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Introduction

Introduction

It is usual to prepare training material that serves for every target group in common without difference 
of participant profile. This approach does not identify training needs of each target group that limit 
work performance. Hence the training delivery does not address performance problems and no change 
is achieved on development effort of an institution.

Hence, CDSF has started a new approach in which:

 • Technologies are identified in a stakeholder forum,

 • Core problems of development work are identified for the selected technologies,

 • Competency framework is developed for each target group under each of the selected 
technologies,

 • Objectives are set for each target group in each thematic area of every selected technology, 
and

 • Respective target group specific extension training materials are developed for SMSs, DAs 
and farmers.

For this end, poultry production was selected for scaling up in the stakeholder forum and technical 
working group (TWG) was established for training material development and its delivery to the 
concerned target groups. The TWG has prepared this draft extension training manual for SMSs to be 
reviewed by different entities at regional and national levels.

The TWG basically used the ‘Rhodes Grass Best Fit Manual’ developed by CASCAE as reference to draft this 
manual and has enriched it with state-of-the-art contents found from various source documents. This 
manual includes the following contents: importance of RG in LS production; potential areas and agro-
ecologies; drivers of adoption for RG production; strategies for RG production; agronomic practices for 
RG; productivity, nutritive value and utilization of RG; sustainability of RG production; nutrition, gender 
and CSA considerations as well as marketing of RG fodder and seed.
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Unit 1: The importance of RG in LS 
production

Learning Objectives

After completing this unit, participants will be able to:

 • Discuss the national & regional livestock potential and constraints
 • Justify the importance of RG in LS development activities

The livestock population of Ethiopia is the largest in Africa comprising of 56.7 million cattle, 29.8 
million sheep, 29.1 million goats (CSA, 2016/17) . Out of these, 15.5 million cattle, 9.79 million sheep’s 
and 6.08 million goats are found in Amhara Region (CSA, 2016/17). The Livestock sector has been 
contributing considerable portion to Ethiopia’s economy, and still promising to rally round the economic 
development of the country, and has an important role in providing export commodities, such as live 
animals, hides, and skins to earn foreign exchanges to the country (NABC, 2010). Recent studies by the 
Inter-Governmental Authority on Development’s Livestock Policy Initiative (IGAD LPI) showed that the 
contribution of livestock to the Ethiopian Economy has reached to 46 % ( IGAD, 2011). In Amhara region 
the livestock sector contributes about 33-35 % of the region’s AGDP and 15-20% of GDP (ARLDPA, 2010).

The livestock productivity in Ethiopia and Amhara National Regional State is low. There are several 
constraints that contribute for the low productivity of livestock in the country. These include poor 
genetic potential of indigenous breeds, feed shortage (both in quantity and quality), livestock diseases 
and parasites, lack of adequate livestock extension service, poor infrastructure and others.. Among the 
livestock production constraints feed shortage is the main and severe one and this manual has been 
prepared to address this specific problem.

Natural pasture and crop residues are the main feed resources in the region. Feed produced from natural 
pasture is decreasing due to several factors that include overgrazing, land degradation and other factors. 
The nutritive value of crop residues is inherently low. In addition, the quality of natural pasture especially 
during the dry season is low. Especially these feed resources are low in crude protein (CP) content and 
metabolizable energy (ME). As a result livestock productivity and reproductive efficiency in the region 
is low. Thus these feed resources require strategic supplementary feed stuffs such as agro-industrial 
by-products and cultivated improved forages. Rhodes grass is one possible perennial improved grass 
which can be grown on-farm and used by small-holder farmers. In the region, feed source bases are 
natural pasture 36.14%, crop residue 41.55%,improved forage 0.15%, Agro industry by-products 0.85%, 
hay 15.03% and others 6.28%.
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Table 1: Deficit in feed supply to livestock in Amhara region (Feed gap analysis)

Type of 
animals 
species

Total 
population TLU CF Total TLU

*Annual 
requirement 
(ton DM)

Cattle 14710911 0.7 10297638 23491486

Sheep 10024277 0.1 1002428 2286788

Goats 6064944 0.1 606494 1383565

Horses 420760 0.8 336608 767887

Mules 157213 0.7 110049 251050

Donkey 2677429 0.5 1333715 3042536

Camels 66364 1.0 66364 151393

Poultry 18031121 0.01 180311 411334.9

Total 52143019 13933607 31786040

Feed 
resource 
type

Annual DM 
production 
(ton) Balance (ton)

Grazing land 10290000

Crop residue 11695185

Cultivated 
forage

838477

Agro 
industrial 
byproducts

827402

Total 23651064

8134976

(25.6% 
deficit)

Source: Feeds and Feeding Roadmap Development of Amhara region. ATA & ARLDPA July, 2015.

 • The annual feed balance of the Amhara region, based on the 2014/15 study, has a feed deficit 
of about 26%. Generally, there is no sufficient feed supply in the region both in quantity 
and quality to support livestock productivity. Thus, productivity of livestock in the region is 
well below genetic potential. Moreover, the production and dissemination of livestock with 
improved genetic potential for production traits is highly challenged because of feed supply 
both in terms of quantity and quality. so to fill such gaps improved forage species are very 
important among them Rhodes grass is one of the prominent grass species.

Rhodes Grass is a perennial grass that can be used as permanent pasture or a short- to medium-term 
pasture. It is also useful for erosion control by virtue of its spreading growth. It makes good hay if cut at 
or just before early flowering, and provides good stand over feed.

Various advantages of Rhodes grass are as follows:

 • Palatable forage grass with high leaf production

 • Good feed value for animals

 • Used to maintain erosion-control

 • Strong germinator with robust seedlings

 • Produces abundance of seed which is easy to reap

 • No danger of bloat

 • Outstanding disease tolerance

 • Suitable for hay and good forage potential

 • Excellent water logging tolerance
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Table 2: Technical Specification of Rhodes Grass Hay

Main analysis Unit Percent Average

Dry matter % as fed 86.4

Crude protein % DM 10.1

Crude fiber % DM 35.3

NDF % DM 75.7

ADF % DM 41.2

Lignin % DM 5.6

Ether extract % DM 1.7

Ash % DM 9.7

Gross energy MJ/kg DM 18.1

Uses of Rhodes grass

As Animal feed

Growing Rhodes grass is beneficial to increase feed production and to boost livestock production and 
productivity. As feed for livestock increases by growing Rhodes grass, the productivity of livestock will 
increase. This in turn results in increase in household income and animal products (meat and milk) 
consumption. By growing Rhodes grass farmers can produce more feed compared to growing native 
grasses. Rhodes grass is preferred by farmers as it performs better and alleviates farmers’ feed shortage 
problems to their livestock. The good nutrition value of Rhodes has helped the farmers to keep their 
cattle both productive and healthy because it offered larger portion of the energy requirements 
for their cattle during the rainy and dry season in the form of hay. Farmers consider the additional 
benefit from the sale of Rhodes seed as attractive business. compared to the local grass species farmers 
preferred Rhodes grass based on its dry matter yield, rate of growth, palatability by livestock, drought 
and disease resistance.

