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FOREWORD 
 
This manual has been developed for to facilitate training in catchment 
conservation for the Public Works Programs and Social Cash Transfers programs 
implemented using the support form World Bank and GIZ in the Councils.  

 
The MASAF IV Programme has a huge proportion of the budget to support 
intervention in catchment area conservation with the view of promoting 
sustainable agriculture production in all the council. The materials which have 
been used in the previous programmes have been limited due to emerging issues 
in the field of catchment are conservation and climate change. Due to this, there 
was need to review the materials and developed a new asset of training materials 
for use by the extension workers in the training of communities in catchment area 

conservation. 
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1.0 OVERVIEW 
 

1.1 Concept and Definition of Agroforestry  
 

Agroforestry is a practice of deliberately growing or retaining specific beneficial trees or shrubs 
within an agricultural or pastoral land use system either under the same form of spatial 

arrangement or in temporal sequence. There are both environmental and economic benefits 
from the interactions between the various agroforestry components. 
 

1.2 Benefits of Agroforestry 
 

Definition of agroforestry is one thing, but what does agroforestry add to the rural 
environment? Why not clear the farmland of trees and stumps and use tractors to grow crops 
to feed everyone in the country and provide jobs? There are benefits of agroforestry which 

include the following:  
 
1.2.1 Soil Fertility Improvement  

 Nutrients from leaf drop 

 Organic matter from leaf drop 

 Roots bring nutrients from sub soil 

 Canopy reduces leaching 
 

1.2.2 Improves Micro-Climate 

 Reduces soil temperature 

 Shelterbelts reduce fuel use by 18 to 25 per cent. These savings are a result of reduced 

wind speed, which lowers the rate of both conduction and infiltration. 
 

1.2.3 Reduces soil erosion 

 Canopy reduces rain velocity 

   Roots bind soil 
 

1.2.4 Sources of materials 

 Fuelwood 

 Building materials 
 

1.2.5 Improves Food Security 

 Increases crop production 

 Provides fruits and nuts 

 Provides animal fodder 

 

1.2.6 Maintains biodiversity 

 Medicinal products from leaves, roots, barks and fruits 

 Products for trade from nuts/fruits, gums, dyes and tannins 

 

1.2.7 Carbon sequestration  

 Stores a large amount of carbon in vegetation biomass and soil. 
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1.0 DESCRIPTION OF SOME AGROFORESTRY PRACTICES 
 

This section gives brief description of some common agroforestry practices which can be 
applicable at the micro catchment (community level). For each agroforestry practice points like 
a short description, criteria for selection of species, spatial arrangement, areas where each 
practice may be most relevant, establishment and spacing, management aspects, benefits and 

examples of species are discussed. 
 

1.1 Common Agroforestry Practices 
 

Annual Under Sowing 
Under sowing involves intercropping a 
leguminous shrub with maize when the 
rains start, followed by harvesting it or 

cutting it down and spreading its 
biomass just before land preparation at 
the start of the next rains.  

 

This practice continues every year.  
 

Recommended Species 
 Tephrosia vogelli (Katupe) 

 Tephrosia candida (Katupe) 
 Sesbania sesban 
 Cajanus cajan 

 

2.1.1 Establishment and Spacing (Tephrosia Spp) 

The seed is sown at the same time the crop is planted but rates and spacing are different 
for the different species under different management regimes.  

 
 Where the maize is 90cm apart, sow three seeds of Tephrosia per station 30cm 

apart on the top of the ridge 
 Where the maize is planted 75cm apart, sow 2 seeds per station 25cm apart on the 

top of the ridge. 
 Where maize is planted 25cm apart, sow 2 seeds mid-point between two maize 

stations on top of or on the side of the ridge. 
 In all cases, sow seeds 1.5-2.0cm. If sown too deep, seeds will not germinate. 
 

 
 

Maize Maize Maize 

 

Figure 1: A Well-developed Under Sown Tephrosia 
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F         

Field Management 

     Keep the seedlings well weeded during the growing period. 

     Protect the seedlings from fire during dry season when maize has been 
harvested. 

 

Benefits of Under Sowing 

        Restores soil fertility and soil structure through its high biomass yields that 
ultimately improve crop yield. 

