly ferralitic and sandy loams. The 
original vegetation of Manibe was described by Langda-
le-Brown et al. (1964) as dry Combretum savanna com-
prised of Combretum-Acacia-Hyparrhenia/Combretum-
Hyparrhenia plant communities and Vitellaria savannas 
with Vittelaria-Hyparrhenia plant communities.

The people of Arua District are ethnically Lugbara by 
tribe while those of Kiruhura are Banyankore. Kiruhura 
and Arua districts have populations exceeding 271,000 
and 565,000, respectively (UBOS 2002), and population 
growth rates of 3% per annum. The average farm size for 
Arua is 2 acres (range 0.25–7 acres) and 36 acres for Ki-
hura (range 1–250 acres) (data generated in this study). 
Almost all households (99%) use firewood and charcoal 
for cooking (UBOS 2002). The economy of Arua is built on 
agriculture which employs over 80% of the total popula-
tion. Family members constitute the single most important 
source of labor. Both food and cash crops are grown. The 
major food crops include cassava, beans, groundnuts, 
simsim, millet, and maize. Tobacco is the major cash crop 
and is the main source of livelihood for the majority of the 
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population in the district. The chief means of livelihood 
in Kiruhura is livestock rearing. Some farmers subsist by 
growing cooking bananas.

Methods

Data for this study were collected using an ethnobotanical 
approach. Respondents were selected using a multi-
stage sampling procedure based on the local administra-
tive units. The local administrative units in Uganda, from 
the district level as the highest, are county, sub-county, 
parish, and village. One county was randomly selected 
from within the district. In turn, three sub-counties were 
randomly selected from the county, three parishes from 

a sub-county, and three villages from each parish. In ev-
ery village, a list of all inhabitants was generated to use 
as a sampling frame with the help of the local area politi-
cian (Local Council I, Chairperson). Household samples 
were randomly distributed between the different genders. 
In this way 90 households were randomly selected in Arua 
and 91 in Kiruhura. The sample, overall, included 95 wom-
en and 86 men. These techniques are described by NRI 
(1996), Martin (1995), Sarantakos (2005), and Sheil et al. 
(2002). A token of appreciation was paid to every respon-
dent after the interview to compensate for their time (see 
Van Den Brakel et al. 2006).

For every selected household, we interviewed the house-
hold head using structured open- and closed-ended ques-

Figure 1. Location of study districts in selected villages (M: Manibe and N: Nyakashashara) of Arua and Kiruhura, 
Uganda, where the woody species were documented.
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tionnaires in face-to-face interviews. To determine the 
most preferred woody species, every respondent was 
asked to list at least 10 species that he/she considered 
useful. Additional data were collected on species sold, ex-
isting tree management practices, constraints people face 
when managing trees, opportunities that exist for tree 
management, and status of tree ownership at the home-
stead level. Lastly, respondents were requested to list 
species that are becoming locally scarce, those that are 
becoming abundant, and the factors that have contributed 
to these changes. Demographic data were collected for 
all respondents and direct observations made on issues 
relevant to the study objectives, such as destructive har-
vesting of trees and vegetation types. We also conducted 
group interviews in each district to determine household 
needs for trees. Plant voucher specimens were collected 
and identified by staff of Makerere University Herbarium 
(MHU). The specimens were indexed as AN.

All survey data were entered in a spreadsheet, checked 
for errors, and edited before analysis. Frequencies were 
generated by the pivot tool in Microsoft Excel 2007. To 
determine the priority species we computed a use value 
by summing the number of times a given value was men-
tioned for a given species and dividing the summed value 
by the number of all respondents, 

Vs =      

whereby Vs is the use value for a species s; fi is the num-
ber of times a given value is mentioned for species s by 
respondents; and n is the total number of respondents. 
For example Ziziphus abyssinica A.Rich. was mentioned 
5, 3, 1, and 2 times for use as a source of wood for fire-
wood, fencing poles, charcoal, and craft, respectively. 
The respective use values for the above uses are 0.028, 
0.017, 0.006, and 0.011, with a total Vs of 0.061. From this 
analysis species importance can be compared by individ-
ual use values. Furthermore, for every species the most 
important value can also be determined. For Z. abyssinica 
the most important value is that it is a source of firewood. 
A summary of this computation is shown in Table 1.

The use value was modified from that proposed by Philips 
& Gentry (1993) who proposed asking the same person 
several times about the same species. We instead consid-
ered the number of times a species was reported by dif-
ferent people. No attempt was made to weight species by 
major or minor values. We excluded species mentioned 
by fewer than 10 respondents in the use value analysis.

Table 1. Example of computation of use values for Ziziphus abyssinica A. Rich. in selected villages of Arua and Kiruhura, 
Uganda.