For Seed production

Farmers have experiences in Rhodes grass seed production and gain additional income besides animal 
feed. They harvest the Rhodes grass forage one to two times. Then they allow the grass to full flowering. 
After the seed matures they harvest the seed heads, dry, thresh and make Rhodes grass seeds. They 
make forage as well as seed from a single plot of Rhodes grass. in general, those farmers who grow 
Rhodes grass get substantial additional income from the sale of Rhodes grass seed in addition to the 
grass (biomass). It also has significant potential in youth job creation.

To increase milk and meat production

Growing Rhodes grass is beneficial to increase feed production and to boost livestock production and 
productivity. As feed for livestock increases by growing Rhodes grass, the productivity of livestock will 
increase. This in turn results in increase in household income and animal products (meat and milk) 
consumption. By growing Rhodes grass farmers can produce more feed compared to growing native 
grasses.
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Unit 2: Potential areas & agro-ecologies for 
RG production

Learning Objectives

After completing this unit, participants will be able to:

 • Describe potential areas and agro-ecologies for RG production

Rhodes grass is a perennial forage grass that grows well in a wide range of climates (rainfall and 
temperature) and soil types. To get better dry matter yield from Rhodes grass production selection 
of suitable agro-ecology is crucial. The altitude range, rainfall and soil types of the area should be 
considered critically. The areas suitable for Rhodes grass production are highland areas with the altitude 
range of 1400 to 2400 masl. The mean annual rainfall should be greater than 600 mm. In areas where 
irrigation is available, it is possible to get year round forage from Rhodes grass production. The soils 
should be well-drained and moderate to high fertility. Rhodes grass is tolerant to moderate drought and 
saline soil conditions. But it is not tolerant to very acidic soils and water logging conditions. In addition, 
Rhodes grass is tolerant to fire after well-established. Generally, Rhodes grass is a poor shade tolerant 
improved forage.

In addition to agro-ecology, population pressure and market access should be considered for scaling 
up of Rhodes grass. Rhodes grass is suitable in areas where there is high human population density 
and high ruminant livestock population. In these areas, there is shortage of communal grazing lands 
and a possibility in the adoption of cut-and-carry system. In addition, the livestock production may be 
semi-intensive and intensive production system. Furthermore, experts should consider the availability 
of improved livestock breed and labor in the selected area.
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Unit 3: Drivers of adoption for RG production

Learning Objectives

After completing this unit, participants will be able to:

 • Explain drivers of adoption for RG production

There are several factors that affect the adoption of improved forages by smallholder farmers. According 
to a study conducted by CASCAPE in 2013, there was a difference among districts in the adoption of 
forage technologies. According to this study, there was no difference in the adoption of improved 
forages between Dera and South Achefer districts. But improved forages adoption increases when one 
goes from Dera to Burie and Jabi Tehenan districts. In addition, education level of the farmer has a 
positive and significant effect on improved forages adoption. The rate of improved forage adoption 
increases significantly for educated farmers compared to the illiterate ones.

Based on farmers’ opinion on field days and focus group discussions, most farmers are interested to 
grow Rhodes grass on their own fields. This is due to the following reasons. Rhodes grass gives higher 
dry matter yields from a plot of land when compared with indigenous species. It is also palatable by 
livestock and widely adaptable. Furthermore, some farmers can benefit (income) by selling Rhodes 
grass seed on market. These factors make Rhodes grass a more preferred grass from other improved 
forages by smallholder farmers in Dera, South Achefer, Burie and Jabi Tehenan districts.
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Unit 4: Strategies for RG production

Learning Objectives

After completing this unit, participants will be able to:

 • Design appropriate strategies for RG production

In many of potential areas of the country livestock production has been intensified due to development 
interventions encouraging intensification and the interest of farmers to intensify it, while there is 
insignificant production of improved pasture and forages. Livestock feed resources in Ethiopia are 
mainly natural grazing and browse, crop residues, improved pasture, forage crops and agro-industrial 
by-products. Grazing lands have been degrading due to growing pressure on land resources from 
increasing populations and greater cropping intensity. Crop residues are also poor quality feed resources 
which could not provide nutritional requirements of the animal. Furthermore, cost for industrial by-
products is too expensive for smallholder farmers to afford. Producing improved forages can helps 
farmers to withstand the prevailing feed shortages .

In livestock production systems where feed scarcity is challenging, improving feed supply is possible using 
the following seven strategies for forage development, namely: establishment of forage strips including 
bund-planted forages and tree legumes in alley cropping systems; backyard forage development; 
improvement of stock exclusion areas through the introduction of legumes; the use of forage legumes 
in under sowing/relay cropping systems; over sowing of grazing areas; and establishment of perennial 
mixed pastures and annual fodder crops (Alemayehu,2006)

The strategies

The forage development strategies to be promoted are:

a. Strip establishment of forages,

b. Backyard forages,

c. Improved forages in stock exclusion areas,

d. Legumes under sown in crops,

e. Legumes over sown on grazing areas,

f. Perennial mixed grass/legume pastures,

g. Annual fodder crops

These strategies would generally be associated with an extension program to improve the utilization of 
forage. Among the above mentioned strategies back yard, establishment of Mixed Grass/Legume, over 
sowing and permanent pasture are appropriate for Rhodes grass productions.
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4.1. Backyard Forages
Backyard forage development involves the establishment of plots or hedges of forage in the immediate 
vicinity of the house. Typically, plots would comprise perennial grass with herbaceous legumes included 
where possible, or with the grasses interplant with tree legumes; hedges around the house plots would 
be of tree legumes or occasionally of tall growing grasses. The inherently higher soil fertility and good 
control of livestock adjacent to the house enables the establishment of highly productive species with 
close to maximal yields.

The backyard areas would be used solely for the production of high quality forage for the supplementation 
of lower quality forage for the supplementation of lower quality feedstuffs including crop residues, 
particularly in backyard fattening or dairying operations; hence, even small areas. Backyard areas also 
provide a very convenient point of entry for new species or species types prior to their subsequent use on 
a wider scale e.g. within the various forage strip programmers. Under the close control offered, farmers 
can gain an appreciation of both the production potential and of the management requirements of the 
various species.

Backyard forage is the most readily accepted of all strategies and could be very cost-effective in that it 
requires relatively little material or extension input. The strategy has already proved to be acceptable 
and logistically simple in all areas. grasses including Rhodes grass, elephant grass, panicum, Phalaris 
and oats can be used as a backyard forage ( Rhodes 10-15/kg cowpea 10 kg/ha, pigeon pea 5 kg/ha, 
treelucern:- between plants 0.50 m between rows 1 m Sesbania between plants 0.50 m between rows 1 
m phalaris 10 kg/ha. Photographs of backyard Rhodes grass development are depicted below:

Figure 1: Backyard Rhodes Grass
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4.2. Establishment of Mixed Grass/Legume Pastures
This strategy involves the establishment of perennial mixed pastures on prepared seed beds and with 
management including grazing control and fertilizer inputs as required to maintain high productivity. 
Good arable soils are required for such productivity, and the strategy typically represents a diversion of 
land from arable cropping to Rhodes grass production. Hence, there is a considerable possibility of cost.