        Controls runoff and soil erosion because of good vegetative cover and litter. 
        High biomass helps to suppress weeds, striga (Kaufiti) and termites thereby 

improving soil moisture and nutrients. 
        Produces fuel wood for domestic use 

 
Note: Tephrosia, Cajanus and Sesbania are host to root knot nematodes, so do not 

undersow them in the season before solonaceous crops like tobacco.  
 

2.1.2 Improved Fallows  
This is a system of farming in which a leguminous shrub is planted on farmland and is 

not cut down and incorporated into the soil in the first year. The system is designed 
mostly to restore or replenish the lost soil fertility. Improved fallows generally produce 
higher crop response than other agroforestry systems because of higher biomass 
generated. 

Improved fallows may be short or 
long term, and may be combined 
with other practices on the same land 
e.g. boundary planting and vetiver 

hedgerows. Research results 
indicated that a fallow land that is left 
for one to three years planted with 
small trees Sesbania sesban has 

shown good results. Usually a tick 
carpet of litter has built up on the soil 
and the soil has become “soft”. The 
litter and the remaining roots of the 

fallow trees fertilize the soil and the 
crop yields are better than those 
fields fertilized with recommended 
amounts of inorganic fertilizer. 

 

Recommended Species 
Recommended species are those that enhance soil fertility by fixing nitrogen and 
establishing good ground cover quickly. In Malawi, the recommended species are 

Tephrosia 
Tephrosia 

Planting tephrosia on the ridge side 

Planting tephrosia on top of the ridge. 

Improved Fallow of Tephrosia candida 

Figure 3: Tephrosia on the ridge side Figure 2: Planting Tephrosia on Top of the Ridge  

Figure 4: Improved Fallow of Tephrosia Candida 
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Tephrosia Spp, Sesbania sesban and Cajanus cajan. Tephrosia vogelli and Tephrosia 
candida have proved to be the most successful species for improved fallow because 
they establish well by direct sowing.      

                  

Establishment and Spacing 
The planting activity is the same as for annual undersowing but the shrub is not cut 
down just before land preparation in the following season. The shrub is left to grow on 

and further cultivation is abandoned leaving the shrub in the fallow to restore soil 
fertility from the high biomass of foliage and roots. 

  

Management aspects  
The shrubs require little management once they are well established. Weed during 
establishment to improve growth of the shrubs and protection from livestock is 
necessary. If the shrubs are very densely spaced some thinning can be done. When land 
is to be brought back under cultivation, some shrubs can be left to supply propagation 

material for the next fallow period. Cut short-lived shrubs after 2-3 years and thereafter 
let the crops grow.  
 

Criteria for selection of species  

 
Various trees or shrubs are suitable for agroforestry, but only a few are currently used in 
improved fallows. Some of the attributes used in selecting and screening species for 
improved fallows are: 

 Rate of tree growth and biomass production: fast growing tree species with high 
biomass production are best suited for improved fallows. 

 Capacity to fix nitrogen: nitrogen fixing leguminous woody species with high 

potential to fix nitrogen. 

 Quality of residues: the tree residues should be high in nitrogen content and low in 
lignin allowing the residues to rapidly decompose and release nutrients for use by 
associated crops. 

 Ease of propagation: must take a short time to germinate and for those materials 
that are planted vegetatively, they should sprout easily. 

 Compatibility of the tree in a cropping system: both the trees and the associated 

crops must be able to grow easily in the same system. 

 Manageability: must be easy to manage. 

 Potential for weed free: the species used should not be a threat to the environment 
by becoming a noxious weed. Noxious plants as revealed in literature should be 

avoided. 

 Pest and disease tolerance: species must not easily give way to disease and pests.  

 Adaptability: must grow easily in targeted ecosystem. 

 

Benefits 

 Quick restoration of soil fertility and wood production 

 Nutrient recycling from deeper soil horizons 

 Improve soil physical and chemical properties 

 Protect the soil from erosion. 

 Suppress weeds  

 Increase the nutrient and organic-matter content of the soil thereby improving it  
fertility and structure, including aeration, water-holding capacity and tilth. 
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 Production of fuelwood, reduces pressure on the natural forests and saves 
householdlabour 

 
 
 
 

2.1.3 Alley Cropping  
 

Alley cropping is a simultaneous 
agroforestry practice where crops are 

grown between lines of planted trees 
and/or shrubs, preferably leguminous 
species, which are pruned periodically 
during the crop’s growth to provide green 

manure (which, when returned to the soil, 
enhances soil nutrient status and physical 
properties) and to prevent shading of the 
growing crop(s).  

