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ABSTRACT 
 

Since Ethiopia is known to be the centre of origin and diversity for a number of domesticated crops, it is also known 

to be the centre of diversity for pasture and forage species. Over the past five decades several forage crops have been 

tested in different agro-ecological zones (AEZs), and considerable efforts have been made to test the adaptability of 
different species of forage crops under varying agro-ecological conditions. As a result, various adaptable and high 

yielding fodder species belonging to grasses, herbaceous legumes and browse trees have been identified and 

recommended for different AEZs of the country. The key principles for selecting improved forage species and their 

cultivars focus on their ability to persist under normal management conditions and produce large quantities of high 

quality forage and seed yields. Ease of establishment is other important factors to be considered during assessment of 

cultivars for selection. Species with different plant forms and modes of reproduction should also be selected for each 

AEZ to maximize the opportunities for integrating improved forages into different farming systems and ecological 

niches. When assessing growth rates and productivity, it is important to understand the life cycle and growth habits of 

each species and cultivar. Because the ultimate objective of forage production is to increase the quantity of livestock 

forage, qualitative aspects of forages should also be considered during selection and assessment of new forages. 

Improved grasses, many of them selected from other parts of Africa, have better productivity, palatability and nutrient 
characteristics that make them desirable for inclusion in improved forage production programs. On the other hand, 

herbaceous forage legumes are used in undersowing, intercropping, oversowing/grazing areas, improvement of stock 

exclusion areas, and in mixed pasture establishment. Similarly, tree legumes are extremely important elements in 

improved forage production programs because of their productivity and multi-purpose uses. Apart from large 

quantities of quality forage, browse legumes have deep rooting systems to increase their productivity during the dry 

season and they produce other products such as fuel wood, construction timber, seeds and bee products. Generally, the 

introduced improved forage crops yield is higher than the naturally occurring swards and has higher nutritional value. 

In addition the length of the productive season is longer for cultivated pastures than for native pastures, which 

provides an opportunity for dairy and fattening production to develop and use pasture and forage on a large scale.  
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INTRODUCTION 

 
The agricultural sector plays a central role in the 

economic and social life of the nation and is a cornerstone 

of the economy. About 80–85% of the people are 

employed in agriculture, especially farming. The sector 

contributes about 40% of total GDP; livestock and their 

products account for about 20% of agricultural GDP. 

Ethiopia has the largest livestock population of any 

country in Africa. Uncontrolled grazing of increasingly 

scarce common areas has contributed to the degradation 
of many range and pasture lands. Degradation in the form 

of soil erosion, deforestation, and declining soil structure 

and fertility has a social and economic cost which nations 

and individuals cannot afford. There are marked 

seasonality in quantity and quality of available feed 

resources due to various environmental determinants 

(drought, frost etc). The availability of feed resources in 
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the country interacts with the quantity and pattern of 

rainfall distribution that fluctuate with seasons of the year 

(Gezahagn et al., 2015). Much of the available feed 

resources are utilised to support maintenance requirement 

of the animals with little surplus left for production. Poor 

animal nutrition and productivity arising from inadequate 

supply and low quality feed are among the major 

constraints facing livestock production in developing 

countries (Fekede et al., 2015b). 

Feed shortage in terms of both quantity and quality is 
the leading problem affecting the livestock productivity in 

Ethiopia (Aduga, 2007; Fekede et al., 2015a).  Nutritional 

factors are the binding constraint to sustaining livestock 

production in Ethiopia. Thus integration of livestock and 

cropping systems is essential for sustainable natural 

resource management and improved livestock 

productivity (Alemayehu et al., 2017). Livestock feed 

resources in Ethiopia are mainly natural pasture, crop 

residues, improved pastures, forage crops and agro-

industrial by products (Alemayehu, 2004). Screening of 

different forage crops was made both at accessions and 
species level and the promising materials were promoted 

for production (Getnet and Gezahagn, 2012). A wide 

range of annual and perennial forage species were 

evaluated in areas ranging in altitude from 600-3000 

meters above sea level, and many promising species have 

been selected for high, medium and low altitudes. The 

selected forage crops are generally well adapted to the 

different agro-ecologies and high yielding, and have better 

quality compared to natural pasture (Getnet et al., 2012).  

Many indigenous forage species in Ethiopia have low 

productivity or low digestibility, which reduces their 

usefulness for livestock nutrition. Leguminous species 
selected for their productivity, palatability, and ability to 

withstand managed grazing can significantly increase 

livestock production. Improved grasses, many of African 

origin, have greater palatability and productivity than 

other indigenous species and are therefore desirable 

additions to pastures and common grazing areas. More 

importantly, the plant species should meet the needs of the 

animals that will be feeding on and inhabiting the site. 

Climatic, topographic, and soil conditions should all be 

taken into account when selecting species. Desirable 

species characteristics include site adaptation, palatability, 
resistance to grazing pressure, and nutritional value. The 

ability of a species to produce high yields and withstand 

competition is also highly valued. The forage species were 

evaluated for different desirable characteristics including 

adaptation to the prevailing climatic and soil conditions, 

ease of establishment, herbage productivity, seed yield 

potential, resistance to pests and diseases, forage quality, 

multi-purpose uses and suitability for integration into the 

farming system (Fekede et al., 2015a). Generally, species 

selection is one of the most important criteria for a 

successful forage crop production because each species 

has different growth characteristics which are vital for 
integration through various methods in different AEZs. 

Therefore, this paper provides an overview of description 

and characteristics of cultivated forage crops in Ethiopia.  

 
Improved grasses  

Most ruminant livestock in Ethiopia rely on local 

grasses for their roughage and much of their nutrition. 

Many of these species have low palatability, poor 

productivity and inadequate nutrients to maintain animals, 

especially during the dry season. Improved grasses, many 

of them selected from other parts of Africa, have better 

productivity, palatability and nutrient characteristics that 

make them desirable for inclusion in improved forage 

production programs. Species and cultivars with proven 

capabilities are detailed below and in Table 1.  

 

Cenchrus ciliaris (Buffel grass)  

Buffel grass is extremely drought tolerant and is a 

very robust grass for areas below 2000 m with more than 

250 mm annual rainfall. It is adapted to heavy cutting or 

grazing but is less palatable than many other grasses. 