This cost includes fertilizer, seed costs (seed inputs would generally be higher than with most other 
strategies), stock control costs whether for fencing or additional herding labor and weed control. Also, 
successful management of mixed pastures for high productivity of grazing stock requires considerable 
skills. The strategy would generally be applied to the dairy program, but in some cases could encompass 
the rehabilitation of crop areas through the use of a moderately long-term pasture phase. it is better to 
sow Rhodes should be mixed with disodium, seratero and other leafy varieties to gain quality animal 
feed. (10 kg Rhodes with 3kig desmodium or 20 kg vetch with 80kg oat )

4.3. Over-sowing
Over-sowing is the simplest of the forage development strategies and can be undertaken at very low 
cost depending on the seeding rates used. It involves broadcasting or sowing improved forage species 
into common grazing lands, native pastures and degraded areas without any cultivation or other inputs. 
Typically there is no attempt to modify grazing management but existing stocking rates should not be 
increased after over sowing. .This strategy is most suited to pioneer legume species, which grow quickly 
and seed prolifically. Because of the low input nature of this strategy, incremental forage yields are not 
large but pioneer species with good grazing tolerance and natural seeding ability gradually colonize 
common areas and improve the overall species composition available for grazing.

The most reliable species for over-sowing have been the stylos, which have established and begun 
spreading on an extremely wide range of sites in Ethiopia. Climbing/sprawling legumes such as green 
leaf and Siratro have also shown promise. Experience in the sub-humid middle altitude areas of Ethiopia 
shows that even after a short time over-sown Stylosanthes guianensis (cv Schofield) and Desmodium 
uncinatum can make up more than 15 per cent of pasture DM composition (Alemayehu, 2002). The key 
browse legume species suitable for over-sowing grazing area are leucaena, sesbania, and Tree Lucerne, 
whereas siratro, axillaris, green leaf, silver leaf, seca stylo, Wynn cassia, verano stylo, white clover, alfalfa 
and makulotus are the most common legume species. Similarly, Rhodes grass, panicum, setaria, buffel 
grass, phalaris are the grass species for over sowing. (Alemayehu, 2002).

4.4. Permanent pastures
Permanent pastures comprise a broad range of annual and perennial legumes and perennial grasses. 
Productive mixed pastures can be readily established, particularly in the low and medium altitudes 
with warmer growing conditions. Grazing management is a significant problem for sustainable pasture 
production in some regions, which is best overcome with cut and carry systems. Permanent pastures 
are most useful for dairy farmers who rely on optimal productivity of their livestock investment for 
their livelihood. Permanent dairy pastures should include a mix of legumes and grass species with high 
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palatability and productivity. Siratro, greenleaf, silverleaf, seca stylo, Wynn cassia, verano stylo, white 
clover, vetch, alfalfa, and makulotus are the most commonly used legume forage species for permanent 
pastures . Similarly, Rhodes grass, panicum, setaria, oats and phalaris are the most common grasses to 
be used for this strategy (Alemayehu, 2002). Overcome

Figure 2: Rhodes grass Being Harvested
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Unit 5: Agronomic practices for RG 
production

Learning Objectives

After completing this unit, participants will be able to:

 • Describe the main characteristics of Rhodes Grass production
 • Recommend desirable agronomic practices for Rhodes Grass production

5.1. Forage varieties/species
Rhodes grass (Massaba) was released (recommended) in 1984 by Holetta Agricultural Research Center 
(HARC) (MoA, 2013). The recommended annual rainfall and altitude range are 600 – 900 mm and 1500 
– 2400 masl, respectively. Rhodes grass gives on average from 7 to 12 ton DM per ha. The seed yield 
ranges from 70 to 150 kg per ha.

Figure 3: Rhodes grass pasture

5.2. Land preparation
Rhodes grass production needs a fine seedbed. Before planting Rhodes grass, clearing weeds and trees 
is necessary. The land should be ploughed two to three times before sowing to get a well-prepared 
seedbed. The land that is going to be used for Rhodes grass production should be prepared like teff 
and finger millet growing lands. As the Rhodes grass seed is very small in size, it needs a well-prepared 
seedbed. Generally, a well-prepared land favors seed germination, seedling emergence and growth.
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Figure 4: A well prepared land free from weeds for Rhodes grass sowing

5.3. Planting time
Rhodes grass should be planted at the start of the main rainy season. This can be conducted at the 
beginning of June. Rhodes grass seed or root splits can be used for Rhodes grass establishment. The 
seed or root split should be planted when the soil received sufficient moisture. Adequate moisture 
supports seed germination and establishment.

5.4. Seed rate and planting methods
Rhodes grass seed rate varies depending on several factors. These include seed quality, sowing method, 
environmental conditions and land preparation. Generally, the seed rate should be from 10 to 15 kg per 
ha considering the above factors. High seed rate is recommended when the seed quality is low (seed 
purity and germination percentage), in broadcasting, in cooler and high altitude areas and when the 
land preparation is poor. Low seed rate is used when the above conditions are reversed.

Rhodes grass can be established by using seeds or root splits. Rhodes grass seed can be sown in 
rows or broadcasted. When using Rhodes grass seed for establishment the following practices are 
recommended. As mentioned before the land should be prepared well. Before planting the land the 
soil surface should be smooth by light packing using animals or by using tree branches. After that the 
Rhodes grass seed should be broadcasted on the surface of the soil. As Rhodes grass seed is small and 
light in weight, for better and uniform planting the seed should be mixed with fine and dry soil or sand. 
After sowing the Rhodes grass seed on the surface of the soil it should be covered by light soil. This 
can be done by driving animals on it or manually by using tree branches. During planting the Rhodes 
grass seed should be sown on the surface no deeper than 2 cm (Cook et al., 2005). Farmers should be 
careful during planting in order to uniformly apply the Rhodes grass seed over the prepared land. If 
labor is available, farmers can plant Rhodes grass in rows. During row planting, the spacing between 
rows should be 20 cm (HARC, 2004).
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5.5. Fertilizer application
Rhodes grass is productive in moderate to high fertility soils. If the soil is infertile, applying nutrients 
to the soil is essential. Applying nitrogen and phosphorus fertilizers is recommended. Applying NPS 
fertilizer at the rate of 100 kg ha-1 at planting and urea at the rate of 50 kg ha-1 after establishment 
(after one month) is essential. In addition, after harvesting applying nutrients to the Rhodes grass land 
is necessary for better production and sustainability. Urea at the rate of 50 kg ha-1 should be applied 
at every cut. Some literatures recommend applying 100 kg ha-1 nitrogen after each cut. If available, 
applying manure is another option. Manure can be applied at the rate of 5 - 10 ton ha-1 (ESGPIP, 2008). 
In general, grasses have a high requirement for N, P and K. These nutrients should be applied after each 
cut or grazing. Generally, it is recommended that annual maintenance nutrient requirements for N, P 
and K is 50 - 300 kg ha-1, 10 - 20 kg ha-1 and 25 - 50 kg ha-1, respectively (ESGPIP, 2008). Based on the 
above recommendation, applying urea, NPSZnB and KCl is essential annually at the rate of 100 – 650 kg 
ha-1, 50 kg and 25 kg, respectively. In addition to biomass improvement, fertilizer application enhances 
nutritive value. Generally, cut and carry system requires more maintenance inputs than the grazing 
system. If sown pastures are well-utilized and maintained with fertilizers, they will continue to provide 
high herbage yield for up to five years and start to decline thereafter.