Value Firewood Fencing Charcoal Crafts Total
Number of times value is mentioned 5 3 1 2
Use value 0.028 0.017 0.006 0.011 0.061

Table 2. Ranked household needs that farmers feel can 
be satisfied by tree products in selected villages of Arua 
and Kiruhura, Uganda. The needs are ranked with 1 as 
the most important need.

Needs Arua Kiruhura
Food (edible fruits) 1 1
Building (poles) 2
Income generation 3 2
Environmental protection 4 4
Wind break 5
Firewood 6 5
Future generation 7
Shade 8 3
Timber 9
Medicine 10 4
Maintain soil structure 
and fertility

5

fi
nΣ

Results

Respondents interviewed in this study belonged to differ-
ent ethnic backgrounds, with the Banyankole (95%) and 
Lugbara (69%) as the dominant tribes in Kiruhura and 
Arua districts, respectively. The respondents appear to be 
socially and economically marginalized based on the low 
level of formal education; most respondents (85%) had 
attained only primary level education. Respondents’ main 
source of livelihood was crop (61%) and livestock (28%) 
farming. The average age of the respondents was 42 
years (range 18–84 years). Most respondents belonged to 
male-headed homesteads (87%) and were almost exclu-
sively Christians. Farmers’ plot sizes had a median area 
of two acres in Arua (range 0.25–7 acres) and 36 acres in 
Kiruhura (range 1–250 acres). Most respondents (84%) 
owned the land that they farmed on. Those who did not 
own land subsisted on land belonging to their relatives.

Priority species

During the group interviews we determined that the prior-
ity needs that farmers desired to be satisfied from trees 
(see Table 2). Respondents in this study mentioned 138 
species that they considered to be useful. There were dif-
ferences in species mentioned and also frequencies of 
mention by district. We distinguish in this study between 
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Table 3. Species that farmers wish to plant in the future 
in selected villages of Arua and Kiruhura, Uganda. Only 
species mentioned by nine or more respondents are 
shown.

Species Arua Kiruhura Total
Eucalyptus spp. 61 52 113
Mangifera indica L. 46 29 75
Persea americana 
Mill.

54 19 73

Artocarpus 
heterophyllus Lam.

43 12 55

Carica papaya L. 23 8 31
Citrus sinensis (L.) 
Osbeck

5 23 28

Citrus limon (L.) 
Osbeck

25 25

Pinus spp. 3 12 15
Annona 
senegalensis Pers.

12 12

Tectona grandis L.f. 9 9

useful species mentioned by all respondents and prior-
ity species determined after analysis of the data. We de-
termined priority species by combining species with the 
highest use value (Appendix 1) with species that farmers 
are willing to plant in the future and/or those that are cur-
rently sold. From this analysis, the 10 priority species that 
farmers value most are reported in Table 3. Annona sen-
egalensis Pers, Pinus spp., and Tectona grandis L.f. were 
not frequently mentioned among useful species, but farm-
ers frequently mentioned them among the species they 
wished to plant in the future.

Species mentioned by 10 or more respondents and their 
computed use values are shown in Appendix 1. This 
means that the most valued species are appreciated for 
their edible fruit, as based on their prioritized use values. 
The priority species are multipurpose, with Eucalyptus 
spp. having the largest number of uses. Pinus spp., Eu-
calyptus, and T. grandis are valued for their (construction) 
wood and timber. All species except Carica papaya L. can 
be used as firewood, but the topmost firewood species 
are Eucalyptus spp. All priority species are introduced but 
naturalized, existing as semi-wild. By semi-wild we mean 
species that are self-regenerating and are minimally af-
fected by landscape use by farmers.

Some tree products are sold to earn incomes. Edible fruits 
are the most commonly sold tree products. The commonly 
sold species are Persea americana Mill., Eucalyptus spp., 
Mangifera indica L., Artocarpus heterophyllus Lam., C. 
papaya, Citrus sinensis (L.) Osbeck, and Citrus limon (L.) 
Osbeck. Poles of Eucalyptus spp. are sold by farmers in 

Arua District. The products are sold at farmers homes (n 
= 94; 52%) while poles are sold in designated markets (n 
= 73; 40%). It was not easy to determine the frequency 
of selling products, apart from edible fruit that are sold 
twice a year on average following seasonal availability. 
Everybody, including children, can sell tree products, for 
the two study areas combined, although adults are more 
involved (women 43%, men 42%, children 15%).

Availability of tree species

We determined the availability of woody species based 
on respondents’ perceptions and through an ecologi-
cal inventory. In the surveys we asked respondents to 
list species that are known to be scarce or are declin-
ing and those that are increasing or becoming abundant. 
For each species we compared frequencies (decreas-
ing/increasing) and took the greater of the two frequen-
cies to come up with the availability status of a species 
(Table 4). Based on respondents’ perceptions, 7 of the 
10 priority species (all edible fruit trees) are abundant or 
available in Arua District, but not in Kiruhura. The other 
three species are scarce in both districts. Species that 
are perceived to be abundant in Kiruhura are mostly in-
digenous and not priority species. Abundance of spe-
cies is attributed to easy natural regeneration (26%). 
Other factors include planting (23%) or protection (17%) 
by farmers when found growing naturally. Additional fac-
tors are that such species are either not exploited or are 
exploited at very low intensities (17%) or their seedlings 
are readily available (6%). Conversely, species known 
to be disappearing appear not to be planted or not to be 
protected by farmers.

