


Learning objectives
Å Types of grasses and legumes for rangelands 

Å Factsheets of fodder crops in the rangelands



Background
Forage refers to plants that are grown and harvested as a feed source 
for livestock, such as hay, silage, or pasture grasses.

A forage factsheet is a document or publication that provides 
information about forage crops, their management, and their 
utilization. 

A forage factsheet typically includes essential details about specific 
forage crops, including their characteristics, nutritional value, growth 
requirements, and recommended management practices. 

It may cover topics such as planting methods, fertilization, irrigation, 
weed control, pest management, and harvesting techniques.

Image illustrates growth requirements of forage crops. 



The factsheet may also provide insights into the selection of appropriate 

forage species or varieties based on factors like climate, soil conditions, 

intended livestock species, and desired nutritional content. It might 

include information on forage quality analysis, which helps to assess the 

nutrient content of the feed.

Additionally, a forage factsheet could contain guidelines for proper 

grazing management, including stocking rates, rotational grazing 

strategies, and maintaining pasture health. It may offer advice on 

maximizing forage production and utilization efficiency.

The purpose of a forage factsheet is to educate and assist farmers, 

ranchers, and other individuals involved in livestock production in making 

informed decisions regarding forage crops. 

It serves as a handy reference, providing concise and practical 

information to optimize the productivity and sustainability of forage -

based systems.

An example of a forage factsheet from CIAT 



Introduction

Forage factsheets related to forage production in Arid and Semi Arid lands 

may include information on a variety of topics. These can include:

Å Rangeland plant species : factsheets provides details about the 

different plant species found in rangelands, including grasses, forbs, 

and shrubs. It may cover their characteristics, growth habits, and 

nutritional values.

Å Grazing management : factsheets can offer guidance on proper 

grazing management practices for rangelands. This can include 

information on stocking rates, rotational grazing systems, and rest 

periods to maintain healthy forage stands and prevent overgrazing.

Å Forage quality : factsheets discusses the nutritional composition of 

rangeland forage, including protein content, energy levels, and 

mineral content. They may provide recommendations on sampling 

and analyzing forage quality to ensure optimal livestock nutrition.

Cattle grazing on natural grassland 



Å Drought management : given the vulnerability of rangelands to 
drought, factsheets addressed in this module will discuss drought 
management strategies. This can include information on water 
conservation methods, supplemental feeding options, and 
managing grazing during dry periods or prolonged drought.

Å Grazing systems : factsheets in this module highlight different 
grazing systems suitable for rangelands, such as rotational and 
holistic grazing management. They can outline the benefits and 
considerations of each system to help landowners make informed 
decisions.

The specifics of rangeland forage production covered in factsheets may 
vary depending on the region, climate, and specific objectives of the 
factsheet. However, the aim is to provide practical information and 
management recommendations to support sustainable forage 
production and livestock grazing in Arid and Semi Arid lands .

Cattle feeding on native grasses, cut and  carry, from the rangeland



Agro-ecological zones of Kenya

Kenya has a total area of about 582,646 square kilometers of which 
11,230 or about 1.9% is covered by water. 

The dry land mass is commonly divided into six agro -ecological zones 
(AEZ) as the table on the left indicates.

These areas, AEZ  IV, V, VI and VII which are also classified as 
rangelands, are unsuitable for rain fed cultivation due to physical 
limitations such as aridity and poor vegetation.

This modules will cover the factsheet of forages that naturally occur 
(exist) or can be cultivated in zones IV and V, (Semi  humid ï Semi arid 
and semi arid respectively).

The table shows Agro -Ecological zones of Kenya 

Agro Ecological

Zone

Classification Altitude

(m)

I Humid 2700>

II Sub Humid 2400 -3000

II Semi humid 1850-2400

IV S. humid ς Semi arid 1200-1850

V Semi-arid 1000-1800

VI Arid 500-1000

VII Very arid <500



 Explanation of terms used in this module Abbreviations of synthetic 
fertilizers;

N -Nitrogen 

P-  Phosphorus 

DAP -Di -Ammonium Phosphate (18% N and 46% P)

SSP -Single Super Phosphate (14 -15% P)

TSP -Triple Super Phosphate (44 -45% P)

MOP -  Muriate of potash  (potassium chloride), contains 60% K2O.