Buffel grass establishes well from seed and is well suited 

to improvement of stock exclusion areas and rehabilitation 

of degraded areas. Buffel grass grows on sandy soils, but 

is also well adapted to deep, freely draining sandy loam, 

loam, clay loam soils. Although slow to establish on black 

cracking clay soils, once established it grows well. The 

optimum soil reaction is pH 7-8, but grows on soils 
with pH as low as 5.5. Depth of planting must be very 

shallow, not more than 2 cm and preferably covered by 

tree branches or planted and left uncovered on relatively 

coarse seedbeds. Packing the seedbed by driving animals 

before sowing and light packing after sowing is also 

possible practices. It can be planted broadcast or in rows 

at 20 cm spacing between rows. It should be planted as 

soon as the commencement of the main rains. Twice hand 

weeding is required during the establishment year to 

produce quality seeds. Yields depend greatly on soil 

fertility and growing conditions, but are mostly in the 

range of 2-9 t/ha DM, and under ideal conditions, up to 24 
t/ha DM. Clearing the stubble or the re-growth forage 

before the beginning of the main rains is very important to 

produce higher and good quality seed. Time of clearing 

dates should be keenly adjusted so that the grass grows 

very well and set mature seeds at appropriate time for 

harvest and threshing. Field control is required for pre-

basic, basic and certified seed for determining the 

distinctness, uniformity and stability of the grown buffel 

seed crop. Nitrogen is essential for seed production, yields 

being raised 10-fold and more with nitrogen fertilizer, 

usually at rates of 100 or 200 kg/ha N. Depending on 
growing conditions and variety, seed yields range between 

about 150 and 500 kg/ha. 

 

Panicum maximum (Guinea/panic grass) 

Panic is an erect grass, useful for strip planting or 

mixed pastures in areas below 2400 m altitude with more 

than 500 mm annual rainfall. It grows on most soils but 

requires high fertility for good productivity. Panic 

produces good quality forage and is well adapted to 

cutting or grazing. Suitable cultivars include petrie and 

gatton. Germination should be tested, since seed of some 

genotypes may not reach maximum germination until up 
to 18 months after harvest, while others may take only a 

few months. Dormancy can be overcome by removal of 

glumes from fresh seed.  Seed can be drilled or broadcast 

at 2-3 kg/ha, and being a small seed, should be planted at 

no more than 1 cm deep.  Rolling after sowing improves 

germination and establishment.  Panic can also be 

established from rooted tillers (or cuttings with thick 

http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#clay
http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#soil reaction
http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#pH
http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#pH
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stemmed varieties) planted on the contour every 0.5-0.6 m 

in rows 1.25-1.5 m apart. Combines well with twining 

legumes under light grazing. As these legumes are 

generally less tolerant of grazing than the grass, 

the legume component declines and weeds increase under 

heavier grazing. Seed ripens unevenly, and is shed as it 

matures. Highest seed yield (19 percent recovery) 

obtained when the panicle has shed 40-60 percent of its 

spikelets, which occurs about 12-14 days from panicle 

emergence. Direct heading is less efficient in terms of 
seed recovery than mowing, windrowing and sweating.  

 

Setaria sphacelata (Setaria grass)  

Setaria is a widely adaptable species for areas below 

2400 m altitude with more than 700 mm annual rainfall. 

Setaria grass grows on soils with texture ranging 

from sand to clay loam and light clay, but also grow on 

heavy clay. Survives low fertility conditions but responds 

to improved fertility.  Not well adapted to alkaline or high 

acid soils. Land intended for setaria seed production shall 

be prepared timely. The crop requires a well prepared 
seedbed and two to three plowings may be needed. 

Harrowing is essential to make the seedbed smooth and 

weed free. The grass generally low salt tolerance. The 

seed should be large, uniform, dry and have good color. 

The seeding rate for setaria is 10-15 kg/ha depending on 

seed viability, weather conditions, and field preparation. 

On cooler and high altitude areas, high seeding rate is 

usually important. Depth of planting must be very shallow 

and preferably covered by tree branches or planted and 

left uncovered on relatively coarse seedbeds. Packing the 

seedbed by driving animals before sowing and light 

packing after sowing is also possible practices. It can be 
planted broadcast or in rows at 20 cm spacing between 

rows. It should be planted as soon as the commencement 

of the main rains. At planting, diammonium phosphate 

(DAP) fertilizer at the rate of 100 kg/ha should be applied. 

After every harvest, the setaria grass should be top 

dressed with 50 kg/ha N of which one-third applied at the 

first shower of rain and the remaining two-third applied 

during the active vegetative growth stage of the plant. 

Clearing the stubble or the re-growth forage before the 

beginning of the main rains is very important to produce 

higher and good quality seed.  Time of clearing dates 
should be keenly adjusted so that the grass grows very 

well and set mature seeds at appropriate time for harvest 

and threshing. Setaria is ideal for contour forage strips 

where it can be established by direct seeding or from 

splits. It does not produce seed readily– an advantage for 

contour forage strip strategies because it reduces the risk 

of this plant becoming a weed. Cultivars include narok, 

solander, nandi, and kazaungula, with solander being the 

best adapted to highland areas.  

 

Chloris gayana (Rhodes grass)  

Rhodes grass is a stoloniferous grass suited to areas 
below 2400 m with more than 600 mm annual rainfall. 

Rhodes grass  grows on most well drained soils except 

heavy clays, provided fertility is adequate. The grass is 

more tolerant to high than lower pH, but growing best in 

soils with pH between 5.5-7.5. The crop can be grown 

under saline soils. Land intended for rhodes seed 

production shall be prepared timely. Like tef crop, rhodes 

requires a well prepared seedbed because the size of the 

seed is very small. Three to four plowings may be needed. 

Harrowing is essential to make the seedbed smooth and 

weed free. The seed should be large, uniform, dry and 

have good color. The seeding rate for rhodes is 5-15 kg/ha 

depending on seed viability, weather conditions, and field 

preparation. On cooler and high altitude areas, high 

seeding rate is usually important. Depth of planting must 

be very shallow, not more than 2 cm and preferably 

covered by tree branches or planted and left uncovered on 
relatively coarse seedbeds. Packing the seedbed by 

driving animals before sowing and light packing after 

sowing is also possible practices. It can be planted 

broadcast or in rows at 20 cm spacing between rows. It 

should be planted as soon as the commencement of the 

main rains. At planting, diammonium phosphate (DAP) 

fertilizer at the rate of 100 kg/ha should be applied. After 

every harvest, the rhodes grass should be top dressed with 

50 kg/ha N of which one-third applied at the first shower 

of rain and the remaining two-third applied during the 

active vegetative growth stage of the plant. Clearing the 
stubble or the re-growth forage before the beginning of 

the main rains is very important to produce higher and 

good quality seed.  Time of clearing dates should be 

keenly adjusted so that the grass grows very well and set 

mature seeds at appropriate time for harvest and threshing. 