Overall, trees face many threats, key among which is 
destructive exploitation to get products such as fuel-
wood (69.5%), clearing land for agriculture (19%), pests 
(8%), and destruction by wild animals (3%).

Tree management

Respondents in the study area are interested in main-
taining trees and are actively involved in their planting 
and management. All respondents who participated in 
this study had planted a tree in the last five years and 
were willing to plant more in the future. When asked 
which species they wished to plant in the future, they 
mentioned the species shown in Table 4. The list is 
made up mostly of edible species, such as M. indica. It 
also includes Eucalyptus spp., valued for poles for build-
ing, for firewood, and for income generation. The com-
mon tree management practices included protecting ju-
venile trees against damage (39%), planting (39%), or 
pruning to encourage re-sprouting (8%).
Trees are primarily propagated from seedlings prepared 
by farmers or purchased from nursery gardens (Tables 
5, 6). Trees are primarily planted in cultivated areas (Ta-
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Table 4. Woody species availability status based on respondent perceptions in selected villages of Arua and Kiruhura, 
Uganda. The statuses were evaluated on the balance of frequencies of perceptions of scarcity and abundances by 
respondents. Exotic species are those species that were introduced but which cannot regenerate without farmer 
intervention, while naturalized species can regenerate and establish without farmer intervention. Status: abundant (A), 
declining (D). History of introduction and adaptability: introduced (IT), naturalized (N), indigenous (ID), exotic (E).

Plant name

Abundant Scarce
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Eucalyptus spp. 91 8 99 3 30 33 A IT
Mangifera indica L. 68 8 76 11 8 19 A N
Persea americana Mill. 50 6 56 5 1 6 A N
Searsia natalensis (Bernh. ex C.Krauss) F.A.Barkley 56 56 1 1 2 A ID
Acacia hockii De Wild. 39 39 10 10 A ID
Acacia gerrardii Benth. 35 35 4 4 A ID
Grewia spp. 28 28 5 5 A ID
Artocarpus heterophyllus Lam. 25 1 26 5 5 10 A N
Acacia sieberiana DC. 22 22 7 2 9 A ID
Albizia coriaria Welw. ex Oliv. 22 22 A ID
Carica papaya L. 18 3 21 2 1 3 A N
Olea europaea subsp. cuspidata (Wall. & G.Don) Cif. 21 21 3 3 A ID
Markhamia lutea (Benth.) K.Schum. 15 15 2 2 A ID
Vepris nobilis (Delile) Mziray 14 14 2 2 A ID
Citrus limon (L.) Osbeck 13 13 4 4 A N
Carissa spinarum L. 10 10 6 1 7 A ID
Ficus spp. 9 9 3 3 A ID
Scutia myrtina (Burm.f.) Kurz 9 9 1 1 A ID
Ekyikobokobo 8 8 A ID
Annona senegalensis Pers. 6 6 1 1 A ID
Euphorbia conspicua N.E.Br. 6 6 A ID
Lantana camara L. 6 6 A N
Omunyinya 6 6 A ID
Citrus sinensis (L.) Osbeck 4 1 5 11 11 D N
Combretum molle R.Br. ex G.Don 3 3 13 5 18 D ID
Pinus spp. 1 1 3 13 16 D E
Terminalia brownii Fresen. 5 5 12 12 D ID
Tamarindus indica L. 3 3 7 7 D ID
Ximenia americana L. 1 1 4 1 5 D ID

ble 7). The responsibility of managing trees is shared by 
all family members, including children, with adults taking 
the greatest share of the responsibility (Table 8). Trees 
are maintained in crop fields/livestock farms, around the 
home, in the home-garden, or the compound. Few re-
spondents receive information on tree planting, but for 
those who do, their chief source of information is the radio 

(50%) or the British American Tobacco company in Arua 
(16%), or from other community members (16%).

Trees are owned by men in the family. However, other 
community members have usufruct rights to all tree prod-
ucts including edible fruits, poles, and fuelwood. With 
such widespread easy access to tree products it is proba-
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bly difficult to sell tree products amongst community mem-
bers, and clients have to come from outside the villages.