Land preparation, forage preservation have been covered under 
modules; 

1.21 : Conservation agriculture (land preparation)

1.32 : Establishing mixed swards

1.33 : Planting guide for fodder crops

1.36 : Fodder legume management

2.10 : Making pre -wilted grass silage

Disclaimer
All the values under nutritive compositions are indicative, the real 
value depends on soil fertility, agronomic practices, and stage of 
harvesting. While preservation practices such as hay and silage 
making can cause losses in nutritive  value (CP, OM, and ME)

Soil sample submitted for wet chem analysis 



Factsheet for forages (legumes and grasses 
included) for Semi-Arid lands

Rangeland grass species: 
African Foxtail grass/Buffel grass ( Cenchrus ciliaris ),
Rhodes grass ( Chloris roxburgiana ),
Guinea grass ( Panicum maximum ),

Pasture grass  species: 
Camello  (Brachiaria  Hybrid),

Forage crop: 
Pearl Millet Nutrifeed
Dolichos lablab (Lablab purpureus ),
Cowpea (Vigna unguiculata),
Velvet beans (Mucuna pruriens),

Rangeland legumes species:
Greenleaf Desmodium  (Desmodium  intortum )
Stylo  (Stylosannthes  ssp ),  

Cowpea

Velvet beans

Pearl Millet 

Buffel grass



African Foxtail grass(Cenchrus Ciliaris) 

Ecology

Agro - ecological zones
Mainly lowlands, zones IV, V, VI.

Soil requirement / soil types
Adapted to light, fertile, well drained soils with a pH range 
between 7 -8.

Moisture
Requires rainfall of 375 -750mm per annum.

Temperature
Tolerant to drought. Optimum temperature ranges between 
25 -35ęC

African Foxtail grass in a rangeland



Agronomy

Land preparation

Use conservation agriculture and plough with chisel plough and disc 

harrow or spring tine cultivator to fine tilth.

Sowing

Sowing rate, when broadcasting is 10 kg seed/ha. Place the seeds 1 -2 cm 

deep followed by rolling to ensure contact with moisture in the soil. 

It can also be established vegetatively from splits.

Spacing of 50cm between rows and 20cm in the line.

African Foxtail grass  seeds 



Soil analyses 

Corrective and recommended fertilizer application is preferred above a 

blanket fertilizer application advice

Fertilizer

In the absence of a  soil analyses the following guideline can be used, 

phosphorus for establishment 50kg/acre of DAP and top dressing of up 

to 100kg N/ha.

Weeding

Manually or use of selective herbicides against broadleaved plants.

Pest challenge

None of economic value.

Disease challenge

None of economic value.

Harvesting & storage

Cutting stage at 40 -50% flowering, dried, baled and stored as hay in a 

sheltered, well aerated feed store.

Yield

Dry matter

2-10 t/ha per annum

The flowers of African Foxtail grass 
resembles a fox tail



Nutritive value
Nutritive composition (approximate values) expressed on DM basis;

Å Crude protein (CP): range 6 -12%, depending on maturity  
and supply of fertilizer to the soils,

Å Crude fibre : 40.2%

Å Neutral detergent fibre  (NDF): 75.1%

Å Acid detergent fibre  (ADF): 46.6%

Å Organic matter digestibility(OMD): 56.7%

Å Metabolizable energy (ME): 8.0 MJ/kg DM

Palatability

Moderate

Supplementation with other forages

Combine at a ratio of 1 part legume :3 parts grass.

The harvesting stage to achieve the best nutritive value and 
biomass is just before the  flowering stage 



 Advantage and disadvantage of African Foxtail grass
Advantages

Adapted to a wide range of soils of different textures and pH levels.

Drought tolerant once established.

Quick response after relatively small rainfall.

Disadvantages

Low tolerance to waterlogging.

Has fluffy seed that is difficult to distribute evenly when sowing.

Needs high soil fertility to be  productive.

African foxtail



Horsetail grass (Chloris roxburghiana) 
 Ecology

Agro - ecological zones

Mainly lowlands, zones IV, V, VI.

Soil requirement / types

Adapted to lose sandy soils, loams and alluvial silts.