 
This technology helps increase production and land productivity by maintaining and 
improving soil moisture and fertility. This practice has received much research attention 
and is regarded as having promise for solving problems of declining soil fertility in 

situations where farmers cannot afford to use inorganic fertilizers at the recommended 
rates. Alley cropping is suited to humid and sub-humid tropics, and there is great potential 
for use of the system in Ethiopia, particularly to improve soil and water conservation in 
the hilly and mountain areas.  

 

Examples of recommended species  
In Malawi, the recommended species for alley cropping are Senna spectabilis and 
Gliricidia sepium. 

 

Criteria for selection of species  
This practice is suited mainly to humid and sub-humid tropics. The multipurpose tree 
species in this agroforestry practice should bear the following important characteristics: 

 Fast growing – benefits became available to the farm family as soon as 
possible; 

 Good coppicing ability (re-sprouting) 
 High biomass production 

 Deep rooting habit 
 Freedom from pests and diseases 
 Nitrogen fixing ability (leguminous) 
 Adaptable to close spacing 

 

Areas where the Practice is Relevant 
Research findings indicate that alley cropping is not feasible where average rainfall is 
less than 800 mm annually. The practice has its major potential in humid lowlands. Since 

the technology is labour demanding, it is relevant mainly in areas with small farms and a 
high population density or, in other words, where labour is not a limiting factor. 

 

Establishment and Spacing 

Figure 5: Improved Fallow of Tephrosia Candida 
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The establishment of alley cropping requires many trees or shrubs and therefore a cheap 
propagation tree spp. is preferable. Direct seeding or use of cuttings would be ideal, but 
so far seedlings have been used in most research experiments. If seedlings are to be 

raised, on-farm nurseries are recommended since growing the relevant species does not 
require much skill.  
 
The spacing used in field trials has ranged from 4 to 8 m between rows and from up to 

2m within rows. In humid areas, close spacing can be tolerated, but in drier conditions a 
wider spacing is required if competition for moisture is not to be too severe. On flat land, 
hedgerows should be oriented in an east-west direction to reduce shading. On sloping 
land, hedgerows must be oriented along the contours. 

 

Management Aspects 
Intensive management is required. The first coppicing is done 6-18 months after 
establishment, depending mainly on growth rate. The frequency of cutting depends on 

what type of wood is preferred, and on whether or not some reduction in crop yield due 
to shade can be tolerated. If the leaves are to be used for green manuring or fodder, 
frequent (up to monthly) prunings are required, but if firewood or staking material is the 
desired output, cutting should perhaps be only yearly. With yearly cuttings one would, 

however, expect some loss in crop yield due to shade unless the shrubs are regularly 
pruned. 
 

Benefits 

Trees and shrubs in the alley cropping system have the following benefits: 
 

        Provision of green manure or mulch for companion food crops i.e. plant 

nutrients are recycled from deeper soil layers; 

        Provision of pruning applied as mulch, and shade during the fallow to suppress 
weeds; 

        Provision of favorable conditions for soil microorganisms; 

        When planted along the contours of sloping lands, provide a barrier to control 
soil erosion; 

        Provision of pruning for browse (to feed livestock), staking materials and 

firewood; and 

        Provision of biologically fixed nitrogen to the companion crop(s). 
 

2.1.4 Woodlot and Homestead Planting 

Trees may be grown for fuel or poles in small woodlots on non-arable land or around the 
household and farm. Common exotic trees include Azadirachta, Eucalyptus, Gmelina, 
Melia, Senna and Toona. Fast growing indigenous trees include Acacia, Albizia, 

Figure 6: Woodlot and Homestead Planting 



 

   7 

 

Bridelia, Khanya and 
Tilichilia. In addition, 
local exotic bamboos are 

becoming increasingly 
popular for many uses, 
particularly for roofing 
poles, granaries, 

furniture and basket 
making Crops may be 
interplanted during the 
first 1-2 seasons of 

establishment.   
 