Constraints against tree planting

Farmers who did not plant trees were asked to give rea-
sons that constrain their tree planting activities, and ac-
cording to them, the major reasons are livestock or wild 
animal destruction of trees (20%), land shortage (19%), 
drought (18%), and lack of money to manage trees (12%). 
Destruction of trees by animals and drought were men-
tioned most frequently by people of Kiruhura District. 
Kiruhura is a pastoral community close to a National Park 
in an area of low rainfall where farmer livelihoods are de-
pendent on livestock rearing. Kiruhura farmers own large 
plots of lands, and land shortage was more frequently 
mentioned by farmers in Arua than in Kiruhura District. 
Additional frequently mentioned factors were pest infes-
tations (10%), lack of seedlings (8%), and lack of labor 
(5%).

Respondents made suggestions for improving tree cov-
er that included protection of trees against destruction 
(40%), promotion of tree planting (32%), and employing 
good agronomical practices (16%). When asked which 
help they wished for strengthen their tree planting ability, 
they requested access to seedlings (30%), financial ser-
vices (22%), agricultural inputs such as pesticides (18%), 
and land (6%).

Discussion

Tree values and priority species

Effective tree planting in anthropogenic landscapes re-
quires close collaboration with farmers because farmers 
control important inputs for tree planting such as land and 
also make decisions such as whether trees should be 
planted on their land or not and which species should be 
planted and managed. According to the livelihood strategy 
theory, such decisions are influenced by the existing fam-
ily needs and availability of capital, labor, and land (Scherr 
1995, Warner 1995). Farmers’ participation is also influ-
enced by the existing tree management practices and 
systems, agroecological conditions, and constraints to 
tree planting.

In this study we have determined the key needs farmers 
want to satisfy by growing and managing trees: the pro-
duction of edible fruits, opportunities for income genera-
tion, and increased access to construction wood, in that 
order of decreasing importance. There were differences in 
species mentioned and the frequencies of mention for the 
species between the two study districts, most probably 
owing to geographical and cultural differences. We have 
also prioritized 10 species that farmers value most, and 
these are mostly exotic, edible fruit trees. Farmers’ house-
hold needs to be satisfied by trees in our study are simi-

Table 5. Tree germplasm in selected villages of Arua and 
Kiruhura, Uganda.

Germplasm Arua Kiruhura
Seedlings 299 89
Stem cuttings 17 7
Wildings 2
Root suckers 1

Table 6. Tree sources in selected villages of Arua and 
Kiruhura, Uganda.

Source Arua Kiruhura
Bought (seedlings/seeds) 143 25
My land (seeds and wildings) 58 27
Neighbor 76 31
Self 32 13
British American Tobacco 15
Relative 12
Non-Governmental 
Organizations

5

Roadside 5
Bushland 1
National Agricultural 
Advisory Services

1

School 1
Sub county 1

Table 7. Land use unit where trees are planted in selected 
villages of Arua and Kiruhura, Uganda.

Land use unit planted on Kiruhura Arua
Court yard 56 160
Field garden 52 122
Backyard 2 100
Livestock farm 161
Forest 1
Hedge 9
School courtyard 6

Table 8. Family members responsible for planting in 
selected villages of Arua and Kiruhura, Uganda.

Responsible for tree planting Arua Kiruhura
Husband 68 51
Wife 38 28
Children 19 12
Hired labor 3 9
Administration 1
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lar to those reported for farmers elsewhere. For example 
farmers in east and southern Africa reportedly planted ex-
otic/introduced edible fruits trees (Warner 1995). Addition-
ally, species similar to those prioritized here have been 
highlighted in other parts of Uganda. For instance, Tabuti 
(2012) in his inventory in Balawoli District came up with 
similar species to those reported here. Eucalyptus spp., 
the most important firewood species in this study, was pri-
oritized as one of the most suitable species for commer-
cialization for firewood by Baldascini (2002). Species that 
are valued in many parts of the country lend themselves 
to rapid acceptance by farmers over the whole country 
and should be prioritized over other species in reforesta-
tion or afforestation programs.

An additional characteristic of the priority species is that 
they are multipurpose and are valued in different contexts 
including use as food (edible fruits), firewood, and income 
generation. Multipurpose species are preferred over sin-
gle-use species because they provide better options to 
satisfy different household needs and offset household 
vulnerabilities to changing market conditions (Scherr 
1995).

Tree management and challenges

In this study we have determined the tree management 
system and existing challenges to tree planting. Farmers 
are interested in planting trees and as shown above are 
interested in exotic fruit trees. Trees are managed and 
maintained by adult members in the household around 
the homestead in the courtyard or the backyard and in 
crop fields and livestock farms. They are not maintained 
in farm borders, albeit an important land use unit in farm-
er-inhabited landscapes. Farm borders or hedgerows are 
used by Kenyan farmers with little land (Backes 2001).