5.6. Plant protection

5.6.1. Weed control

The newly established pasture should be free from weeds. Removing weeds by hand is essential. 
Removing weeds reduces competition when the grass is weak and it also minimizes the chances of 
further perpetuation of weeds by seed. Removing weeds at early stage of Rhodes grass production 
is crucial. As the plant is weak at this stage removing weeds makes establishment easier and 
enhances further survival. Weeding twice after planting at monthly intervals during establishment is 
recommended. Harvesting the grass and weeds together using sickle when there is vigorous growth is 
another alternative to control weeds. If there is labor shortage problem using herbicide like 2-4-D is also 
effective to remove young broad leaved weeds (HARC, 2004).

5.6.2. Insect pest control

There are no insects observed on Rhodes grass production during CASCAPE Project intervention in 
different districts. Insects are more severe with legumes than with grasses. But common pests such as 
armyworm may attack Rhodes grass pasture.

5.6.3. Disease control

There are no diseases observed on Rhodes grass production during CASCAPE Project interventions in 
different districts. Diseases are more severe with legumes than with grasses.

5.7. Harvesting & threshing (forage and seed)
Rhodes grass can be used for livestock feeding as fresh forage or hay. It is very palatable by livestock and 
has good nutritive value when it is harvested at its optimum time. To obtain high quantity and quality 
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feed, the Rhodes grass should be harvested at 50% flowering stage. The harvested material can be fed 
to livestock as fresh or it can be made hay for later feeding. Harvesting Rhodes grass at early stage will 
ensure higher levels of Crude Protein (CP) in the harvested material. As the harvesting time gets late the 
crude protein level of the grass gets low. When preparing hay from Rhodes grass appropriate hay making 
procedures should be followed. In areas where frost occurs Rhodes grass should be harvested before 
the onset of frost. The newly established Rhodes grass pasture through seed sowing can be utilized 
within 3 - 5 months after sowing. If root split is used as a planting material, first harvest can be done from 
two to three months provided that there is adequate moisture and fertilizer application. Digestibility 
and Crude Protein (CP) content decline as the plant matures. So, for better utilization regular cutting and 
fertilization of the crop is necessary. Over mature Rhodes grass should be cut or burned in order to get 
better nutritive value forage. Burning is applicable in Rhodes grass as the grass is fire tolerant.

Rhodes grass can be grazed 4 - 6 months after planting. If Rhodes grass is used for grazing there should 
be care. Rhodes grass is very palatable to livestock. So, the pasture can be damaged by overgrazing. So, 
it is better to adopt cut and carry system when using Rhodes grass pasture.

Based on rain-fed condition Rhodes grass is productive from June to October every year. During the 
rainy season Rhodes should be harvested when it reaches its optimum stage of harvest. After harvesting 
manure or chemical fertilizer should be applied after each cut. During the dry season the Rhodes grass 
land should be left fenced and free from free grazing.

Year round forage can be produced from Rhodes grass pasture using irrigation. In irrigated conditions 
Rhodes grass should be harvested at monthly intervals. Studies show that cutting in every 28 days 
is better than cutting every14 day interval in irrigated conditions. It is better if cuttings are taken at 
monthly intervals. This depends on establishment year. It takes several months to harvest Rhodes grass 
pasture in the establishment year. After that year it can be harvested every month based on availability 
of rain (irrigation) and fertilizer (manure).

For seed production a well-drained land should be selected. The land that is going to be used for Rhodes 
grass seed production should be prepared and managed as for Rhodes grass forage production. Rhodes 
grass should be established better to avoid weeds. The Rhodes grass should be harvested at the same 
time to get uniform ripening. After cutting, nitrogen fertilizer should be applied. Optimum nitrogen 
application is 100 kg ha-1. Nitrogen fertilizer should be applied as a single dressing after each cut. This 
avoids the development of new tillers that will produce new seed heads later. Consequently, this results 
in mature and immature seed heads later at harvesting time. This will result in low seed quality.

The Rhodes grass seed should be harvested 3 to 5 weeks after full flowering. When the seed is mature 
for harvesting it can be easily removed by gentle rubbing or shaking. In addition, the seed gets hard and 
dry and the color changes during maturity. The seed can be harvested by hand using sickles. Harvesting 
at optimum maturity is essential to get more seed. Harvest the seed when the maximum amount of 
seed is ripe. The harvested mature seed should be cut and sweat in shade for up to three days. After that 
the harvested seeds should be threshed when most seed turns yellow and the seed readily detaches 
from the head.
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Figure 5: Rhodes grass at flowering stage

Thresh in a clean ground or material using sticks. Threshing can be done by beating with a stick. After 
threshing the seed should be separated from chaff and weed seed and dried. Drying should be done in 
a shade. The dried seed should be stored in a clean and dry place using a bag. Seed yield is from 70 - 150 
kg ha-1 (HARC, 2004). It is advisable to keep the Rhodes grass land free from weeds. This is because it is 
too difficult to clean Rhodes grass seed from weed seeds.

5.8. Postharvest handling (forage and seed)
After threshing, the Rhodes grass seed should be dried adequately. The moisture content should be 
between 8 to 10%. As Rhodes grass seed is damaged by environmental conditions (temperature and 
humidity) for long term storage, it should be stored in a cool and dry place. It should be stored at low 
temperature and low relative humidity conditions. The Rhodes grass seed should be free from insects. 
For short term storage it should be stored in sacks and for long term storage it should be stored in 
sealed containers. The sacks should be kept above the floor to avoid moisture absorption, rodent and 
insect attack. The container should be labeled with type of forage seed, date of harvest and weight of 
the material.
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Unit 6: Productivity, nutritive value & 
utilization

Learning Objectives

After completing this unit, participants will be able to:

 • Describe productivity, nutritive value & utilization of RG

6.1. Productivity of Rhodes Grass
The major feed resources for livestock in Ethiopia as well in the region are natural pasture and crop 
residue, both are poor in quality and low in productivity. These feed resources are less palatable, low in 
crude protein concentration and available energy. Natural pasture coverage has been declining due to 
crop intensification and human population growth. Shrinkage of grazing land leads to over grazing and 
degradation of pasture land, which again resulted to low productivity of the pasture. The dry matter 
yield, crude protein content and in vitro dry matter digestibility of natural pasture in the region is as low 
as 4.4 ton/ha, 5.5 % and 49.5 % respectively. Therefore, it is important to replace this feed resource by 
suitable and productive improved forage species.

