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1. INTRODUCTION

The practice of agroforestry has been an age-@dtioe in the Ethiopian farming system. In
the drylands of Ethiopia there are a number ofgadous agroforestry systems involving
mixed cereal-livestock, agrosilvopastoral, andaphlstoral systems. The existence of these
systems has a great potential for further develoypnmend the introduction of new
agroforestry systems. However, except for a gerdactription, the existing agroforestry
systems have not so far been studied. In the lasadbs, agroforestry has emerged as a
science to improve, and support traditional lansouece management practices. In this
regard, ICRAF, as an international body, has plageaentral role in directing and
streamlining research at a global level. Some #iesvwere also undertaken in Ethiopia in
terms of research, education and organisation skstops. These have been commendable
effort but not enough. They need to be strengthened

In Ethiopia, the drylands (including the arid, seand and dry sub-humid areas) account for
about 70 percent of the total landmass, and 46%eftotal arable land (EPA 2000). In the
desertification convention drylands are defined aagas which the ratio of annual

precipitation to potential evapotranspiration fadlibetween 0.05 - 0.65. The arid, semi-arid,
and dry sub-humid areas (dryland areas) of Ethiapidescribed by EPA (2000:14-15) fall in

the following areas with the following characteast

1. Thearid zonesof the country encompasses about 40 percent doineali and some
30 percent of the Afar regions and a little bittké north-eastern part of Wollo and
some 5 percent of the Oromiya Region towards thethson tip which borders with
the Somali Region. They are characterized by meana rainfall of between 100 -
800 mm, mean annual temperature of 21-27.5° C ae@nmannual potential
evapotranspiration of between 1700 - 2600 mm.

2. The semi-arid zonesof the country cover almost 90 percent of the Tidgtagion,

some 20 percent of the southern, eastern and eradiern part of Oromiya, more than
60 percent of Benishangul, some parts of the SoutNations and Nationalities and
People's Regional State as well as the extreméh-eadtern part of the Somalia
Region (including Jijiga) fall under this zone. @ivthe situation that all fall under
the same umbrella of semi-arid zone, there arendistlifferences in characteristics
within the semi-arid zone, between the semi-arangl the semi-arid lakes and Rift
Valley and the semi-arid mountains and plateaug. dileas in this zone have mean
annual rainfall of between 300 — 800 mm, mean adnenapotranspiration of 1600 -
2100 mm and mean annual temperature of betweef7’16-2



3. The dry sub-humid zones of the country are mainly the Oromia, Amhara,
Benishangul, Gambella and some parts of the SautNations, Nationalities and
Peoples Regional State. The area coverage, as teinfzathe total land surface of
each region, Oromia, Amhara, Benishangul and Gdalsid Southern Nations,
Nationalities and Peoples Regional State, is rqugktimated to be 10%, 10%, 10%,
15% and 5%, respectively. Areas of the Oromia Redgdling in this zone include
some parts of Bale, Arsi and Wollega. The zoneharacterized by mean annual
temperature of between 16-28° C and mean annuahharanging between 700 -
1000 mm.

The biggest challenge the drylands of Ethiopia facenvironmental degradation aggravated
by poverty, which in turn accelerates the environtakdegradation process itself. Earlier
estimates indicated that 1.5 - 2.0 billion tonssoil is lost annually as a result of erosion
(Chadhokar 1988). The annual rate of deforestaitioithiopia ranges from 100,000 to
200,000 hectares (FAO 1988). It has been acceigrati recent years due to unwise use
mainly for subsistence and local economic actisjtiacreased population and incidence of
uncontrolled forest fires. The present human pdmrlas projected to be about 71 million
with an average annual growth rate of 3.2 % (CSA12(as compared to 11.8 million in
1900, 36 million in 1960 and 47.3 million in 1988N 1997). The wild fires in the year 2000
in the Bale and Borana Zones of the Oromia Reg8mouthern Ethiopia) alone caused more
than US $ 39 billion damage (Dechassa and Per@Qlt)2In the early 1990's, only about 2.7
% of the land mass was covered by closed foresEARE1994). If the present trend
continues, all these remaining forests could be¢ ilosl5 to 20 years time (Dechassa and
Perault 2001).

As Ethiopia faces high rates of deforestation, kiedge on indigenous species is in the
process of getting lost. In addition the use, manant, and silviculture of the different

indigenous species used within the agroforestryesys is not well known. Bekele and
Berhanu (2001) list 23 priority species that arepatsent endangered. It is therefore
mandatory that this information be collected andlysed to provide a basis for further
research and teaching. It is believed that suchwledge will improve the training and

education in agroforestry.

Prevailing deforestation in Ethiopia has resultederious ecological degradation and loss of
socio-economic welfare (Hurni 1988; Tewolde 198®déya 1995; Getachew 2000). It has
caused the disappearance of various indigenous awilchals and plants. Ensernet al.
(1992) listed 120 threatened endemic plant speltiesestimated that 12% of the 6500-7000
species of vascular plants in Ethiopia are endefSiebsebe 1993). According to the
Environmental Protection Authority (EPA) of Ethiapsome two million hectares of land in
the country has now become irreversibly barren assalt of the extensive deforestation
(WIC 2002).

As a consequence, various forest products are mgetoeasily available. Their price has
escalated. This has the greatest impact on rumrahamities, which depend primarily on
forest resources for construction materials, famplements, energy and fodder needs. More
than 85% of the population of Ethiopia live in ruaaeas, and more than 90% of the energy
requirement of the country comes from fuelwood (PFA994). In the early 1980's, the
annual fuel wood deficit in the country was estissato be 18.7 million # (Newcombe
1987). Forest products represent 2.5% of Ethiop@3P (Goerge and Mutch 2001).
Considering that this income is generated fromdtm@ area that covers less than 3% of the
country's land area, even a relatively small redaodf the forested land will have a serious
impact on the GDP of the country (Dechassa andafte2001).
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1.1 Review scientific works done on Agroforestrytive drylands

One of the reasons for the decline of land progiigtin many areas is the removal of forest
and vegetation cover due to increased human papularessure (Beets, 1989; Skoupy,
1991). However, in drylands livestock rearing, whis the major stay of the economy
(Shankarnarayamt al., 1987), also bear a particular force in hastenimg degradation
process (Baumer, 1990). This is because; traditjoraetices of animal husbandry are based
on keeping large number of stock and free acceasatule lands after each crop harvest. This
continuous grazing with the animal number more tiiencarrying the capacity of the land
strips-off the ground cover plant and thus, lease bare. Hence, the soil will be easily
vulnerable to the prevailing erosive winds and dotial rains (Agrawala, 1989). As a
consequence, many of the dryland areas are nowaatkeased by food-, feed- and fuelwood-
deficits, erosion problems and associated declismiffertility (Jamaet al., 1989; Jansens,
1990).