Moisture

Requires rainfall 500 -625mm per annum.

Temperature

Optimum temperature ranges between 25 -35ęC

Tolerant to drought.

Horsetail (Chloris roxburghiana ) flower that resemble a horseôs tail



 Agronomy

Land preparation

Plough with chisel plough  and harrow  or spring tine cultivator to 

fine tilth.

Sowing

Sowing is carried out through broadcasting or drilling in furrows at 

10 Kg/ha.

Light covering is necessary to ensure contact with moisture in the 

soil.

Spacing of 50cm between rows and 20 cm in the line

Fertilizer

Applied as per recommendation of the soil analyses or at the rate 

of 50Kg/acre of DAP especially when sowing.

Weeding

Manually or use of selective herbicides against broadleaved plants.

Horsetail  seeds attached on the plant  



Pest challenge

 None of economic value.

Disease challenge

None of economic value.

Harvesting & storage

Cutting stage is best just before flowering. Dried, baled and stored 
as hay in a sheltered, well aerated feed store.

Yield

Dry matter

9.9 t/ha per annum

Horsetail grass 



Nutritive value

Nutritive composition (approximate values) expressed on DM basis;

Crude protein: range 7 -13%

Crude fibre  30%

Neutral detergent fibre  (NDF): 79%

Acid detergent fibre  (ADF): 37%

Organic matter digestibility (OMD): 60%

Metabolizable energy (ME) ï 8.0 MJ/kg DM

Palatability

Highly palatable

Supplementation with other forages

Combine at a ratio of 1 -part legume: 3 parts grass.

Horsetail grass seeds and flowers



Advantage and disadvantage of Horsetail grass

Advantages

Drought tolerant once established.

Has a wide ecological adaptation

Disadvantages

Difficult to establish from seed

Horsetail grass seeds harvesting

Guinea grass,Megathyrsusmaximus
(PanicummaximumcvMombasa),

Ecology

Agro - ecological zones

Mainly in the highlands, zones II & III.



Soil  requirement  /  types

Grows in most soils provided they are well drained, moist and 

fertile, intolerant to waterlogging or salinity, pH range 

between 4.8 ï 6.7

Moisture

Requires minimum rainfall of 800mm per annum.

Temperature range

Requires Optimum temperature ranges between 20 ï 30 ęC

Drought tolerant once established, but the dry periods should 

not be longer than 4 or 5 months.

Panicum maximum forage 



Agronomy

Land preparation

Plough with chisel plough  and harrow  or spring tine cultivator to 

fine tilth. 

Sowing

Sowing rate of 2 -3kg/ha.

Sow seeds on the surface or no more than 2cm and roll to ensure 

contact with moisture in the soil.

Spacing 50cm between rows and  25 -30 cm within the row/line

Fertilizer rate

Establishment fertilizer is necessary on infertile soils, for planting 

using 20 -40kg P/ha and

Top dressing 60 kg N/ha after every harvest.

Panicum maximum forage 



Weeding

 Physical or use of selective herbicides.

Pest & Disease challenge 

No major diseases or pests.

Harvesting & storage

Ready for harvest 75 -100 days after planting.

Harvesting can be done by hand  (Cut and Carry) or mechanically.

Cutting at residual height of 10 -15 cm is recommended preserved 

through drying/baling or ensiling. 

Yield

Dry matter

Yield of 25 to 35t/ha/annum

Panicum maximum forage shows 
how one seed/seedling can have 
many tillers 



Nutritive value

Nutritive composition (approximate values) expressed on DM basis; 

* cutting at 4 week intervals

Å Crude protein ranges from 16.9 -  23.4%  depending on 

maturity  and supply of fertilizer to the soils

Å Neutral detergent fibre  (NDF) -  45.2 -  54%

Å Acid detergent fibre  (ADF) -  38.6 -  40.6%

Å Organic Matter digestibility (OMD)up to 75 -80%

Å Metabolizable energy of 7.3 -  8.8 MJ/kg DM

Palatability

Highly palatable.

Supplementation with other forages

Combine at a ratio of 3 parts  grass: 1  part legume

Panicum maximum forage best time to harvest young vegetative, 6 -8 
months after  each harvest 



 Advantage and disadvantage of Guinea grass

Advantages

Very productive leafy grass. 

