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Abstract

Agroforestry potential of Acacia senegal in the rangelands of Luwero and Nakasongola districts was assessed
between November 2002 and February 2003. Proportion of farmland under A. senegal was assessed by [arm transect
walks, A structured questionnaire and interviews werc administered to collect information on the socio-economic
profile of the farmers and constraints and opportunitics to management of A. sertegal. Questionnaire responses were
entered in SPSS and logistic regression used to show the effects of socio-economic variables on people’s willingness
to plant and manage A. senegal trees on their farm. The proportion of farmland under A. seregal and other tree species
is 16,78 %0. Acacia senegal is a source of firewood, fodder, fencing post, soil fertility improvement, medicine and gum.
Education, farm size, gender, oceupation and ownership of domestic animals significantly influenced the local people’s
willingness to plant and manage A. senegal trees. Therefore, local people nced to be mobilised and educated on the

agroforestry potential aud conservation value of Acacin senegal.
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Introduction

Acacia senegal (L.} Wild is an important multi-purpose
tree species (Cossalter, 1991). It produces gum arabic,
stabilizes sand dunes, fixes atmospheric nitrogen and is a
source of fencing posts, (irewood and fodder. The species
extends over a wide ecological range that differs in rainfall,
soil and altitude (Cossalter, 1991). Traditionally, Acacia
sencgal has been growing wild in the wooded grassland
and deciduous bushland of Uganda especially in Kotido,
Moroto and Northern parts of Luwero District (I atende e
al., 1995, 2000). However, the local people are now
integrating it in their farming system. 1t is retained in the
gardens of cotton, millet, simsim, sorghum and groundnuts.

The population of 4cacia species are believed to have
reduced over the past vears because of the increasing
demands for fuelwood, fencing posts and overgrazing in
these areas (Otike, 1998). There is therefore a need to
conserve the species if they are to eet the increased
demand for fueiwood, fodder, soil improvement through
nitrogen (ixation, protection of the environment and to cater
for gum production, which is an iinportant source of cash.
Furthermore, there is a need to understand farmers’®
attitudes towards planting of the species and the
constraints and opportunities to management of the
species by the local people.

The study had four objectives: {i} to assess the proportion
of farmland covercd by A. senegal in the rangelands of
Luwero and Nakasongola districts, {ii) to assess farmers’
attitudes towards on-farm planting of 4. senegal, (iii} to
determine the socio-economic variables that influence
people’s willingness to plant 4. sesegal, (iv)to determine
the constraints and opportunities to the management of 4.
senegal by the local people.

Decription of the study area

The study area, formerly Luwero district before
Nakasongola gained a district status, borders with the
districts of Magsindi in the northeast, Kiboga in the west,
Mukono in cast and Mpigi to the south (NEMA, 1997). To
the north are Apac and Lira districts. The two districts
covet an area of 9,204.0 km? representing 3.81 % of the
country’s total surface area. Of thesc, about 240.2 km? Is
open watcr, which is equivalent of 2.61% of the district’s
surtace area (NEMA, 1997). The largest part of the districts
is underlain by metamorphic rocks of the pre-cambrian
origin {Omoding, 1994). The soils are not uniforn. The
districts are predominantly covered by the Buruli catena
to the north and Lwampanga catena in the low-lying areas
and valleys (Omoding, 1994, Parker et «f, 1967). Hilly
uplands dominate the southern part and ancient granitic
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Results and discussion

Demographic and socio-economic characteristics
Seventy eight percent of the respondents were above 26
years old (Table 2). The average family size was seven
people per household. More than half of respondents were
male and 55% were subsistence farmers. About 84% owned
domestic animats. Goats (51%) and cattle {34%) were the
major livestock animals reared. More than 72% have lived
in the study area for over ten years and about 50% of the
families owned less than 3 ha of land,

Awareness and use of Acacia senegal by the households
About 83% of the respondents are aware of the
agroforestry potential of Acacia semegal and 45%
protected the species on their land. The tocal community
depends on Acacia senegal as a source of fuelwood,
fodder, food, fencing posts and poles for kraal construction,
soil conservation, medicine and gum. Fuelwood and fodder
were the major products got from the species. Acacia
senegal wasranked as the third most preferred agroforestry

trees/shrub species that local people are willing to plant
and manage after Mangifera indica and Ficus spp (Table
4). It was ranked highest as a source of fuelwood and
fodder, This was not surprising because NAS (1980) and
Booth and Wickens (1988) reported the value of Acacia
senegal for fuetwood and charcoal although its biomass
yield per unit Jand area may not be sufficient to warrant
planting it purely for fuelwood.

About 7% of the farmer said that seeds of 4. senegal
were eaten as vegetables during periods of food shortages
while the foliage and pods are browsed by cattle, goats
and sheep. The food values of A. senegal trees is reported
by Booth and Wickens (1988), Dicko and Sikena (1992).
Acacia, senegal leaves contain 10-13% of digestible protein
and 0.12-0.15% of phosphorus, while the pods contain 15%
of digestible protein and 0.12-0.14% of phosphorus.
Acacia. senegal and its close relatives are also major
sources of commercial gum arabic for food purposes.
According to study by Anderson (1989), A. senegal is the
only species in the dcacia family that produces acacia
gum evaluated toxicologically as a safe food additive.