The several sustained successful traditional agesfoy practices and the continued existence
of the trees in farmlands of drylands for agesdath the successfulness of indigenous
conservation measures (Wilson, 1989) and ascett@nmentioned roles of trees. The
intercropping of trees with millet and sorghumfwe semi-arid regions of West African Sahel
(Felker, 1978; Dancette and Poulain, 1969) and d&asEthiopia (Poschen, 1986), the
rotational production system of Gum Arabi&cécia senegal) combined with agricultural
crops in Sudan (Amin, 1973), the stable bush-falkystem in Bougage, Niger, the peanut
and Millet areas of Sahelian zone of West Africai(N1984) are outstanding examples. In
many of these cases, crop growth was reported tdodbeer in association with trees,
indicating the effect of micro-site enrichment Ine ttrees (Agrawal, 1980; Radwanski and
Wickens, 1967; Virginia, 1986). This is especialtyportant in difficult environments like
drylands, where people must manage hillslopes, famnlands and fragile rangelands to
survive and earn their livelihood (Rochelesal., 1988).

Wood products such as fuel, timber, poles for aqocsibn purposes and fencing materials
can be produced from trees on the farmlands. Pos(t#86), in his study of Harrerghe
(Eastern Ethiopia) indicated that felling Adacia trees found in farmlands provides 0.4 - 0.5

m3 fuelwood per mature tree when about 20 - 30% eftttal tree volume is removed.
Another study in the same region also revealed yntizh of 1.8 - 4.7 ® of harvestable
wood yearl from 40 - 60Faidherbia albida trees hal (Miehe, 1986).

Provision of some "minor" products such as foddesjn, gum, fibre, rubber, honey and

myriads of other food stuffs play great role in lowut farming systems (Swaminathan,

1987). In Botswana, Sharrock (1981) estimated 2b&b of the total annual diet for livestock

comes from browse trees and shrubs. Paramount tamper of trees as browse is that, they
provide protein, vitamins and frequently minera¢reénts which are lacking in grassland
pastures during the dry and/ or cold season anblestanding feed reserves to be built up.
Hence, herds will be able to survive critical pdsaf shortfall or prolonged drought without

losses (Le Houérou, 1980a).

Income generating opportunities have also beenrdented. In Sudan, Gum Arabic from
Acacia senegal and other species generates an annual incomeaof &k $ 4 Million (Amin,
1973). Though the extent of production is not vagltumented, farmers in the central and
Western Tigray are known to fetch additional offafaincomes from gums aZombretum,
Acacia, commiphora and Boswellia species (Pers. Obser.). Hence, year round employment
would be created. Furthermore, diversity of crogcés in a cropland also reduces the



economic risk of price fluctuations of any singl® or total crop loss (MacDicken and
Vergara, 1990; Raintree, 1990).

Micro-site enrichment by trees which ultimately ntain or increase productivity of the land
(Vergara, 1982; Naiet al., 1984), is reported to be the net effect of seviarctors, the most
important being soil fertility improvement (Nair984). The increased yields of agricultural
crops observed under trees in African drylands Hmaen correlated with the high amount of
leaf litter added to the soil, increases in sofjamic matter, nitrogen content, increased
availability of micro-nutrient (Zn, Mn and Cu) ahéyher moisture availability in the surface
soil layer and improved tilth (Felker, 1978, andnbette and Poulain, 1969 in Senegal,
Radwanski and Wickens, 1967 in Sudan; Virginia, 6188 California; Poschen, 1986 and
Dechasa, 1989 in Ethiopia; Verunmbe, 1987 in Na@eiin some cases the crop yield was
reported to reach the extent of 3 to 4 times mbaa tthe normal farming system (ICRAF,
1988). Kellman (1979) while reporting preferengarichment of the soil below trees interms
of Ca, Mg, K, P and N in highly weathered and itilerUltisols of the Mountain Pine Ridge
savanna of Belize, concluded that the gradual aa@tman of mineral nutrients by perennial,
slow-growing trees, and the incorporation of thege an enlarged plant-litter soil nutrient
cycle was the mechanism responsible for this swickment.

Similar results of substantial enrichment in P, N,and increased availability of micro-
nutrients (Zn, Mn, Cu) under tree species growimgrylands elsewhere were also recorded
(Agrawal, 1980; Mann and Saxena, 1980; Shankaraaretyal., 1987; Sharma and Gupta,
1989; Racet al., 1990; Tomilinsoret al., 1995). Though in many of the reports was indicated
that soll fertility improvement by trees in dryla$ a slow process, it is extremely important
in the fragile economic and ecological context gdahds (Vandenbeldt, 1990).

The influence of trees in soil physical propertieslso very important in augmenting the
overall capacity of the land to produce. The renhafahe vegetative cover from the soil
results in increases in bulk density, decreasgsonosity and reduction in infiltration rate
(Nair, 1984). This ultimately will dwindle land pdactivity. In line with this analogy,
researches have demonstrated influence of treesverting this problem. Undderosopis
cineraria plantation in Semi-arid areas in India, silt ataycontent of soil have increased up
to a depth of 120 cm as compared to the surrournaliam fields which are devoid of trees.
These changes in soil physical properties resuftélde maintenance of soil moisture beneath
the trees (Shankarnarayeinal., 1987). This effect was associated with the @fice of tree
roots and biomass return in terms of mulching ee fitter on the structure and texture of the
soils (Young, 1989).

The use of trees as windbreaks and shelterbelswsdespread practice in many dryland
agricultural systems. In drylands, effects of wirals agricultural crops are often obvious
from the physical deformation of plant parts aneirtigrowth forms. Indirect effects concern
mainly the water balance of plants and moisturaean erodibility and other properties of
the soil (Skoupy, 1991; Sheikh and Khalique, 198Rees can mitigate these ravaging
effects of winds.

Decreased wind velocity by windbreaks results ighbr air temperature and increased
relative humidity in and just above the leeward agan (Vandenbeldt, 1990). Markedly
reduced rates of evaporation and lower temperagagienes and reduction of about 5-14% in
evapotranspiration during April to July (Shankaeyamet al., 1987 in India; Schoch, 1966
in drylands of Senegal) was recorded as comparedadjacent bare lands.

By reducing wind velocity, wind breaks cause thea$ttion of airborne soil particles and
prevent them from becoming airborne again. Thisldeio reduce sand blasting, which can

4



destroy or severely reduce yield when exposed dalitde as 15 minutes (Fryrear, 1987).
Skoupy (1991) referring to farmers interview praedran important instance in asserting the
above analogy. In normal years, only one sowinghefcrops is required to the leeward of
the shelterbelts where as in the unprotected dreaequently necessary to sow seed two or
three times each season because of blown surfadebsaying or damaging the germinating
seed (Skoupy, 1991). l@assia samea type of shelterbelt, the soil loss was averagetl3.8
Kg/ha, while in the bare soil was 546.8 Kg/ha (Haanarayaret al., 1987).

