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Abstract

It has been widely documented that the traditional farming system of shift-
ing cultivation contributes to huge annual losses of forest cover, altering the
structure and distribution of species resulting in loss of biodiversity. On the
other hand, formal institutional approaches to natural forest biodiversity con-
servation focused on protecting the tree species in parks and reserves while
neglecting their conservation in farming systems. Improved agroforestry sys-
tems (AFS) such as improved fallows that mimic shifting cultivation and other
AFS provide benefits that contribute to rural livelihoods, improved socio-
economic status and ecosystem functioning of land use systems. Recently,
there is an increasing recognition of the contribution of agroforestry to im-
prove ecosystem services and livelihoods especially in rural areas. Compared
with subsistence agriculture, AFS provides added benefit by generating cash
income from the marketing of diverse products. In southern Africa, research
that aims to addressed biodiversity and socio-economic issues includes domes-
tication of diverse priority indigenous fruit tree species; and the evaluation of
soil fertility replenishing Agroforestry technologies. This paper discusses the
contribution of the natural forest resource and AFS to the improvement of
the socio-economic livelihoods of smallholder farmers and the promotion of
the conservation of biodiversity drawing on evidence from research conducted
in southern Africa over the last two decades.
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1 Introduction

In Southern Africa and many developing countries, there is an inextricable link
between the forest resource and the livelihoods of the rural communities. More
than 80% of the rural population in sub-Saharan Africa is poor and tradition-
ally relies on forests for most of their livelihoods including fuelwood and timber
as well as other non timber forest products (Brigham et al, 1996; Schrecken-
berg et al., 2006; Ngulube, 2000). Fuelwood provides the main source of the
total household energy requirements in Southern Africa with the consump-
tion varying from country to country namely: 85% in Mozambique (Brigham
et al., 1996), 76% Zambia (Chidumayo, 1997), 91% Tanzania (SADC, 1993)
and 14% in South Africa (Gander, 1994). Additionally, the rural dwellers also
generate a wide range of non-timber products which include beeswax, honey,
edible fruits, edible insects, wild vegetable, game meat, mushrooms, tradi-
tional medicines and fibres (Brigham et al., 1996). For example, Leakey et
al. (2005) observed that harvesting of indigenous tree fruits from the wild
can boost rural annual income by US 300-US 2000 per household. The use
of wild foods such as fruits is observed throughout southern Africa: Malawi
(Akinnifesi et al., 2006), Zambia (Chidumayo and Siwela, 1988), Zimbabwe
(Campbell, 1987), and South Africa (Shackleton et al., 1998).

On the other hand, the widespread poverty in Southern African countries
due to slow rates of economic growth (Kaimowitz, 2003) has resulted in defor-
estation and biodiversity loss due to overexploitation, conversion to farmland,
slash and burn agriculture, charcoal production, bush fires and harvesting of
wood (Akinnifesi et al., 2008; Chilufya and Tengnas, 1996; Hyde and Seve,
1993). While it could be argued that conversion to agriculture with improved
inputs may have resulted in increased production; the converse is true that
the economic restructuring programs in most of the developing countries re-
sulted in prohibitively increased costs of these inputs. Consequently, the rural
communities have reverted back to the use of the natural resource as a source
of income albeit currently being used in an unsustainable manner as a result
of increased commercialization. Hence, on the whole, the natural resource has
borne the main brunt of both the agricultural revolution as well as the hard
economic realities.

This paper seeks to highlight the important contribution that the forest
resource is making to the livelihood of rural communities in some countries
in southern Africa; pointing to the importance of maintaining biodiversity;
and the contribution that agroforestry as a type of land use can make to the
continued conservation and maintenance of agro-biodiversity. The paper also
highlights some problems encountered in promoting agroforestry for sustain-
able livelihoods and maintenance of biodiversity.
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2 The link of livelihood strategies of rural communities
and biodiversity

Rural communities in southern Africa procure a wide variety of products from
forest resources to meet their basic needs for food security, health and nutrition
through collection of food, medicines, wood and pole (Shackleton and Shack-
leton, 2000). They are also important natural assets for rural households, pro-
viding both subsistence and market-oriented livelihood strategies. For exam-
ple, in south-eastern Zimbabwe the average value of woodland goods collected
was observed to be 30% of the average gross cash income per household per
year (Campbell et al., 2002). The expanding commercialization of many wood-
land products also provides rural households with a range of market-oriented
woodland livelihood opportunities. Serra and Zolho (2003) for instance, esti-
mate that charcoal suppliers to Beira, Mozambique earn on average US 70-
140 per month. The harvesting of woodland products is widely recognized
as an integral component of the rural livelihoods throughout the developing
world, offering goods for both household consumption and income generation
(Kaimowitz, 2003).