Field control is required for pre-basic , basic and certified 

seed for determining the distinctness, uniformity and 

stability of the grown rhodes seed crop.  Rhodes grass 

provides effective erosion control but should not be used 

for contour forage strip strategies because it can become a 

crop weed. It tolerates heavy grazing and cutting and so 

its erosion control attributes are best used for stock 
exclusion areas and oversowing strategies.  

 

Pennisetum purpureum (Elephant/Napier grass)  

Elephant grass is a very productive, sterile grass for cut 

and carry systems and is well suited to contour forage strip 

strategies in areas below 2400 m and with more than 700 

mm annual rainfall. Napier grass grows in a wide range of 

soil types provided that fertility is adequate. It grows best in 

deep, well drained friable loams with pH ranging from  4.8-

8.2. Napier grass can be propagated vegetatively from stem 

cuttings, root splits and shoot tips. Plants from root splits 
make more rapid early growth and give high planting 

material than plants from stem cuttings or shoot tips. 

During stem propagation, planting materials are taken from 

basal 2/3 of moderately mature stems and should contain at 

least 3 nodes. These are pushed in to the soil at 45 o, basal 

end down, with two nodes buried. Generally, 20,000 

planting materials should required per hectare. It responds 

dramatically to manuring and is an excellent backyard 

forage – where it makes productive use of higher nutrient 

loads. At planting, diammonium phosphate (DAP) fertilizer 

at the rate of 100 kg/ha should be applied. After every 

harvest, the Napier grass should be side dressed with 50 
kg/ha N of which one-third applied at the first shower of 

rain and the remaining two-third applied during the active 

vegetative growth stage of the plant. Elephant grass must be 

cut regularly to maintain its forage quality. It combines well 

with browse legumes and vigorous perennial forage 

legumes such as green leaf desmodium. Elephant grass is 

planted at the beginning of the wet season.  

http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#sand
http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#clay
http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#loam
http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#clay
http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#clay
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Paspalum plicatulum (Plicatulum grass)  

Plicatulum is a very versatile, low input grass for 

areas below 2000 m altitude with more than 700 mm 

annual rainfall. It is drought tolerant and adapted to very 

low fertility soils and to waterlogging. Plicatulum 

tolerates heavy grazing once established and is well suited 

to stock exclusion areas and other degraded sites. It 

produces good seed crops and is not recommended for 

contour forage strips, although it has good soil 

conservation properties. Cultivar bryan performs well in 
Ethiopia.  

 

Phalaris aquatica (Phalaris grass) 

Phalaris is the most important grass species for forage 

development and soil conservation in Ethiopia. It has 

good forage qualities and is best mixed with other forages 

to optimize its value as a livestock feed. Phalaris performs 

well between 1800 and 3000 m altitude, is frost and 

drought tolerant and is productive with more than 400 mm 

annual rainfall. It requires fertile soils for strong growth 

but will survive on poor soils, although its conservation 
value is diminished on such soils because of weak growth. 

The seed should be large, uniform, dry and have good 

color. The seeding rate for phalaris is 5-15 kg/ha 

depending on seed viability, weather conditions, and field 

preparation. On cooler and high altitude areas, high 

seeding rate is usually important. It can be planted 

broadcast or in rows at 20 cm spacing between rows. It 

should be planted as soon as the commencement of the 

main rains. Clearing the stubble or the re-growth forage 

before the beginning of the main rains is very important to 

produce higher and good quality seed.  Time of clearing 

dates should be keenly adjusted so that the grass grows 
very well and set mature seeds at appropriate time for 

harvest and threshing. Phalaris establishes slowly but once 

developed, it is well adapted to heavy grazing or cutting. 

It is suitable for contour forage strips where its soil 

conservation properties are put to best use, but is also 

suitable for backyard forage and mixed pasture strategies. 

In intensive programs, phalaris establishes well from 

splits either from nurseries or from breaking up old 

clumps. It requires through seedbed preparation for direct 

sowing and does not establish well with competition. 

Phalaris should be lightly grazed or cut during early 
establishment to encourage the plant to stool. Phalaris 

does not set fertile seed except where long growing 

seasons are possible, in which case annual seed yields of 

300-400 kg/ha are feasible with adequate nutrition. This 

lack of fertility in many sites is an advantage for contour 

forage strip strategies because it reduces the risk of 

phalaris becoming a crop weed.  

 

Dactylis glomerata (Cocksfoot grass)  

Cocksfoot produces high quality forage in areas 

above 2400 m altitude with more than 500 mm annual 

rainfall. It is less productive than phalaris but has a role in 

mixed pastures and contour forage strips, where it should 

be mixed with leguminous species for best results. 

 

Improved forage legumes  

Forage legumes are herbaceous (not woody shrubs) 

and are used in undersowing, intercropping, oversowing 
or grazing areas, improvement of stock exclusion areas, 

and in mixed pasture establishment. Forage legumes with 

a sprawling or climbing habit can also be used in 

backyard forage plots. Establishment is always by direct 

seeding. Because of this, only those species and cultivars 

with good seed production capacity and ease of seed 

establishment should be selected. Ease of establishment 

and persistence are other important factors to consider 

during assessment of cultivars for selection. Some of the 

selected species are indicated below and in Table 2.  

 

Macroptilium atropurpureum (Siratro) 

Siratro is a cultivar of M. atropurpureum, a perennial, 

sprawling/climbing forage legume with an important role 

in undersowing and improving stock exclusion areas. Its 

primary use is for forage, with secondary uses being for 

erosion control and nitrogen fixation. Siratro grows below 

2400 m altitude and requires more than 600 mm annual 

rainfall. It is adapted to a wide range of well-drained soils, 

including low fertility sandy soils, but performs poorly on 

wet sites. Siratro requires careful grazing management for 

high productivity and is better suited to cut and carry 

feeding systems based on undersowing and stock 
exclusion area strategies. Repeated cutting kills plants but 

they respond well to continuous light cutting. Siratro has 

moderate palatability, which decreases with age. Its low 

energy content makes it unsuitable as a quality dairy 

ration but it is useful for fattening strategies. It establishes 

easily with sowing rates from 0.5 to 2 kg/ha and is a 

useful component of roadside and aerial seeding mixes. If 

newly established plantings are allowed to seed in their 

first year, plant density will quickly increase because of 

heavy seed setting. This is one of siratro's best features 

and makes it highly suitable for oversowing strategies 
below 2000 m in areas with annual rainfall exceeding 750 