Windbreaks also sieve wind driven rain, depositingisture on the windward side to the
benefit of crops growing close to the windbreakNiger, a 1-year study of the effects of two
rows Azadirachta indica showed millet yields in the protected fields w&g3 per cent of the
yields outside the protected areas. This takesantmunt the loss of production caused by
the proximity of the planted tree (Skoupy, 1991).

Role of trees in protecting soils of drylands agarainfall is also of paramount importance.
Risks of soil erosion can be reduced by the concbmemulative effects of tree canopies,
ground cover of annual crops or pasture grassgsimies and shrubs, and a surface litter on
rainfall erosivity (Wiersum, 1984). When the prditee vegetation cover is removed, the
structurally unstable soils are exposed to theihgadction of rains. As a consequence,

erosion immediately after land clearing are norynhigh. Soil loss of up to 120 t -I%an the

1% year of the land after land clearing was indicafedl, 1974). The double "armour"
provided by the crown cover and the layer of litfar protects the soil from splash erosion
and surface or sheet erosion. Water infiltratioals enhanced by both the roots action and
accumulation of absorbent humus on the soil susfand significantly reduce the volume,
velocity, and erosive and leaching capacity ofacefrun-off (Young, 1989).

Tree crowns lessen solar radiation on the soiluecedsoil temperature, and thereby reduce
moisture loss through evaporation from the surfsméwhere most annual food crops draw
their moisture and nutrient uptakes. Most of theada assertion to this come from tropical
forests (Wilkinson and Ania, 1976). More work rensito demonstrate in dryland
agroforestry.

The protective role of trees in imparting stabititythe whole system is also well known. The
clearing of vegetation affects not only the farndgnn the immediate vicinity, but also
destroys the water catchment areas, causing flgaafinivers and rapid silting of dams. This
is important in drylands as there is inundationemn because of the torrential rains. Floods
annually affect an area of about 8 million hectafecropped land in India (Sharma and
Gupta, 1989).

Generally, the indicated attributes of trees amdrtfavourable influences and effect on soil
conservation, physical properties, the hydrologibalance, microclimate and shelterbelt
effect are sufficiently large to indicate the beciaf role of trees in conserving and
stabilising the ecosystem. These are in additiothéoeconomic and social benefits. As a
matter of fact, reports from CAZRI revealed thainbtination of trees with crops would yield
better overall returns in comparison with sepapddés of trees and crops whilst reversing the
land degradation in drylands (Shankarnaragtaah., 1987)

In Ethiopia, ICRAF (1990) undertook a survey orditianal agroforestry systems. The study
found mixed cereal-livestock, agrosilvopastorat] aitvopastoral systems.

From previous and recent field surveys in regioreaded that the above listed systems exist,
with variations in some of the components. Theofsihg observations were made. The
interpretation of the indicated agroforestry preesiin the subsequent points, reference could
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be made to Rocheleatial. (1988) and Nair (1990). All systems attempt tocimmase overall
production of the farming systems.

1. As dispersed trees in croplands

This agroforestry system is the most dominant agestry practice in the semi-arid and sub
humid zones. The native tree species are widelyesed haphazardly, or according to some
systematic patterns on bunds, terraces or fielchdaies. Native tree species to be promoted
for this purpose include:

A. abyssinica, A. bussei, A. etbaica, A. Seberiana, A. tortilis, Acacia seyal, Balanites
aegyptiaca, Faidherbia albida, Zizyphus spina-christi

The suggested species can provide fuelwood, charsbade, construction materials and
farming implements, and fodder for livestock. Ferthore, farmers in these areas also
confirmed their role in soil improvement and comsg¢ion. Their other uses include
providing bee fodder, traditional medicine (oAlytortilis, B. aegyptiaca andZizyphus spina-
christi) and human food (onlB. aegyptiaca and Zizyphus spina-christi).

Integration for improvement in croplands may comprof protection and management of
selected mature trees of the native species alreadhe site, planting new trees or careful
management of selected seedlings establishedeothsitugh natural regeneration. The use of
the species could also be integrated with thettoawdil soil and stone bunds.

Since all the indicated species are palatable bst wicthe livestock, protection must be made
against browsing while the seedlings are very yodiigs could be done by fencing the
seedlings in groups (which would be economical timgividual tree fencing) or exercising
social fencing. When pressure of roaming livestschtense, it impedes the occurrence of
natural regeneration in the sites. As droughtdscated to be the main constraint, some water
harvesting techniques like microcatchements andoa#sins around the young seedlings
could conserve the limited rainfalls (in the drelg) and hence increase their survival during
some prolonged droughts.

Spacing depends on the size and requirements ofréleespecies, and intended primary
objectives of the land user. In croplands, it ltaseke best use of any positive effects of the
trees on crops. Hence, variations are expected ngghrds to species and accompanying
growing agricultural crops. More study remains istlight. ForF. albida 40 - 60 trees/
hectare (10 X 10m) can be used as a basis to widrt(from experience in the Sahel,
Rocheleatet al., 1988). Based on spacing observed during fielckwp-15m forA. seyal, 5-

10 m for Z. spina-christi, A. sieberiana, A. tortilis and A. etbaica, and 10-20 m forB.
aegyptiaca could be used as an embarking point.

Management of the trees is important to ensureasgest return of mulch or leaf fodder and
light shade. Pollarding, topping and pruning argontant in this respect. This should be
done in early summer or at the end of the dry seaso

2. Trees on soil conservation and reclamation stuwes:

Soil and water conservation has been practicedanynparts of Ethiopia, and it has been
promoted by the governments (the past and predentinore than 20 years. It is thus

increasingly becoming a culture in many areashls light, native tree species have a lot to
contribute. Traditionally, they have been incorpedain many of the conservation earthwork
structures - especially, soil and stone bunds.heuantore, they can be grown on terraces,
raisers etc. with or without grass strips for thepgose of reclamation of degraded soils, and

6



sand dune stabilisation while providing variougtpeoducts. There exists a great potential in
improving productivity and land use sustainabilitysloppy farmlands. Native tree species to
be promoted for this purpose include:

F. albida, A. seyal, A. tortilis, A. sieberiana, A. etbaica, A. abyssinica and Z. spina-christi.
Where adequate moisture can be conserved to planahd cash trees, the following species
could be considerediusa spp., Cofea arabica, Persea americana, Carica papaya, Rsidium
guajava, Mangifera indica, andCiturs spp. could be planted.

These tree species have been indicated to havatjadden providing various tree products

while stabilising the conservation structures foumdarmlands. They make lost cropping

space productive by using the surfaces of strusturieere other crops can't be grown. To
maximise water availability to the growing seedéing the bunds, microcatchments can be
utilised. Cut-off drains could also be incorporatiening wet seasons.