2.1 Food security

The majority of rural communities in Southern Africa are engaged in agricul-
ture for their livelihoods (Shackleton et al., 2001). Additionally, they exploit
natural resources as a means of supplementing their cash income (Brigham et
al., 1996). Many authors have highlighted the importance and use of wood-
land resource in spreading the risk associated with the availability of food
over critical periods (Akinnifesi et al., 2008; Shackleton et al., 2005; Shack-
leton and Shackleton, 2004). Such periods include the beginning of the rainy
season when food shortage is most acute as households have usually exhausted
previous years harvest but the harvest for the new season has not commenced.
The availability of NTFPs serves as an important gap-filler when food stocks
are low (Chileshe, 2005) and also as a source of income. For example, the
collection of indigenous fruits contributes between 5.5 and 6.5% to the total
household income in the rural communities of Southern Africa (Akinnifesi et
al., 2008). Mithoefer and Waibel (2003) estimated the returns to labour of
collecting indigenous fruit tree products from communal forest areas to be
equivalent to USD13.31 per day. Compared with a labour wage of less than
one US dollar per day in Zimbabwe, this figure represents very high returns
on investment (Akinnifesi et al., 2008). Indigenous fruit have been reported to
contribute about 42% of the natural food basket in Southern Africa (Camp-
bell et al., 1997). A survey conducted in Malawi, Zambia and Mozambique
revealed that 6085% of the households lacked food during critical hunger pe-
riod during the year and that these households confirmed the reduction in
vulnerability by collecting fruits from woodlands (Akinnifesi et al., 2006).
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Additionally, food security extends using natural woodlands for browse and
fodder during drought periods (Chirwa et al., 2008).

The most common edible insects are termites and caterpillars (Sileshi et
al., 2008). They are not only a source of food but also a source of income
for the local communities surrounding the forest woodlands (Chidumayo and
Mbata, 2002). According to Holden (1991), a one week collection of NTFPs
can earn a person an equivalent of a months minimum wage in Zambia. Even
in years of moderate abundance, edible caterpillars generate incomes of over
US 60 per household that are comparable or even higher than incomes from
sales of agricultural crops in the northern Zambia (Chidumayo and Mbata,
2002). In Malawi, Cunningham (1997) reported that people who participate
in caterpillar collection earned an average of US 50 per person from the sale of
caterpillars. Such earnings enable rural dwellers to buy goods and pay for basic
services required by the household. Additionally, fruits, mushrooms, leafy veg-
etables, roots, bush meat and honey are important non-wood products from
the woodlands.A detailed study of 36 farming households in one location in
Malawi revealed that during a continuous period of 25 months a total of 37
different leafy vegetables, two root vegetables, 21 fruit and 23 mushrooms and
14 caterpillar species were collected (Lowore, 2006). The miombo ecoregion is
also rich in edible mushrooms with 45 and 60 species reported in Zimbabwe
and Malawi, respectively (Makonda and Gillah, 2007). Similar results were
reported in Zambia (Chihongo, 1995). Honey from the woodlands of southern
Africa is also an important food supplement to the rural communities; and is
especially abundant under tree species such as Isoberlinia angolensis, Julber-
nadia paniculata and Brachystegia spp. This is especially important because
of the flowering patterns of miombo species. For example, the flowering of
Brachystegia spp. between October and December provides the farmers with
food and also cash income needed to pay for agricultural inputs; while the
flowering of Julbernadia and Marquesia spp. between May-June provide them
with cash income without necessarily having to wait for income from the sale
of agricultural crop (Jumbe et al., undated).