Suitable for cut and carry

Disadvantages

Intolerant of waterlogging or salinity.

Guinea grass (Panicum maximum )with flowers. This grass is 
overgrown, and nutritive value is reducing as the grass 
matures further.

Brachiaria Camello grass (Brachiaria Hybrid 
Camello)

Ecology
Agro - ecological zones

Mainly lowlands, zones IV & V.

Soil requirement / types

Requires medium to high fertile soils with pH range between 4.5 -8



Moisture

Requires rainfall of 300 -450 mm per annum.

Temperature range

Requires average temperature of 25 ęC

Highly Drought tolerant once established. 

Brachiaria  Camello   grass 

Agronomy

Land preparation

Plough with chisel plough  and harrow  or spring tine 

cultivator to fine tilth.

Sowing

Sowing rate of 8 -10kg/ha. Create furrows 1 -2 cm deep, 

drill the seeds and cover with light soil.

Spacing 50cm between rows and  25 -30 cm within rows.



Fertilizer rate

Establishment fertilizer is necessary on infertile soils, for planting 

using 20 -40kg P /ha, Top dressing 100kg N/ha.

Weeding

Manually or use of selective herbicides.

A farmer harvesting brachiaria  grass  as cut and carry

Pest & Disease challenge

No major diseases or pests.

Harvesting & storage

Ready for harvest 80 -100 days after planting

Harvesting can be done by hand or with a mechanically

Cutting  at a residual height of 5cm above ground is recommended.

Conserved through drying/baling or ensiling. 



Farmer weighing brachiaria  grass to determine the yield  per hectare( ha) 

Yield

Dry matter 

Yields between 27 -30t/ha/annum

Nutritive value

Nutritive composition (approximate values) expressed on DM 

basis;

Å  Crude protein ranges between 14 -16% depending on 

maturity  and supply of fertilizer to the soils,

Å Neutral detergent fibre  (NDF) -69%

Å Acid detergent fibre  (ADF) -  35%

Å Organic Matter digestibility (OMD ïvery high 62%

Å Metabolizable energy (ME) -7.3 MJ/kg DM



Palatability

Highly palatable.

Supplementation with other forages

Combine at a ratio of 1 part legume :3 parts grass.

Brachiaria  grass should be harvested every 6 -8 weeks 
and preferably before flower 

 Advantage and disadvantage 

Advantages

Highly digestible.

Highly Drought tolerant once 
established

Disadvantages

Poor tolerance to waterlogging.

Brachiaria grass leaves may turn yellow in color due to 
waterlogging or lack of nitrogen in the soil 



Forage PearlMillet (Pennisetumglaucum)
Ecology

Agro - ecological zones

Mainly lowlands, zones IV & V.

Soil requirement / types

Grows well in a wide range of soil types, soil pH range between 

5.5 ï 7.0

Moisture

Requires rainfall of <650mm/annum.

Temperature range

Requires optimum temperature ranges between18 ï 27 ęC

Drought tolerant once established.

Varieties

Nutrifeed

E6518 (KALRO)

Pearl millet can be used as a forage crop but should be harvested 
before it goes into seed production



Agronomy

Land preparation

Plough with chisel plough  and harrow  or spring tine cultivator to fine 

tilth. 

Sowing

Sowing rate of 5 -7.5Kg/ha. Place seeds 3 -5 cm deep with soil covering 

to ensure contact with moisture in the soil.

Spacing between rows of 30cm and 15cm within rows

Fertilizer rate

Fertilizer application should be according to soil test results. However, 

if a soil analyses in not available use the following guideline application 

of 46 kg N/ha/annum.

Weeding

Manually or use of selective herbicide .

Pearl Millet seeds 



Pest & Disease challenge

Stem borer and Shoot borer. Controlled by use of phorate -based 

compounds.

Harvesting & storage

Ready for harvest 90 days after planting.

Harvesting can be done by hand or with a mechanical forage 

harvester.

Cutting at residual height of 10 -12cm above ground recommended to 

allow regrowth

Cutting stage for feeding or ensiling, just before flowering.

Conserved through ensiling.

Yield

Dry matter 

Yield of 40t/ha/annum.