Protection against browsing will be necessary dutie early establishment periods. Cut and
carry could be used to supply fodder for livestotk form of stall feeding. Trees should not
be allowed to grow too high and cause sheddinghenaccompanying crops, in cases of
croplands. Topping and pollarding need to be donseture light shade for growing crops
and this also maximises biomass production botlsddditter and fodder for livestock.

3. Livefence

This is often practised to keep out domestic odvahimals. The native tree species are
planted around a compound, house, cropland, fdddand garden. Native tree species to be
promoted for this purpose will be:

A. tortilis, A. bussel, B. aegyptiaca, A. seyal, A. tortilis, A. sieberiana, A. etbaica, Z. spina-
chrigti, A., abyssinica andF. albida.

These trees have been revealed to provide fuelwobdrcoal, shade for human and
livestock, fodder, etc. while serving the primargjextive of fencing. Since they can be
grown along the boundary in croplands, agreementstanstallation is needed among all
affected land owners and users.

Protection and management are crucial for sucé@ssection is needed for young seedlings
till they will be large enough to protect themsalvAs the trees grow, they will be trimmed,
providing either mulch for the soil or fodder favdstock. The planting pattern is often in
lines. This practice does not require substandiablir for planting and maintenance. It can
also serve as boundary demarcation, and windbieaki®d prone areas.

4. Shelterbelts and windbreaks

This involves planting and growing native tree sgpea@round farmlands and plots to protect
them from wind and blowing sand or soil. This hageptial in highlands, where farmers

have revealed greater incidence of wind damagegdaudtural crops. It can also protect sand
blasting to croplands from surrounding bare lahtgive tree species to be promoted for this
purpose will be:

A. abyssinica, A. etbaica, A. tortilis, Z. spina-christi, B. aegyptiaca andF. albida

They can reduce soil erosion, improve the microaiarfor growing crops and shelter people
and livestock. This is accomplished through dedngashoisture loss, speed of the wind and
thus its ability to carry and deposit soil and sarldnting is done in strips at closer spacing.



Protection of young seedlings is necessary foithadl tree species Management has to be
made to maintain sustained presence of the winkbrdapping and pollarding need to be
done, for harvesting. All trees should not be tklEt once, Shelterwood cutting can be
utilised. This ensures that there will always badbreaks left after each harvest, and adult
trees can provide protection for seedlings and gduees being planted for replacement.

Since windbreaks often affect more than one farthi@specially where the farm lands are
fragmented to about 0.25 hectares), agreement ghieuteached between neighbours. The
native species can also be incorporated in thisepato serve in fencing and boundary
demarcation. In addition the windbreaks could beéxed@along roads and paths if wind

direction and the roads or paths run perpendidol@ach other. The trees also provide other
products and services.

5. Fuelwood production

Since there is severe fuelwood shortage in Ethjopramotion of this practice is very
important. It involves inter-planting the tree sipscon or around agricultural lands with a
main production objective, to produce fuelwood.sTtan be produced while fulfilling other
objectives including fencing, shelterbelts and laang demarcation. It is thus very important
to plant tree species with high fuelwood value. &g that can be used for this purpose
include:

A. abyssinica, F. albida, A. seyal, A. tortilis, A. etbaica, A. sieberiana, A. bussel, and B.
aegyptiaca.

The tree species listed above have been indicatedve high calorific value and meet most
of the requirements of a fuelwood species.

The trees will be managed on short-rotation bas@rder to supply fuelwood in areas where
there is severe shortage. Protection will be necgsSelection and breeding is also needed
to promote the relatively faster growing provenangtthe species.

6. Trees on rangelands — silvopastoral systems

This involves the incorporation of the native trgmecies having high fodder values in
rangelands. They can either be scattered irregquardrranged according to some systematic
pattern. Species that can be promoted include:

In the semi-arid and sub-humid are&s:albida, A. seyal, A. tortilis, A. Sieberiana, A.
abyssinica, A. etbaica, A. bussal, B. aegyptiaca and Z. spina-christi.

In the arid areas there is theacia - Commiphora woodland vegetation witAcacia misera,

A. socotrana, and A. spirocarpa species; and near wadiBamarix nilotica, Ziziphus
mauritiana, Z. mucronata, Phoenix reclinata, Leptadenia spartium and Conocarpus
lancifolius becoming frequent (FRA, 2000). The agroforestrgcggs of these areas need to
be studied — as so far there is only a list ofkihel of species that occur in these areas and no
detail on their usefulness.

These tree species have had great potential in findder value for most of the livestock.
Most of them produce leaf fodder and edible podsstvhave higher crude protein, mineral
content and some higher dry matter density tharafiseciated grasses, particularly during
the dry season. Though the species will primamyifzorporated to produce fodder, they can
also provide poles, fuelwood, pollen and nectar dee fodder, or improve the soil. The
paramount importance of the trees in this agrofoygwactice is to meet wood and fodder
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demands throughout the year and maintain foddeugir dry periods. They can also help to
maintain the stability and fertility of grazing @ and reverse trends in land degradation and
desertification.

Either planting or natural regeneration or both iddoe involved. This can be encouraged
through rain harvesting with microcatchments, adl a® protection from grazing animals.
Especially in the arid areas, in the past extenukxibds of rest, where natural regeneration
was encouraged used to be practiced. With the iaeegasing pressure, these periods have
become progressively shorter, now resulting in vamimum regeneration. A recent study
done by the author in the Tekeze valley whBoswellia papyrifera grows revealed that
continues extensive grazing has resulted in mastisp having near to no regeneration. This
trend was however, basically reversed by estahlisisiosed areas where no grazing was
allowed. Some management schemes will be necegsarpromote and enable the
establishment of seedlings and saplings to entwwduture of these systems. To minimise
the protection requirements, the trees could bat@dtain clumps. Because it is easier and
economical to protect group of trees than the sammber of trees planted in lines or
dispersed throughout the pasture. In sloppy lahdsptanting pattern should follow contour
lines.

7. Protein Banks

This involves growing the native tree species fe production of protein rich fodder on

farm or rangelands for cut- and -carry fodder pabidm. The fodder kept in this manner

especially acts as a reserve supplement duringlpheeriods, when other sources of feed
will be limited. This is feasible in areas wherer is high population pressure and feed
scarcity. The species that can be promoted include:

A. abyssinica, F. albida, A. seyal, A. tortilis A. sSieberiana, A. bussei, A. etbaica, B.
aegyptiaca andZ. spina-christi.

These tree species have been proved for theirdoralgie. In addition to the mainly intended
fodder production, the tree species would provitteohighly needed tree products such as
fuelwood, poles and etc.

Mixtures of these different tree species would Efed around homestead or backyards as
clumps. The trees could be closely planted whend ia in very short supply. Protection
against roaming livestock is essential. The practs suitable to group fencing which is
reasonably economical. As they are often near thmeh the labour required could be
combined with home and child care responsibilitiespping, pollarding and pruning will be
done to maximise production of biomass. Breeding provenance trials will be needed to
select provenances that produce maximum forage.