The key challenges to tree management included live-
stock and/or wild animal destruction of trees, especially in 
Kiruhura, a pastoral area. Livestock damage is a common 
limiting factor to tree planting and one which forces farm-
ers to manage and plant trees in protected areas around 
homesteads such as in the homegarden, compound, or 
other protected areas. Thus planting of trees near the 
homestead reflects scarcity of land on the one hand or a 
strategy to protect trees against livestock browsing on the 
other (Arnold & Dewees 1995). Another common solution 
to the challenge of livestock grazing of trees is to plant 
species that are not favored by livestock such as A. hockii 
(considered a weed in Kiruhura).

The other key challenges negatively affecting farmers’ 
tree planting activities are land shortage, drought, lack of 
financial resources (capital) to manage trees, pests, lack 
of seedlings, and labor. Labor restrictions are expected to 
result in increased tree planting because intensification of 
tree planting is an attractive option for farmers with large 
land holdings and no labor to manage the land or super-

vise crop production (Arnold & Dewees 1995). Farmers 
with little labor have problems managing crops and find it 
easier to plant trees which have fewer constraints for la-
bor and inputs. For such farmers, tree planting increases 
productivity of idle land while securing the tenure of the 
holding.

Conclusions

Farmers of Kiruhura and Arua districts are interested in 
planting trees to get access to edible fruits and construc-
tion wood to increase opportunities for income generation. 
Ten woody species out of 138 useful ones have been pri-
oritized in this study. The priority species are introduced, 
multipurpose, and valued mostly for their edible fruits. 
Timber is not among the products desired among the pri-
ority species in the study communities. Some species 
such as Eucalyptus spp. have income-generating poten-
tial, and their products are sold in the area and generate 
incomes for farmers. The market for tree products, espe-
cially edible fruits, is small and informal, and there is need 
to develop it.

Farmers are interested in tree planting and are actively in-
volved. Trees are managed in home gardens, courtyards, 
and crop fields and livestock farms. Farm borders, an im-
portant land use unit for tree planting, is not exploited in 
the study area. The key challenges to tree planting are 
livestock or wild animal destruction of trees, land short-
age, drought, and lack of money. An opportunity to over-
come these challenges exists in the positive policy envi-
ronment, e.g., the National Development Plan of Uganda 
(National Planning Authority 2010) and institutions such 
as National Forestry Authority (NFA) or the Sawlog Plan-
tation Grant Scheme (SPGS).

Recommendations

We recommend that the priority list of trees identified here 
forms the focus of re/afforestation programs in anthropo-
genic landscapes of Uganda and that alley or border crop-
ping should be promoted to overcome the challenge of 
land scarcity. The markets for edible fruits needs to be 
developed but is hampered by inadequate information on 
aspects such as value chain and main actors. There is 
need therefore to conduct a market study to determine 
the market value chain of tree products in these and other 
parts of Uganda as a means to improve the marketing of 
tree products. This will strengthen tree products markets 
and provide a decent return on tree management invest-
ment.

Community level tree nurseries need to be established 
to extend access to seedlings of priority tree species. 
Further research on propagation behavior of, and prov-
enance studies on, woody species, especially indigenous 
ones, should be conducted to determine the best stock to 
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use to improve production of seedlings. It will also be im-
portant to determine why species such as P. americana 
and C. papaya are not common in Kiruhura District.

Acknowledgments

We extend our thanks to the people of Arua and Kiruhura 
districts for sharing their knowledge with us. We appre-
ciate the International Foundation for Science (grant No. 
S/4644-2) for funding this project. Makerere University 
provided additional logistical support.

Literature Cited

Akinnifesi, F.K., G. Sileshi, O.C. Ajayi, P.W. Chirwa, F.R. 
Kwesiga & R. Harawa. 2008. Contributions of agroforest-
ry research and development to livelihood of smallholder 
farmers in southern Africa: 2. Fruit, medicinal, fuelwood 
and fodder tree systems. Agricultural Journal 3(1):76–88. 
http://medwelljournals.com/abstract/?doi=aj.2008.76.88

Arnold, J.E.M. & P.A. Dewees, eds. 1995. Tree Manage-
ment In Farmer Strategies: Responses to agricultural in-
tensification. Oxford University Press, Oxford, U.K.

Arua District Local Government. 2004. District State of 
Environment Report, Arua. Arua District Local Govern-
ment, Arua, Uganda.

Backes, M.M. 2001. The role of indigenous trees for 
the conservation of biocultural diversity in tradition-
al agroforestry land use systems: The Bungoma case 
study: In-situ conservation of indigenous tree spe-
cies. Agroforestry Systems 52(2):119–132. dx.doi.
org/10.1023/A:1010685317405

Baldascini, A. 2002. Income Generating Opportunities 
Arising from Natural Ecosystems in Uganda: An over-
view. Strategic Criteria for Rural Investments in Productiv-
ity (SCRIP) Program of the USAID Uganda Mission. The 
International Food Policy Research Institute, Washington, 
D.C., U.S.A., and The Forest Sector Co-ordination Secre-
tariat, Kampala, Uganda.