Pearl Millet at the vegetative stage is the  recommended 
harvesting stage just before the flowering stage  



Nutritive value

Nutritive composition (approximate values) expressed on DM 

basis;

 Crude protein ranges between 16 -20%, depending on 

maturity  and supply of fertilizer to the soils,

Neutral detergent fibre  (NDF) -64.8%

Acid detergent fibre  (ADF) -34.5%

Digestibility of Organic matter  (OMD) of 68.5%

Metabolizable energy (ME) -9.2 MJ/kg DM

Palatability

Highly palatable.

Supplementation with other forages

Combine at a ratio of 1 part legume :3 parts grass.

Pearl Millet at the young vegetative stage  



 Advantage and disadvantage 

Advantages

Has high nutrient value when harvested at the right stage

Has no prussic acid like most forage sorghum.

Drought tolerant once established

Disadvantages

Poor tolerance to waterlogging.

Pearl Millet seeds on the plant

Forage sorghum cv Sugar grazeSorghum bicolour 
hybrid)

Ecology

Agro - ecological zones

Mainly highlands, zones II & III

Soil requirement/types

Grow well in a wide range of soils with pH between 5.5 to 7.0.

Moisture

Require rainfall of < 650 mm/annum.



Temperature

Drought tolerant.

Require an average temperature of 18.3 ºC.

Sorghum at its reproductive  stage (the seeding stage) at the start of seed formation

Agronomy

Land preparation

Plough with chisel plough  and harrow  or spring tine cultivator to 

fine tilth.

Sowing

Seed is sown at 2ˣ5 kg/ha.

Drill the seed into shallow furrows 2.5 cm deep and cover with little 

soil. 



Fertilizer rate

30kg of N and 2kg of P per acre, apply nitrogen as a top dress 

(or 55kg/acre of NPK).

Weeding

Physical or use of selective herbicide -150ml/20 litres  of water.

Sorghum seeds

Spacing within the row of 10cm and between rows is 25cm.



Pest & Disease challenge

Can be infected by stem and shoot borer.

Controlled by crop rotation and spraying with an insecticide at the right 

timing.

Harvesting & Storage

For green fodder Sugar graze can be cut at 50 to 60 days after sowing.

For Silage 75 to 90 days is suitable 

Not suitable for hay making

Harvesting can be done by hand or with a  mechanical harvester

Cutting height of 10 -15cm above ground is recommended to facilitate 

regeneration.

Yield

Dry matter

 Approximate yield of 40t/ha/ yr  after three harvests from one crop 

planted . 

Sorghum that is ready to be harvested as forage at its young 
vegetative stage; before the flowering stage. When harvested at 
this stage it will regenerate but after the seeding stage, it will 
likely not regenerate. 



Nutritive value

Nutritive composition (approximate values) expressed on DM basis;

Å  Crude protein: range 16 -20%

Å Crude fibre : 33.6%

Å Neutral detergent fibre  (NDF): 57.9%

Å Acid detergent fibre  (ADF): 35%

Å Organic matter digestibility(OMD): 63.1%

Å Metabolizable energy (ME): 8.8MJ/kg DM

Palatability

Highly palatable during young vegetative stage.

Supplementation with other forages

Combine at a ratio of 1 legume:3 grass parts

Sorghum at its flowering stage. Harvest before the flowering stage so as to 
meet the nutritive value and to harvest more from one seed that was planted 
due to the possibility of regenerating more than once. 



Advantage and disadvantage 

Advantages

Easy to establish.

Highly productive.

Good regrowth potential (ratooning).

Disadvantages

Requires good soil, water, or irrigation for maximum production.

Prussic acid poisoning though the potential is low in normal 

circumstances.

Intolerance to acidic and saline soils.

Sorghum in an irrigation system. 



Dolichoslablab(Lablabpurpureus)
Ecology

Agro - ecological zones

Mainly lowlands, zones IV & V.

Soil requirement / types

Adapted to a wide range of soils from sandy to heavy well 

drained clays with a pH range between 5 -7.5.

Moisture

Best suited in regions with 600 -2500mm rainfall per annum.

Temperature

Optimum temperature ranges between 18 -35 ęC.

Tolerant to frost and low temperatures.