8. Multipurpose woodlots

This comprises establishment of the tree specigharform of woodlots in order to fulfil
multiple objectives (wood, fodder, soil protectiosnil reclamation, etc.). All the native
species listed above have potential to be usdusnéspect. In summery they are:

F. albida, A. seyal, A. tortilis, A. bussal, A. Sieberiana, A. etbaica, B. aegyptiaca, A.
abyssinica and Z. spina-christi. Where there is adequate moisture suppliment pe@ssibl
through irrigation, or close ground water tablestfand cash trees could also be added. The
following species could be considerédiusa spp.,Cofea arabica, Persea americana, Carica
papaya, Rsidium guajava, Mangifera indica, andCiturs spp. could be planted.
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These can be planted in common lands for the beoéfihe community. It can involve
mixture of the species. Management may vary depgndn the predominant objectives.
Production objectives will often be diverse. Simaast of the tree species provide bee fodder,
apiculture could also be incorporated. In sloppyd& tree planting will follow contour in
association with some conservation measures. kesoabere communal lands are used, the
rights in sharing benefits and responsibilities grotection and maintenance of each
community member must be clearly defined beforevaork is done.

The successful colonisation of many of the natipecges in many of the degraded lands,
underline their potential in wasteland reclamatidhis could be in the form of woodlots.
These would serve as sources of fuelwood, foddgnducut- and - carry system) and other
tree products while reclaiming the marginal landis.contribution in augmenting the high
demand of tree products might be of paramount itapce.

To maximise land outputs, some shade tolerant compsd be inter-planted within the
woodlots till canopy closes. Management includeptog, pollarding and pruning.

9. Improved fallow

Leaving croplands fallow is a common practice imgnparts of Ethiopia. This is intended to

allow the soil to rest and regain some of its ligytfrom the growing vegetation, usually

consisting of naturally growing weeds and gras§ssne weeds may be leguminous, but
most of the weeds and the grasses are not. Dumttage of the fallow years (1 or 2 years in
most cases) and the type of vegetation growindnénfallow period, the intended objectives
are not often met.

This traditional practice can be more robust, pobga and achieve its targets using
improved fallow. This involves planting the natitree species which would speed up soil
recovery during the fallow phase. This enables &etthe main purpose of soil fertility
improvement while keeping the fallow phase minimukhthe end of the improved fallow
period, trees will be harvested while leaving tkéris to decay in croplands. Overall benefits
from the tree species include soil erosion contnakease in the organic matter content of the
soil, cycle and trap nutrients and improve sothtilin addition, there will be short-term
economic gains. These include the highly needeal preducts such as fuel, fodder, food,
construction materials and farming implements.

However, due to scarcity of land resulting from plapion pressure in many areas,
applicability of improved fallow may only be limiileeco some areas where shifting cultivation
have been exercised recently.

For this purposeF. albida, A. seyal, A. tortilis, A. bussal, A. sieberiana, A. etbaica, B.
aegyptiaca, A. abyssinica, Z. spina-christi, could be used.

To maximise the overall production, apiculture ¢enincorporated during the fallow phase
as the tree species produce flowers with nectateBtion against browsing is needed during
the early years when the trees are growing. Fendgngmnportant. However optimum
management and rotation of the tree species neagl studied.

10. Closed areas and hillside distributions

In many parts of Ethiopia, degraded lands that atn@ve no production potential are set
aside for natural rehabilitation. These are caliézsed areas. In addition to these closed
areas, hillsides where no farming is practiced, largbstock grazing is not productive are set
aside for communal plantation or forested areasome places in Ethiopia these communal
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plantations or forests are being divided among gagueople who do not have land to farm, as
land re-distribution has been stopped. These draas very high potential for agroforestry,
especially with cash earning products like fuelwofodits, honey, milk and milk products,
and when there is good access to markets foragg peoduced. From the above mentioned
practices, the multipurpose woodlots, protein barfikelwood production, live fence, and
trees on soil conservation and reclamation strastur

Other practices:

The preceding points do not exclusively list whageoforestry is being practiced and can be
improved. Only the main ones have been describdter@romising practices include along
water ways/ riverine, plantation crops with pastuesd animals, homesteads, apiculture,
communal lands and in wasteland or degraded lasidmation.

Though the above listed species flourish in the yrtaaditional agroforestry practices, their

present situations does not allow the realisatioh® maximum biological potential benefits

in the needed quantity and quality. Using thesdesys as an embarking point, further
improvements can be established. The improvemeat® ho be able to maximise the

potential benefits from the tree species withofliciing losses in other land use aspects, like
crop- or livestock -production.

o Emerging strategies in Ethiopia

As has been noted above environmental degradatiarserious challenge in Ethiopia. Many
highlighted the urgency of reversing the land detation in the region to halt the above
mentioned socio-economic and ecological problemshefregion (SEART 1994 cited in
ANON 1994, ANON 1992). In a review of research gapshe country, the Ethiopian
Agricultural Research Organization (EARO 1999) ifesd among others the need for
research on the diversity, biology, ecology, siltiere and economic importance of trees and
shrubs. Having realised the seriousness of thelgmmlthe government and the people in
Ethiopia are trying to rehabilitate degraded laimdan effort to reverse the problem. To do
this several approaches have been tired, and ath@sg are area enclosures and hillside
distributions that are discussed below.

> Enclosures

These days, efforts are underway to replenish émeided vegetation of Northern Ethiopia in
line with the need to cater livestock fodder anteotiree products. To this effect, enclosing
areas has been instrumental towards materiali$irgntajor goal; achieving conservation
based sustainable agriculture. It is also a meangaintain biodiversity in the drylands of the
region within the rural community (Kindeya 1997, i&n2002, Kindeya 2003, Sarah 2003).
This alternative has gained wide acceptance, for reasons. The first, the degraded lands
had not produced substantial amounts of grazing, Haal promoted erosion especially
downstream. The land now produces some grass, higtiignot enough as compared to the
fodder needs of the local community it has not beade totally unproductive. In addition it
is protecting downstream areas from erosion whiléha same time improving infiltration
and ground water conditions, as a consequence #nersprings re-emerging and providing
water for longer periods of time down stream. Teéeosid reason is that this system requires
lower investment as compared to community plama#iceas, as it only needs a guard to
protect the land, and the community to set rulesragulations though which trespassers will
be punished (Mitiku and Kindeya, 1997).
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Delineation of enclosures

Local people are highly involved in the delineatminthe area enclosures. In the beginning,
the Development Agents, Development Committee dmd lbcal Administration Baito)
identify sites for protection. The selected ardasutd not be close to settlements of the local
people and used for grazing. The selected areahemegoresented to the general community
in a general meeting of community members. Aftardngh discussion and based on the
interest of the local people, the socio-economid ecological conditions to be considered
and the means of protecting these area enclosulesendeveloped (Mitiku and Kindeya,
2000).