Bloesch, U. 2001. The Dynamics of Thicket Clumps in 
the Kagera Savanna Landscape, East Africa. Ph.D. the-
sis (No. 14386), Eidgenössische Technische Hochschule 
Zürich, Zürich, Switzerland.

Chan, K.M.A., M.R. Shaw, D.R. Cameron, E.C. Un-
derwood & G.C. Daily. 2006. Conservation planning for 
ecosystem services. PLoS Biology 4(11):e379. dx.doi.
org/10.1371/journal.pbio.0040379

Dalle, S.P. & C. Potvin. 2004. Conservation of useful plants: 
An evaluation of local priorities from indigenous commu-
nities in Eastern Panama. Economic Botany 58(1):38–57. 

dx.doi.org/10.1663/0013-0001(2004)058[0038:COUPAE]
2.0.CO;2

Dessie, G. & T. Erkossa. 2011. Eucalyptus in East Africa: 
Socio-economic and environmental issues. Planted For-
ests and Trees Working Papers FP46/E. Forestry Man-
agement Team, Food and Agriculture Organization of the 
United Nations, Rome, Italy.

Gyau, A., M. Chiatoh, S. Franzel, E. Asaah & J. Donovan. 
2012. Determinants of farmers’ tree planting behaviour in 
the north west region of Cameroon: The case of Prunus 
africana. International Forestry Review 14(3):265–274. 
dx.doi.org/10.1505/146554812802646620

Kahurananga, J., Y. Alemayehu, S. Tadesse & T. Bekele. 
1993. Informal surveys to assess social forestry at 
Dibandiba and Aleto Wendo, Ethiopia. Agroforestry Sys-
tems 24(1):57–80. dx.doi.org/10.1007/BF00705268

Kiptot, E. & S. Franzel. 2011. Gender and Agroforestry in 
Africa: Are women participating? ICRAF Occasional Pa-
per No. 13. World Agroforestry Centre, Nairobi, Kenya.

Langdale-Brown, I., H.A. Osmaston & J.G. Wilson. 1964. 
The Vegetation of Uganda and Its Bearing on Land-Use. 
Government of Uganda, Entebbe, Uganda.

Marshall, E. & A.C. Newton. 2003. Non-timber forest prod-
ucts in the community of El Terrero, Sierra de Manantlán 
Biosphere Reserve, Mexico: Is their use sustainable? Eco-
nomic Botany 57(2):262–278. dx.doi.org/10.1663/0013-
0001(2003)057[0262:NFPITC]2.0.CO;2

Martin, G.J. 1995. Ethnobotany: A methods manual. Peo-
ple and Plants Conservation Series. Wiley, Chichester, 
U.K. 

National Planning Authority. 2010. National Development 
Plan (2010/11 - 2014/15). Kampala, Uganda.

NRI. 1996. Participatory Rural Appraisal: A manual on is-
sues, principles and tools.  Workshop conducted by SSD.  
Natural Resources Institute, Kent, UK.

Pacala, S. & R. Socolow. 2004. Stabilization wedges: 
Solving the climate problem for the next 50 years with cur-
rent technologies. Science 305(5686):968–972. dx.doi.
org/10.1126/science.1100103

Phillips, O. & A.H. Gentry. 1993. The useful plants of Tam-
bopata, Peru: I. Statistical hypotheses tests with a new 
quantitative technique. Economic Botany 47(1):15–32. 
dx.doi.org/10.1007/BF02862203

Sarantakos, S. 2005. Social Research. Palgrave Macmil-
lan, New York, New York, U.S.A.

http://dx.doi.org/10.17348/era.14.0.049-061
http://medwelljournals.com/abstract/?doi=aj.2008.76.88
http://dx.doi.org/10.1023/A:1010685317405
http://dx.doi.org/10.1023/A:1010685317405
http://dx.doi.org/10.1371/journal.pbio.0040379
http://dx.doi.org/10.1371/journal.pbio.0040379
http://dx.doi.org/10.1663/0013-0001(2004)058[0038:COUPAE]2.0.CO;2
http://dx.doi.org/10.1663/0013-0001(2004)058[0038:COUPAE]2.0.CO;2
http://dx.doi.org/10.1505/146554812802646620
http://dx.doi.org/10.1007/BF00705268
http://dx.doi.org/10.1663/0013-0001(2003)057[0262:NFPITC]2.0.CO;2
http://dx.doi.org/10.1663/0013-0001(2003)057[0262:NFPITC]2.0.CO;2
http://dx.doi.org/10.1126/science.1100103
http://dx.doi.org/10.1126/science.1100103
http://dx.doi.org/10.1007/BF02862203


Ethnobotany Research & Applications58

http://dx.doi.org/10.17348/era.14.0.049-061

Scherr, S.J. 1995. Meeting household needs: Farmer 
tree-growing strategies in western Kenya. Pp. 141–173 
in Tree Management in Farmer Strategies: Responses to 
agricultural intensification. Edited by J.E.M. Arnold & P.A. 
Dewees. Oxford University Press, Oxford, U.K.