Establishment and 

Spacing 

 Trees in woodlot 
for fuel to be 
spaced at 2m X 2m; 

 Trees in woodlot for production of poles to be spaced at 1m X 2m 

 Trees around homestead be planted at 4m by 4m 
 Fruit trees planted in orchards to be spaced at 4m by 4m 

 

Benefits of Woodlot and Homestead Planting 

 Conservation and preservation of natural forests 
 Fuelwood and Poles  
 Medicinal requirements 
 Income from trees and tree products 

 

Creteria for Selecting Tree Species 
Each species has its particular uses and products. It also requires specific climatic and 
soil conditions to grow well. The choice of species is wide but can be divided into: 

 Fruit trees 
 Fuelwood 
 Timber 
 Medicinal trees 

 Fodder 
 

Management Aspects 
Tree-management practices will depend on the tree and crop species concerned and the 

need for tree products, but generally there is need to protect the young seedlings from 
livestock and fires, especially during dry seasons. With a light-demanding crop, 
pollarding or pruning is essential, but this does not apply to shade-tolerant crops or to 
trees that naturally only have light shade.  

 
Timber production and light reduction both call for pollarding high up, at 12-15 m, but 
shade tolerance and pole production call for lower and less frequent pollarding. It is 
important to consider the land-use pattern throughout the year before recommending tree 

planting in cropland. Post-harvest grazing and burning of crop residues are other factors 
that need to be taken into account.  
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2.1.5 Dispersed Systematic Tree Inter-Planting (DSI) 
The dispersed systematic tree inter-planting involves planting trees with crops at wide 
spacing to improve soil fertility and 

crop yields. Properly managed, this 
practice sustains farm productivity 
over a long term and provides other 
useful tree products.  This practice is 

popular with smallholder farmers 
because it builds on traditional 
agroforestry practices offering a range 
of tree species to meet different farmer 

needs. 
 

The common species recommended are 
Faidherbia albida (Msangu), Acacia polycantha (Mthethe), Acacia galpini (Nkunkhu). 

These are all large, fast-growing leguminous trees, indigenous to Malawi. They also have 
multiple uses, and they are easy to raise from seed, sources of which are abundant and 
easy to collect. 
 

This practice involves planting trees with crops at wide spacing to improve soil fertility 
and crop yields. If properly managed this practice sustains farm productivity over a long 
term and provides other useful tree products. This practice is popular with smallholder 
farmers because it builds on traditional agroforestry practices offering a range of tree 

species to meet different farmer needs. 
 
In areas that have no natural stands of Faidherbia trees, direct sow pre-treated seed in a 
small ball of wet manure, or plant healthy air-pruned seedlings to avoid damaging the 

root system which is sensitive to root pruning. Seed and seedlings should be planted at 
10 m x 5 m for out planted nursery seedlings.  
 
Thin the trees as they grow in size and use the wood for fuel or building material. A rough 

guide is for thinning after the initial 10 m by 5 m spacing with 200 seedlings per ha is 
presented in table 10. 

 
Table 1: Recommended Thinning of Msangu Based on Tree Canopy  

Tree Canopy Radius 

 

Recommended Spacing 

 

Recommended Density 

 

5 meters 10 x 10 meters 100 tress/ha 

8 meters 10 x 20 meters 50 trees/ha 

10 meters 20 x 20 meters 25 trees/ha 

>10 meters 
 
 

Increase spacing  by selective 
thinning and pruning braches 
 

Circa 20 Trees/ha 
 
 

 

Criteria for Selection of Species 
The ideal type for tree species for scattered trees in cropland should bear the following 

characteristics:  
 Deep rooting habit 
 A canopy that produces only light shade 

Figure 7: Faidherbia Albida (Msangu) under DSI 
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 A capacity to improve the soil through nitrogen-fixation and litter fall 
 No tendency to harbor crop pests 

 

Areas where the Practice is Relevant 
In most situations, it is feasible to have trees in cropland. It can be applied from wet Dega 
to dry Kola agro-climatic zones. There are limited possibilities in irrigation schemes. The 
benefits to be obtained from the trees, in terms of soil fertility and soil structure, are 

normally more clearly seen in areas where little or no inorganic fertilizer is used. 
 