Protection of area enclosures

The guards for the protection of enclosed areasuswmally nominated by the local people,
and payment for the guards comes from contributimasle by the local people. A person
who can read and write, who has interest in devedapt, and who has acceptance by the
majority of community members is selected for tlusippon. Most of the time, the local
people contribute about 0.25-0.50 Birr per monthinasome other cases about a kilogram of
grain per household per year. In some areas pstgmbecontribution after 2-3 years. In some
cases, where the local people have stopped thafrilmation, certain adjustments may be
made. For example, the site guards were allowenit@and use the grasses or to graze few
livestock (3-4 cattle) on the protected area fomsotime. Another mode of protecting
community forests include protection based on itiges for example food for work or cash
for work (Ibid).

> Hillside distribution

In addition to the enclosures, there are also sooramunal hillside plantations. Some
farmers in the Echimare village of the Eastern ZoheTigray, in 1992 decided against
prevailing government policy, to divide and allcea community forest area for individual
management. A relatively larger hillside with freet boulders and stones extends from the
sides of the village. At the foot of the hill, #fle land is cultivated and relatively a larger area
is set aside as a pastureland. The area that foanedrt of a degraded hillside was
communally planted with eucalyptus trees, but tilage people witnessed low survival and
poor establishment of the trees planted on thesithds. Hence, the members of the
community opened dialogue and consultation amoag$elves on the options available for
managing the forested land (BOANRD, 1996) and detido carry out tree planting
individually rather than communally.

The farmers forwarded their idea of dividing thadao theBaito (local council). Although
the localBaito was convinced and accepted the idea, it neededegdprom theBaitos at
Woreda (District Council) and Regional levels. Those farsnédad set-up a committee to
prepare rules, divide the land equally to all merspand administer tree planting as per the
agreement. Accordingly, the hillside was dividetbiparcels of 3m x 6m. Each household
was given two parcels, one from fertile area ané @mom low fertility. People were
organized into groups of ten relatives. Such gnogipvas adopted to allow consolidation of
these parcels into bigger plots. It was also betieprepare planting site in a group than
individually. Allocation of plots to individuals vgadone through drawing of lots in order to
avoid biases. People have planted in this arrangefoethe last twelve years. This challenge
from the farmers of Echimare area in Eastern Tigneas accepted as a framework for
developing a policy to plan resource managemerd &ical level with a foundation for
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application at a Regional level. Subsequently, Regional government appreciating the
initiative taken by the community, decided to fotata a policy through the Bureau of
Agriculture and Natural Resources for the allocatd sloppy lands to landless members of
the community where sloppy lands occur (Mitiku &ddeya, 2000).

The criteria of inclusion of a beneficiary for oiotiag land on a hillside include:
e Socio-economic situation and income sources

e That the farmer should be adult and not a partitipa the last land distribution
undertaken

e Someone who can develop the land on his own iwgat
e Returnees from migration or settlement programs

The hillsides for distribution were initially barmdands with free grazing. A local bylaw
(serit) on the management, rights, duties and respomgbilof the beneficiaries has been
endorsed by the community (Annex 1). Since bouedaare clearly marked, disputes about
borders were not raised as issues of contentioa) (Ib

Through the guidelines, assumptions were made timat participation of farmers and
investors in the development of hillsides wouldebdanced, environmental protection would
be strengthened and food security of the regioouthin additional income generated from
forest products would be ensured.

Similar distribution schemes are being consideradrehabilitated gullies and improved
pastureland. The whole philosophy of such distidsutof hillsides centres on the
improvement of the environment and socio-economifase of the community and
involvement of the beneficiaries in the implemeiotaprocesses (Ibid).

Experiences from farmers of Echimare

The idea of managing common pool resources thrangyjlaidual ownership, that started in
Echimare, challenged the whole idea of top-down lase planning at community level. As
pointed out by Desalegn (1998) past efforts in smitl water conservation, community
forestry and catchment rehabilitation failed beeatisey were not participatory in their
approaches. Beneficiary communities were not ire@Iwn the planning, implementation and
utilization of the products. However, the case ahifhare is a clear message to policy
makers, that if properly addressed and consulteghl lcommunities have the capacity and
institutions to plan land use in accordance toekgectations of beneficiaries. Experience in
Echimare shows the fact that people prefer indidplanting than communal planting.
Farmers were tending their plots properly. Weedmgtivation, and run-off diversion were
practiced by many of the households in Echimare séht developed by the beneficiaries is
respected by all and accepted by the judiciary.eNmirthe farmers failed to plant their plot as
it would otherwise be given to others - accordioghe byelaw. Eucalyptus trees planted in
private plots performed well as compared to thassommunal plantations. The diameter of
trees grown in private plots was twice that of $regrown in communal plantations
(BOANRD, 1996).

Local level training in resource management

Despite the well intentioned initiatives taken hg farmers in Echimare, Negash and Wuhdet
the need for technical support for such initiatiesuld not be undermined. Technical
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support in selecting appropriate tree seedlingsyiging guidelines on physical structures is
important. Training of the beneficiaries in res@mmanagement with emphasis in integrated
hillside development should be given periodicaymple indicators of the changes in the
rehabilitation and development of the distributadds needs to be developed (Mitiku and
Kindeya, 2000).

Attitudinal change

Through the initiatives taken at Echimare, attitiadlichanges are observed on development
agents, experts and policy makers with regardearthnagement of degraded lands. Previous
emphases on area closures, although still pregaiinre now considering the distribution of
the planned areas to beneficiaries. This is netvarsal on the policy of the area closures, but
realization of the involvement of the beneficiartesown and manage the land resources.
People’s involvement and participation is ensurfethey consider themselves as decision
makers on the land they owned. This invariably nigodus oprandi in Tigray (Ibid).

Sustainability

Farmers are not interested for the mere protectiaratural resources such as forest, pasture
and water resources but prefer their use in a isadle manner and do not in a way accept
the destruction of such resources if they knowffiecas their livelihood. Framers in these
schemes emphasize management of resources thraggghnot just for the sake of
conservation. They assert that traditionally suclinagement was manifested in several
ways. However, the farmers indicated that succegsforms and policies on agriculture and
tenure have not taken into consideration the loutétives. This particular scheme provides
the beneficiaries with a title deed to the landueing sustainability and security (Ibid).

Management issues

Beneficiary farmers are aware about the need fermanagement of the distributed lands
with regard to tending the planted trees, watetimg seedlings and in meeting their social
obligations for good land husbandry. This is exgeésthrough the maintenance of terraces,
broken bunds, weeding of seedlings and cuttingsgrasstall-feed livestock, since tlserit
prohibits free roaming and grazing. Conceptuallg treneficiaries are moving from the
conventional method of using the hillsides as fyegzing areas to areas where biomass can
be produced to be used elsewhere through cut-angszstem (1bid).