Shackleton, S.E., C.M. Shackleton, T.R. Netshiluvhi, B.S. 
Geach, A. Ballance & D.H.K. Fairbanks. 2001. Use pat-
terns and value of savanna resources in three rural villag-
es in South Africa. Economic Botany 56, 130-146.

Sheil, D., R.K. Puri, I. Basuki, M. van Heist, M. Wan, N. 
Liswanti, Rukmiyati, M.A. Sardjono, I. Samsoedin, K. Sidi-
yasa, Chrisandini, E. Permana, E.M. Angi, F. Gatzweiler, 
B. Johnson & A. Wijaya. 2002. Exploring Biological Di-
versity, Environment and Local People’s Perspectives in 
Forest Landscapes: Methods for a multidisciplinary land-
scape assessment. Center for International Forestry Re-
search, Jakarta, Indonesia.

Simons, A.J. & R.R.B. Leakey. 2004. Tree domes-
tication in tropical agroforestry. Agroforestry Sys-
tems 61–62(1–3):167–181. dx.doi.org/10.1023/
B:AGFO.0000028997.74147.f9

Tabuti, J.R.S. 2012. Important woody plant species, their 
management and conservation status in Balawoli Sub-
county, Uganda. Ethnobotany Research and Applications 
10:269–286.

Tsegaye, D., S.R. Moe & M. Haile. 2009 Livestock brows-
ing, not water limitations, contributes to recruitment failure 

of Dobera glabra in semiarid Ethiopia. Rangeland Ecolo-
gy & Management 62(6):540–549. dx.doi.org/10.2111/08-
219.1

UBOS (Uganda Bureau of Statistics). 2002. The 2002 
Uganda Population and Housing Census: Population size 
and distribution. Uganda Bureau of Statistics, Kampala, 
Uganda.

Upadhyay, B. 2005. Women and natural resource man-
agement: Illustrations from India and Nepal. Natural Re-
sources Forum 29(3):224–232. dx.doi.org/10.1111/j.1477-
8947.2005.00132.x

Van Den Brakel, J.A., R. Vis-Visschers & J.J.G. Sch-
meets. 2006. An experiment with data collection modes 
and incentives in the Dutch Family and Fertility Survey for 
Young Moroccans and Turks. Field Methods 18(3):321–
334. dx.doi.org/10.1177/1525822X06287533

Warner, K. 1994. Selecting Tree Species on the Basis of 
Community Needs. Community Forestry Field Manual 5. 
Food and Agriculture Organization of the United Nations 
(FAO), Rome, Italy.

Warner, K. 1995. Patterns of tree growing by farmers in 
eastern Africa. Pp. 90–137 in Tree Management in Farm-
er Strategies: Responses to agricultural intensification. 
Edited by J.E.M. Arnold & P.A. Dewees. Oxford University 
Press, Oxford, U.K.

http://dx.doi.org/10.17348/era.14.0.049-061
http://dx.doi.org/10.1023/B:AGFO.0000028997.74147.f9
http://dx.doi.org/10.1023/B:AGFO.0000028997.74147.f9
http://dx.doi.org/10.2111/08-219.1
http://dx.doi.org/10.2111/08-219.1
http://dx.doi.org/10.1111/j.1477-8947.2005.00132.x
http://dx.doi.org/10.1111/j.1477-8947.2005.00132.x
http://dx.doi.org/10.1177/1525822X06287533


Tabuti et al. - Locally Preferred Woody Species and Their Management i 
Kiruhura and Arua Districts, Uganda

http://dx.doi.org/10.17348/era.14.0.049-061

59

http://dx.doi.org/10.17348/era.14.0.049-061


Ethnobotany Research & Applications60

http://dx.doi.org/10.17348/era.14.0.049-061

Appendix 1. Important tree species of Arua and Kiruhura districts and their use values. Only species mentioned by 10 
or more respondents in interviews are shown. The highest use values are highlighted in red font.
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Eucalyptus spp. 1.07 0.01 0.01 0.38 0.01 0.01 0.01 0.01 0.27 0.01 0.11