Establishment and Spacing 
Many methods of tree propagation are possible. However, the most convenient method 

is to leave desirable trees when clearing land for agriculture, or if they are too few, to 
protect naturally growing seedlings, suckers or coppice shoots. Spacing is determined by 
the size and property of tree species in order to fit the tree component in to the farming 
system in a way that maximizes positive effects to food crops. A population of up to 100 

trees per hectare, corresponding to a spacing of 10 m x 10 m, is appropriate in high-
potential areas. If trees are to be planted, a better option than square spacing may be to 
plant trees in lines with close spacing in the rows and a wider between-row space 
resulting in a similar overall density. A spacing of 5 m within rows and 20m between 

rows can be suggested. The tree and crop species and management methods chosen are 
factors that will influence decisions on spacing. In arid and semi-arid areas, lower tree 
populations are recommended, e.g. 40-70 trees per hectare, corresponding to a square 
spacing of 12-15 m. If trees in cropland are to be established from seedlings, a greater 

number than that ultimately required need to be planted since there will always be some 
mortality. 
 

Management Aspects 

Tree-management practices will depend on the tree and crop species concerned and the 
need for tree products, but generally there is need to protect the young seedlings from 
livestock and fires, especially during dry seasons. With a light-demanding crop, 
pollarding or pruning is essential, but this does not apply to shade-tolerant crops or to 

trees that naturally only have light shade.  
 

Timber production and light reduction both call for pollarding high up, at 12-15 m, but 
shade tolerance and pole production call for lower and less frequent pollarding. It is 

important to consider the land-use pattern throughout the year before recommending tree 
planting in cropland. Post-harvest grazing and burning of crop residues are other factors 
that need to be taken into account.  
 

Benefit  
The benefits that may be obtained by having trees in the fields are: 
 Improved soil fertility by converting atmospheric nitrogen to a form usable by 

plants and the decomposition of leaves and other residues to organic matter 

 Reduction of soil erosion because leaf litter acts as mulch, conserves soil moisture, 
improves water infiltration and suppresses weeds 

 Provision of fodder for livestock 
 Provision of poles and timber 

 Provision of fuelwood and medicine 
 Improvement of the microclimate on cropped land. 
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 Advantageous to maintain indigenous tree species that are at the verge of 
extinction. 
 

2.1.6 Farmer Managed Natural 

Regeneration (FMNR) 
Farmer Managed Natural Regeneration is 
a popular practice which has traditional 

roots in many farm communities. It is 
probably the most widespread and 
successful agroforestry system. The best 
known system involves Faidherbia 

albida which is valued by farmers for its 
beneficial effects on crops, soil fertility 
and the micro-environment to increase 
and stabilize yields, especially in years of 

drought or low rainfall. The tree’s abundant production of nutritious pods also provides 
a valuable source of quality feed to livestock during the dry season when the supply of 
quality forage is very limited.   

 

Key factors that motivate farmers to adopt this practice are highlighted below:   
 Tree uses and needs – Trees provide many products and uses essential to the lives 

and livelihoods of farm households: fuel for cooking and heating; building 
materials for houses, animal enclosures and other farm structures; wood for doors, 

windows, furniture and handles of farm tools;  fodder and shade for animals, fruits, 
oils, resins, dyes, and a host of medicinal and cultural uses.  But many smallholders 
lack the knowledge, land, labour and inputs to raise and plant trees on and around 
their homes and farms.  FMNR circumvents these challenges for reasons explained 

below which makes it attractive to farmers.     
 

 Low Cost and Easy to do – The key advantages of FMNR is that it easy to do and 
requires no special technical training, knowledge or timely provision of costly 

inputs typical of tree planting programs.  In other words, it avoids the huge expense 
and labour demanding tasks to produce, transport, out-plant, manage, and protect 
seedlings raised in nurseries. It simply requires selecting and protecting trees 
already present on the land through natural regeneration of root stock, coppiced 

stumps and seedlings.   
 
 Adaptability – Natural regenerating trees are healthy plants selected by nature with 

strong root systems that can withstand climate shocks. They are well adapted to the 

local ecology with inherent resistance to drought, fire, browsing, pests and diseases. 
Consequently, there is little or no risk of setbacks common with planted seedlings.  
 

 Flexibility - Most work can be done in the dry season to minimize labour conflicts 

with farming whereas planting of seedlings is time sensitive and coincides with 
critical farm operations at the start of the rains. There is no prescribed number or 
density of trees to retain on farms. This depends on the species selected and 
interests of individual farmers. The critical issue is to allow adequate space and 

light for crops to grow normally.  This can be assisted by managing the canopy of 
the trees and trimming branches which can be collected for a variety of uses.   
 