mm. Seed production is best from crops grown on 

trellises, tall cereal crops or browse trees–with harvests of 

up to 1000 kg/ha possible. Siratro is an excellent 

understory species for plantation and forestry crops if tree 

spacing is sufficiently wide this is essentially an agro-

forestry strategy with good soil conservation characteristics 

Table 1: Improved forage grasses growing in Ethiopia 

Species Common name Altitude Minimum 
rainfall 

Frost 
tolerance 

Drought 
tolerance 

Waterlogging 
tolerance 

Cenchrus ciliaris  Buffel grass <2000 m 250 mm Medium High Low 

Panicum maximum  Guinea grass <2000 m 600 mm Medium Medium Medium 
Setaria sphacelata  Setaria <2000 m 800 mm Medium Medium High 
Chloris gayana  Rhodes grass <2400 m 500 mm Medium Medium Medium 
Pennisetum purpureum  Elephant grass <2400 m 800 mm Medium High Low 
Paspalum plicatulum  Plicatulum <2400 m 700 mm Low Medium High 
Phalaris aquatica  Phalaris <2400 m 400 mm High High High 
Dactylis glomerata   Cocksfoot <2400 m 500 mm High Medium Low 

Source: Alemayehu M., 2002 
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because of siratro's ground cover characteristics. It climbs 

very vigorously and is useful for controlling weedy 

grasses and other species. 

 

Macrotyloma axillare (Axillaris)  

Axillaris is a perennial, sprawling/climbing forage 

legume highly suited to undersowing, intercropping and 

improving stock exclusion areas. Cultivar archer has been 

used most successfully in Ethiopia. It grows best in warm 

to hot areas below 2400 m altitude and requires more than 
600 mm annual rainfall, and complements siratro and 

green leaf desmodium. Axillaris is adapted to a wide 

range of soils, including low fertility sandy soils, and is 

moderately tolerant of waterlogging. Axillaris needs 

careful grazing management for high productivity and is 

most productive with cut and carry feeding systems based 

on undersowing and stock exclusion area strategies. It 

should not be cut below 20 cm since repeated low cutting 

will kill plants, but they respond well to continuous light 

cutting. Axillaris has low to moderate palatability, which 

decreases with age and makes it suitable for oversowing 
common grazing land and soil conservation areas. 

Livestock may need a familiarization period when they 

are first introduced to this forage. It establishes easily with 

sowing rates from 0.5 to 1 kg/ha and is well suited to 

roadside and aerial seeding strategies. Seed production is 

limited by a short flowering period and is more successful 

when crops are grown on trellises, tall cereal crops or 

browse trees. Harvests of up to 500 kg/ha possible. 

Axillaris can be used as an understory species for 

plantation and forestry crops if tree spacing is sufficiently 

wide. It combines well with Elephant grass.  

 

Desmodium uncinatum (Silver leaf)  

Silver leaf is a perennial, sprawling forage legume 

suited to undersowing, intercropping and improving 

stock exclusion areas. This species is less important than 

the related green leaf desmodium. It grows below 2200 m 

altitude, requires more than 900 mm annual rainfall, and 

is tolerant of cool weather and light frosts. Silver leaf 

should be grown on relatively fertile, well drained soils. 

It needs careful grazing management for high 

productivity and is most productive with cut and carry 

systems based on undersowing and stock exclusion area 
strategies. Continuous moderate cutting or grazing is 

preferable to occasional very heavy cutting or grazing. 

Silver leaf should be allowed to seed at least in the first 

season. It is palatable and thus is better managed for cut 

and carry systems. Silver leaf requires a moderate to fine 

seedbed with sowing rates from 1 to 2.5 kg/ha. Because 

of this, it is not suited to oversowing strategies. Legume 

yields of 4–7 t/ha and legume/grass yields of 15 t/ha DM 

have been recorded, with increases of 90–150 kg/ha in 

soil nitrogen. Seed production is more successful when 

crops are grown on trellises, tall cereal crops or browse 

trees with harvests of up to 400 kg/ha possible. Flowering 
occurs in response to short days in mid-April when 

vegetative growth ceases.  Selfing of the flowers can take 

place, but cross-pollination is important for satisfactory 

seed set. The seed crop is mowed when 50 percent of the 

seed is ripe, allowed to dry in a swath for 3–5 days before 

threshing. 

 

Desmodium intortum (Green leaf)  

Green leaf is similar in many respects to Silver leaf 

but it is less tolerant of cool weather and light frosts. It is 

a perennial, sprawling forage legume suited to 

undersowing, intercropping and improving stock 

exclusion areas as is one of the most important forage 

legumes available for Ethiopia. Its primary use is in 

forage production and its secondary uses are for nitrogen 

fixation and erosion control. Green leaf grows below 2400 

m altitude and requires more than 700 mm annual rainfall. 
Green leaf should be grown on fertile, well-drained soils 

and needs careful grazing management for high 

productivity. It is most productive with regular cut and 

carry systems based on undersowing and stock exclusion 

area strategies. Continuous moderate cutting or grazing is 

preferable to occasional very heavy cutting or grazing 

management for high productivity. It is most productive 

with regular cut and carry systems based on undersowing 

and stock exclusion area strategies. Continuous moderate 

cutting or grazing is preferable to occasional very heavy 

cutting or grazing, and it should be allowed to seed at 
least in the first season. Green leaf is palatable and thus is 

better managed for cut and carry systems. It requires a 

moderate to fine seedbed with sowing rates from 1 to 2 

kg/ha and so it is not suited to oversowing strategies. Seed 

production is more successful when crops are grown on 

trellises, tall cereal crops or browse trees with harvests of 

up to 400 kg/ha possible. The simplest collection method 

is to strip ripe pods from the stalk, between thumb and 

forefinger (Robertson, 1990). Pods are thoroughly dried, 

and seed is threshed out carefully using traditional mortar 

and pestle systems. It is normally possible to harvest and 

clean at least 1 kg per person per day. Green leaf is 
exceptionally successful under perennial tree crops and 

forestry because of its shade tolerance.  