There are different improved forage species though their use is limited due to several factors. Among 
these factors, lack of awareness, shortage of seed/planting material and land shortage are the main 
ones. Despite efforts were made to introduce and demonstrate improved forage species by different 
stakeholders, the adoption rate has remained low. This is due to knowledge gap, inconsistence of 
interventions, low involvement of famers through the process and failure to select the right pathway 
to the technology. Relatively Rhodes grass technology was demonstrated for years particularly in the 
western Amhara and is highly preferred by livestock producers.

Productivity of forage is determined by type of forage species, soil characteristics, stage of harvesting, 
agro ecological factors and the overall management of the field. However Rhodes grass can grow in 
wide range of climate (temperature and rain fall) and soil types even though its productivity varies 
significantly. It provides better forage yield in areas where annual rainfall is between 600-1800 mm, 
altitude ranges from 1400 - 2400 masl and at well drained loose textured fertile soil. Rhodes grass cannot 
or hardly to produce biomass yield under water logging conditions.

The productivity of Rhodes in cooler areas is 8-12 ton DM/ha and reached up to 18 ton DM/ha in 
warm areas from above two cuts in a year. Rhodes grass is also suitable for irrigation and possible to 
harvest at eight weeks interval with optimal dry biomass yield (45.6 ton) per year. The result of study at 
Kulumesa Agricultural Research Center showed that cutting stage is more important than fertilizer rate 
in determining the quality particularly crude protein content and biomass of Rhodes grass. The study 
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suggested that cutting at 50 days interval (10-50 % heading) is better to find reasonable quantity and 
quality Rhodes grass yield.

According to the study conducted on four districts in western Amhara region using Massaba variety 
result showed as the yield increased from establishment to second year. The yield in the first year of 
establishment was 8.74 ton DM/ha and increased to 9.1 ton DM/ha in the second year of establishment. 
This suggested as Rhodes grass provide high bio mass yield under the rain fed condition.

Forage seed production

In order to sustain the forage development strategies there should have reliable seed or seedling supply. 
However, there is no organized forage seed multiplication enterprise in the region although there are 
some emerging phenomena. For long time, forage seeds were maintained and multiplied in research 
centers in lower amount.

For Rhodes seed production a well-drained land should be selected. The seedbed should be prepared 
and managed as for Rhodes grass forage production. Rhodes grass should be established better to 
avoid weeds. The Rhodes grass should be harvested at the same time to get uniform ripening. After 
cutting, nitrogen fertilizer should be applied. Optimum nitrogen application is 100 kg ha-1. Nitrogen 
fertilizer should be applied as a single dressing after each cut.

The seed yield productivity of Rhodes grass is different across areas and management differences. The 
grain yield ranged from 150 – 250 Kg/ha. Better land preparation, appropriate defoliation, harvesting 
frequency, and agro ecological conditions had great effect on the seed yield of Rhodes..

6.2. Nutritive value and quality of Rhodes grass
Forage quality, the degree to which a forage meets animal nutritional needs, is expressed in terms of 
animal production, such as growth, milk, or others. It is affected by forage nutritive value (i.e., chemical 
composition and digestibility) and intake, and it can be estimated when forage is the sole source of 
nutrients to the animal and offered without quantity restrictions (adlibitum). Therefore, the two forage-
related factors that determine animal performance are:

1. Forage intake and

2. Forage nutritive value

Collectively, these factors determine the quality of the forage. Forage nutritive value is primarily 
determined by concentrations of crude protein (CP) and “available” energy in the forage though there 
are other nutrients important to animal physiological process. In this regard legume forages are rich 
in protein content while grass forages are rich in energy but lower in protein content. Hence, livestock 
producers should be advised to develop the mixture of both either in intercropping or separately. When 
intercropping is important, selecting compatible grass and legume crops is crucial which needs to 
understand the biological behavior of forage species.

The dominant feed resources i.e pasture and crop residues are poor in their nutritive value. Hence, their 
importance as animal feed is limited.
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Table 3: Chemical composition (%) of Rhodes grass

Feed resources DM % Ash OM CP NDF ADF IVOMD

Rhodes grass 85.04 10.2 76.2 7.49 80.8 46.0 87.70

6.3. Utilization of Rhodes grass
Rhodes grass can be used as permanent pasture or a short to medium term pasture ley. It is also useful 
for erosion control by virtue of its spreading growth habit. It makes good hay if cut at or just before early 
heading, and provides better stand. Rhodes grass is very tolerant of cutting or grazing. The stand should 
be maintained in a leafy condition by fairly regular cutting or grazing, since feeding value declines 
rapidly with onset of heading. However, too frequent cutting or grazing (say every 14 days) leads 
to production losses and stand decline. Rhodes grass can be used as a fresh forage or in the form of 
silage, but utilization as hay and green forage is the major use. According to FAO, (2003) the crop makes 
quite good hay if cut just as it begins to heading or a little earlier. Typically, Rhodes grass becomes less 
persistent as soil fertility declines, and this trend can be exacerbated by overgrazing.

Split applications of fertilizer each of 50 - 100 kg/ha N, are used in pure stands when economically 
feasible. Annual winter legumes are favored by heavily grazing the pasture in late summer. Seed 
production up to three crops/year can be produced in most cultivars. Crops should be fertilized with 50 
kg/ha N on fertile soils, or 100 - 150 kg/ha N on infertile soils.

During hay making determining the appropriate harvesting time and storage had effect on maintaining 
the quality of hay. Harvesting should be carried out at 10 to 50 percent of heading. The main problem 
in transporting and storage of roughage feeds is their bulkiness nature. So decreasing the density using 
bailer makes transportation and storage easy. Since Rhodes is free from anti nutritional effect, animal 
should enjoy free as basal diet.

Figure 6: Bailer used to compact roughage feeds
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Unit 7: Considerations of sustainability on 
RG Production

Learning Objectives

After completing this unit, participants will be able to:

 • Justify sustainability issues of Rhodes Grass production

Sustainability assessment
Sustainability of a technology can be favored or constrained by many factors. Among others, the 
economic, social and environmental (people, profit and planet) are the main ones. Thus, it will be 
important to examine the sustainability of a technology by setting indicators for the three parameters 
and analyze the short term and long-term effects of the technology.