Intermediate and long-term benefits

Distributed hillsides have very high potential fagroforestry, especially with cash earning
products like fuelwood, fruits, honey, milk and kngroducts, and when there is good access
to markets forage being produced. In the long the, beneficiaries anticipate benefits to
accrue from the sale of wood for fuel and constomcand fruit crops. However intermediate
benefits from cutting grass for livestock feedimg being realized. Grass is harvested on cut-
and-carry system and after seeds of grasses agdglshaded on the ground. In some areas,
a grass strip with 1 m width is deliberately lef seed sources. Some beneficiaries have
started fattening sheep and goats for sale. Stdaout-put is encouraging since beneficiaries
have access to credit facilities for starting thi&al purchase of the sheep and goats. Further
plans are drawn by each community to integratekbeping as part of the long-term benefits.
Bee keeping is a lucrative business in providinditaghal income to the beneficiaries.
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2. STAKEHOLDERS AND THE ROLE THEY PLAY
The following are the stakeholders in attemptingriprove agroforestry.

1. Farming community: is the most directly involved body. Any intervemtiwould have
to start with convincing the farming community dfet benefits of agroforestry, and the
systems intended to be implemented. They area thsodirect beneficiaries of any
improvement in the agroforestry system resultingimproved substance and economic
powers.

2. Regional and federal governmentsthe government is at present trying to fight food
insecurity and poverty both at the federal andaegli level. The present government policy
focuses on attaining economic development thougliprared agricultural and rural
productivity. As the policy maker, the governmest directly involved in preparing a
conducive environment in which agroforestry cannperove and promoted.

3. Bureau of Agriculture and Natural Resources:The Bureau of Agriculture is the body
implementing the government polices, and the mesistre player in undertaking national
level change in any form of agricultural and nakuesource management interventions all
over the country. At present the bureau works lyelbgping extension packages and ideas to
implement. Most of these ideas are implementednally, yet some are region specific, as
conditions in different regions are different.

4. Other government offices the different bodies of the government that amoived in
making decisions regarding what the bureau of Adgice and Natural Resource
Management implements, what kind of infrastructisrdevelopment where and when, and
what services will be provided to the farming conmityiare directly or indirectly involved
in implementing and improving agroforestry.

5. NGO’s: Apart from the bureau, it is NGO’s that experimesn developing and
implement different strategies, methods, and progras to help with improving agricultural
and natural resource management.

6. Intellectual community: the intellectual community is either, employed aactive in
Bureau of Agriculture and Natural Resource Managemer is involved in consulting
NGO’s and/ or the government, and debates abouessthat require decision. It is thus
directly or indirectly involved in improving and pfementing agroforestry.

Within this category one finds tha@igher education institutions As was seen from the
outcome of the Workshop on Land husbandry in tigllands of Ethiopia (Kindeya, Temu,
Mitiku 1997), the role these institutions have bgxdaying in agroforestry and other land
resource management practices has not been satifi¢he main reasons given for this
were:

Lack of appropriate teaching materials, Need fertraining trainers, Lack of
communication between institutions, Lack of adégquaained manpower, Poor link
between research and education, Need for propkzatiobn of available staff, Gaps in
research and knowledge on related subjects for glearsoil science, forestry, crop
husbandry, animal husbandry, soil and water coasery water resources, and socio-
economics, Lack of appropriate organizational/fingtinal set-ups, Lack of appropriate
research policy to address land husbandry, LactoaE for collaboration, Poor research-
extension-farmer linkage, Lack of incentives fosaarchers, and Inadequate research funds
and facilities.
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To overcome these shortcomings the following imprognts were proposed:

Overall development of the resource base both megiards to human and infrastructure that
are necessary for education, training, researctgnsion, networking, and information
exchange, Creating a more conducive educationarmgseand extension related policies,
Trying to procure more funds for research, educatextension and networking activities in
the country, and Building up on the information aadication base in all the related subjects.
Most of the above-mentioned solutions can be ua#ert by the higher education institutions
themselves, yet some need to be undertaken ahah#iad international levels.

3. AGROFORESTRY AND HOUSEHOLD FOOD SECURITY OF THE DRYLAND
RURAL COMMUNITY

As discussed in the introduction, the environmenedradation in Ethiopia is one of the
biggest challenges the country faces. The sevefithe environmental degradation coupled
with poverty expresses itself in the large proportof the country’s population lacking food
security. Many countries in the world face drouglet, not all occurrences of drought end up
with famine. The famine in Ethiopia is only an eagsion of the complex interrelated
problems of environmental degradation, povertylacl of alternatives.

The success of any land use intervention is detexuinin its capability to deliver the intended
benefits. In order to attain food security, onedse® find a system that will not completely
collapse when there is drought, and one that wilvigle the farming community with
alternative income earning possibilities. In a prstudy conducted by the author in 1995,
several indigenous tree species incorporated ofagrstry systems were found to be sources
of fuel, feed (during dry season), poles, farmimplements, shade, live fence and other local
uses like in traditional medicine, human food arek-keeping. As these products were
obtained from trees, it needs to be noted that 8télyproduced during drought periods
provided there were small showers and percolatedture from previous years. Moreover
based on soil analysis also undertaken at the siamee there was increased organic matter
content in the soil where the trees were locatée. ificreased organic matter content, and the
sheltering effect of the trees help in combatingpcfailure when the rains stop too early. In
addition to this effect, there was a significantrease in soil nutrients highlighting the
species role in increasing crop productivity inptemds.

Hence, agroforestry to be a sound practice, hasetet the farmers' short term needs (fuel,
feed, poles etc.) and provide service functionsirftaa soil fertility, erosion control etc.) in
the long-term. This largely depends on the abihfythe incorporated multipurpose species.
On these grounds, the study argued that proposedoagstry options should have to start
from the species to which farmers are accustomext to other words, native multipurpose
trees.

In this line native species have quite a lot untappotential to be used as agroforestry
components in many of the farming systems. Thasezhlbenefits by farmers coupled with
their age-old traditional experiences with the #ecgives an important point for
intervention. Moreover, the success of these spaaithe traditional agroforestry systems for
ages is an indicator in the possible prudent emtation of the species to a wider scale.
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4. DIVISION ON THE OWNERSHIP, AND INVOLVEMENT PER A GE AND
GENDER IN AGROFORESTRY

In the drylands of Ethiopia there are several cakywith implications into ownership, and
involvement per age and gender in agroforestryr@wmeowever, it is up to women to collect
and use fuelwood. In most cases, the home gardeshsakh that grow in them are the
responsibility of women and children. Thus provglimomen with the possibility to purchase
basic necessities from sale of produce in the hgandens. On the other hand in most cases,
the production and marketing produce from the fandé and the rangelands belong to men
and boys respectively. An exception to this, aeeAFar people where all production and sale
is under the control of women and children.