Dolichos lablab plant 



Agronomy

Land preparation

Plough with chisel plough  and harrow  or spring tine cultivator to fine 

tilth.

Sowing

Sowing rate as single species of 12 -20 kg/ha and 5 -8kg/ha in a 

mixture of species.

Drill the seeds at 3 -10 cm deep and cover.

The seeds can also be broadcasted.

Spacing of 80 -120cm between rows and intra - row spacing of 40cm.

Fertilizer

Establishment fertilizer commonly not applied.

Weeding

Manually or use of selective herbicides against the narrow leaved 

(grasses)

Dolichos lablab seed



Pest challenge

Roots can be attacked by nematodes and seeds by pod feeding and 

boring insects.

Disease challenge

Low susceptibility to root disease than cowpea.

Disease problems are rare.

Harvesting & Storage

Cutting stage at 40 -50% flowering. Dried, baled and stored as hay/ 

silage in a sheltered, well aerated feed store.

Yield

Dry matter

2 ï4 t/ha per annum

Dolichos lablab crop with pods. . For one harvest only, harvest at this 
stage when the seeds are developing to achieve high energy content 
from the pods and the protein contents from the leaves. 



Advantage and disadvantage 

Advantages

High yielding forage legume.

Drought tolerant once established.

Non -bloating.

Can be grazed, harvested for hay or used as green manure

Disadvantages

Short lived.

Poor frost tolerance.

Intolerance of prolonged water logging.

Dolichos lablab crop at the beginning of the flowering stage best 
harvested at 10 -25% flowering to achieve high content of protein 
and several harvests from one plant.



Nutritive value

Nutritive composition (approximate values) expressed on DM basis;

Å  Crude protein: range 14 ï 21%.

Å Crude fibre : 24.1%

Å Neutral detergent fibre  (NDF): 38.6%

Å Acid detergent fibre  (ADF): 27.1%

Å Organic matter digestibility(OMD): 71.2%

Å Metabolizable energy (ME): 9.8 MJ/kg DM

Palatability

High palatability in leaf. Low palatability in stem.

Supplementation with other forages

Combine at a ratio of 1 legume:3 grass parts

Dolichos lablab flowers 



Cowpea(Vignaunguiculata)
Ecology

Agro - ecological zones

Mainly lowlands, zones IV & V

Soil requirement /types

Adapted to a wide range of soils from sandy to heavy well drained 

clays with pH range between 5.5 to 6.5.

Rainfall / precipitation

Best suited in regions with 750 -1100mm rainfall per annum.

Temperature

Tolerant to heat but intolerant to frost.

Optimum temperature ranges between 20 -35 ęC.

Cowpea forage crop



Agronomy

Land preparation

Plough with chisel plough  and harrow  or spring tine cultivator to 

fine tilth.

Sowing

Sowing rate as single species of 10 -15Kg/ha under low rainfall 

conditions; 5 ï 8kg/ha in mixture with other species.

A rate of 20 -25kg/ha apply in irrigated and higher rainfall areas. 

Place 3 -4 seeds per hole 4 -5 cm deep and cover.

Spacing of 30 -50 cm between rows, or 70 -90 cm where inter - row 

cultivation is required for weed control.

Fertilizer

Fertile soils generally do not require any fertilizer, but unfertile 

soils may Requires 125 -250Kg/ha of single super phosphate and  

50 -100kg/ha MOP (muriate of potash) at planting.

Weeding

Manually or use of selective herbicides against the narrow leaved 

(grasses)

Cowpea forage crop seeds



Pest challenge

High susceptibility to insect damage.

Disease challenge

Phytophthora stem rot is a major disease.

Other fungal diseases include Fusarium wilt, powdery mildew, charcoal 

rot, and sclerotinia, bacteria disease, tan spot and cow pea mosaic 

virus.

Harvesting & storage

Cutting stage at 40 -50% flowering, dried, baled and stored as hay in a 

sheltered, well aerated feed store.

Yield

Dry matter

3-5 t/ha per annum

Cowpea forage crop with pods. For one harvest only, harvest at this stage when the 
seeds are developing to achieve high energy content from the pods and the protein 
contents from the leaves. 



Nutritive value

Nutritive composition (approximate values) expressed on DM basis; 

Å Crude protein: range betwee  14 ï 21%.