The sustainability indicators for the three parameters were selected with the farmers and development 
agents for the systemic comparison of the conventional private grazing land management (as 
benchmark) with the newly introduced high yielding Rhodes grass innovation that has the following 
elements:

 • High biomass yielding grass variety

 • Optimal usage of DAP and urea

The sustainability indicator from people perspective considered the following aspect whether the 
technology has impact on people health. It had been found that it doesn’t have negative impact on 
health of the people or the domestic animals they kept. Does it favor certain group of the farmers’ 
category by wealth class like poor, medium and rich? The answer was no, any farmer group can engage, 
if he/she is willing to produce. Does the technology favor farmers with high amount of labor force? 
The answer was no, any family size can engage in this. The labor demanding nature of a technology 
has a lot for its sustainability. The conventional private grazing land management (benchmark) and 
the Rhodes production both demands less labor compared to other food crop production. Once, the 
Rhodes grass established well, it requires less labor for applying farmyard manure and protection from 
domestic animals that make the technology less labor demanding and accepted by the farmers. Does 
the technology discriminate educated or non-educate farmers? The answer was no, it can be applied 
to any farmer category. Simply put, the technology can be adaptable to any farmer irrespective of their 
wealth, education and amount of working labor force

The technology was also evaluated from the profit aspect. One of the indicators for the profit was its 
contribution to the livelihood improvement or food security. In this regard it has a context of competing 
claim on arable land because farmers have started allocating certain portion of land for Rhodes grass 
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production. Here it has shown two facets, on one hand it showed how much farmers are in need of this 
technology and on the other hand it could potentially reduce the revenue from the crop that might 
have effect on the family food security. However, it was found to be a real compromise in the prevailing 
farming system in that farmers are using other crop technologies that are efficient in land use i.e. giving 
high yielding varieties of dominant crops with their best technology. Thus, they didn’t feel competing 
claim on land rather they felt better synergy that fit the existing mixed farming system because they are 
able to produce enough food crop from these high yielding variety while producing higher dry matter 
from Rhodes for their livestock. Moreover, the maximum allotted land for Rhodes grass by individual 
households will not exceed a quarter of a hectare because this size is deemed enough to feed their 
livestock. This showed a competing claim would fall within a limit, which means it will not extend 
indefinitely to threaten the production of other food crops.

The other indicator examined from the profit point of view was the resource use efficiency. The higher 
biomass yield of Rhodes grass and its efficiency in terms of land use, because it can be harvested two 
to three times in one growing season, have created higher demand for the technology. Moreover, 
the good nutritional value of Rhodes has helped the farmers to keep their cattle both productive and 
healthy because it offered larger portion of the energy requirements for their cattle during the rainy and 
dry seasons in the form of hay. Farmers consider the additional benefit from the sale of Rhodes seed as 
attractive business. The unavailability of seed on market and its relative higher price are the possible 
challenges that may have negative impact for its sustainability.

The technology was also assessed from the environment or plant aspect. Rhodes grass pasture and 
protected grazing land (benchmark) give good ground cover to the soil throughout the year thereby 
reducing soil erosion. However, Rhodes grass pasture seemed to take more nutrient, particularly 
potassium, that is mainly associated with high biomass harvests, which can also be amended by adding 
cattle manure. Since both the conventional method and Rhodes grass production didn’t use any 
pesticide and / or insecticide, the damage to biodiversity loss in the vicinity was less. However, just like 
any mono cropping activity, Rhodes grass production may slightly reduce the number of some grass 
species that would have existed otherwise.
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Unit 8: Rhodes grass related to Nutrition, 
Gender and CSA

Learning Objectives

After completing this unit, participants will be able to:

 • Explain contribution of Rhodes grass innovation to nutrition, gender and CSA

8.1. Nutrition
Rhodes grass is a forage of highly variable composition. It can be a high quality forage when young (4 
weeks of regrowth or less), with a protein content of over 15% DM (Mbwile et al., 1997a; Mero et al., 
1997; Milford et al., 1968).

However, the nutritional quality of Chloris gayana steeply declines with maturity: the crude protein 
decreases to 9-10% after 10 weeks of regrowth, and can be lower than 8% after 15 weeks (Milford et al., 
1968), then Rhodes grass becomes protein-deficient for ruminants (Leng, 1990).

The decrease in nutritive value is higher before the first cut compared to subsequent cuts, possibly 
because of the early flowering habit of the species (Mbwile et al., 1997b). Chloris gayana is characterized 
by the particularly low nutritive value of the stems compared to the leaves (Mbwile et al., 1997a; Mero et 
al., 1997; Milford et al., 1968). The nutritive value is also influenced by the season (Mbwile et al., 1997a) 
and variety (Mero et al., 1997; Milford et al., 1968).

The nutritive value of Rhodes grass assessed by NDF, protein and in vitro OM digestibility was found to 
be similar to that of the tropical grasses Cenchrus ciliaris, Bothriochloa insculpta and Panicum coloratum 
all sampled at the same stage of maturity (Mero et al., 1997).

In a comparison of temperate and tropical forages, Chloris gayana was found to have an NDF content 
similar to that of Cenchrus ciliaris, but much higher than that of temperate forage species such as fescue, 
ryegrass, white clover and alfalfa. In particular, the stems and leaf sheaths of Rhodes grass and Cenchrus 
ciliaris contain a very high amount of NDF and lignin, and have a low in vitro digestibility compared to 
that of most temperate forages.

It is likely that the tissue structure of the stems and leaf sheaths of both tropical grasses makes inner 
cells relatively inaccessible to the rumen micro-organisms (Wilman et al., 1998).

Rhodes grass is generally harvested for hay at a late stage of maturity, when the protein content is low, 
in the 5-8% DM range (Mtenga et al., 1990). Hay cut earlier (for example at 21 days regrowth) may have 
a protein content of about 15% DM, close to that of fresh grass (Tagari et al., 1977).
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Time of harvest and the sensitivity of variety to leaf shattering can have an important effect on the 
chemical composition of hay, and particularly on the crude protein content (Haffar et al., 1997).

Having this nutritive value Rhodes grass in general for animals, the quality & quantity as well as nutrient 
content of animal source human food is determined by the type of breed and feed & health management 
of livestock production.

If animals have got an organic and balanced nutrient content as per their requirement their product 
have a best quality of food ingredient interms of nutrient content.

Studies shows that, Foods derived from animals are a significant source of nutrients in the UK diet. 
However, certain aspects of some animal derived foods, saturated fatty acids in par-ticular, have led 
to concerns about the contribution of these foods to increased risk of cardiovascular disease and 
the metabolic syndrome. The fatty acid composition of various animal derived foods is not constant 
and can, in many cases, be enhanced by animal nutrition. In the future the role of animal nutrition in 
creating foods closer to the optimum composition for long term human health will become increasingly 
much more important. Furthermore, certain animal derived foods contain compounds which actively 
promote long-term health. Research is required to fully characterize the benefits associated with the 
consumption of these compounds and to understand how the levels in natural foods can be enhanced. 
The development of nutritional strategies for the production of milk and poultry of enhanced nutritional 
characteristics is an important component to improve human nutrition through animal source food.

However, it is important to recognize that the composition of animal derived foods is not fixed, and a 
number of components vary considerably in response to changes in the diet of productive animals. It 
therefore follows that animal and human nutrition are intimately linked and current research is actively 
investigating ways in which the nutritional-medical properties of animal derived food products can be 
enhanced, whilst not diminishing their inherent and widely acclaimed nutritional benefits.