 

Stylosanthes species (Stylos) 

 The stylos are very useful because they are often 

extremely hardy, and will grow on soils of very low 

phosphate status and on some quite acid soils. Palatability 

is variable, but always decreases during the dry season 

when the plants "hay off", because of this, stytlos are less 

suited to cut and carry feeding systems and more suited to 

common grazing strategies such as oversowing or 
improvement of stock exclusion areas. Most stytlos 

establish readily by surface sowing even on rough 

seedbeds. Burying seed may prevent germination. Typical 

seeding rates are 1 kg/ha from oversowing and 2 kg/ha for 

undersowing. Establishment and early growth are assisted 

by controlling companion grasses with grazing. Seed 

should be heat treated before sowing but generally does 

not need to be inoculated. Most stylos are tolerant of 

heavy grazing pressure, and some will set seed and spread 

even under severe grazing. In fact the key to good stylo 

management is to prevent excessive competition from 

companion vegetation by regular cutting or grazing. 
Stylos typically take two to three years to become fully 

established, after which their productivity increases 

significantly. This aspect of their growth should be taken 

into account during assessment of their capability in new 

areas. Stylosanthes fruticosa is native to some parts of 

Ethiopia. The stylos with proven capabilities in Ethiopia 
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are Stylosanthes hamata, Stylosanthes scabra and 

Stylosanthes guianensis as illustrated below.  

 
Stylosanthes hamata (Caribbean Stylo cv. Verano)  

Verano is a short-lived perennial plant growing to 
about 30 cm in height. It grows best at low altitudes and 
needs more than 500 mm annual rainfall. It performs best 
in warm to hot environments with productivity and seed 
set significantly reduced by low temperatures including 
low night temperatures. Verano is adapted to a wide range 
of soil types but performs best with good drainage. In the 
presence of vigorous grasses, heavy grazing is usually 
necessary to maintain a high verano population in the 
sward. This cultivar tolerates the fungal disease 
anthracnose, which affects most stylos. Verano seeds 
heavily (up to 1500 kg/ha) over a long period and is best 
harvested by sweeping the ground in the early dry season. 
For this reason, soils, which compact but do not crack in 
the dry season are more suitable for seed crops than 
cracking or self mulching soils. It should be possible to 
harvest and clean at least 5 kg clean seed per person per 
day from a good seed crop. Verano has a high proportion 
of hard seeds and quick establishment will be improved 
by treatment of seed. Because of its heavy seeding 
characteristics and ease of establishment, verano is well 
suited to roadside and aerial seeding strategies.  
 
Stylosanthes scabra (Shrubby Stylos cv. Seca)  

Seca is a long lived perennial plant growing to 150 
cm in height. It grows best below 2000 m altitude and 
needs more than 500 mm annual rainfall but is more cold 

tolerant than verano. Seca is adapted to poor, sandy, acid 
soils and requires good drainage. This cultivar also 
tolerates the fungal disease anthracnose, which affects 
most stytlos. It is the least palatable of the stylos and is 
very hardy, making it ideal for stock exclusion areas and 
oversowing degraded common grazing areas. Its great 
genetic diversity makes it highly adaptable with a good 
capacity to spread. Seca seeds (200-400 kg/ha) moderate 
and slow to flower in its first season. However, it has a 

strong capacity to rapidly increase in density after the first 
two seasons. Seed is best harvested in the early dry season 
by cut-and-thresh techniques followed by sweeping the 
threshing ground. On oversown areas, seca is most 
successfully spread by allowing animals to graze plants in 
full seed and then moving them to unsown areas where 
the seed passes through the animals and spreads the plant 
to the new area.  
 

Stylosanthes guianensis (Perennial Stylo cv. Cook) 

Cook is a long-lived perennial plant growing to 60 cm 
in height. It grows best at low altitudes and need more than 
700 mm annual rainfall. Cook is adapted to poor, sandy, 
acid soils and requires good drainage. This cultivar is 
susceptible to the fungal disease anthracnose, which affects 
most stylos. Cook seeds lightly (less than 300 kg/ha) and 
has a restricted flowering period. Because of this it is less 

tolerant of heavy grazing than other stylos. Seed is best 
harvested in the early dry season by cut-and-thresh 
techniques followed by sweeping the threshing ground.  

 

Lablab purpureus (Lablab)  

Lablab is a vigorous annual or short-lived perennial 

legume with very vigorous seedlings, which is best 

promoted as a dual purpose species. It grows up to 2400 

m altitude and requires more than 400 mm annual rainfall. 

Lablab is suited to a wide range of soils but will not 

tolerate salinity or waterlogging. Being large seeded, it 

establishes easily on a rough seedbed with seeding rates of 

18-20 kg/ha for pure stands, 15 kg/ha for undersowing 

and 2 kg/ha for forage strip sowings. Successful 

establishment requires the seed to be covered before 

germination. Lablab should be cut or grazed regularly and 

lightly. It should not be cut below 25-30 cm. It has 
moderate palatability and cattle may require several days 

to become acquainted with it. Lablab leaf supplements 

other forages well and its seed is an excellent human food. 

Lablab produced maximum seed yields (500-1000 kg/ha) 

being produced from trellised crops or those growing with 

browse trees. Seasonal yields of 2 t/ha leaf or 4 t/ha stem 

and leaf are common in sub-humid sub-tropics. Dry 

matter yield is usually higher than for cowpea, particularly 

under drought conditions. High grain yields of 1-2.5 t/ha, 

depending on cultivar, but when grown on trellises in 

smallholder systems, the grain yields can be far greater.  
In mixtures with other crops, produce grain yields of 0.5 

t/ha.  Late seeding varieties may be affected by early 

frosts. There is some evidence that lablab accessions with 

light colour seeds have poor storage potential, which in 

turn affects seedling vigour and establishment.  

 

Cassia rotundifolia (Wynn cassia) 

This is synonymous with Chamaecrista rotundifolia. 

Wynn cassia is a very hardy, low management species, 

which will persist and spread very rapidly in areas below 

2000 m altitude. It is sensitive to frost and prefers sandy 

soils of low fertility. Wynn cassia is extraordinarily 
drought tolerant and can produce seed within two months 

of establishment, because drought stimulates early 

flowering. It tolerates heavy grazing pressure and because 

of its low palatability, it is well suited to oversowing 

strategies and improving stock exclusion areas. Wynn 

cassia establishes well with oversowing, even without any 

land preparation and with seeding rates less than 1 kg/ha. 

Heavy grazing of companion species assists with early 

establishment and normally encourages persistence by 

reducing competition from grasses. Wynn cassia is suited 

to undersowing strategies and will normally set seed 
before harvesting the companion crop, if sowing is 

undertaken at the time of final weeding. This species has 

shown remarkable ability to increase its density and 

spread form roadside and aerial seeding where there is 

little competition, making it ideal for rehabilitation of 

degraded areas. Wynn cassia seed is best harvested in the 

same way as verano stylo, with one person being able to 

sweep, thresh and clean at least 2 kg of seed per day.  