Å Crude fibre : 24.1%

Å Neutral detergent fibre  (NDF): 38.6%

Å Acid detergent fibre  (ADF): 27.1%

Å Organic matter digestibility(OMD): 71.2%

Å Metabolizable energy (ME): 9.8 MJ/kg DM.

Palatability

High palatability.

Supplementation with other forages

Combine at a ratio of 1 legume:3 grass parts.

Cowpeas forage crops at the flowering stage are best harvested at 10 -
25% flowering to achieve high content of protein and several harvests 
from one plant.



Advantage and disadvantage 

Advantages

Multipurpose legume.

Improves soil fertility.

Drought tolerant once established.

Has high nutritive value and high palatability.

Disadvantages

Must have well drained soil.

Susceptible to several pests and diseases.

Alternative host for pests/diseases of French beans.

Cowpeas flowers 



Velvetbeans(Mucunapruriens)
Ecology

Agro - ecological zones

Mainly highlands, zones II & III.

Soil requirement / types

Grows in all types of soil but prefer sandy type with good 

drainage, pH range between 5.5 -  7.5

Moisture

Requires rainfall of 650 to 2500mm per annum

Temperature range

A tropical and sub - tropical climbing bean that Requires high light 

intensity to grow. Does well under optimum temperature ranges 

between19 to 27 ęC

Velvet bean forage crop



Agronomy

Land preparation

Plough with chisel plough  and harrow  or spring tine cultivator to 

fine tilth.

Sowing

Sowing rate of 35 to 40 Kg/ha. Drill seeds at 3 -7 cm depth and cover 

with soil. If under intercropping, plant 3 -4 weeks after emergence of 

other crops. 

Spacing within rows of 80cm, placing 2 seed per hole at 60cm 

between rows.

Fertilizer rate

Requires moderate levels of fertilizer ranges from 200 -250kg of SSP 

at planting.

Weeding

Just Requires well weeded seed bed at planting, weeding not 

necessary once established.

Velvet bean seeds



Pest & Disease challenge

Crop rotation to reduce disease incidence.

Fungicide application to control red legged earth mite, cutworm at 

emergence and, aphids & native budworm at flowering & pod fill, 

respectively.

Harvesting & storage

Ready for harvest 90 days after planting or at  flowering stage 10 -

25% flowering to achieve high content of protein and several 

harvests from one plant.

Harvesting can be done by hand (cut and carry) or with a 

mechanical harvester

Cutting at a residual  height of 5cm above ground recommended, 

conserved through drying/bailing or ensiling.

Yield

      Dry matter

 Yield range from 8.2 ï 16.4t/ha/annum

Velvet bean forage flowers 



Nutritive value

Nutritive composition (approximate values) expressed on DM basis; 

Å Crude protein range between 15 to 20%, depending on maturity  

and supply of fertilizer to the soils,

Å Crude fibre  of 12.5%

Å Neutral detergent fibre  (NDF) -  38.5%

Å Acid detergent fibre  (ADF) -34.2%

Å Digestibility -Organic matter digestibility(OMD) of 68.1%

Å Metabolizable energy (ME) -9.7 MJ/kg DM

Palatability

Highly Palatable.

Supplementation with other forages

Combine at a ratio of 1 legume : 3 grass parts

Velvet bean pods



 Advantage and disadvantage 

Advantages

Responds best to high temperatures and lots of moisture.

Disadvantages

Difficult to grow in cold or extremely dry climates

Cannot tolerate drought, waterlogging.

Velvet bean forage crop



GreenleafDesmodium(Desmodiumintortum)
 Ecology

Agro - ecological zones

Mainly highlands, zones II & III.

Soil requirement / types

Best suited to soils which have good moisture -holding ability 
with pH range between 4.5 to 5.5.

Moisture

Requires at least 1200mm rainfall per annum.

Temperature

Best suited in sub - tropical zones and grows well into the cool 
season if moisture is adequate.

Optimum temperature ranges between 25 -30 ęC.

Greenleaf Desmodium  forage crop



Agronomy

Land preparation

Plough with chisel plough  and harrow  or spring tine cultivator to fine 

tilth

Sowing

Sowing rate of 1 -2kg/ha in a mixture crop farming with forage 

grasses. As pure single species 3 -4kg/ha of seeds is recommended.