2.2 Health and nutrition

It is estimated that more than 80% of the rural communities in sub-Saharan
Africa depend on medicinal plants for most of their health needs and also
for income generation (Garrity, 2004). Medicinal plants deserve special at-
tention among the non wood products because of their importance in tradi-
tional healing and also their contribution to international trade (Syampun-
gani et al., 2008). The market in raw materials for medicinal or therapeutic
plants and products of Southern Africa is readily available; between 5,000 and
10,000 tonnes are exported annually, and between 50,000 to 100,000 tonnes
are consumed locally (Diederichs, 2006). The estimated market value of these
products stands at US 150 million per year (Diedrichs,2006). The informal
trade of medicinal plants and products in the region is dominated by four to

$

$

$

464 K.F. Kalaba et al.



Contribution of agroforestry to biodiversity and livelihoods improvement 465

five hundred thousand traditional healers that dispense medicines and herbal
remedies to up to 100 million consumers (Diederichs, 2006). The range of
plant health products has increased both within the southern African region
and many parts of the world. Cunningham (1997) attributed the increase,
especially in developing countries to increased urbanization and the inade-
quacy of conventional medicinal facilities. Local communities have exploited
the leaves for treating several ailments, such as constipation, toothache, cold
and cough, fever, pains, measles and Malaria (Syampungani et al., 2008).
There are a variety of species used in traditional healing including: Albizia
antunesiana, Brachystegia spiciformis, Rhus chirindensis, Julbernadia pan-
iculata, Pseudolachnostylis maprouneifolia (see Geldenhuys et al., 2006). A
recent study in Zambia has shown that some indigenous fruit trees are im-
portant sources of medicine for the rural people with almost two-thirds of
the households using indigenous fruit trees for medicinal purposes (Kalaba
et al., 2009). Plant-based traditional remedies in many sub-Saharan African
countries are becoming more frequently used for the treatment of HIV/AIDS
related illnesses (Kayambazhinthu et al. 2003).

2.3 Energy and forest resource use and implications on
biodiversity

Fuelwood is one of the major uses of miombo woodlands and it dominates
the national energy budgets for most southern African countries (Coote et al.
1995; Campbell et al., 2008) because it is the single most important energy
source for cooking, heating and brick burning throughout Southern Africa
(Geist, 1999). It accounts for high percentages of the total household energy
requirements (Syampungani et al., 2009);85% in Mozambique (Brigham et
al., 1996);91% in Tanzania (SADC,1993);76% in Zambia (Chidumayo, 1997)
and 14% in South Africa (Gander,1994)Most of miombo woodland species are
suitable to be used as fuelwoods. The preference for certain species and small
dimensions (Chidumayo et al., 1996) may have implications on the sustain-
ability of supply and future availability of those particular species. Woodlands
are also an important source for construction material such as poles and bark
ropes. Brachystegia and Bauhinia species have been reported to be important
due to their strong fibre that is also easy to peel. Rural dwellers make domes-
tic implements used in households from the woodlands. This is because most
miombo species used have certain attributes such as strength and resistance
to splitting (Chidumayo et al., 1996).

2.4 Impact of livelihoods strategies on biodiversity

The impacts of livelihoods strategies on the woodlands and individual species
well-being varies. For example, the high levels of wood energy in the na-
tional energy budgets for most southern African countries make fuelwood
consumption a major local and regional environmental issue (Chambwera,



2004). Neither natural nor artificial regeneration has been able to keep pace
with the rate of harvesting (Syampungani et al., 2009). Fuelwood consumption
together with slash and burn agriculture has accelerated forest degradation
in the region (FAO, 2000). Biodiversity and nutrient losses have been cited as
the major concern in the Southern African woodlands (Sileshi et al., 2007).
About 191 tree species are endangered while a number of animal species and
small plants are threatened due to forest conversion (FAO, 2000). Conversion
of woodlands due to agriculture and charcoal production deplete terrestrial
carbon by drastically reducing carbon density as well as soil organic carbon
(Sileshi et al., 2007).

Harvesting of bark of trees for various products such as medicines, rope
fibre and for making beehives can be highly destructive and lead to increased
tree mortality (Chidumayo et al., 1996). Beekeeping has always been consid-
ered detrimental to forestry in Miombo from time immemorial, because of the
large number of trees used in hive construction, and the indiscriminate burning
that was sometimes caused by honey-hunters. However, a number of methods
for reducing the negative impact of bark harvesting have been proposed and
tested for obtaining bark from woody material that has already been cut for
other purposes and also substitution such as use of leaves for medicine (Shack-
leton & Clarke, 2007); improved harvesting methods (Geldenhuys et al., 2006)
that prevent ring barking and reduce fungal infection. Unsustainable methods
for harvesting edible caterpillars have contributed to deforestation in south-
ern Africa woodlands. Local extinction of some species due to the loss of their
natural habitat and host plants, and eradication of some considered pests
has been a major constraint to their sustainable utilization and harvesting
(Chidumayo and Mbata, 2002; Munthali and Mughogho, 1992).