It is now recognized that dietary energy intake of the dairy cow is the most important nutritional factor 
affecting milk protein content. Across a wide range of diets, an increase of 1 MJ of metabolizable energy 
(ME) intake has been estimated to stimulate 2–3 g/kg increases in milk protein content (Spörndly 1989). 
Whilst the impact of energy intake on milk protein synthesis is widely accepted, improvements in milk 
protein concentration only occur when additional energy is derived from carbohydrates or protein. 
Use of fat supplements to enhance dietary energy supply typically causes a 1–4 g/kg depression in 
milk protein content (Sutton 1989). The primary mechanism for increases in milk protein synthesis in 
response to carbohydrate energy is due to greater synthesis of microbial protein in the rumen, that 
following digestion, leads to an enhanced supply of limiting amino acids to the mammary gland 
(Reynoldset alb . 1997). This underlines the complex relationship between diet, rumen microbes and 
the supply of absorbed nutrients in ruminant animals.

(Foods derived from animals: the impact of animal nutrition on their nutritive value and ability to 
sustain long-term health D. I. Givens*b and K. J. Shingfield† Nutritional Sciences Research Unit, School 
of Agriculture, Policy and Development, University of Reading, Reading, UK; †MTT Agrifood Research 
Finland, Jokioinen, Finland )
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As feed shortage is the main constraint in livestock production system, alleviating feed shortage through 
the promotion of Rhodes grass innovation will increase livestock productivity. This in turn results in 
more meat and milk production that will be available to the household. This will contribute for better 
nutrition of the household members including children. As there is malnutrition problem in the region, 
better nutrition of animals will result in for better human nutrition.

8.2. Gender
In Ethiopia, women make up 70% of the agricultural labor force (MoAL, 2017), but get only a fraction 
of the financial gain. It is clear that gendered norms, roles and responsibilities within agricultural value 
chains in Ethiopia present challenges, as well as opportunities, for female farmers to acquire and apply 
new technologies and knowledge for enhanced forage production. In Ethiopia, women (both married 
women and female heads of the household) have more responsibility in the rearing of small ruminants.

Rhodes grass will contribute to women’s economic empowerment. On the other hand, Rhodes grass 
production benefits women farmers not only in sales of Rhodes grass seed but also on feeding their 
cattle. Since Rhodes grass is harvested 2-3 times per production season, milk & meat yield of ruminant 
animals will increase. This intern contributes to the increase of women’s income through the selling 
of milk and milk products; as well as the selling of fattened small ruminants (Shoats). According to 
the World Bank (2009), building women’s as well as men’s assets is likely to promote more sustainable 
outcomes around livestock production.

Women participate in the production and harvesting of Rhodes grass, but it is only men that go to the 
market to sell Rhodes seed. Men control all the income from the sales, while women do not control 
this money. Men spend the money on the household, but the household would benefit even more if 
women could also control some of the income from the sale of Rhodes grass seed. They would spend it 
on improved nutrition, for their children and on education (Sophie Mbugua, 2017).

In our society women are responsible for managing milk and milk products. An income gained from 
the sale of milk and milk products is also managed by women. So that, women can get extra income 
for their household expenditure from increased livestock productivity due to the use of Rhodes grass.

Production of Rhodes grass needs less amount of family labor compared with the conventional forage 
production (Best fit Manual, 2015). On the other hand, women-headed households have a shortage 
of labor for the production of agricultural products. Hence, they will be benefited from Rhodes grass 
production by using their less amount of labor. In this regard, women have been benefited from the 
production of Rhodes grass through the following ways:

 • Increase women’s decision-making and empowerment. Livestock ownership is increasing 
women’s decision-making and economic power within both the household and the 
community. It is also a source of cash; the sale of fattened small ruminant animals can provide 
an emergency source of cash for medical treatment or school fees, while daily milk provides a 
regular flow of cash income often used to purchase food and household items.

 • Increase Self-esteem. Owning, controlling and benefiting from livestock production increases 
women’s self-esteem and strengthens their role as producers and income generators within 
the household and in the community (S.J. Pate, R.N. Gelani, et al, 2016)
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According to Nigussie et al. 2017, as cited in IFPRI (2017), women are less aware of technologies because 
they are unable to attend informational meetings. In addition to domestic work that prevents their 
attendance, some women say husbands do not inform them of meetings. Moreover, extension services 
are to some extent male-biased and unable to address women farmers especially married women. 
On the other hand, women’s access to improved input in an affordable price is also a challenge. These 
problems intern leads women to the inefficient production of Rhodes grass.

Based on the above fact, raising awareness about the advantage and relevance of Rhodes grass 
production, is very crucial to increase knowledge and technical skills for women farmers. So that the 
extension system, as well as extension workers, have to be alert on the provision of extension service for 
women farmers (both married women and household headed women) about the production of Rhodes 
grass.

8.3. Climate Smart Agriculture (CSA)

AGP2 CSA Strategies & Practices

CSA strategies and practices of AGP 2 regarding livestock production include:

 • Increase in Livestock productivity (improved animal feed, improved livestock service delivery 
and feed)

 • Increase in animal Value Chain efficiency and household income

The three pillars of CSA include productivity, adaptability and mitigation of greenhouse gas emission to 
the atmosphere. The following contents express Rhodes grass in terms of the three CSA pillars.

Rhodes grass contribution for the improvement of livestock productivity

Rhodes grass plays key role to increase income of small holders and for livestock value addition in 
regard to productivity and product quality. A study indicated that farmers grow more improved fodders 
on their farms to increase farm productivity (Morgan C., December 2014).

Rhodes grass is produced using a variety of strategies including over-sowing. Over-sowing is the 
introduction of improved pasture species such as Rhodes grass or legumes to a natural pasture. This 
strategy increases forage quality and productivity of natural pastures. It is the easiest and most cost-
efficient strategy for improving natural pasture. The advantages of over-sowing include minimal land 
preparation, less seed and labor, minimal management, controlled soil erosion resulting in improved 
soil fertility and forage output. Over-sowing should be done in areas where soils are light and loose 
(Step-by-step guide to farm Rhodes grass, May 2018).