Figure 8: Farmer Managed Natural Regeneration 
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 Multiple Benefits and Products – FMNR helps to restore the biodiversity of the 
natural landscape and to protect the local environment against adverse climate 
conditions while providing multiple products and uses by communities and 

households – firewood, building material, fodder, fruits, wood for farm tools, and 
many medicinal and cultural uses. This is not possible from single species 
plantations and agroforestry systems.   

 

 Impact on Soils and Crops  – Many trees benefit soils and crops by replenishing 
nutrients, improving the cost effectiveness of fertilizers, maximizing the capture of 
rainfall and water infiltration, minimizing effects of dry spells by conserving 
moisture, and reducing water runoff and loss of top soil. Impacts on crop yields can 

be 3-5 years with fast growing species planted at moderate to high densities vs. 10 
years with species like F. albida.  

 

Management Aspects 

Trees have a natural propensity to regenerate on most farmland in Malawi. They just 
need management and protection which is simple to do on land.  Key steps to implement 
FMNR are outlined below: 
 

 During the dry season, farmers have the freedom to select and protect species at a 

density of their choice depending on the regenerating trees available on that site. 
Otherwise, there is no prescribed density or spatial arrangement although the size 
and type of trees are an important consideration depending on the interests of the 
farmer. Typically, densities range from 25/ha for large trees to 200/ha for small 

trees  

 The first task is to select the trees to retain on the land based on the interests of the 

farmer and desired uses of the trees.  This means removing other trees to provide 
space and light for growing crops.  As mentioned above, the density or spacing 
depends on the type and size of the trees present on the land.   

 After selecting the trees to manage, thin the stems or shoots as needed to 1 or 2 

dominant stems to promote vertical growth. This avoids the development of 
scrubby bush which reduces space for crop production. Scrubby growth also 
produces low quantities of wood of a size to meet the different needs of farmers.  
The best tool for pruning and trimming is a bow saw, but a sharp panga is adequate 

for small diameter stems and branches.    

 Pruning and thinning should be done with an upward slanting cut to minimize 

damage to the tree. For example, a downward cut may cause the branch or stem to 
split or the bark may be torn downwards along the living branch or stem.   

 Collect thinned shoots and trimmings for fuel or other uses.   

 Other products may be collected as and when available such as fruits, fodder and 

various parts of trees for medicinal or other uses.  

 Manage tree canopies before and during the cropping season as necessary by 

trimming branches to ensure adequate space and light for good crop growth.   

 Although most natural trees are fire resistant, they need protection from fire in the 

dry season to minimize damage to young trees.  This is best organized through by-
laws with communities and their leaders.   
 

List of Common Natural Tree Species Retained on Farm Land (with local names)  
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Acacia polyacantha (mthete)  Erythourina abyssinica (mbale) Pseudolachnostylis maprouneifolia 

(msolo) 

Albizia harveyi (bwalankanga) Erythourina lysetemon 
(chimutu) 

Psorospermum febrifugam 
(mtsiloti) 

Albizia versicolor (nsenjere) Faidherbia albida (msangu) Pterocarpus angolensis (mlombwa) 

Annona senegalensis (mposa) Ficus natalensis (kachere) Pterocarpus rotundifolius 

(khongozi) 

Azanza garkeana (mtowi) Flacourtia indica (ntudza) Securidaca longipedunculata 
(bwazi) 

Brachystegia boehmii (mombo) Kigelia africana (mvunguti) Senna singuena (mpatsachokolo) 

Brachystegia spiciformis (chumbe) Kirkia acuminata (ntunduwa) Senna abbreviata (mkawakwapu) 

Combretum molle (kakuguni) Lannea discolor (chiumbu) Strychnos spinosa (mteme)  

Combretum fragrans (kadale) Lonchocarpus capassa 

(mpakasa) 

Rauvolfia caffra (chiwimbi) 

Combretum zeyheri (kadale) Markhamia obtusifolia 

(mwanabewe) 

Sclerocarya caffra (mfula) 

Commiphora africana (khobo) Parinari curetellifolia (mbula) Terminalia sericea (napini) 

Cussonia arborea (m'bwabwa) Pericopsis angolensis 

(mwanga) 

Vangueria infausta (mzilu, mvilu) 

Diplorhyncus condylocarpus 

(thombozi) 

Piliostigma thonningii 

(chitimbe) 

Vitex mombassae (mpyimpya) 

 

2.1.7 Live Fences 
Live fences are barriers of 
closely spaced trees or shrubs 

to protect crops or structures 
against livestock and human 
interference. It may be 
established all around the 

farm, but it is commonly 
established around the 
homesteads and gardens. It is 
commonly practiced in 

Ethiopia. Live fences can be 
combined with other trees for 
production of wood and fruits. 
They can be made of single or 

multiple densely planted rows. 
Alternatively, one row of 
living fence posts can be 
planted widely spaced, with 

wire, sticks or dead branches between the trees.  
The use of live fences is a cheap method of fencing large areas because once the live 
fences become established they are permanent. Their establishment requires no 
expensive materials to be purchased and they are easy to maintain. Living fences may 

also give produce, e.g. fruits. 
 