5. THE OPPORTUNITIES AND CONSTRAINTS FOR STUDYING, PROMOTING
AND PRACTICING AGROFORESTRY IN THE DRYALNDS

As noted above agroforestry is a traditional sysedrmady known by farmers in Ethiopia.
Even though it is a traditional system, it is netywwidely implemented. In addition it is not
well studied. Its full potential is thus not yetlieed. To realise its full potential it will need
to be studied, promoted and practiced. To do tiesfollowing opportunities and constrains
will have to be met.

1. Opportunities:

» There are already on-going studies on the potentil® of agroforestry in land
degradation at EARO, higher education and regigoakrnments level. From such
on-going works, data on trees, soicio-econmicseresibn, soils, erosion, and etc is
being generated. Therefore, one can therefore buildiready started work. This also
shows that the government and some stakeholdersaleady interested in
agroforestry.

» It is almost 10 years since the Ethiopian Fore&ttion Programme has been put in-
place. Following this, regional forestry action grammes (Amahara, Tigray,
Oromiya, Afar, Somalia, etc) has been approveds @btion programme gives special
emphasis to practices that help attain food sgguahd combat environmental
degradation. As shown above agroforestry is syataetice, and thus favoured by the
programme. In addition the programme has laid dtwenbasic foundation in human
and institutional infrastructure to implement agrefstry and similar practices.

» There are successful indigenous agroforestry pestihrough out the country. There
exist local initiatives by farmers for land usedampling that integrates trees (e.qg.
hillside distribution). These will be very usefubrfextension and promotion of
agroforestry in the farming community.

» There are initiatives to start up networking in daHusbandry and agroforestry,
which has involved all stakeholders in EthiopiaisTihas been supported by ANAFE
of ICRAF. This has lain down the foundation for I8Rto start working with the
various stakeholders in Ethiopia, and Africa.

Constraints:

» The continued existence of open grazing. As itnevin for agroforestry to function,
tree must be able to grow. Because of free grazihggee seedlings that emerge in
grazing, farming and communal lands are eitheregtaan and uprooted, or will be
trampled on and die. Without the establishmentreéd, practicing agroforestry will
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become very difficult. Due to the free grazing heesr it is not only trees that find it
difficult to establish, but also most of the othemgetation suffers form trampling.
This leaves land unproductive and exposed to sodien.

The high agroclimatic and cultural diversity in ghia makes development of a
specific overall applicable system difficult, thesch combination of agroclimatic and
cultural combination needs to be addressed indaligu

Gaps in research and education in Ethiopia:

0 gap in studying traditional agroforestry systemg the indigenous knowledge
associated with it to identify its potentials andys of improving the existing
systems,

o lack of in depth understanding of subjects relatedgroforestry for example
soil science, forestry, forest breeding and gesetiespecially on indigenous
species, crop husbandry, animal husbandry, soilatdr conservation, water
resources, and socio-economic of the country,

o lack of appropriate teaching materials,

o0 poor link between research and education, espgaalhcerning researcher-
extension-farmer links, and

o lack of public awareness raising and informatioasdmination, especially
lack of means to bring to the farmers and the pubk findings in research

Shortage of options of in technologies. These nmesdarch, education and training,
extension, awareness, policy and institutions.

Very few universities and institutions have forrmakage for support and information
exchange in agroforestry.

Lack of communication between the different goveental and non-governmental
institutions involved in agroforestry research addication

There is lack of a forum for the exchange of infatien and experiences on land
husbandry activities out of with agroforestry ion

Need for trained human resources and proper utdizaf all the available resources.

Little attention being given to traditional exiggirsystems, especially to indigenous
species.

Historical changes in land tenure and the repelted distribution efforts having
discouraged investment in land in the past andiiageaecurity problems at present.

Poor extension practices and lack of trained mampaavwork in extension activities.

There are several technological and institutiosslies that we need to address while
working to promote agroforestry such as:

o0 What do our farmers expect from interventions, anttow can we provide
them with what they expect?

o The word agroforestry is being heard in each andryewdevelopment
intervention. Is it the same agroforestry interi@mthat we are thinking of?
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Some failures have been witnessed on much-puldicsg®ecies such akeuceana and
Seshania. Do we need to change our approach, and focusdigeinous species?

6. GAPS IN THE SCIENTIFIC KNOWLEDGE SO FAR ACCUMULA TED

The science of agroforestry in Ethiopia is very nemd efforts to study it have been
scattered and disorganised. The level of knowlezigglable is at best very rudimentary. A
lot still needs to be studied in the following asea

» The detail of indigenous agroforestry systems atenell analysed and documented,

» Exotic species promoted so far have not been we#@ted, the reasons for this need
to be studied. In addition there is need to foaudocal species, especially ones used
in agroforestry. Yet the different provenances production potential of these local
species has not been studied.

» The silviculture, management and specific enviromi@erequirements of the local
species have not been studied.

The basic information on fields related to agro$bng such as soil science, hydrology, socio-
cultural studies, and economics needs to be bpilt u

7. CONCLUSIONS AND RECOMMENDATIONS AND FUTURE INTER VENTIONS

The study, promotion, and implementation of agrestny in Ethiopia will help the country
address two of its basic problems, environmentgiatiation and lack of food security. There
is great potential and justification to start withplementing agroforestry. Interventions need
to focus on the following areas:

a. Short term interventions:

1. Undertaking detailed analysis of the policy envimeamt and recommending the
building of a more conducive policy environment,

Starting to build up a scientific knowledge baseagroforestry and its related fields,
Establishing a network for flow of information bathationally and internationally,

Analyse the different indigenous agroforestry syste

o > w0 D

Survey and identify representative sites within diféerent agroclimatic and cultural
settings to undertake detailed studies on improwrgting and introducing new
agroforestry systems.

6. In each agroclimatic and cultural environment idfgribcal species with potential to
be used in agroforestry. Survey the country andosading environment to look for
different provenances to start a breeding programnanfelfil the different agroforestry
objectives (fast growth, fuel, fodder, ... produc)ioAs a point of entry, a literature
review done by the author is attached in the annex.
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b. Medium term interventions:

1. Sensitise the government on policy problem aredswark for the development of a
conducive policy environment.

2. Build on, promote and implement the agroclimate anllure adapted agroforestry
systems. In this regard a lot of work will be nedde strengthening the extension
system in Ethiopia.

3. Further work on the provenance screening and bngexh local species.
4. Publicise information obtained both nationally amgrnationally.

5. Evaluate the effectiveness of the different intatisms and undertake changes where
needed.

c. Long term interventions

1. Work on the promotion and implementation of thdedént findings of the long and
medium term interventions.

2. Publicise the different findings of the differentarventions.

Evaluate the effectiveness of the different intatiemys and undertake changes where needed.
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