3 Agroforestry technologies and biodiversity
management

The services provided by agroforestry practices to rural livelihoods and conser-
vation of biodiversity have attracted wide attention among agroforestry and
conservation scientists (Mcneely and Schroth 2006). Agroforestry technologies
(AF) focus on the role of trees on farms and agricultural landscapes to meet
economic, social and ecological needs (Garrity, 2006). Traditional agroforestry
practices have a huge potential in supporting biodiversity conservation.

The use of agroforestry technologies mitigate biodiversity loss and provide
opportunities for improving diversification and range of livelihood options for
rural households (Akinnifesi et al. 2008).

In southern Africa, farmers have from time immemorial maintained and
included trees in their landscapes. Traditionally farmers grow crops under
scattered trees of different species (Akinnifesi et al. 2007). Some of the agro-
forestry technologies that are being implemented by the rural communities in
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southern Africa include: improved fallows, rotational woodlots and indigenous
fruit trees in the parklands system.

3.1 Rotational woodlots

Rotational woodlot is an agroforestry practice whose primary goal is to in-
crease fuelwood production. Woodlots are stands of trees planted on farms,
communal land or degraded lands to provide products and services. Trees
grown in rotational woodlots or scattered on crop land provide large quan-
tities of fuel wood. Woodlots are one of the agroforestry options with the
capacity to arrest deforestation and shortage of wood fuel energy in south-
ern Africa (Akinnifesi et al., 2008). The establishment of woodlots reduces
the pressure on indigenous forest by alternatively providing both wood and
non-wood products to the rural communities; and so maintain the biodiver-
sity in the natural forests. Woodlots contribute significantly to the reduction
of deforestation and conserving biodiversity. The trees have the potential to
increase the soil fertility and improve soil structure through nutrients con-
tributed via the decomposition of biomass or leaf residues. The fast-growing
trees provide products services such as provision of vegetative cover to reduce
soil erosion.

3.2 Improved fallows

It has been widely documented that the traditional farming system of shift-
ing cultivation contributes to huge annual losses of forest cover, altering the
structure and distribution of species resulting in loss of biodiversity (Chidu-
mayo and Mbata, 2002; Chidumayo et al., 1996). On the other hand, formal
institutional approaches to natural forest biodiversity conservation focused on
protecting the tree species in parks and reserves while neglecting their con-
servation in farming systems. “Improved fallow” involves the planting of fast
growing nitrogen-fixing tree species for one to two years followed by two years
of cropping (Sanchez, 1999). The practice builds on the knowledge that nitro-
gen is the most limiting macro nutrient in the soil, but it is highly abundant
in the atmosphere. Improved fallows mimic shifting cultivation but they are
an improvement as they replenish the soil fertility system in a shorter pe-
riod thereby contributing to the rural livelihoods and ecosystem functioning
of land use systems. This can be attributed to the careful choices of species,
management of tree density and accompanying silvicultural practices that
distinguish improved fallows from natural fallows. Several agroforestry tech-
nologies have subsequently been developed with the aim of addressing the soil
fertility improvement including alley cropping, improved fallows, coppicing
fallows (see Matthews et al. 1992 in Akinnifesi et al. 2008) and using Leu-
caena leucocephalla and Gliricidia sepium to increase the yield of associated
crops (Sileshi et al., 2005; Matthews et al. 1992 in Akinnifesi et al. 2008).
Various tree species have been utilized in improved fallows to improve yields



especially by mixing species with compatible and complementary rooting or
shoot-growth patterns in fallow systems and thereby diversifying the system
and maximizing growth and resource utilization above and below ground (see
Akinnifesi et al. 2008).