 

Vigna unguiculata (Cowpea)  

Cowpea is an annual dual purpose legume suited to a 

wide range of environments. It has a wide range of genetic 
material. Cowpea grows in lowlands up to 2500 m and is 

drought tolerant – maturing with anything more than 300 

mm annual rainfall, depending on cultivar. Adapted to a 

wide range of soils from sands to heavy, well-drained 

clays, with a preference for lighter soils that allow good 

rooting.  It grows on wide range of pH including very acid 

(pH 4) and low-fertile soils.  Grows well also on heavy 

http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#pH
http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#pH
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textured strongly alkaline soils.  Does not tolerate 

extended flooding or salinity. Cowpea will establish on a 

fairly rough seedbed and is sown at 15 kg/ha for pure 

stands and about 12 kg/ha for undersowing. It can be 

planted broadcast or in rows at 30 cm spacing between 

rows. It should be planted at the start of the main rains. 

Seed does not need to be inoculated in most parts of 

Ethiopia. Cowpea is ideal for undersowing or 

intercropping strategies and complements very well 

particularly with maize and sorghum. In this case, the 
cowpea is utilized after harvesting the companion crop-

either by cut and carry harvesting, or direct grazing. The 

mixed cowpea hay and stover makes excellent conserved 

forage for dairy animals. Proper stage of harvesting 

determines the quality of seeds and minimize the loss of 

seed due to shattering. At seed maturity stage, the whole 

plants change the color and the moisture content of the 

seed decreased. At seed maturity, we can harvest the plant 

at 15 cm above the ground. Seed should be collected for 

subsequent sowing before grazing. Cowpea seed is also a 

valuable human food. It yields 500-800 kg/ha seed with 
undersowing or intercropping strategies.  

 

Vicia dasycarpa (Vetch)  

Vetch is a vigorous climbing/sprawling annual 

legume with a wide range of adaptation and high level of 

farmer acceptability. It grows well between 1500 and 

3000 m altitude and is suited to a wide range of rainfall– 

typically anything above 400 mm per annum. Vetch has a 

wide range of adaptation. It requires well drained fertile 

soil and grow well on reddish brown clay soils and the 

black soils of the highland areas. The crop grown 

successfully in areas with acidic pH of 5.5-6.0. It is 
ideally suited to undersowing, mixed pasture and 

backyard forage plots and establishes readily, even on 

rough seedbeds. The seed should be inoculated before 

sowing to produce better biomass and seed yields. Typical 

sowing rates are 25-30 kg/ha for pure stands, 25 kg/ha for 

undersowing, and 5-12 kg/ha as a pioneer component of 

mixed pasture. When sown at 25 kg/ha with oats, vetch 

makes excellent hay. It can be planted broadcast or in 

rows at 30 cm spacing between rows. It should be planted 

at the start of the main rains. On many sites natural 

regeneration from self-sown seed is minimal, 
necessitating annual sowing. Vetch is most suited to 

undersowing and is self-regenerating where it is allowed 

to mature and seed before harvest of the companion crop. 

Proper stage of harvesting determines the quality of seeds 

and minimize the seed loss due to shattering problem. At 

seed maturity stage, the whole plants change the color and 

the moisture content of the seed decreased. Seed yields 

between 400 and 1000 kg/ha are common but shattering 

occurs. Because of this, vetch grown on trellises or tall 

companion crops such as maize and sorghum are ideal for 

seed collection. One person can harvest and clean up to 

15-25 kg seed per day (Robertson, 1990). Languedoc 
vetch (Vicia sativa) is better suited to low rainfall areas 

because it matures earlier than common vetch.  

 

Medicago sativa (Alfalfa/Lucerne)  

Alfalfa is a long-lived perennial legume producing 

large quantities of high quality forage under good 

management conditions. Common cultivars include hunter 

river, hairy peruvian, siriver, paravivo, and sequel. Alfalfa 

(also known as lucerne) grows over a wide range of 

altitudes and is tolerant of a wide range of temperatures. It 

develops a deep taproot, which enables the plant to 

withstand drought once established. Alfalfa produces 

good forage yields with more than 600 mm of rainfall and 

is ideally suited to irrigation. Alfalfa is suited to a wide 

range of well-drained soils but best production is on 

neutral to slightly alkaline soils. Inoculated seed should be 

sown into a well-prepared seedbed with seeding rates of 

8-10 kg/ha for pure stands, and 5-6 kg/ha for mixed forage 

plots. Young seedlings require early weed control for best 

results and so row planting is preferable. Seed should be 

sown to no more than 1 cm depth on heavy soils and no 

more than 2 cm depth on light soils. Alfalfa produces 

forage when it is cut with a rotational system with an 

interval of 30 to 45 days during the growing season. As a 

rough guide, alfalfa is ready to harvest when about 10 

percent of the crop is flowered. Alfalfa should be cut 

about 3 cm above the crown to avoid damage to the 

growing points and weeds should be controlled after each 

harvest. Alfalfa is best suited to cut and carry feeding 

systems. Alfalfa has very high feed value and should be 

used as a supplement for crop residues and natural hay in 

a mixture of 30 percent alfalfa and 70 percent other 

roughages.  

 

Trifolium repens (White clover)  

White clover is a versatile perennial clover, primarily 

for altitudes above 2400 m, but because it is drought and 

heat tolerant it has some uses in lower altitudes. It has a 

much longer growing season than native clovers in 

Ethiopia and will typically grow for some time into the 

dry season. White clover seeds heavily and will spread 

rapidly, even under heavy grazing pressure. Native 

trifolium in Ethiopia includes Trifolium decorum, T. 

burchellianum, T. quartinianum, T. semipilosum and T. 

tembense. Clover grows on a wide range of soils from 

heavy clay vertisols and nitosol to loam and sandy loams 

from pH 4-8. It grows particularly well on acid soils and 

tolerate seasonal water logging. Like other food legumes, 

clover requires a well prepared seedbed. If the land is 

virgin or has been fallowed for a number of years, two or 

three ploughings may be needed. Harrowing is essential to 

make the seedbed smooth and weed free. The quantity of 

seed needed per hectare varies in different situations. The 

seeding rate for clover is 10-15 kg/ha. The seeds should 

be scarified by sandpaper to enhance the germination of 

the seeds. It can be planted broadcast or in rows at 30 cm 

spacing between rows. It should be planted at the start of 

the main rains. The amount of fertilizer depends of soil 

type and fertility status. 100 kg/ha DAP is applied at the 

time of sowing. Proper stage of harvesting determines the 

quality of seeds. At seed maturity stage, the whole plants 

change the colour and the moisture content of the seed 

decreased. At seed maturity, it should be harvested at 15 

cm above the ground. Threshing involves separating the 

seeds from the straw.  If  seed is to be stored for any 

length of time, it must be at safe moisture content. Clovers 

can be safely stored at 12% moisture content. High 

moisture contents allow insect and micro-organism 

activity.  
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Table 2: Improved forage legumes growing in Ethiopia 