Rhodes grass production regarding adaptability in CSA

Rhodes grass performs best in loamy, fertile soils. A vigorous perennial grass originated in South Africa 
with a strong root system that gives good drought tolerance. It spreads quickly forming good ground 
cover and grows to 1.5 meters tall. It does well in low rainfall areas; stands heavy grazing; very palatable; 
good for hay making. (Forage Production and Management, Training Package for Extension workers. 
SNV Ethiopia, August 2017).
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Rhodes grass grows better in areas where annual rainfall is above 600 mm and altitude ranges from 1400 
- 2400 masl. Rhodes grass grows on a wide range of soils. It grows well on well drained moderate to high 
fertility soils. It can also survive on infertile soils although it is unproductive and may eventually die out 
particularly if grazed regularly. It is not tolerant to water logging. Rhodes grass has some establishment 
problems on very acidic soils but it is tolerant to saline conditions. Generally, Rhodes grass is a poor shade 
tolerant forage crop. Once well-established Rhodes grass recovers well after fire. Due to its vigorous 
fibrous root system, Rhodes grass is moderately drought resistant. In addition, due to its vigorous 
horizontal root (stoloniferous) growth and extensive roots, Rhodes grass has great contribution in soil 
binding and soil erosion control. Rhodes grass is suitable in the mixed crop-livestock system in the mid 
to highland areas of Amhara Regional State. Rhodes grass is perennial farmers can benefit for several 
years after once planting the crop. It can grow well with annual and perennial herbaceous legumes 
such as vetch, desmodium and local clover. (BEST FIT PRACTICE MANUAL FOR RHODES GRASS (CHLORIS 
GAYANA) PRODUCTION, Yenesew A. et al, November 2015)

Rhodes grass contribution in minimizing greenhouse gas emission

Livestock systems have been found to be responsible for the largest global source of methane emissions 
resulting from ruminant digestion and poor management of the manure. Their contribution towards the 
climate change problem is estimated to be about 14.5% of the global anthropogenic (human causes) 
greenhouse gas emissions (FAO, 2013). The contribution of GHG emission by animals from Ethiopian 
perspective is 45%. (Reducing GHG emission from the livestock sector, the case of Ethiopia. Kyotalimye 
etal, November 2015, Nairobi)

Most of the areas with high livestock densities experience land degradation and deforestation as a 
result of overgrazing the pasture land. This requires significant changes in production technology and 
farming methods that are currently in place with the aim of reducing GHG emissions. There is thus 
need to reduce the incidences of over-grazing and deforestation. The interventions mainly involve 
keeping fewer but more productive animals to produce the required milk and meat with an aim of 
reducing overall methane, nitrous and carbon dioxide gases produced and emitted from the livestock. 
The activity in this regard is intensification of livestock feeds, like Rhodes grass production, by using 
improved practices and technologies. The impacts from a combination of various interventions can 
greatly reduce the total amount of GHG produced by livestock. (Charles W. etal, 2014)

When management practices that deplete soil carbon stocks are reversed with production of Rhodes 
grass, grassland ecosystem carbon stocks can be rebuilt, sequestering atmospheric CO2 (Follett, Kimble 
and Lal, 2001). All ecosystems – forested ecosystems, agro-ecosystems, grassland ecosystems like 
Rhodes grass, etc. – take up atmospheric Co2 and mineral nutrients and transform them into organic 
products. In grasslands, carbon assimilation is directed towards the production of fiber and forage by 
manipulating species composition and growing conditions. Ecosystems are a major source and sink for 
the three main biogenic greenhouse gases (GHGs): Co2, nitrous oxide (N2o) and methane (Ch4). (luyssaert 
et al., 2008; gough et al., 2008; Stephens et al., 2007)

Biomass in grassland systems, being predominantly herbaceous (i.e. non-woody), is a small, transient 
carbon pool (compared to forest) and hence soils constitute the dominant carbon stock. Soil organic 
carbon stocks in Rhodes grasslands have been depleted to a lesser degree than for cropland. (ogle, 
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Conant and Paustian, 2004). Hence, it is indispensable to work on activities that reduce land degradation 
to accumulate and retain carbon stock in the ground; one of the ways to achieve this is Rhodes grass 
production to get increased meat and milk production from small number of animals, which does not 
have significant damage on grazing lands.

An important argument in favor of grassland carbon sequestration is that implementation of practices to 
sequester carbon often lead to increased production and greater economic returns. Many management 
techniques intended to increase livestock forage production have the potential to augment soil carbon 
stocks, thus sequestering atmospheric carbon in soils. Methods of improved management include 
fertilization, irrigation, intensive grazing management and sowing of favorable forage grasses, like 
Rhodes grass and legumes. (Conant and Paustian, 2002a; Follett, Kimble and Lal, 2001)

As forage production increases, an ancillary benefit may lie in increased sequestration of atmospheric 
carbon. Indeed, Gifford et al. (1992) noted that improved pasture management is an important 
consideration when computing a national carbon budget. A variety of grassland management practices 
including Rhodes grass development lead to near-term increases in both production and sequestration 
of carbon, and practices that sequester carbon often enhance producer income. Practices that sequester 
carbon in grassland soils tend to maximize vegetative cover, reducing wind and water-induced erosion 
(Follett, Kimble and Lal, 2001).

Reducing sediment load increases water quality while reducing airborne particulate matter improves air 
quality. Carbon sequestering practices can also enhance ecosystem water balance; building soil organic 
matter stocks tends to enhance water infiltration and soil moisture status in arid-semi-arid environments 
(Unger et al., 1991). In many cases practices that sequester carbon can lead to greater biodiversity 
(Bekessy and Wintle, 2008). Therefore, production of Rhodes grass has significant contribution for the 
above positive effects on carbon sequestration, emission of methane and nitrate as well as livestock 
productivity and income increase.
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Unit 9: Marketing of Rhodes Grass Forage 
and Seed

Learning Objectives

After completing this unit, participants will be able to:

 • Discuss techniques of best Rhodes Grass marketing system

The actors involved in fodder and fodder seed marketing chain could differ from country to country. The 
producers include smallholder farmers, cooperatives and private commercial producers. On the other 
hand, the buyers and potential buyers include urban and peri-urban livestock producers, smallholder 
farmers that have feed shortage problem as well as governmental and non-governmental organizations.

In Ethiopia, despite livestock contribution to the economy and small holders’ livelihood, the production 
system is not adequately market-oriented and livestock productivity remains very low due to various 
constraints that include poor nutrition and disease prevalence. These problems are compounded by 
inefficiencies in the input (feed, genetic material and veterinary services) and output (livestock and 
livestock products) marketing, including poor market infrastructure, lack of marketing support services 
and limited market information. Among these constraints issues related to feed are the most remarkable 
ones.

In rural areas of Ethiopia, fodder market is limited to on pile or on parcel basis and it is seasonal. Most 
of the time, market is available on the beginning or end of rainy season. In addition to its limited access 
in season and coverage, the available fodder originates from indigenous pasture. There is no improved 
fodder market in Amhara region, may be, due to low production of improved fodder and significance of 
transportation on such bulky commodities.

The demand for fodder appears to be increasing in Ethiopia because of the increase in market-oriented 
livestock production activity, there is pasture land shortage and hills are closed for environmental 
reclamation. In areas where dairy is important, there seems to be a year round demand for fodder. 
However, demand for fodder for fattening is seasonal.

Generally, as referred to IPMS, 2009, in regard to fodder and fodder seed marketing,

 • Supply of fodder is below demand at prevailing prices

 • Storage problems generally cause deteriorations in the quality of crop residues and hay

 • Most grass varieties marketed in the study areas are local varieties with low productivity and 
low feed quality
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 • The feed types demanded depend very much on the type of livestock enterprise

 • In some areas, there are no designated feed market places and marketing is informal

 • Feed marketing studies are scarce in Ethiopia

Hence, it is an opportunity to use the gap between the demand and supply of feed for livestock 
production by extending Rhodes grass production among the rural community.
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