Drill the seed into shallow furrows 2.5 cm deep and cover with little 

soil. 

For cuttings, use mature freshly cut desmodium  vines, burry 2 nodes 

leaving 1 or 2 nodes above the ground.

Spacing of 30cm between rows.

Fertilizer

Requires moderate levels of fertility through application of 100kg TSF 

or DAP/ha during heavy rains.

Weeding

Manually or use of selective herbicides against the narrow leaved 

(grasses) for single crop fields. 

Greenleaf Desmodium  seeds



Pest control

None of economic value.

Major diseases

Legume little leaf disease that affects it occasionally with minimal 

effects.

Harvesting & storage

Cutting stage at 40 -50% flowering for both hay and silage 

making.

Yield

Dry matter

12 -19 t/ha per annum.

Greenleaf Desmodium  flowers



Nutritive value

Nutritive composition (approximate values) expressed on DM basis;

Å Crude protein: range between 16 -22% depending on maturity  and 

supply of fertilizer to the soils,

Å Crude fibre : 30.6%

Å Neutral detergent fibre  (NDF): 51.4%

Å Acid detergent fibre  (ADF): 37.1%

Å Organic matter digestibility(OMD): 58.1%

Å Metabolizable energy (ME): 8.4 MJ/kg DM

Palatability

Moderate palatability.

Supplementation with other forages

Combine at a ratio of 1 legume:3 grass parts

Greenleaf Desmodium  with pods 



Advantage and disadvantage 

Advantages

Good early and late season vigour .

Combines with creeping grasses.

Shade tolerant.

Disadvantages

Low seeding vigour .

Poor tolerance of drought and salinity.

Poor persistence under heavy grazing.

Susceptible to pests.

Greenleaf Desmodium  forage can be intercropped with other forage grasses 
such a Panicum, Brachiaria , etc.



Stylo (Stylosannthes ssp)

 Ecology

Agro - ecological zones

Mainly highlands, zones IV & V

Occurs on poor soils in native pastures, scrubland, forest edges, 

disturbed vegetation.

Soil requirement / types

Prefers well -drained, open - textured soils from sands to light clays with 

pH range between 5.0 to 8.0.

Moisture

Requires at least 500mm rainfall per annum.

Temperature

Best suited in sub - tropical climates if moisture in the soil is adequate.

This equates to a range in average annual day temperatures from 23 

to 27 ºC.

Stylo  flowers and foliage



Agronomy

Land preparation

Plough with chisel plough  and harrow  or spring tine cultivator to fine tilth.

Sowing

Seed sown at 2ˣ5 kg/ha.

Drill the seed into shallow furrows 2.5 cm deep and cover with little soil. 

Fertilizer

Stylo  responds well to improved soil fertility, particularly P, but can grow 

on infertile soil .  In deficient soils it is recommended to apply 10ˣ20 kg 

P/ha as well as other nutrients if  indicated as deficient on a soil analysis 

report.

100 -  200 kg/ha single superphosphate at sowing will be beneficial on very 

infertile soils.

Weeding

Manually or use of selective herbicides against the narrow leaved (grasses)

Stylo  seeds



Pest control

None of economic value.

Major diseases

Legume little leaf disease that affects it occasionally with minimal 

effects.

Harvesting & storage

Cutting stage at 40 -50% flowering for both hay and silage making.

Yield

Dry matter

Stylo  is a high yielding forage legume that can produce 10 -20 t 

DM/ha depending on soil fertility.

Stylo  flowers and seeds size illustration



Nutritive value

Nutritive composition (approximate values) expressed on DM 
basis;

Å  Crude protein: range 14 -21%

Å Crude fibre : 32%

Å Neutral detergent fibre  (NDF): 50%

Å Acid detergent fibre  (ADF): 38%

Å Organic matter digestibility(OMD): 55.6%

Å Metabolizable energy (ME): 8MJ/kg DM

Palatability

Very palatable.

Supplementation with other forages

Combine at a ratio of 1 legume:3 grass parts

Stylo  forage grown as a single crop. It can be intercrop with rangeland 
grasses such as African fox tail grass