Criteria for selection of species 
The species which are to be used for live fencing should be: 

        Able to keep off livestock (thorny and/or densely branched) 

        Easy to establish and maintain 

Figure 9: Live Fencing 
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        Able to withstand temporary water logging  

        Resistant to fire– act as firebreak  

       Tolerant to minor injuries: it is susceptible to frequent injuries from pruning or 
animals 

       Able to provide useful by-products. 

 

Areas where the Practice is Relevant 
This practice is relevant for most farming systems except on irrigation schemes and in 
the most arid areas. Fences are more important where livestock graze and hedges 

elsewhere. 
 

Establishment and spacing 
Very many individual shrubs are required to make a fence. Thus the propagation method 

must be simple and cheap. Direct seed sowing or use of cuttings (depending on species) 
is primarily recommended. It is best to plant seeds, seedlings or cuttings in two staggered 
rows so that an impenetrable fence or hedge is formed. The distance between the rows 
can be 15-30 cm with the same space within the rows. Directly sown fences must be well 

looked after and protected initially. 
 

Management 
•        Protect the young seedlings against livestock and fires. 

•        Weed young seedlings. 
•        Replant the dead seedlings as quickly as possible to minimize gaps in the fence. 
•        Trim or prune to make a dense fence. Most species make a better fence if 

trimmed to a pyramidal shape so that even the lowest branches can get some light.  

•       Apply manure/fertilizer if seedlings do not grow well or show other signs of 
nutrient deficiency. 

 

Benefits 

Live fences are often multipurpose and have several advantages. Some of the uses are: 
-      Once established and regularly managed, live fences are permanent 
-      Live fences can produce by-products, e.g. poles, fruits, fodder, and fuel wood;  

-      Live fences can provide mulch for gardens, bee forage or wood 
-      Provide shade, protection and can also serve as a windbreak for the compound 

-      Control movement of cattle 
-      Be ornamental 

-      Provide protection for chickens against birds of prey 
-      Help in soil conservation. 

 

Examples of Recommended Species 
Acacia brevispica, Acacia nilotica, Acacia tortilis, Balanites spp., Caesalpinia 

decapetala, Calliandra calothyrsus, Carissa edulis, Cupressus lusitanica, Casuarina 
spp., Dovyalis abyssinica, Euphorbia tirucalli, Gliricidia sepium, Morus alba, 
Parkinsonia aculeata, Pithecellobium dulce, Prosopis spp., Psidium guajava,       
Ziziphus spp. 
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2.1.8. Windbreaks  
Windbreaks are lines of 

trees or shrubs planted to 
protect fields, homes, 
institutions, etc from wind 
damage. Where wind is a 

major cause of soil erosion 
and moisture loss, 
windbreaks can make a 
significant contribution to 

sustainable production. It 
plays an important role in 
preserving soil and its 
fertility as well as 

improving the 
microclimate for crops. 
Well-designed 
windbreaks, i.e. ones that 

are not too dense, not only reduce wind speed but may also increase humidity and reduce 
water loss from the soil. When establishing new fields, some protection from runoff and 
wind can be obtained by leaving a shelterbelt. A good windbreak “wears down” the wind 
which has to force its way between the leaves, pushing past them and making-float like 

flags. A properly designed windbreak can protect a field at least 10 times as long as the 
height of the tallest trees, so 10 meters tall trees protect a crop field of up to 100 meters 
long downwind. Not all trees slow down the wind with the same efficiency. Trees with 
very dense broadleaved foliage form an impenetrable wall on which the wind tends to 

rebound rather than slow down. On the other hand, trees with plenty of foliage consist of 
light, fairly penetrable leaves, filter the wind and exhaust it at the same time. 