Table 2. Socio-economic characteristics of the households (n = 184}

Factor %) Factor {%)
Age Family size

<25 22 1-3 52
26-50 51 6-10 34
=50 27 =10 14
Sex Flotland size {hectare)

Male 61 <3 27
Female 39 4-6 35
Current occupation >B 38
Agriculture {farmer, herdsman) 55 Period of stay (years)

Service worker (councilors, teachers} 10 <10 27
Student 8 11-20 35
Others (Housewife, Biocker, 24 >20 38

Charcoal burner, market vendors)

Educational background

Have domestic animals

No formal education 14 Yes 84
Primary 53 No 15
Secondary 27
Tertiary (Institutions) 7 Types of animals owned

Cattle 34
Household yearly income (Ug.Shs.) Goats 51
<200,000 15 Pigs 22
201,000-400,000 50 Rabbits 17
>400,000 35 Bees 32

Others (sheep, horse) 24
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local communities are to meaningfully integrate A. senegal
in the farming systems. Many people are aware of the
agroforestry potential of the species which are growing
naturally in the wild,

Farmers’ willingness to plant and manage A. senegal

Nearly 53% of the farmers said that they are willing to plant
and manage 4. senegal in their land while 18% were
uncertain (Table 6). The logistic regression analysis of the
relationship between the demographic and socio-economic
variables versus farmers witlingness to plant and manage
A. Senegal on-farm showed significant relationship
between education, farm size, gender, occupation,
ownership of domestic animals and willingness to plant
Acacia senegal trees (Table 7). The influence of gender on
willingness to plant Acacia senegal as an agroforestry
species was low (R = 0.19) but significant (P =0.02). Women
were more willing than men to plant 4cacia senegal. The
marginal change on the willingness to plant dcacia seregal
as a result of gender is 0.15. This indicates that if female,

Table 7. Logistic regression of socic-economic
characteristics that influences the local people's
willingness to plant Acacia senegal as an agroforestry

species.
Variable Coefficient S.E+ Probability R Qdd ratio
(5%}

Age -0.61 0.21 077 0,07 012
Education 1.15 0.54 0.08 0.13 017
Family size  -1.41 014 030 -0.09 -0.02
Farm size 1.05 052 005 (.18 0.17
Gender 0.92 038 002 019 Q.15
Income 0.38 0.12 009 009 0.04
Occupation 1.06 042 0.01 0.19 0.16
Period of stay -093 052 082 -0.003 003
Domestic- 0.72 029 005 0.08 013
animals

the probability of planting 4cacia senegal increases by
15%. In extension activities, planners often focus on women.
As such, there is a need to encourage women to invest
{abour in tree planting. Moreover, wotnen are the primary
gatherers of firewood and suppliers of traditional medicines
obtained from Acacia senegol The level of education
positively influenced local people’s willingness to plant A.
senegal, People with formal education were expected to be
more willing to plant the trees than the uneducated people.
The marginal effect of 0.17 implies that there is a 17% greater
chance of planting plant 4. senegal if the respondent had
formal education. Education increases people’s
environmental awareness, appreciation of the value oftrees
and people’s ability to communicate {Obua ef ¢/, 1998).
Occupation is significant and positively related to
willingness to plant A. senegal trees. The marginal change
on the willingness to plant Acacia senegal as a result of
occupational status is 0.1699. This implies that if the
respondent is a farmer, the probability of planting A. senegal
increases by 16.9%. Farmers often attach values fo trees

and withstand high risks associated with planting and
managing trees in their gardens. Trees on-farm provide
farm-family with cheap sources of firewood and other
environmental services.

The size of the farm positively influenced the respondents’
witlingness to plant A. senegal as an agroforestry species
(P =0.05). Individuals with larger farms were more willing
to plant the trees than those with smaller farms. In generat,
larger farms tend to have greater incomes and more cash
reserves to sustain risks of crop failure and allocate
resources to new inputs. Small farms tend to have scarce
cash reserves. Food shortages can reduce the farmer’s
ability to consider risk increasing activities like planting
and managing trees. Respondents who own domestic
animals were willing to plant A. senegal trees. The marginal
change on the willingness to plant Acacia senegal as a
result of owning domestic animals is 0.1353. This implies
that the probability of planting 4. senegal by farmers who
own domestic animals increases by 13.5%. This is not
surprising because Booth and Wickens (1988) and

Table 8. Problems of planting and managing Acacia
senegal on private lands

Challenges (%)

Grazing animals 351
Pest and diseases 32.9
Land and tree tenure 30.9
Bush fires 26.5
Others (harsh climate, lack of 9.7

planting materiais)

Greenberg ef al. (1997) reported that 4. senegal is a good
source of fodder for livestock.

Age, income, period of stay and family size did not
significantly influence farmers’ willingness to plant 4cacia
senegal trees. 1t therefore appears that local people would
plant Acacia senegal trees irrespective of their age, income,
period of stay in an area and family size.

Problems of planting and managing 4. senegal on private
lands

A number of problems faced in planting and managing
Acacia senegal were reported (Table 8). About 35% ofthe
respondents said that grazing is one of the major
challenges in the manageinent of the tree species both in
the rangelands and their gardens. Other challenges were
insecurity of land and tree tenure (30.9%), pests and
diseases (32.9%), wildfires 26.5%, and drought and lack of
planting materials (9.7%).

By far the most important challenge of planting and
managing 4. sernegal in Luwero and Nakasongola districts
is overgrazing. Luwero and Nakasongola districts are
among the most overgrazed areas in Uganda. Overgrazing
causes defoliation of trees, destruction of seedlings and
roots of plants as well as compacting the soil through the
trampling action by livestock, Bourliere (1992) reported that
soil compaction livestock can significantly interfere with
the regeneration of free species. Many tree species tolerate