Species Common name Altitude Minimum 

rainfall 

Frost 

tolerance 

Drought 

tolerance 

Waterlogging 

tolerance 

Macroptilium atropurpureum Siratro <2000 m 500 mm Low Low Low 

Macrotyloma axillare  Axillaris <2400 m 500 mm Low Low Low 

Desmodium uncinatum  Silver leaf <2400 m 800 mm Low Low Low 

Desmodium intortum  Green leaf  <2400 m 700 mm Low Low Low 

Stylosanthes hamata  Verano <2400 m 500 mm Moderate Moderate Moderate 

Stylosanthes scabra  Seca <2400 m 500 mm Moderate Moderate Moderate 

Stylosanthes guianensis  Cook <2400 m 600 mm Moderate Low Low 

Lablab purpureus  Lablab <2400 m 400 mm High Low Low 

Cassia rotundifolia  Wynn Cassia <2400 m 400 mm High Moderate Moderate 
Vigna unguiculata  Cowpea <2400 m 350 mm High Moderate Moderate 

Vicia dasycarpa  Vetch <2000 m 400 mm High Moderate Moderate 

Medicago sativa  Alfalfa <2000 m 350 mm High Moderate Moderate 

Trifolium repens  White clover <2000 m 500 mm Low High High 

Lotus pedunculatus  Maku lotus <2400 m 600 mm Low High High 

Source: Alemayehu M., 2002. 

 

Lotus pedunculatus (Maku lotus) 

Maku lotus is a perennial legume with a very wide 

adaptation, primarily above 2400 m altitude. It requires 

more than 800 mm rainfall, is frost tolerant, and will grow 

on a wide range of soils from those that are well drained 
to those that are waterlogged. Maku lotus is tolerant of 

heavy grazing and, being shade tolerant, can grow through 

a canopy of weeds and companion grasses. It is useful for 

improvement of stock exclusion areas, cover cropping in 

agro-forestry strategies, oversowing (especially in bottom 

lands subject to waterlogging) and contour forage strips. 

Maku lotus does not produce prolific quantities of seed 

but has proven its ability to persist and spread in Ethiopia. 

 

Improved browse legumes  

Tree legumes are extremely important elements in 

improved forage production programs because of their 
productivity and multi-purpose uses. Being perennial trees 

or shrubs, they have a three dimensional root system and 

crown, which greatly increases the productivity of 

systems where land area is limited. Apart from large 

quantities of quality forage, browse legumes have deep 

rooting systems to increase their productivity during the 

dry season, and they produce other products such as fuel 

wood, construction timber, seeds, and bee products. In 

addition, browse species provide shelter and privacy, 

which is valued by many farmers. The following species 

have fast growing attributes, which make them especially 
suited to improved forage programs. Some of the selected 

species are indicated below and in Table 3.  

 

Leucaena leucocephala (Leucaena) 

 Leucaena is a browse legume of great importance in 

Ethiopia. Its major use is in the production of highly 

palatable, nutritious forage. Its secondary uses include 

fuel wood production, nitrogen supply for companion 

crops, erosion control, and shelter. Leucaena fuel wood 

burns well and the cut plant coppices rapidly. It is suited 

to warm-hot regions below 2000 m altitude and requires 

more than 400 mm rainfall. There are now many cultivars 
and hybrids of leucaena which will increase the range of 

this genus. For example, L. leucocephala x L. diversifolia 

hybrid KX3 will tolerate cooler conditions and should be 

suitable to 2400 m altitude. Leucaena prefers well-

drained, fertile soils and will not tolerate highly acid or 

waterlogged soils. It is most productive on neutral to 

alkaline soils. Leucaena is susceptible to the leaf sucking 

psyllid Heteropsylla cubana which, although uncommon 

at the moment, gives a reason to discourage leucaena 
monocultures in favour of leguminous browse 

polycultures. Suitable mixing species include Sesbania 

sesban, Cajanus cajan and local leguminous browse 

species such as Acacia spp. and other exotic species, such 

as Calliandra calothyrus and Flemingia.  

Leucaena and its companion browse legumes are well 

suited to backyard forage programs, contour forage strips, 

agro-forestry systems such as alley cropping, oversowing 

on sites with self mulching soils, intercropping with 

perennial tree crops, and for soil conservation on stock 

exclusion areas. It is best established by direct seeding for 

all strategies except contour forage strips and agro-
forestry where seedlings are more appropriate because 

they reduce the risk of young plants being killed by early 

grazing. Bare rooted seedlings are the best strategy for 

nursery production of plants to be established in the field. 

When transplanting bare rooted seedlings, leaves should 

be carefully stripped from the seedling to reduce moisture 

stress. If bare rooted seedlings are planted the same day 

that they are dug from the nursery, 90 percent survival is 

possible. This is why village nurseries are more practical 

than centralized nurseries. Contour forage strips and alley 

cropping systems should have leucaena or their browse 
legumes spaced at about 50 cm between plants in the row. 

Offset double row planting is useful in some areas, in 

which case between row spacing of 1 m are normally 

successful. Leucaena produces best with cut and carry 

systems but is well adapted to browsing also. In Ethiopia 

annual yields of 2 kg DM forage per meter of contour 

forage hedge and up to 10,000 kg DM/ha have been 

achieved on farmers fields. Pure stands will produce more 

than 2,000 kg seeds per ha with single trees in contour 

forage strips producing up to 2 kg seeds per year. Seed is 

best collected by plucking ripe pods from the trees before 

they shatter. This generally done on an opportunistic 
basis. Cut trees continue to flower and set seed and make 

seed collection easier because they have less height. 

Leucaena is a good seed crop and the farmers are new to 

this industry because of its high production and because it 
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seeds over a long time, thus spreading the labour demand. 

It is possible to harvest and clean 12–20 kg seed per 

person per day (Robertson, 1990).  