 

Areas where the Practice is Relevant 

Large windbreaks are most relevant in large-scale farming areas since otherwise they 
would extend over many small farms thus causing complicated planning and requiring 
good co-operation between the farmers. Boundary planting of trees and live fences is 
usually sufficient as windbreaks in small-scale farming areas.  

 

Criteria for Selection of Species 
Trees that would be suitable for windbreaks should be: 
     Easy to propagate, to establish and to manage: minimize labour inputs; 

     Not harbour pests and diseases; 
     Deep rooted: add stability by making the trees less susceptible to wind damage; 
     Provide minimum competition for light, water and nutrients to adjacent crops; 
     Not spread on their own; 

     Wind resistant – withstand strong winds; and 
    Small open crown: reduces the risk of wind damage. 
 

Establishment and Spacing 

Any propagation method is suitable, but the main method of establishing windbreaks is 
by seedlings. A windbreak should be planted at right angles to the prevailing wind 
direction. It can either consist of a single line of trees with a spacing of 1.5-2.0 m, or two 

Figure 10: Windbreaks 
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lines with a spacing of 4-5 m within the line and 2-4 m between the lines. In addition to 
one or two lines of trees, a line of shrubs spaced at approximately 1 m can be planted on 
the side facing the prevailing wind. The spacing between trees may vary with species. 

 
The windbreak must not be too dense. If the wind is blocked completely, it will cause 
turbulence over crops. Windbreak must be semi-permeable by the wind to slow it 
(dramatically reduced wind speeds).  

 

Management  
        Protect young trees against livestock and fires.  
        Careful weeding and replacement of dead seedlings. 

        Termite control is necessary for trees that are susceptible to termite attack.  
        Mature trees can be selectively pruned or pollarded to maintain a suitable 

density and to reduce the shading effect on the adjacent agricultural crops. 
 

Benefits 
       Reduced wind damage and increased retention of moisture. 
       Protection of crops and soil against wind, which increases yield.  
       Minimize the amount of moisture the winds evaporate from soils.  

       It will produce wood. 
 

2.1.9. Trees on Boundaries 
Certain multipurpose trees and shrubs can be planted along boundaries of fields and 

structures for demarcation purposes. The most common form of boundary planting 
consists of a single line of widely spaced trees and shrubs. If trees are to be planted along 
a property line affecting more than one land owner, it requires agreement between the 
neighbors involved to avoid conflicts. Consensus of all stakeholders is needed to agree 

on how to use the boundary area, whether jointly or separately.  
 

There are different ways of 
sharing trees planted on a 

boundary. Sometimes two 
rows of trees are planted, 
one on each side of the 
boundary, and then each 

farmer grows and manages 
his own trees. A 
disadvantage with this 
system is that it occupies 

more land than a single row. 
If trees are grown in a single 
row, the neighbors can 
agree on ownership of every 

second tree, for example. In 
such cases it is 
recommended that trees of 
the same species are grown, 

although it may be difficult to keep track of which tree belongs to which farmer. If 
different species are chosen, one species may out-compete the other and one of the two 
farmers is disadvantaged.  

Figure 11: Tree Boundaries 
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Areas where the Practice is Relevant 
This technology is relevant for all farming areas except irrigation schemes. 

 

Establishment and Spacing 
The spacing for smaller and medium sized fruit trees is normally 3 m. Other multipurpose 
tree species can be spaced between 2 and 4 m depending on species. With double rows 

the spacing between the rows should not be less than 2 m. The tree propagation method 
will depend on the species, but use of seedlings or transplantation of wildings is common.  

 

Management Aspects 

         Protect young trees against livestock and fires.  
        Tend the trees by pruning and pollarding to reduce shade on the adjacent crops. 

The prunings and pollarded branches can be used as construction materials or 
firewood.  

 

Benefits 
       Production of fuelwood, poles, fruits, fodder and timber. 
       Marking of field or farm boundaries effectively. 

        Protection of crops and soil against wind (yields are known to increase when 
windbreaks are established in areas with strong winds). 

 

Examples of Recommended Species 

Tree species, e.g. Azadirachta indica, Cordia abyssinica, Grevillea robusta and Croton 
macrostachyus, can be used as boundary markers. Trees with a short lifespan, e.g. 
Sesbania spp. are less suitable unless they are combined with more permanent trees. 
Competitive trees such as eucalypts and pines should be avoided. Many other non-

competitive trees are suitable.  
 
 