Mangifera indica L. 0.88 0.72 0.06 0.08

Persea americana Mill. 0.73 0.01 0.6 0.03 0.1

Carica papaya L. 0.45 0.38 0.01 0.04

Citrus limon (L.) Osbeck 0.44 0.33 0.01 0.09

Artocarpus heterophyllus Lam. 0.44 0.31 0.01 0.1

Markhamia lutea (Benth.) K.Schum. 0.43 0.01 0.11 0.15 0.01 0.01

Grewia spp. 0.3 0.01 0.04 0.01 0.03 0.01

Acacia gerrardii Benth. 0.29 0.01 0.03 0.01 0.01 0.09

Searsia natalensis (Bernh. ex C.Krauss) 
F.A.Barkley

0.28 0.02 0.02 0.01 0.01 0.01 0.01 0.06

Psidium guajava L. 0.28 0.01 0.23 0.02 0.03

Acacia sieberiana DC. 0.23 0.01 0.01 0.01 0.01 0.02 0.01 0.1

Albizia coriaria Welw. ex Oliv. 0.2 0.01 0.01 0.02 0.01 0.01

Acacia hockii De Wild. 0.19 0.01 0.02 0.03 0.01 0.07

Tamarindus indica L. 0.17 0.1 0.01 0.02

Citrus sinensis (L.) Osbeck 0.17 0.15 0.01

Diospyros abyssinica (Hiern) F.White 0.15 0.12 0.01 0.03

Ficus thonningii Blume 0.14 0.01 0.01 0.07 0.01

Olea europaea subsp. cuspidata 
(Wall. & G.Don) Cif.

0.13 0.01 0.01 0.01

Annona senegalensis Pers. 0.13 0.09 0.03 0.01

Vitex doniana Sweet 0.11 0.07 0.04

Ficus mucuso Welw. ex Ficalho 0.1 0.01 0.07

Melia azedarach L. 0.1 0.02 0.03 0.02

Ficus spp. 0.1 0.01 0.02 0.01 0.01 0.01 0.01

Carissa spinarum L. 0.09 0.07 0.01 0.01

Cupressus lusitanica Mill. 0.08 0.01 0.01

Pinus spp. 0.08 0.01 0.01

Vepris nobilis (Delile) Mziray 0.08 0.02 0.01

Syzygium cumini (L.) Skeels 0.08 0.01 0.04 0.01 0.02 0.01

Combretum molle R.Br. ex G.Don 0.07 0.01 0.01 0.06

Tectona grandis L.f. 0.07 0.01

Erythrina abyssinica Lam. 0.07 0.01 0.02

Ficus amadiensis De Wild. 0.07 0.06

Ziziphus abyssinica Hochst. ex A.Rich. 0.06 0.01 0.01 0.02 0.03

Vernonia amygdalina Delile 0.06

Vitellaria paradoxa C.F.Gaertn. 0.06 0.05 0.01

Terminalia brownii Fresen. 0.06 0.01 0.04
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Appendix 1 (cont). Important tree species of Arua and Kiruhura districts and their use values. Only species mentioned 
by 10 or more respondents in interviews are shown. The highest use values are highlighted in red font.
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Eucalyptus spp. 0.01 0.01 0.03 0.01 0.03 0.01 0.13 0.02 0.01

Mangifera indica L. 0.02

Persea americana Mill. 0.01

Carica papaya L. 0.01 0.01

Citrus limon (L.) Osbeck 0.01

Artocarpus heterophyllus Lam. 0.01

Markhamia lutea (Benth.) K.Schum. 0.01 0.01 0.01 0.02 0.1

Grewia spp. 0.01 0.02 0.03 0.09 0.01 0.03 0.02

Acacia gerrardii Benth. 0.02 0.01 0.11 0.01 0.01

Searsia natalensis (Bernh. ex C.Krauss) 
F.A.Barkley

0.03 0.02 0.01 0.06 0.01 0.01 0.02 0.01

Psidium guajava L.

Acacia sieberiana DC. 0.06 0.01

Albizia coriaria Welw. ex Oliv. 0.02 0.09 0.02 0.01 0.03

Acacia hockii De Wild. 0.02 0.03

Tamarindus indica L. 0.03

Citrus sinensis (L.) Osbeck 0.01

Diospyros abyssinica (Hiern) F.White

Ficus thonningii Blume 0.05

Olea europaea subsp. cuspidata 
(Wall. & G.Don) Cif.

0.01 0.02 0.03 0.06 0.01

Annona senegalensis Pers.

Vitex doniana Sweet

Ficus mucuso Welw. ex Ficalho 0.01 0.01 0.01

Melia azedarach L. 0.03

Ficus spp. 0.01 0.02 0.01 0.02

Carissa spinarum L. 0.01

Cupressus lusitanica Mill. 0.01 0.01 0.06 0.01

Pinus spp. 0.01 0.01 0.04 0.01

Vepris nobilis (Delile) Mziray 0.01 0.01 0.02 0.01 0.01

Syzygium cumini (L.) Skeels

Combretum molle R.Br. ex G.Don 0.01

Tectona grandis L.f. 0.01 0.05 0.01

Erythrina abyssinica Lam. 0.02 0.01 0.02 0.01

Ficus amadiensis De Wild. 0.01

Ziziphus abyssinica Hochst. ex A.Rich.

Vernonia amygdalina Delile 0.06

Vitellaria paradoxa C.F.Gaertn.

Terminalia brownii Fresen. 0.01
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