3.3 Indigenous fruit trees parklands system

The inclusion of indigenous fruit trees (IFTs) on agricultural land in southern
Africa has been highlighted by various authors (Ngulube et al. 2006; Kalaba
et al. 2008) In Zambia, Kalaba et al. (2009) reported that rural households
intentionally retain fruit trees on their fields, by leaving trees standing in agri-
cultural land. In Malawi, Ngulube et al., (2006) highlighted the prevalence of
cultural-religious restrictions governing the use and exploitation of indige-
nous fruit trees. For example, during woodland clearing prior to cultivation
or settlement, important fruit trees such as Parinari curatellifolia, Strychnos
cocculoides and Uapaca kirkiana, are customarily left uncut and scattered
around homesteads or crop fields. Packham (1993) has reported similar cases
for Tanzania, Zambia and Zimbabwe where Parinari curatellifolia and Uapaca
kirkiana are left deliberately in cultivated fields. The integration of IFTs in
agricultural production systems has been reported to reduce the risks inher-
ent to monocultures of staple food crops, such as susceptibility to pests and
diseases, soil nutrient depletion (Hughes and Haq, 2003). This also improves
the landscape mosaic which ultimately reduces the risks of monocrops while
increasing agro biodiversity in the landscape.

4 Socio-economic conditions that affect the adoption of
agroforestry

Rural communities in southern Africa are faced with high poverty levels.
In Zambia, Kalaba et al. (2009) revealed that over 90% of rural households
experience regular hunger periods during the rainy season between Novem-
ber and April. Similar findings have been reported for Malawi, Zambia and
Mozambique (Akinnifesi et al., 2004). This implies that most households suf-
fer from food insecurity, offering enough evidence of the high prevalence of
rural poverty. Rural households are characterized by low literacy and lack in-
adequate skills and training, such as production and marketing skills. Given
the profitability of agroforestry technologies (Franzel et al., 2002; Ajayi et
al., 2007) and the impact that they have on households and the environment
(Ajayi et al., 2004; Kwesiga et al., 2005), efforts are being made to scale up
the adoption of the technology and enhance its acceptability among many
more potential farmers who could benefit from the technology. Results of
studies conducted in the southern African region show that farmers do ap-
preciate agroforestry and its potential linkage to food security and household
welfare indicators, but they face some challenges to the widespread uptake of
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agroforestry including land constraints, property rights, availability of seeds,
knowledge-intensive nature of the technology. Farmer acceptability and im-
proved adoption of the technology will be influenced by the extent to which
efforts are taken to meet these challenges (Ajayi, 2007). The process of adop-
tion of agroforestry technologies is more complicated than those for annual
crops and modern agricultural development packages based on chemical in-
puts (Mercer 2004; Scherr and Müller 1991) because of the multi-components
and the multi-years through which testing, modification and “adoption” of
agroforestry takes place (Ajayi et al., 2003). A synthesis of the studies on
the adoption of agroforestry in Zambia (Ajayi et al., 2003) revealed that the
adoption of agroforestry is not a direct relationship based on the technological
advantages of an agroforestry practice alone, but is influenced by several fac-
tors. The broad category of the factors are technology-specific (e.g. soil type,
management regime), household-specific factors (e.g. farmer perceptions, re-
source endowment, household size), policy and institutions context within
which agroforestry technologies is disseminated (input and output prices, land
tenure and property rights), and geo-spatial such as tree species performance
across bio-physical conditions, location of village (Ajayi et al., 2007). One way
to enhance the adoption of agroforestry technologies is to target them to their
biophysical and social niches, facilitate appropriate policy and institutional
context for the dissemination of the technologies, understanding the broader
context and dynamics of the adoption process (Ajayi et al., 2007).

Given the strong influence of the policy and institutional context within
which agroforestry technologies are disseminated to potential users, it is im-
portant that efforts to scale up agroforestry should complement farmer train-
ing at the farm level with active engagement of policy makers and shapers (ad-
vocates) to facilitate policy incentives and regulations that are conducive to
and encourage smallholder farmers to adopt agroforestry technologies (Ajayi
et al., 2007).

4.1 Adoption of agroforestry

Farmers show their appreciation of diversity by retaining and managing trees
on their farmlands. It is worth noting that farmers will only be involved in con-
servation of biodiversity if there is a perceived benefit. The World Agroforestry
Centre (ICRAF) reports that over 480, 000 smallholder farmers in southern
Africa are practicing agroforestry (ICRAF 2007). The successive adoption
rate has been attributed to the adoption criteria which has been participa-
tory in nature. Akinnifesi et al. (2008) reported an increase in demand in the
adoption of agroforestry by farmers. The impact of agroforestry adoption on
livelihoods of farmers in Malawi, Mozambique and Zambia includes increase in
crop yields, increase in income, increased savings resulting in change of wealth
and soil improvement. Qualitative assessments of the impact of agroforestry
adoption on livelihoods of farmers in Malawi, Mozambique and Zambia are
presented in Table 1.