 

Sesbania sesban (Sesbania)  

Sesbania is an adaptable browse legume which will 

live for up to 7 years and will grow in some environments 

not suited to either leucaena or tree lucerne. It is highly 

palatable and its major use is a forage with secondary uses 

for shelter, and nitrogen fixation for companion crops. 
Sesbania wood is not useful for fuel or construction but 

can be used for fencing. It produces best below 2000 m 

altitude, is very frost sensitive, and not very drought 

tolerant – requiring more than 600 mm annual rainfall for 

survival. Sesbania grows on a wide range of soils 

including very poor acid sands and waterlogged soils, but 

responds well to improved fertility. It should not be cut or 

browsed before it has become established, after which 

regular cutting produces the best results. Cutting intervals 

of about 6 weeks result in good productivity. Infrequent 

cutting or browsing results in very low leaf: stem ratios. 
Sesbania produces less forage than leucaena but what it 

does produce is of very high quality. It should be grown 

with other browse species to reduce the impact of insect 

attack, which can be severe in monocultures. Sesbania is 

highly suited to contour forage banks, living fences in 

backyards, and alley farming. It establishes rapidly from 

direct seeding and this is the establishment method of 

choice. When sown into a well-prepared seedbed at the 

beginning of the major rainy season and kept weed free, 

sesbania establishes rapidly. Cutting or browsing should 

not begin until the trees are more than 1 m in height. It 

does not self-seed easily so direct seeding is required for 
all establishment. Despite this, sesbania seeds heavily, 

especially from trees, which have not been cut for 12 

months, and can yield more than 1 kg seed per tree. Pods 

are harvested by hand and one person can typically 

harvest and clean 3-5 kg seed per day (Robertson, 1990).  

 

Cajanus cajan (Pigeon pea)  

Pigeon pea is a short-lived dual purpose shrub legume 

providing forage, grain for human consumption, and low 

quality fuel wood. It lives up to 4 years and is an excellent 

crop to improve food security and integrate forage and 
cropping systems below 2400 m altitude. Pigeon pea 

establishes rapidly on a wide range of well-drained soils 

and requires more than 350 mm annual rainfall for good 

production. The plant tolerates only light cutting or 

browsing and is best developed in contour forage strips, 

house compound hedges, and intercropping strategies. It 

recovers well from light cutting and is highly palatable. 

Because of its use for human food, pigeon pea is a useful 

plant to introduce the concept of contour forage strips and 

alley cropping to lowland farmers. Once pigeon pea is 

established, and farmers are used to the idea of a 

productive third dimension to their cropping systems, 

longer lived browse species such as leucaena can be 

introduced to fill gaps as pigeon pea dies out. The plant is 

best established by direct seeding using 10-50 kg/ha for 

pure stands (not recommended for forage strategies) and 

about 1 kg/km of contour forage strips. Seed should be 

sown into a well-prepared site and covered with no more 

than 2 cm soil. Early growth is slow but once established 

plants require little attention. Pigeon pea intercrops very 
well with maize and sorghum. Pigeon pea productivity 

depends very much on the cultivar used. Annual seed 

yields of 1,500 to 3,000 kg/ha have been recorded but pod 

boring insects reduce yields. One person can harvest up to 

20 kg seed per day (Robertson, 1990).  

 

Chamaecytisus palmensis (Tagasaste/tree lucerne)  

Tree lucerne is a temperate, multipurpose browse 

legume important to highland areas of Ethiopia. It is one 

of the few highly productive browse species for altitudes 

above 2000 m altitude. Its primary uses are forage and 
fuel wood but farmers also value it for shelter, bee forage, 

nitrogen fixation, and soil conservation purposes. The 

species has a remarkable level of genetic diversity with 

major differences in canopy shape, branching habit, 

leafiness, and flowering capacity. This diversity is a major 

advantage in view of the wide range of AEZs over which 

the plant is grown. Tree lucerne tolerates mild frosts but 

will not tolerate water logging at all. It is most suited to 

well-drained fertile soils but is productive on infertile 

acidic sandy soils as long as they are well drained. It is 

drought tolerant once established but requires more than 

400 mm annual rainfall for maximum productivity. Tree 
lucerne is well suited to backyard forage programs, 

contour forage strips, agro-forestry systems such as alley 

cropping, oversowing on sites with self mulching soils, 

and for soil conservation on stock exclusion areas. It is 

best established by direct seeding for extensive strategies 

but intensive strategies such as backyard forage, contour 

forage strips and agro-forestry should use nursery-grown 

seedlings because early seedling growth is very slow. This 

also reduces the risk of young plants being killed by early 

grazing. Bare rooted seedlings are the best strategy for 

nursery production of plants to be established in the field. 
Seedlings should be planted the same day that they are 

dug from the nursery, making village nurseries more 

practical than centralized nurseries. Tree lucerne should 

be planted at about 50 cm between plants in the row for 

contour forage strips and alley cropping systems. Off-set 

double row planting is useful in some areas, in which case 

between row spacings of 1 m are normally successful. 

Tree lucerne produces best with cut and carry systems but 

is well adapted to browsing also. It should not be 

harvested until it has reached more than 1 m height. In 
 

Table 3: Tree and shrub legumes growing in Ethiopia 

Species Common 
name 

Altitude Minimum 
rainfall 

Frost 
tolerance 

Drought 
tolerance 

Waterlogging 
tolerance 

Leucaena leucocephala  Leucaena <2000 m 400 mm Low Moderate Low 
Sesbania sesban  Sesbania <2400 m 600 mm Low Low Low 

Cajanus cajan  Pigeon pea <2400 m 250 mm Low High Low 
Chamaecytisus palmensis Tagasaste <2000 m 350 mm Moderate High Low 

Source: Alemayehu M., 2002. 
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Ethiopia annual yields of 1 kg DM forage per meter of 

contour forage hedge and up to 4,500 kg DM/ha have 

been achieved on farmers fields. Single trees in contour 

forage strips produce up to 1 kg seed per year after they 

are two years old. Seed is best collected by plucking ripe 

pods from the tree before they shatter. This is generally 

done on an opportunistic basis. Cut trees continue to 

flower and set seed and make seed collection easier 

because they have less height and more synchronized 

flowering. Tree lucerne is a good seed crop and the 
highland farmers are new to this industry because of its 

high production. It is possible to harvest and clean up to 4 

kg seed per person per day (Robertson, 1990). 

 

Conclusions 

The following information provides a general 

introduction to the key species and cultivars, which have 

proved successful in the Fourth Livestock Development 

Project (FLDP). The information is general and the 

species and cultivars described by no means exhaustive. 

These species and cultivars provide a useful starting point 
for improved forage programs because of their 

adaptability and proven forage value. However, forage 

programs should include wide screening of other species 

and cultivars during their early years to identify the 

broadest genetic base possible for improving the quantity 

and quality of forage available for ruminant livestock in 

Ethiopia. 
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