Table 1. Qualitative assessments of impact of agroforestry adoption on livelihoods
of farmers in Malawi, Mozambique and Zambia

Impact indicator Malawi
(n=31)

Zambia
(n=184)

Mozambique
(n=57)

Regional
range

% of respondents

1. Increase in area under
agroforestry

55 87 65 83-100

2. Yield increase (> quarter
to triple)

70 90 71 83-100

3. Significant food security
(> 2 months of hunger
reduction)

94 84 54 66-100

4. Increase in income 58 68 53 33-83
5. Firewood availability 90 nd* 59 nd*
6. Increased savings 87 94 71 nd*
7. Change in wealth 77 84 77 77-100
8. Strong reduction in
Striga spp

90 93 88 71-100

9. Soil improvement 84 82 59 71-100
10. Other benefits 65 nd* 24 nd*

nd* Not determined
Adapted from Akinnifesi et al. 2008

There are a number of factors that influence the adoption of species.
Among them are household or community preferences, land tenure and in-
heritance rights and the availability of germplasm.

Germplasm accessibility is a critical factor that affects the adoption of
agroforestry technologies. In the absence of the germplasm, rural people are
left with no option but to abandon the technologies despite their superiority
which can be established scientifically. For example, in Malawi, the number
of farmers using Gliricidia-maize intercropping is relatively low as compared
to those using Tephrosia spp., Sesbania sesban and Cajanus cajan (Akinnifesi
et al. 2008). They cited the lack of availability of germplasm for Gliricidia as
a factor retarding its adoption whereas the seeds of Tephrosia spp are easily
accessible to farmers at minimal costs. Land tenure and inheritance rights also
significantly affect adoption of AF technologies. Tree based agroforestry tech-
nologies are more negatively affected by land and tree tenure arrangements
(Akinnifesi et al. 2008). According to Ajayi (2007), the extent to which land
tenure affects adoption of agroforestry technologies varies by geographical lo-
cation, type of culture and whether the technologies is tree-based or annual
shrub based.
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4.2 Policy and governance

The types of institutions and legislation and sectors governing the manage-
ment of natural resources in Southern Africa include government ministries,
para-state agencies, international conventions and religious or faith-based in-
stitutions (Oduol et al., 2008). The institutions have been changing accord-
ing to the changing state and administrative frameworks from colonial to
post-colonial times (see Kowero, 2003). These changes have undermined the
traditional institutions and organisations responsible for the management of
woodland resources (Matose and Wily, 1996) and therefore have resulted in the
exclusion of the local communities in managing the resources. Additionally,
there is lack of clear and appropriate policies that support the development of
important agroforestry products such as non wood forest products with eco-
nomic potential (Oduol et al., 2008). The available policies and laws govern-
ing forest exploitation are restrictive in nature, through control for protection
(Kayambazinthu et al., 2003). They put emphasis on non-consumptive utiliza-
tion of protected resource (Munthali and Mughogo, 1992). Policies conducive
to the promotion of agroforestry are lacking in Southern Africa (Syampungani
et al., 2008). It is therefore important that policies that promote agroforestry
are put in place.

5 Conclusion

The natural forest resource continues to play a major role in improving the
livelihood of rural communities in Southern Africa, and this it does, because
of the rich biodiversity in forests. Thus, natural forests are able to provide for
energy, food and nutrition and health. However, the current levels of defor-
estation which cause land degradation, soil nutrient depletion, loss of natural
habitats and therefore change in structure and composition of the natural
woodlands pose a threat to the contribution of the southern woodlands to ru-
ral livelihoods. Improved agroforestry systems have the potential to contribute
to the maintenance of biodiversity in natural systems due to the reduction
in overreliance of rural communities on natural forest resources; as they are
able to maintain their production systems through improved AFS. AFS have
inadvertently resulted in improved agro-biodiversity because of the multi-
ple components involved; and through mimicking traditional systems in some
cases, the so called new AF technologies have easily been adopted. However,
there is still a strong need to promote AFS through increased dissemination
of germplasm and advocacy to policy makers.
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